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USDA United States
Department of

m Agriculture

Natural Soil Survey Division
Resources PO Box 2890
Conservation Washington DC 20013
Service 202-720-7848

SUBJECT: National Cooperative Soil Survey September 17,1997
Conference Steering Committee Minutes

TO: Steering Team Members
(See attached list)

File Code:430-14

Please see the attached “Ballot” and return it as indicated.

The Steering Committee for the National cooperative Soil Survey conference met at the
conclusion of the Conference on 06/20/97,  in accordance with the By-laws. The meeting was
called to order by Horace Smith at 1:OO PM, and a quorum was present. Steering Committee
members present were the Committee Chair Horace Smith, Thomas Calhoun, Jii Culver, Jerry
Daigle, Sid Davis, Scott Davis, Wayne Hudnall, Norm Kalloch;  Ken Olson, Dennis Potter, Ken
Scheffe, and John Sensindiver.

The agenda included the committee reports from the conference and their associated
recommendations, and the location of the next conference in 1999.

The first order of business was to take action on committee reports and recommendations.

COMMITTEE REPORTS

. .mrttee #l N&ma1  Coooerative  Sod Suwev Structure
A. Committee recommendations for corrections to the By-laws included:

1. Article VI-Section 1 representation from the 1890 schools and from the tribal
Universities should be added to the Steering Committee.

2. Article VI-Section 4 the introductory statement should be modified to read: The
Steering Committee shall: (dropping “The Steering Committee shah plan, organize,
and manage the Conference” as being redundant).

The Steering Committee Recommended:
1.

2.

Establishing aposition on the Steering Committee for a representative of the 1890 and
Tribal Schools. The individual to participate will be recommended by the Conference
Chair and will be@om  the vicinity of the next conference.
The Steering Committee accepted the 2nd recommendation.

All changes to the by-laws require a majority vote. A ballot will be circulated to the membership.

9
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B.

C.

Committee recommendations on the f%ture  role of ABS, 1890 and Tribal Universities, and
other non NRCS Cooperators in the future of the NCSS included:
1.

2.
3.

Explore the use ofsplit  appointments between the cooperating  agencies and the NRCS
whereby both of the organizations gain expertise at a reduced cost as compared to each
hiring full time personnel  to fill parallel positions that are not adequately funded.
Establish potential funding sources for projects that meet the needs of the NCSS.
Involve cooperating agencies representatives in at least one MLRA meeting each year
to discuss soil survey needs in the management area and to cultivate ideas and build
relationships.

The Steering Committee accepted the recommendations for inclusion in the Conference
Proceedings, and NRCS will norifL the h4LRA leaders on involving cooperarors  in MLRA
management discussions.

Committee recommendations on membership and participation included:
1. Throughout the By-laws references to “Director of Soils, NRCS”  should be changed  to

“Director Soil Survey Division”.
2. Article III-A: Change “Chairman” to “Chair”.
3. Article III-B: Add “4. Soil scientists from each of the six NRCS regional offices are

included as members”.

The Steering Committee directed the secretary TO make the Me changes suggested in 1
and 2, and the recommendation 3 will be included on the ballot for consideration by the
membership.

D. Committee recommendations on technical transfer of research and other information important
to all cooperators in the NCSS included:
1. Develop a method of conveying research results to field  soil scientists through either
electronic transmissions or published reviews that are presented in a less structured format. A
designated reviewer should be established to contact authors, and with their cooperation,
develop a popular summary of the search results for dissemination z&d use by field soil
scientists.

The Steering Committee  directed the secretary lo forward this recommendation to the
Chair of the Nafional Srandards Standing Committee and to the NCSS Research Standing
Committee for their consideration. Discussion focused on the needfor  Regional Research
Committees fo work on developing communication strategies.

ee #2 . .$J& Spectfic  So11 Data
A. The Committee Chair didn’t provide a set of recommendations to the Steering Committee for
consideration, but did ask that the committee be continued so it could continue working on the
issues it had identified.

The Steering Committee agreed to continue the committee with the current chair and composition.
It should be prepared lo report at the next National Conference the progress made.
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ee #3 NCSS p
A. Committee recommendations:

1. Broaden the current composition of the committee membership to ensure
representation from all NCSS regions, the private sector professionals, and cooperator
constituencies which will serve as partners in the research agenda,

2. Develop liaison representation to NCSS for the agency/departmental research partners who
currently are not considered NCSS cooperators;

3. Re-examine charges 2-5 to determine which are of most relevance and germane to the
Standing Committee on the NCSS Research Agenda,

4. Develop a mechanism to update the research agenda and its prioritization revolving in a 2
to 4 year cycle;

5. Develop a mechanism whereby the Standing Committee may serve as a clearinghouse for
inquiries on NCSS research,

6. Identify areas where NCSS research, expertise, and outreach are germane to emerging
global issues such as food security, biodiversity, desertitication, and gas emissions;

7. Establish a Mapping Techniques Committee to evaluate new technologies for soil
survey operations and research agenda, and

8. Develop a protocol to measure performance of research agenda milestones and
progress.

The Steering Committee accepted the committee report for inclusion into the Proceedings

The Sieering  Committee expressed its concerns that the NCSS Research Agenda Standing
Committee develop clear linkages with the Regional Research Committees. It recommends that in
broadening the Standing Committee composition (see recommendation I) a memberfrom each of
the 4 Regional Research Committees be included.

The Steering Committee also established the Mapping Techniques Committee as a NCSS Standing
Committee (recommendation 7). A joint chairingfor this committee by Bob McLeese, NRCS State
Soil Scientist in Illinois and Dr. Fran Pierce, Professor of Soil Management, Crop and Soil
Sciences Department, Michigan State University was recommended. Suggested committee
members include: Terry Aho, NRCUITC, Ft. Collins, CO; Craig Ditzler,  State Soil Scientist,
Raleigh, NC; Dr. Pierre Robert, Professor of Soil Classification, Soil Science Department,
Vniversiiy of Minnesota; Dr. Gary Petersen, Penn State University AI Ahmen, Soil Scientist,
BLM, Denver CO; and Chuck Gordon, NRCS State Soil Scientist, Bozeman, MT The Secretary
will contact the suggested Co-Chairs to solicit their acceptance. They will then be in charge of
establishing the committee membership.

Since this is a standing committee, the joint Chairpersons (Drs. Wilding and Kimble) should
pursue the remaining recommendations andprovide a report of theirprogress at the next National
Conference in 1999.

11



B. The Standing Committee Developed the following resolution:

Be it resolved that the National Cooperative Soil Survey (NCSS) Soil Research Agenda
Standing Committee commends the USDA-NRCS Soil Survey Division, and its leadership,
for its successful development of a Request for Proposal (RFP #126-FW-NRCS-97)  to
support .critical  NCSS research issues. This foresighted approach will help facilitate, nurture,
and address critical research priorities of the NCSS through a new funding mechanism. It will
enhance partnering and synergism among Cooperators, capitalize on shared expertise,
leverage funding sources, and provide for a relevant research agenda. The Committee enlists
the support of NCSS Cooperators to help augment the funding commitments for the RFP in
future years through the political process.

The Steering Committee accepted the resolution  for inclusion in the Proceedings,

ee iM Natr&.&sourees  Survey
A. Committee Recommendations:
It is recommended that efforts of the NCSS partners to develop and test the natural resource survey
concept be continued. Standards, guidelines, and procedures should be outlined and reviewed. An
analysis of past and on-going state, agency, or institution natural resource survey efforts should be
conducted.

The Steering Committee accepted the report for inclusion in the Proceedings. The Committee
recommended that NRCSprovide  copies of the report to all of its State Ofices.

ee #S So11 Suwev of the Fm
A. Committee Recommendations on methods evaluation:

1. Short Term
Commit to providing all field scientists and researchers access to PEDON for data
recording.

. Reprioritize NASIS development to focus on field level functions
l Move PEDON into the NASIS data structure
l Develop a DOS version of PEDON
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Commit funding to the MLRA Project Office operations to help streamline the publication
process, and in general facilitate the production of soil survey information.

The Steering Committee endorses these recommendation  and willprovide the
recommendation on data loggers to the newly created Standing Committee on Mapping
Techniques.

B. Committee recommendations on content, format, and delivery of soil survey products:
1. Short Term
Set up and maintain au ongoing customer survey to determine appropriate content, format,
and delivery needs.

l Contact NRCS Social Sciences Institute for assistance.
. Include all NCSS cooperators in survey.
l Be sure to include the National Society of Professional Consulting Soil Scientists

as they depend on soils information for earning a living.

Provide easy INTERNET access to the traditional published product with exception of
modem interpretative tables from current data base sources.

l Build INTERNET (WWW)  interface much the same way that CD-ROM
encyclopedias are used presently. The interface should be graphical and allow the
user to easily “click” through views of the data as follows:

- geo-political view -- nation to state to county to township or quad
- natural division view -- ecoregion to MLRA to STATSGO  to SSURGO to

PEDON
l Convert existing collections of soil surveys by scanning maps and adding hypertext or

“pdf’ narrative, and update with current interpretative tables.
l Index hypertext or “pdf’ soil survey products to WWW Home Page or CD-ROM

or both by state and add color photographs of landscapes and soil profiles.
This option offers no analysis, only access to the information, and maps serve only as
a point of reference.

Dates: l-2 year time frame.
Estimated Costs: %lO-20,000 to build interface, no estimated cost provided to get
data into digital format.

Develop a system for creating publication quality tables using a sofhvare that is compatible
with electronic publishing.

l Develop application in Pagemaker to create table suitable for publication and also
linked to rest of manuscript.
Dates: October 1997
Cost: $25,000

2. Mid-Term

-

_

Soil Information should have INTERNET accessible basic GIS capability for digital
SSURGO maps with NASIS interpretive function and also with legacy digital soil survey
maps. Minimum levels would be ftp access for national collection of SSURGO spatial and
attribute data bundled in a variety of formats via WWW and I%p sites that are logical and
provide some preprocessed data, with acknowledgment of known limitations should be
considered a bare minimum. CD-ROM and hard copy are still offered to clients.

13
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3. iong Term
Soil information should have easy, user friendly interface on-line through the INTERNET
or WWW  (if these are still the terms in use) in the tax-payers living room via the ‘TV-
Browser”. Such access is widely available at this time and the function the soil survey site is
advanced problem solving (GIS) analysis available for the entire country with SSURGO
quality data. User enters site graphically and conducts query by asking a question. Either
user site or a provided remote site is conducting the necessary calculation and consulting
appropriate user provided data, probably housed in a state or local data store and managed by
an NCSS partner and considering NCSS algorithms appropriate to the task. SSURGO data
are revised and maintained by quadrangle and attribute data are correlated for a variety of area
types in NASIS. SSURGO data are always up to date via national data librarian and an
historical log is available. Up-to-date, local, state, and national legislation affecting tax payer
is fully acknowledged and presented in the analysis scenario. CD-ROM and hard copy still
offered  to client.

The Steering Committee endorsed these recommendations. They will be provided to NRCSfiture
directions work groups and strategic planning sessions for consideration.

ee #6 -1 Survey
No specific recommendations for action were given to the Steering Committee.

The Steering Committee accepted the report for inclusion in the proceedings. The committee
endorses the allocation offin&  to publicize the Soil Survey Centennial and encourages each state
to have a marketing campaign and to include the Soil Survey Centennial in that campaign.

A. Committee recommendations:
Proposed criteria for identification of accelerated erosion and classification of the affected soils
be tested in at least the following states for a period  not to exceed two years: Illinois, Iowa,
Kansas, Michigan, South Dakota, Ohio, Wisconsin
Recognize accelerated erosion as a diagnostic soil characteristic and define it in Soil
Taxonomy under the section entitled “Other diagnostic soil characteristics”. A listing of
proposed diagnostic characteristics is included in tbe committee report.
Add exception statements at appropriate places in Soil Taxonomy similar to, or artificial
drainage, used to waive certain requirements for poorly drained soils. For example, in the
thickness requirements of the mollic epipedon for Mollisols, could be added and used to
waive the requirements for a specific category. The same procedure could be followed for
other categories.
Use the series name to link to eroded units but classify the soil based on existing properties.
For example, an eroded Tama  soil that did not meet the requirement for a mollic epipedon
because of accelerated erosion would be named Tama, eroded to maintain the genetic link to
the Tama series.
Modify Soil Taxonomy for the various categories that are affected by accelerated erosion. For
example, for Mollisols, the requirementa for the mollic epipedon could be changed.

14
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One possibility is to require mollic colors after mixing to a depth of 25 cm and delete other
requirements such as the dependence of thickness of the mollic epipedon on solum  thickness
or depth to a lithic or parlithic contact.

The Steering Committee accepted the reportfor inclusion in the Proceedings. It also continued
the committee under the current Chair and membership at the discretion ofthe Chair. The
committee is to follow through with its recommendations andprovide a report to the next National
Conference on the results of the “Test”, andprovide recommendationsfor$nafinal  disposition of this
issue. It is the Steering Committee $ understanding that agreement to test these criteria with the
states listed has already been obtained.

. .ee #iS Sod O&.Q

The Steering Committee accepted the report on Soil Resilience for inclusion in the Proceedings.
With the submission of the report this committee has completed it charge.

ee #9 NCSS Stm&wds St-
A. Committee recommendations:

1. A subcommittee be established to develop standards for order one mapping.
. There is a committee working on some aspects related to this but not really

developing standards.
l We recommend this committee be chaired by Henry Mount and submit a report to the

full committee by January 1,1998.
2. A committee is needed to look at new mapping procedures (GPR, EM, etc.) Standards
as to the use of these procedures need to be developed. Where do they work, how accurate are
they, etc.

The Steering Committee endorsed these recommendations and asks that the committee Chair
exercise his prerogative to establish a subcommittee to develop order one mapping standards.
The committee to look at new mappingprocedures was established in response to Committee
report # 3 NCSS Research Agenda.

LOCATION OF THE 1999 CONFERENCE

The Steering Committee received an invitation from Dennis Potter to hold the next Conference in
Missouri at a location yet to be determined in St. Louis. Ken Olson also discussed the possibility
of hosting the meeting in Indianapolis, IN. The Committee decided in favor of St. Louis since the
1999 meeting is the Centennial year for the soil survey and Missouri was Dr. Marbut’s home state.

-

The Steering Committee also suggested that the location of conference be determined at the
Steering Committee meeting at which the Conference Agenda is set instead of the Steering
Committee meeting held immediately following the Conference. This will be placed on the ballot
since that function is set in the current By-laws.
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The meeting was adjourned.

THOMAS E. CALHOUN
Program Manager

Enclosure

cc:
Carole Jett, Deputy Chief, SSRA, NRCS, Washington, D.C.
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This ballot reflects committee actions from the National Cooperative Soil Survey Conference held
in Baton Rouge, LA this past June that require amendments to the Conference by-laws.

In accordance with Article IX. Amendments :

The bylaws may be amended by ballot with a majority vote of the permanent members. An
amendment shall, unless otherwise provided therein, be effective immediately upon adoption and
shall remain in effect until changed.

Copies of the current by-laws can be found in the NRCS National Soil Survey Handbook, and on
the Internet at http:wuwstatlab.iastate.edu/soils/soildiv/

A vote of yes indicates that you are in favor of the suggested change. A vote of no indicates that
you do not approve of the suggested amendment.

etum this ballot bv October 30.1997 to:

Thomas E. Calhoun
Soil Survey Division
USDA/NRCS
P.O. Box 2890
Rm. 4242-s
Washington, D.C. 20013

1. Article VI section 1.0

This section should be amended as follows:
Add section 1.1.7 “A representative from the 1890 and Tribal Schools
as recommended by the Conference Chair, and from the vicinity of the
next conference”.

yes-x  n o _

2. Article VI section 4.0

This section should be amended to read: “The Steering Committee shall:” yes X n o _-
(this change drops the wording “The Steering Committee shall plan,
organize, and manage the Conference” since it is redundant in the context
of the article). This article will then be re-numbered to reflect the removal
of section 4.1.

3. Article III-B section 2

This section should be amended as follows:
Add section 2.1.4 “Soil scientists from each of the six NRCS regional

yes x no- -

offices”. Currently them are no permanent members of the Conference
representing the 6 NRCS regional offices.

Signed:

ALL PROPOSED AMENDMENTS PASSES
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Sechm 1.1.5 - Make arrangements for lodging, food, meeting rooms, and, local trsnsportation for
official functions.

Section 1.1.6  - Provide a recorder.

Section IA.7 - Assemble and distribute the proceedings.

Section 1.1.8 -- Provide publicity.

Section 1.1.9 - Maintain  the Conference mailing list.

Section 1.1. IO - Maintain a record of all Conference proceedings;  proceedings of Regional Conference
meetings; and a copy of each Regional Conference’s purpose, policies, and procedures.

Article VI. Steering Committee

Section I. 0 - The Conference shall have a Steering Committee.

Section 1. I - The skering committee shall consist of:

Section 1.1.1 - The Director  of Soil Survey, NRCS, is permanent chair and is responsible for all work of
the Steering Committee.

Section 1.1.2 - The U.S. Forest Service  Soil Survey Leader.

Section 1.1.3 - The Bureau of Land Management Senior Soil Scientist.

Section 1.1.4 - Four Agriculture JZxpximent  Station Soil Survey Leaders, one from each respective
Regional Conference. This normally is the State representative that was chair or vice chair of the
previous Regional Conference.

Section 1.1.5  - Sii NRCS soil survey staff  leaders, to include representatives of the National
Headquarters, Nationsl Soil Survey Center, and Regional soil staffs as determined by the Director of
Soil Survey, NRCS.

Section 1.1.6 - The President-elect of the National Society of Consulting Soil Scientists, Inc.,
representing the private sector.

Section 2.0 - The Steering Committee shall select a vice chair for a 2-year  term. The vice chair acts for
the chair in the chair’s absence or disability or as assigned.

Section 3.0 -- The Steering Committee shall formulate policy and procedure for the Conference.

Section 4.0 - The Steering Committee shall plan,  organize, and manage the Conference.

Section 4.1-- The Steering Committee shall:

Section  4.1.1 - Detemine  subjects to be discussed.

Section  41.2 - Determine committees to be formed.

Section 41.3 - Select committee chair and obtain their approval and that of their agency for
participation.

Section 4.1.4  - Assign charges to the committee chairs.

Section 4.1.5 - Recommend committee members to committee chairs.
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Section 41.6 - De.termine  individuals from the United States or other wuntries with soil science or
related professional interest to be invited to participate.

Section 4.1.7 -A Determine the place and date of the Conference.

Section 4.1.8 - Organize the program and select the p&.&ling  chairs for the sessions.

Section 4. I. 9 - Assemble in joint session at least once during each Conference to conduct business of
the Conference.

Section 5.0 - Steering Committee work will normally be done by wrrespondence and telephone
CO~UIlicatiOIL

Section 6.0 - Fitly percent of the Steering Committee shall wnstitute a quorum for the transaction of
business. Items shall be passed by a majority of members present or wrmsponding. The chair  does not
vote except in the case of a tie vote.

Article VII. Meetings

Section 1.0 - A meeting of the Conference normally shall be held every 2 years in odd-numbered years
for the presentation and discussion of wmmittee reports,  exchange of ideas; and transaction of busmess.
It shall consist of wmmittee sessions and general sessions. Opportunity shall be. provided for discussion
of items members may wish to have brought before the Conference.

Section 2.0 - The time and place of meetings  shall be determined by the Steering Committee.

E$;,” - The Steering Committee is msponsible for planning, organizing, and managing tbe

Seclion 4.0 - The Steering Conunittee shall meet immediately after the conference  to summsriz
rewnuuendations and propose actions to be taken.

Section 5.0 - Meetings of tbe Steering Committee, other  thao at the wnference,  may be called with  the
approval of the Steering Committee.

Article VIJbI.  Committees

Section 1.0 - The wmmittees of the Conference shall be determined by the Steering Committee.
Permanent or standiig committees, ad hoc wnunittecs, and task force groups are considered to be
committees of the Conference. The Steering Committee shall select committee chairs.

Section 2.0 - Committee members shall be selected by the committee chairs. Committee members shall
be. selected after considering Steering Committee recommendations, Regional Conference
recommendations, individual interests, technical proficiency, and wntinuity of the work. They arc not
limited to members of the National Cooperative Soil Survey.

Section 3.0 -- Each committee commonly conducts its work by correspondence among wmnmtee
members. Committee chairs shall  provide their committee members with the charges as assigned by the
Steering Committee and procedure for wmmittee operation.

Section 4.0 - Each wnunittee chair shall send copies  of a draft wmmittee report to the Steering
Committee prior to the Conference.

Section 5.0 -- Each wmmittee shall report at the Conference.

-

_
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Article IX. Amendments

Section 1.0 - The bylaws may be amended by ballot with a majority vote of the permanent members. An
amendment shall, unless otherwise provided therein, be effective immediately upon adoption and shall
remain in effect until changed.

Appendix A

Memorandum of Understandings with the Natural Resources Conservation Service in the National
Cooperative Soil Survey Conference:

D Agricultural Stabilization and Conservation Service, U.S. Department of Agriculture
o Bureau of Indian Affairs, U.S. Department of the Interior
q Bureau of Land Management, U.S. Department of the Interior
o Bureau of Reclamation, U.S. Department of the Interior
CI Defense Mapping Agency, U.S. Department of Defense
o Economics and Statistics Service, U.S. Department of Agriculture
o Environmental  Protection Agency
o Federal Crop Insurance Corporation, U.S. Department of Agriculture
q Forest Service, U.S. Department of Agriculture
q National Bureau of Standards, U.S. Department of Commerce
o National Oceanic and Atmospheric Administration, U.S. Department of Commerce
o National Park Service, U.S. Department of the Interior
o National Society of Consulting Soil Scientists, Inc.
o Office of Territorial Affairs, U.S. Department of the Interior
D Science and Education Admh&mtion,  U.S. Department of Agriculture, Extension, CRTS
q TeunesseeValley  Authority (quasi Federal)
q U.S. Army Corps of Engineers, U.S. Department of Defense
o U.S. Fish and Wildlife Service, U.S. Department of the Interior
o U.S. Food and Drug Administration, U.S. Department of Health and Human  Services
o U.S. Geological Survey, U.S. Department of the Interior
o State Agricultural Experiment Stations
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Remarks from Paul Johnson, the Chief of the Natural Resources
Conservation Service

Thanks its good to be here today. I just got a call from the secretary’s oflice  and he says
he wants me back there today. I wish he would have gotten down here so we could have
met here instead of my having to go back there. I was planning to go out to the twin
cities. But any way, thanks for the invitation to be with you today.

As I looked over the program I thought of how nice it would be if I could spend the
whole week here, and how much I could learn if I did that. I need to say right out front
that I am somewhat intimidated by being amongst what I think are some of the best
scientists that we work with, and I feel somewhat inadequate in speaking to you. If you’ll
let me I’d like to take some time and just share with you some random ideas about my
views on soils and how we all fit together in this effort to help improve the health of the
land in this country.

Its been a long time since I’ve focused specifically on~soils. I took my first course at the
University of Michigan its probably 35 years ago now. It was “Buckman  and Brady” at
the time if I remember right. A book that I guess continues to be refined and get new
authors and so on. Then, I had the opportunity to bc a teaching fellow in soils in the
School of Natural Resources there for a few years. I did my Masters in tree-soil-water
relations in West A&a, working on buttressing of tree species there. I dug an awful lot
of soil pits looking at the relationship between buttressing and soils and soil drainage in
particular. I started farming in 1974, and the first  thing I did was to pick up our soil
survey of Wimreshiek  County and read it through. I’ll have to confess I didn’t learn a
whole lot. I think we can do better with soil surveys, that’s still on my mind, and I think
that you all understand what I’m talking about. I think that it certainly provided us with
some basic information, but for the person who uses the land, I think we can do much
better. In fact we are today.

My first spring on the farm, I plowed gullies, trying to fill them up. We were, at that
time, in the last fence row to fence row effort. The farmer before me certainly did go
fence row to fence row. But at the same time, I also tried real hard to plow under every
single corn stalk. So I had that first task of trying to put the Iand together, but I wasn’t
doing it in a very good way. We’ve come a long way just in the last 30 years, 25 to 30
years, in how we treat soil and how we deal with the land. Since taking rhis job, I’ve
had the opportunity to be across the country and in fact in other countries looking at soil
conservation work and have run into some very interesting issues as they relate to soils.
Here in Louisiana, Don Gohmert took me out in some of the coastal wetlands, and for the
first time I realized we had serious soil erosion under water. Not Something that the
average American would understand I don’t believe. After the 1993 floods, I had the
opportunity to tour the Missouri River and look at places where we had 2,3,4 feet of
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sand deposited on some of those bottom lands and certainly overnight had a new soil.
Our soil maps became well used.

Mt. St. Helens, we are dealing with it today as we try to deal with the new CRP and how
we define soils there and highly erodible soils. A recognition that we had a blast occur.
When was it, in 1980? And today as we try to deliver programs, because we have been
unwilling to face up to the fact that soils have changed, we’ve run into some terrible
complications there. Farmers in Washington are mad because we were looking at air
quality issues and not paying attention to what happened in 1980. Our soils maps, or the
way we’re dealing with them, are not up to date.

To many Native Americans, many Indians in this country we look at their home places
we have no soils maps yet. And so, we have some real concerns there and I deal with it
everyday as they remind me of that fact.

In the Everglades, looking at some of the subsidence that’s occurred there. Some of
those soils have disappeared or continue to disappear.

Our apartment in Washington, DC. sold about a year ago. Tenants in Washington have
an opportunity to come together to form an association and buy a place when it comes up
for sale. And so, I looked through it and there was the soil survey. It was the foundation
for that building, and it was interesting to realize that your work and the work of our
agency and our partners and the cooperative effort was the foundation for that very
building.

I was in New York City recently and gave a speech to an extinction conference of the
American Museum of Natural History. The people who came up afterwards were not
terribly interested in my speech, but they were really interested in the fact that we were
doing a soil survey of Central Park and New York City. They were all excited about that.
It made me realize how important your work is, not just to farmers and ranchers, but to
people who live in the city as well.

In another couple of years, your next meeting in fact, will be the hundredth year of this
great institution of the National Cooperative Soil Survey. I think that’s really exciting,
and you’ve got some real opportunities. I hope this week you’ll talk some about how
you are going to address that. I think we have some terrific opportunities. These
milestones become very important and give us an opportunity to speak out and be heard.

I recently stopped in at a used book store in Maryland and picked up a 1903 report, soil
survey, and was fascinated by it. Almost  all the discussion was about mapping soils to
determine where we could get the best tobacco production and flavor of tobacco as well.
So it made me realize that since the very beginning of our effort we’ve been looking at
soil surveys in terms of how we can use soils and soil functions. I tbink as we look to the
future were going to be doing that even more, and in fact, we probably need to do a
much better job of reminding Americans and those we work with about the functions of
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soils. That’s why, in fact a major reason of why, we do what we do in our agency and in
your effort.

As I look to where we are today I get very frustrated and you probably do too. Soils are
still not very respected on tbis earth. We have a Clean Water Act, we have a Clean Air
Act, we have we have an Endangered Species Act, a Federal Insecticide - Fungicide -
Rodenticide Act, we have a Super Fund, we have all sorts of enviromnental protection,
and yet we have very little concern, still as a nation or in the world for that matter, about
soils. About the very basis for all life, what Wendel Berry says is “the place where
resurrection takes place day in and day out, where life continues”.

It wasn’t very many years ago that we were all excited about “T by 2000”, remember
that? Well 2000 is coming on very fast, and now in Washington its even politically
incorrect to say T. The fact is that we should be setting some goals for ourselves and
recognizing the importance of soils and that we have to deal with some of the basic issues
associated with them. I get very tiustrated  about that, and we’ve got to figure out ways in
which we can elevate the level of the importance of soils. We can continue to do soil
surveys, and we can continue to provide information for people to utilize soil better, but I
think that we need to get on the other side of it as well and get the nation and get the
world to understand the importance of soils. Not just, here’s a map here’s how you can
use it. But rather, its time we start taking care of it.

In my lifetime the population has doubled twice on this earth. If you just stop and think
about how we are scratching it, and gouging it, and dealing with it, and then look to the
near future and how we want to continue to do that. If we’re not careful, much of it’s
going to be gone before we even have a chance to map it. I think its up to you to take on
some of the responsibility of getting users to understand soils better, not just
understanding soil maps, but understanding how soils function.

With the 1996 Farm Bill we did a kind of a rogue effort within our agency. I took a
couple of people and told them to lock themselves into a room for a month, or what ever
it took, to put together the perfect 1996 Farm Bill from the standpoint of conservation.
So they went to work on it. I had the blessing of the Deputy Secretary, but no one else
knew about it because we had a whole lot of ideas coming in and we wanted to get our
two bits into it as well. They came back with their ideal Farm Bill. It led off with the
National Soil Quality Act. We put it on the web and it circulated around and we got a
whole lot of attention from a lot of people across the country. We obviously didn’t get a
National Soil Quality Act in the 1996 Farm Bill, but I would throw out the challenge to
you to think  about it and to think about ways we can elevate those issues. As we look to
the future and look to where we’re going, whether it be clean water, clean air, biological
diversity, global climate change, all of these things, we need to elevate the understanding
and the respect for soil.
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You probably didn’t like the fact that we changed the name of the Soil Conservation
Service to the Natural Resources Conservation Service, and I must confess I didn’t either.
We have a proud history of SCS, but on the other hand, we’ve been at it for 60 years now
and although we’ve done a lot of good we still don’t seem to be breaking through to the
American public. I’ve said over and over again that I think that if we had started as a
water conservation service we probably would have more soil conservation today than we
do, simply because people do identify with things like water, and you can’t have clean
water and you can’t have good water unless you have good soil. And so, to focus on
things like water would have forced us to focus on soil rather than the other way aromid.
And that’s where we are probably going as we look to the future. We will deal with the
importance of things like water and air and biological diversity, and then perhaps we’ll
understand the importance of soils and how they function.

I think as we look to the future we’re going to have to get out of the boxes that we’ve
been in. One of them is to certainly look at soil, not in the sense that we have in the past
so much in terms of increasing resistance to erosion, but rather looking at it in terms of all
of the functions. We’ve talked a lot about that and its certainly nothing new for you to
start looking at soils in terms of their functions. We classify them, we map them, but I
think  we also need to push much harder to get people to understand the uses and the
functions of soils . Go back to my 1903 book, we started out by talking about it in terms
of what kind of tobacco can it grow. Today we’re going to be looking at it in terms of
how it filters water, how it buffers some of the pollution within our systems and so on.
Certainly production of food and fiber is an important part of soils and our use of them
and the reasons for mapping them. But, as we tried to point out in our new publication,
The Geography of Hope, farming and ranching~is  far more than just the production of
food and fiber. That its also a place where we produce water and we can do it well or
other wise, we produce wildlife and we can do it well or other  wise. We deal with air
quality well or other wise. And all of this comes right down to the.use  of that soil, what it
can be used for, how we can manage it so we can produce food and iiber  and at the same
time have that massive tilter  working properly and the buffer the same way.

One of the other major issues I deal with now deals with application of wastes to land, or
some cases wastes and in other cases things such as animal manures. We need you to
help us figure  out how we can deal with these issues. We just had a front page story in
the Washington Post a week or so ago on animal manures in the headwaters of the
Potomac and the fact that we were probably are overloading the systems, or we are about
to overload tbe systems there. I went back to our NRI people and I asked them to put
together some maps for me of where animal manures are being produced today, from the
concentration of livestock production, and what kind of land we had to apply it to. And
they came back with maps that were tilled with very red counties. Clusters of red
counties where we, for example, were producing over 5 times the amount of phosphorous
that could be absorbed in our agriculture systems there in the soils. These are the kinds
of things we are going to be faced with.
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EPA will be coming out in a couple of months with a national assessment of watersheds .

Although we’ll all criticize it and argue about it, none the less its going to be out there in
the American public. How even we take it immediately, using the soils knowledge that
we have, and start addressing some of the problems. Some of those red watersheds that
they are going to lay out in front of the American public. That’s our challenge.

I recently had to testify on air quality. EPA is proposing new standards for air quality.
Looking at PM -2.5, PM- 10. These are soils issues in may cases and fortunately we got
EPA to take another look at the science there. Recently had a letter from Carole Browner
suggesting that perhaps their science wasn’t good enough to say that agriculture was
30% of the problem. In fact they backed off and said agriculture was probably not an
important part of the problem, but never the less its one of those issues that you have to
help us deal with as we move forward.

I met about a month ago with Tim Wirth in the State Department. He’s negotiating
Global Climate Change Treaties with the rest of the world. And I tried to tell him that
we had some opportunities if we looked at soil in terms of sequestration of carbon. I
hope I’m not too far out on a limb. You need to tell me if I am. But I think we have
some terrific opportunities and its win win for al1 of us as we manage our soils better.
Most people have not even looked at soils as an important part of the carbon cycle outside
of you and a few people who have started to think about it, but when I went out and we
tried to get data on it we have some but its probably not enough to make real definitive
suggestions on what we could do. None the less its an important part of our future and
we’ve got to continue to work on it.

We’ve got a number of other boxes that were trying to get out of, were trying to stretch
ourselves and think about soil differently. We moved out and said that we ought to be
looking at soils on a landscape basis, or in our case on MLRA’s,  and I know its got some
of you a little upset because its broken beyond some of the political boundaries that have
kept us much better defined. I get frustrated everyday that many of out programs are
based on where somebody put a fence around a piece of land 150 or 200 years ago.
Somehow we’ve got to escape the grid. We have to get away from the fact that
somebody put lines around nature and said this is how we ought to operate. Fortunately
we are able to do that with some of the new technology. Were moving ahead with GIS
systems that are not bound by a fence line or by a political line, but yet we still think that
way in terms of our institutions. How can we break out of that, and how can we
recognize the fact that that’s not the way the natural system does work? We have the
box of our own institutions and how do we break out of that? NRCS is one institution,
the Forest Service is another, BLM is another, Bureau of Indian Affairs is another, and
we seem to, of course our land grant system is another, how do we share it. You started
that almost 100 years ago and yet still today we have those turf battles that seem to
continually plague us as we try to deal with these issues.
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Within our own agency and the work that we do dealing with soils we’ve put ourselves in
boxes that are hard to get out of. And 1 think that one of the most difficult ones were
facing right now, and we rely on good soil science to get us out of it, is this whole issue
of wetlands, and drainage and irrigation, how we manage water. You don’t manage
water without understanding soil. And yet we are constantly redefining  how we deal with
landowners and with the land based on discrete units. This is a wetland or no this is not
a wetland. Drainage and irrigation the same way, and as we talk about these issues and as
we look to the future were going to have to deal with them more in terms of functions of
the whole landscape, and not just putting something on the map and saying now we’ll
treat this differently than we treat something else. I look forward to the day when were
back out there looking at drainage and helping improve drainage where its appropriate,
and at the same time capturing those functions within a landscape somewhere else. So
its not a wetland or a what we froze in 1985, but rather lets look at the larger landscape,
lets recognize the functions of soils within that landscape and then lets look at putting
together systems with landowners so that we capture values and functions. And at the
same time are productive in the traditional sense of producing food and fiber.

I think as we look to the futum, mitigation will be the word that will be most on our
minds in the near future and of course to do that, soils become a very very important part
of doing that.

As you look to the soil survey I would ask you to debate whether or not as you continue
to do sweeps across the landscape you focus primarily on what you have been focusing
on for the last 100 years or whether you broaden it to more natural resources soil surveys.
And I don’t mean that every soil scientists has to define the migratory birds that fly over
it, but were putting a lot of effort into looking at that landscape and out of comes a map
of the various soil series and soil types. There is a lot of knowledge that’s in your heads
that never gets put on paper that the land owner really needs, or that we all need if were
going to do a good job of managing that land. And is there some way, that as you put
your teams together out there and produce an inventory of what s there that we can
expand it or we can partner together with others so that in the end we have a much more
holistic look at the landscape than we do with what you finally put on paper. I challenge
you to do that. Some of you have heard me quote Aldo  Leopold when he talks about
trying to get landowners to do better and says it by saying “learn to read the land and
once you learn to read the land I have no fear of what you’ll do to it and I know of many
good things it will do for you”. Your reading the land day in and day out, and much of
what you read never gets put in a form that can be used by the land owner. That gets
back to my original reading of our Winneshiek  Co. Soil Survey. I know that the people
who put that together had a heck of a lot more knowledge than was ever written in that
soil survey, and I needed that information if I was really going to manage that land well.
In fact, as I sit in Washington and think about my farm I realize every day how little I
knew about it even though I had these wonderful degrees in natural resources. And even
though I farmed it for the last 25 years, I know just a fraction of what’s there. That’s a
rich place, its tilled with life, its a, treasure isn’t it? Every bit of land is a treasure. Yet I
being like most farmers go out and do my job every day and never really understand
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what’s there. How can you contribute to a better understanding of land so that those
who use it understand it better and in so doing treat it much better? I think that’s a
major challenge that we have. You in the end put together a survey that’s either in a
bound or today is on a CD ROM that we can access, but still it only tells a fraction  of
what’s in that land and what’s important to the person who uses tbat land. Its a
challenge, and I throw it out to you because you’re better at it thau  any body else at
putting together these efforts.

As we look to the future I think we need to look at new ways of telling the story of soils
and how we can utilize them better. I just met with Mike Dombeck, the Chief of the
Forest Service, and we decided it was time to start sharing some of our public affairs
people. They’ve got visitors centers all across this country. Fish and Wildlife Service
does as well BLM does as well. There no literature, no material in there that the passer
by can pick up that can start teaching them about things like soils. Particularly soils on
private lands. We put public lands over here and they have visitors centers, and we have
private lands over here which is most of the land and there is very little information.
What can we do, what kind of materials can we put together to put in those racks so that
when people visit those places and are thinking conservation and are thinking
environmental protection where they can pick up something and where they can learn
something.

We’ve all talked about working better with children and many of you are doing that and I
think that’s extremely important. We’ve got a lot of new people on the land today. The
landscape is changing very rapidly in America. Everywhere you look we’ve got these
little ranchetts and farmetts developing. In many cases these people know very little
about that land. And yet that 10 acres or those 40 acres that they own are very very
important. What can we do to reach out to them? What can you do to reach out to them
so they can understand that they are setting on top of a very precious piece of soil that
functions in these ways if they treat it well, or if they don’t, what it means.

Every year were faced in Congress with defending your budgets or the budgets  for soil
survey. I had to deal with it again this year when one of our chief examiners from OMB
said you’ve been around it for 100 years, we don’t need you any more. Believe it or not
these are people who decide our future. If they’ve got the attitude that we don’t
understand what you’re about and we perhaps don’t need to continue to put that 85
million dollars a year toward soil survey because we’ve already gone across the country.
We’ve been there done that, don’t need to do it again, then we’ve got a problem, and
you’ve got to help. We’ve all got to take it seriously and figure out how members of
Congress and people who in the end make decisions on our budgets, how we can get
them to understand what we are doing much better.

-

_-

We’ve got some opportunities ahead of us. 1999 as I said, its the 100th anniversary.
Lets make a big deal of it and I’ll commit to you that our agency will do everything it can
to provide the resources to really make a big deal of 1999. I think it gives us an
opportunity to reach out to people get them to understand soil s better. Lets set some
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major goals for 1999 and talk about it this week, figure out ways in which we can elevate
the importance or the understanding of the importance of soils in our country. IN 1999
we am also going to be hosting the International ~Soil  Conservation Organixation’s
meeting. They meet every couple of years, meth& year in Bona.  We offered to host it
this year. It will be in May at Purdue University. In Bonn we had 122 countries
represented at that meeting. Think  of the opportunity, that week,  to highlight the
importance of soils world wide, not just in this country. Were tryhrg  to work with a
number of agencies and departments of federal land state govermuent and as you talk
about your own celebration this week lets talk about ways we can make that ISCO
meeting in 1999 something that gets on the national radar screen.

At the local level and at the state level, I think we have a wonderful opporhmi~ right
now to talk about soils and to elevate the irnportsnce  of soils. I know we heard this
morning that states don’t seem to want to support it as much anymore. Were reaching
out to commodity  groups and to private interests to help us. We shouldn’t let that
happen! States are in much better fhumcial  condition than they were 5 years ago. Most
of them have surplus budgets in tact. We keep iooking  to the federal government saying
that we need to increase our efforts them, and those of us who are working at the federal
level certainly will continue to work at that But don’t forget your state effort and state
legislatures. That’s you home place and ifpeople  at their home place can’t get excited
about it then were  really in trouble. In our agency were pushing what were calling
locally led conservation right now. Getting people at the local level to assess their home
place. To look at it and to look at where they are au then to set some goals and to use the
various programs to address those goals. Soils ought to be an important part of every
single one of those town meetings, and we expect to have thousands of them every year
across every part of the country if this system really works . Plug in right there. Tha’st
where it all begins. As I say, if people at the local level can not feel that tbis is an
important effort then I don’t think were ever going to get there at the national level, and I
think the national level will follow if you can really encourage people at the local level
to do it. Let us know at the national level how we can support your state and local levels
as well. I think that we have some wonderfnl  opportunities.

I think at this time I’ll wiud down. Again I want to say thank you for the work tbat
you’ve been doing. I want to cormnit  our agency to continuing to partner with you. I
think its perhaps one of the most importaut issues that we face as we look into the next
millennium. The importance of soils. The importance of protecting and enhancing those
soils. I look forward to hearing what you come up with this next week and how our
agency can plug in together with you and support you as you continue your work

Thanks a lot.
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THE NATURAL RESOURCES CONSERVATION SERVICE AND THE NATIONAL
COOPERATIVE SOIL SURVEY: A LOOK TO THE FUTURE ’

by

Horace Smith
Dir, Soil survey Division

NRCS,  Washington, DC

Thank you Jerry for that introduction. I, too, want to join with the others in
welcoming you to this conference. I want to give a special welcome to our colleagues
from outside the United States. It is good to have you in this country and you honor us
by being a participant in this meeting. This biennial conference is unique in that it gives



my total support and the resources of the division to the NCSS’ continued success and
rich tradition as we look towards the 21st Century.

During my career and most of this cemury,  the NCSS has drawn heavily on the work
of its founding pioneers, mainly the works Drs. Milton Whitney, Curtis Marbut,  and
Charles Kellogg. As we prepare to move into a new millennium, we will contimte  to
refine, tweak, and repackage the work of these founding giants, but~we  will also be
making some major paradigm shifts. We will, by necessity, need to strengthen our
traditional partnerships and bring in new and different cooperators and partners,
especially the nontraditional ones. The NCSS will need to find ways to leverage its
limited resources. The information teohnology  age has afforded the NCSS an
unprecedented opportunity to become better known by the general public and to get its
products into the hands of more customers, particularly nontraditional ones.

Hem are a few issues that I consider priority and we in the Soil Survey Division will
concentrate on them during my termre  as Division Director:

Ensure that all activities within the division are science-based. The division’s
reputation and credibiity  stand on the quality of the products and services that it
produces. Therefore, it is imperative that all activities within the division be
defensible and have a sound science-based foundation.

All activities within the division will be compatible with and in support of NRCS’
strategic plan and NRCS Chief Paul Johnson’s publication: “Geography of Hope “.
Staffing plans and budgets at all levels within the agency are tied to the strategic plan.

Encourage an interdisciplinary approach to activities within the division. We will
invite and welcome the input of individuals from other disciplines in our activities at
National Headquarters @I-IQ)  in Washington, DC and at the National Soil Survey
Center (NSSC) in Lincoln, Nebraska. We will also encourage other disciplines
within the agency to incorporate the expertise of soil scientists into their activities.

Support sabbatical assignments of prominent scientists to work within the division at
NHQ and at the NSSC on special topics and projects. We will also encourage
sabbaticals for select scientists within the division when it is mutually beneficial to
the employee and the agency.

Renew and strengthen relations with NCSS cooperators. I will be personally visiting
and meeting with cooperators over the coming months to discuss areas of mutual
concern and ways we can strengthen our partnerships and leverage our resources.

Establish a Cooperators Advisory Croup to the Soil Survey Division This group will
serve as a sounding board for the division and provide advice on strategic issues and
emerging topics.
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. Establish a Field Soil Survey Advisory Group. This group will consist of field-based
individuals, representing a cross-section of disciplines. The group will provide
val~le  feedback to the division relative to the usefulness and impacts of various soil
survey products and policies at the field level.

. Continue to actively participate in international activities that help to refine and
strengthen Soil Tmconomy  and that give support to programs that lead to sustainability
of agriculture and protection of the environment around the globe.

l Reorganize the Soil Survey Division management team at NHQ and NSSC,
establishing function areas and clear lines of responsibility. Since coming to this
position, I have received many questions, comments, and recommendations relative to
the management structure at the NSSC. Several individuals have also imquired about
how the Soil Survey Division fits into the reorgsnized NRCS. Two organizational
charts at the end of this presentation provide an overview of the NRCS management
structure at NHQ and a proposed management structure for the Soil Survey Division,
in&ding the NSSC.

l Strengthen and elevate soil survey technical services. On the cover of the Soil Survey
Division Program Plan, the mission statement reads: “ Helping People ~Understand
Soils”. This is really what technical soil services is all about. We will elevate this
activity at the field level and put it on a par with production soil survey, soil
classification, etc.

l Bring the 1890 Universities and Tuskegee University in as full partners of the NCSS.
A great number  of the employees that make up the NCSS are products of the 1890
Universities. These universities can add a unique dimension to the NCSS.

l Involve the Hispanic Associated Colleges and Universities (HACU)  and Tribal
Colleges in the NCSS. A major objective during the coming year is to get these
colleges and universities involved in the division’s digitizing initiative.

l Ensure that a diversified cadre of soil scientists are hired regularly. Due to tight
budgets and other priorities, the NRCS and other Federal partners in the NCSS have
not hired many entry-level soil scientists during the past years. This is becoming a
serious problem as we do not have a large reservoir of talent to fill behind
experienced personnel when they move on to greater responsibility or retire.

l Refine the MLR4 concept for production soil survey. The MLRA concept for
developing legends and producing correlations along major physiographic boundaries
was initiated by the NCSS in the mid 1980s. A management structure was paced on
this concept in 1995 by the NRCS reorganization. Tbis concept is still evolving and
will continue to be refined.
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l Digitize all ongoing and backlogged soil surveys. Since 1995, NRCS has been
earmarking a specified amount of money to accelerate this process.

. Publish a revised hard copy version of Soil Taxonomy. A hard copy version of soil
Taronomj  has not been published since the initial version was issued, December 1975.
The release of this revision will coincide with the Soil Survey Centennial.

l Establish a Soil Survey Division Technical Monograph Committee that would be
responsible for preparing a scholarly paper on each of the emphasis area the division
is responsible for such as interpretations, classification, technical soil services, soil
survey laboratory, world soil resources, investigations, and operations. These papers
would be similar to and patte.med  after those produced by Dr. Kellogg and others
during the 1950s and 1960s and would coincide  with the Soil Survey Centennial.

l EstabIii  a “Soil Scientist of the Year Award” for field soil scientists involved in
production soil survey and technical soil services. This would be an ammal  award
and would recognize a NCSS soil scientist below the state office level who has made
substantial contributions to production soil survey activities or technical  soil services.

l Establish a “Soil Scientist Hall of Fame Award” for NCSS soil scientists involved in
production soil survey. This award would be presented yearly to a uniquely qualified
individual at an appropriate forum and would be equivalent to the Soil Science
Society of America (SSSA) Fellow Award.

l Establish an NCSS Newsletter to be published quarterly. I have received a great deal
of feedback as I move about the country that there is a need to improve
communications within the NCSS. Hopefully, this newsletter will be a step in that
direction.

l Encourage professionalism among soil scientists at the field level. Field soil
scientists are encouraged to become active members of their State Soil Science
Societies and Soil Classifiers Croups, and professional organizations such as SSSA,
the Soil and Water Conservation Society, etc. I will also encourage field managers
and supervisors to provide the time and resources, where appropriate, for field soil
scientists to participate in nontechnical activities that would make them more well-
rounded employees and enhance their professionalism.

l Continue the Request for Proposal (RFP) to support critical NCSS research issues that
was initiated in 1997, but lit the RFPs to no more than $25,000.
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Support an interdisciplinary and interagency approach to research and field studies
that would help the NCSS to better:

1. Refine the hydric soil status of clayey soils;
2. Understand soil-landscape functions and lateral flow of water within

landscapes.
3. Understand site-specific management (precision fanning) and the role the

soil survey can play;
4. Understand the soil and regolith at depths greater than 2 meters for

purposes of waste management, water quality, mode&g, etc.;
5. Define soil moisture-temperature relationships as they relate to soil

behavior and soil quality;
6. Understand the role soils play in global climate change and carbon

sequestration, and the influences of NRCS programs such as the
Conservation Reserve Program on the capacity of soils to perform this
role; and

7. Understand the properties and characteristics of anthropogenic soils and
quantify background levels of heavy metals and trace elements in urban
and related soils.

Make soil survey information more readily available to customers by putting it in
digital format and on the internet. We have a Homepage  Team at the NSSC and we
are well under way with this activity.

Develop an aggressive marketing campaign for the soil survey and solicit input and
support from the private sector.

Highlight the rich history and unique cooperation within the NCSS during the Soil
Survey Centennial in 1999. This is a very important initiative and all States and
entities of the NCSS are encouraged to participate.

All of these priority issues that I have discussed perhaps will not be completed during
the first one or two years of my tenure as director, as many of them will extend over
several years. I believe the entire NCSS can embrace most of these issues.

In conclusion, let me just say that soil surveys are the basic resource inventory that
provides the necessary information to carry out the conservation and land-use planning
and implementation that  ultimately results in the environmental benefits society desires.
As stated in Geography  of Hope, “it is the achievement of these benefits for which
society will remember us 50 years from now”.

Have a great conference.

-
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Wayne H. Hudnall
LSU Agriculture Center
Agronomy Dept.
LSU
Baton Rouge, LA 70803

WHAT ARB YOU DOING HERB?

If, after my words this morning, you fell like you have been to church and heard a
sermon, it is because I remember the many Sundays I sat in church and listened to my
father preach. It is difficult for a Baptist minister’s son not to preach a little bit,
especially when he is asked to speak on a subject that affects every thread of his life. I
though about reading the scripture verses that inspii my thoughts, but decided that
might be a little more than you are ready for this morning. However, some of you will
probably recognize the theme as I progress.

This moming I want us to think about the future of the National Cooperative Soil Survey
Program. You may not agree with me, but as the representative from the Land Graut
University system to the National Cooperative Soil Survey Program, it is my
responsibility to on comment on the partnership between the NCSS and the Land Grant
University. Shakespeare wrote “ a vision is like a vessel set to sea, with a captain to steer
a course to a destination that all on board have signed-on to reach”. This morning I ask
you WHAT ARB YOU DOING HERB? I sometimes wonder if we are all on the same
ship. If we are, are we all on the same course and do we want to reach the same
destination.

-

I would like for us to think about our vision for the NCSS program. 1 ask you to think of
a vision as a runner running a race Tbe attributes of an athlete are analogous to the
NCSS program. Each of you has a mental picture of a runner sitting in the starting
blocks, a starter holding a gun about to start the race. Think with me and focus that
runner in your mind. Just as tbat runner  is focused upon the race and wanting to f&ill
his dreams by winning the race, so we must also focus on our vision for the NCSS. It is
my hope tbat we will seek out, press on toward the vision that has been set before us, lest
we disappoint, not only ourselves, but we fail to reach the mark we set and fail to pass on
the a program to the next generation of soil scientist. I ask you again, WHAT ARE YOU
DOING HERB? Some of you may be here just because it seemed lie a good thing to
come to Baton Rouge on a trip someone else paid the cost, a “boondoggle“ as a friend of
mine would say. Others may be here because you were asked to give a report, or maybe
you wanted to get away from the office. I know some of those who were invited did not
come because they could not be bother with another meeting that did not bold great deal
of promise for them. I am sure that some said I am not going because they do not listen
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to what I have to say and they are going to do what they want anyway. I want you to
know I am here, not because I have to be here, but because I believe in the NCSS. The
NCSS program was, and notice I said was; the best soil survey program in the world and
the envy of every nation that has a program to inventory their natural resources. What
happened? 1,believe  we lost the vision. Not only NRCS, but your partners as well.
Before we can understand what we lost or where we are going, we must understand what
a vision is. I have described what a vision is like, but what is a vision?

A vision is the ability to foresee or to perceive something that is not visible. It is a mental
picture. It is a seeing word. We should be able to close our eyes and picture what we
think the NCSS need to be and do, tomorrow, next week and the months and years to
come. A vision is described as to bring to mind a mental picture of a preferable fbture.
Everyone wants their future to be preferable, not to be dark, or poor or derogatory. Those
who have a mental picture of a preferable foture,  it is based upon: 1. The long range plan
of the NCSS, which is based upon the mission of the NCSS and 2. They understand their
finite limitations and capabilities.

If the NCSS program is going to succeed, it must be based upon the mission statement
within the reahn of our limitations and abilities. Not only on the liitations and abilities
of the NCSS, but those  of its partners as well. Then, by necessity, NRCS must
understand their partner’s mission, limitations and capabilities. But if NRCS takes the
attitude that they can do it by themselves, then they do not need us. If one thinks about
the events that have occurred within NRCS over the past few years, it certainly appears
that NRCS took that route. I am specifically referring to reorganization. What good does
it do to have an advisory group, when their suggestions and input are ignored. Is it any
wonder that many land grant universities and other partners  have said why bother, they
will do what ever they want to anyway. Those actions were not visionary, but
implemented to satisfy an agenda, not a vision. Other actions by the NRCS, whether real
or perceived, have left a sour taste in many partner’s mouths. Other partners have tried to
understand, have been patient and upheld their cooperative spirit. If the vision is to
succeed, we must have a cooperative vision and recognize that we need each other. We
must both understand that each has limitations and seek ways to utilii each strengths.
Both have limited resources and coopcrations  is a must if maximum utilization is
recognized from both human and monetary resources.

At one time, the one thing that stood above all other aspects of the NCSS program was
cooperation. It has been said that the C has been removed. It is no longer the NCSS but
the NSS. Some have asked, since reorganization, if it is the NSS or just the SS. Can you
say this morning that the NCSS is the heart and soul of your life? If not, WHAT ARB
YOU DOING HERB? Was cooperation so ugly that you had to kill it?
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We do not have to sit around and decide what our vision is or where it is headed. We
have a mission. We have set goals. We have agreed to cooperate. What we need to do is
to get on with it! We must have one vision . There can not be several visions, there must
be unity. When we do not cooperate, we go in different directions. Cooperation is like a
team of horses pulling together. When one decides to go in a ditTemnt  direation or
becomes lame and does no pull its load, the other horse have to pull extra and, more than
likely, the mission will not be accomplished. Why? Because we mn off in a hundred
different directions and to hell with the vision. We can all complain that we have too
much to do with too little. But that is not being visionary. My vision for the NCSS is
that we will be a cooperative group, united together to accomplish the mission we started.

_

-
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In order to accomplish our vision we must answer another  question. Who are the end
user of our product? By the why, What is the product of the NCSS program? What are
we selling? If we are producing a product solely for our use, WHAT ARE WE DOING
HERE.. We have a committee entitled “Marketing” as part of the program at this
meeting. I hope that your answer is not that the products are lines drawn on paper we call
soil maps, but knowledge and information that our clients need to conserve our naturals
resources for future generations. If these are not our products, then we need to close the
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doors and go home, because there is no other program nor organization that has the
knowledge and abilities assembled here this morning. This conference must serve the
customers of the NCSS. We have to continually equip ourselves with new technologies
so that we can satisfy the need of our customers.

Once the vision is directed toward a preferable future. We must decide how we will
accomplish the vision. We notice that the runner has only one goal and that is to win. In
order for him to win he must concentrate on the mission at hand. He cau not be
concerned with what others are doing, but concentrate on what he know works for him.
The runner put everything else behind him as presses on to the mark before him. Nothing
else matters. This brings to mind a movie I watched not too long ago entitled The Dead
Poets Society. The lead role was played by Robin Williams. The movie is about a boys
school that was dead and stale. It had become so complacent and where the status quo
was the accepted norm that they had lost sight of their purpose and vision. There was no
enthusiasm in the school. It was simply rituals and routine. Robin Williams come in as a
dreamer, a visionary. He gathers around him a cadre of young men with a passion and
whose souls were burning that they wanted to break out and accomplish a vision. But the
institution keeps them pressed down. Robins bring this to the forefront in his discussion
with the administrators of the institution; the contlict  that happens between the dreamer
and his close associates or colleagues on the faculty. He points out something that I had
never thought about. That tension develops. The tension that develops between having a
life with no vision and the inevitable death that come when them is no vision verses the
cost of the vision. When I think about vision, I don’t think about cost. I think about pie
in the sky type people, who dream about things up there. But when you take pie in the
sky and put the pie in the pan, it gets hot in the kitchen. There is a cost to implementing
dreams. I had never thought about that. That is why there is conflict when dreams are
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tumed into reality. Visions are costly. They take us from our ease, our time, our
resources, our schedules and our from our false security.

When I came to LSU to be part of the NCSS program, it was costly. I asked my wife to
move for the 15th time in 12 years. We were paying, at one time, rent and two house
payments. We left friends and family. As I set one day on the porch of my house, I
thought to myself, why do I need to push on, I have a great job and I knew that I would
be able to move up the ranks in the university. Why move! I knew that if I did not move
I would regret it the rest of my life because I had not been willing to follow my dream.
My friends and colleagues, if you have a vision that you have not been willing to follow,
or you have lost the vision, I pray that as a result of this meeting you will recapture you
vision. We have an opportunity  to effectuate the direction of the NCSS. WHAT ARE
YOU DOING I-ERR?

We must not only press on with contIdence  and cooperation, but we must press on
forgetting the past. The runner can not win if he is constantly looking behind him to see
who is about to overtake him. So it is with the NCSS. We have had some glories past.
We have accomplished much. But those days are gone. We are no longer living in the
days of Marbut,  Smith or Arnold. This organ&ion  has a great past, but we must move
on. It is not that we do not want to remember our heritage aud the ‘good ole days”, but
we can not live in them. We have to look toward the foture! The NRCS and the NCSS
are not the “were”, they “are”. It is not the responsibility of the present director to help us
forget what we were, but to help us over the perceived greatness before reorganization. I
was told that at the state soils scientist meeting this year; someone said, referring to
reorganization, “The ship has left the dock and it is not coming back”. Were you left on
the dock? These are the days of Paul Johnson, Carol Jett, Horace Smith, and other
leaders, not to lead us back to the past, but to lead us into the future.

If you think you are the only organization that has undergone reorganization, you do not
know or understand my situation. Within the past year, essential every administrator has
changed. Last September my department head retired. I report to an interim head. Last
July a new director for the experiment station and research was named. In January. Dr.
Bill Richardson stepped down as Dean of the College of Agriculture to become
Chancellor of the LSU Agricultural Center. The Dean has not been replace. The
Chancellor of the Baton Rouge Campus has also changed as well as the provost, and vice-
chancellor for academic affairs.

Earlier when I asked you if you were truly committed to the mission, I may have given
the impression that NRCS was to blame for the loss of cooperation. That is not totally
true. The partners are at fault  also. We have not always done our part. I ask the same
question to the partners of the NCSS. WHAT ARE YOU DOING HERE?. It is true that
priorities have changed within universities. But who was responsible for those changes?
What have we done to foster cooperation between us and the NRCS? Have you ever
invited NRCS personnel to you home for dinner? Do you consider the state
conservationist and state soils staff as friends? When choices for personnel are made are
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you asked for your input? On the same vain, what kind of relationship’ do you have with
the department head  and other administrators? Have you ever asked  your department
head to attend a field review or soil survey dedication? Have you ever wondered why
other staff members seem to have their requests granted and you do not? You can be sure
that department heads are invited to attend wheat, corn and other commodity field days.
They see and hear their staff  members  talking with their users. I have a tremendous
responsibility and opportunity to explain to a new admin%mtion  as to what I am all
about and what the NRCS and NCSS is all about_ Ifwe sre not willing to put forth the
effort, is it any wonder that the department head or others administrators turn down your
request and tell you to stop spending  so much time on NCSS. I know the pressure we
have to publish and to seek outside funding for our research. But with a knowledgeable
and understanding  department head and administrators as to the importance of the NCSS,
there is no reason why we can not do both. So I ask you, WHAT ARE YOU DOING
HERE?

The final picture of our runner is he has rounded the last curve and heading home. He is
strai&g ever muscle. His legs are weary, his chest hurts and his head throbs because his
body demands oxygen. But he presses on to reach the fIni& line. His whole beii is
focused on fulfilling his vision. If we are to f&ill our vision, it can only  be
accomplished through cooperation. I believe we will write this chapter in the annuals of
the NCSS that the ship that set out with a perfected future reached her destination. In
order to accomplish our vision, we must stay focused, reach for the finish lme through
cooperation. This can be accomplished with understsnding  and communication. We
must truly  know why we arc here. WHAT ARE YOU DOING HERE?

-

-

-

-
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. . .
Soil Genedeld  T~Q

The experiment station representatives began hosting a regional soil genesis field trip
several years ago. The 1997 trip was hosted  by the states of Connecticut, Massachusetts, and
Rhode Island on June 2-6. It was decided to hold this trip eve.ry two years, so the next trip will be
held in the summer of 1999. The location has not been de@mined.

m the North-

The following list includes some of the major research projects bei conducted by the
individual northeastern states.

Connecticut
-Calibration of presidedress nitrate tests
-Effect of land spreadii sludge f+om water treatment plants
-Sorption phenomena occurring on soil and mineral surfaces
-Archeological studies

Maine
-Water-soluble soil organic matter interactions with ions in soil solution and with soil surfaces
-Effects  of atmospheric pollution on the biogeochcmkhy of forested ecosystems
-Determination of the controlling effects of soluble carbohydrates on nutrient transformation in
soil

-Development of methods to separate Humods tirn Orthods
-Relationship  of Humods to landscape position

-Impact of sea level rise on soil quality in coastal areas
-Soils developed in freshwater  marl sediints  in the Hagerstowu (Great) Limestone Valley
-Mineralogical determination for family  placement of soils on the Maryland coastal plain
-Pedo-geomorphic  assessment of sultidic  materials in Anne Arundel  County landscapes
-Submerged soils in shallow wakr habiits
-Comparison of chemical properties of soils under forest and agri&ltural  land management: or the

case for cultural Al&&
-Carbon storage in submerged upland tidal marsh soils of the Chesapeake  Bay

Massachusetts
-PlanGSoil-water  relationships
-Iron cycling in sandy soils
-Growing season deli&ion

New Jersey
-Heavy metal solubiity
-Effects of zinc contamina&  on soil microbii  ecology
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-Effects of soil aggregation on sequestering of organic matter and/or xenobiotics and movement
of bacteria in the soil
-Interaction of management practices on subsidence of organic soils
-Leaf mulch effects on soil aggregation
-Physical  properties of soils related to drainage

New York
-Quantitative modeling of soil forming processes (pedodynamics)
-Mapping pesticide leaching potential with integrated data bases and simulation models
-Map of the mintbll  erosivity  of Honduras
-Ecological sustah&i of slash-and-burn agriculture on the island  of Borneo in Indonesia
-Development of computer-based soil science tutorials

Pennsylvania
-Soil temperature with depth
-Saturated hydraulic conductivity of Pennsylvania soils
-Renovation of atmospheric acid deposition by soils formed in diffemnt  geologies
-Hydrodynamics of i?agipan  soils formed in glacii till materials with perched water tables

Rhode Island
-Heavy metal concentrations in soils
-On-site waste water tmining  program
-Importance of riparian buffer zones in attenuating pollutants, primarily nitrogen

West Virginia
-Characterization and classification of acid sulfate  soils
-Physical properties and erodiiity of fly ash used as a topsoil substitute in mine land reclamation
-Treatment of wastewater by minesoils
Minesoil development 15 years alter reckunation
-Carbon distribution of frigid soils
-Properties of soils in natural and constructed wetlands
-Heavy metal concentrations in soils
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HIGHLIGHTS OF BLM SOIL SURVEY ACTIVITIES
NCSS CONFERENCE, BATON ROUGE, LA

JUNE 16. 1997
SCOTT DAVIS, COLORADO STATE OFFICE

Maitland Sharp, Assistant Director, Renewable Resources & I%nning Staff
for the Bureau of Land Management (BLM). Washington D.C.. Headquarters
has committed the BLM to assessing the potential for the National
Resource Inventory (NRI) in meeting the BLM need to evaluate and report
on the Health of Public Rangeland. The BLM seeks a proven method to
evaluate rangeland and woodland that can be integrated with other
resource information. The BLM’s  objective is to provide answers to
congress and the public about rangeland health.

Colorado has been selected as the BLM NRI pilot project for 1997. The
effort is being coordinated with the Natural Resources Conservation
Service (NRCS)  at the National and State level. This year 300 Primary
Sampling Units (PSU’s) containing two points each will be intensively
inventoried and sampled to test and measure status and resource trends
over broad areas. The sampling scheme strategy is based for
interpretations to be made at a state level.

Vegetative production, ground cover. soil verification and quality data are
being collected. A qualitative health assessment consisting of ecological
attributes is also being tested. All data will reflect soil, water and biotic
plant communities condition. Additionally, ecological site prescriptions
will be noted for upgrading and soil map units will be assessed for
accuracy. Indicators of individual or combined rangeland health problems
such as weed infestation and/or soil erosion will be recorded.

Statistical analysis involving the variability and number of points for data
collection will determine the validity of the NRI. After initial data
collection additional points will be added if necessary to insure a high
level of validity of NRI interpretations.

At the completion of the Colorado NRI test the BLM will draft an internal
report evaluating four topics:

1) The operational aspects-process, protocols, & logistics of the NRI.
2) The ability of the NRI to populate a data base that provides a

picture of ecological processes and rangeland health.
3) Identification of the appropriate number of points for a statistical

accuracy of a high confidence level for interpretation of data.
4) Analyses of utility and cost effectiveness of NRI to BLM.

..~
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ACCELERATED SOIL SURVEY DIGITIZING PROCESS -A Panel Discussion

“Historical Perspective and Compilation Bases”

INTRODUCTiON

Tommie, thank you for inviting me to participate on this panel,  along with you and Mike.
This is the fourth NCSS Conference I’ve attended since being in National Headquarters.
I’ve found that workshops and conferences such as this are much more enjoyable . . . and,

much more relaxing . . . when ALL of the time is spent on the other side of the podium . . .

Nonetheless, I’m delighted to be here and to have the opportunity to participate on this
panel.

Tommie has asked me -asmypartofthepauel- to focus on some of the background of
the Accelerated Soil Survey Digitizing process - and especially, the base maps for
compilation, and - as a digitizing base.

However, . _ _ Before I begin to talk of imagery, . . . and map compilation, . . and
orthophotography, and digitizing, - Before we consider formats and scales . . . and status
data _ . . and, standards and specifications, - Before we ponder the direction we are headed
with our National Cooperative Soil Survey Program - Before we do this . . . Indulge me for
a few minutes . . . Travel with me back in time _ . .

“TIME TRAVEL”

Travel with me back to 1869. We are in the Utah desert, at a railroad camp. Two great
locomotives lie facing each other - with a single gap of track separating them . . .

The Union Pacific had moved westward across the Great Plains, from au “initial” point -
which is now Omaha, Nebraska --- to some “unspecified” point where it was to unite with
the Central Pacific, which was chartered in California to nm eastward, . . . from the San
Francisco Bay area.

.As we stand there, we observe the final  cross tie being nestled into place on the railroad bed
of crushed rock  and gravel - a cross tie of California polished laurel. The last rail is laid
and the final spike is driven - a spike of California gold. The Nation is joined - for the
first time - from the Atlantic to the Pacific. The first transcontinental railroad is complete.

-

“Historical Perspective and Compilation Bases”, James H. Ware, Soil Survey Division, NRCS,
Washington, DC. Presented as part of a Panel Discussion: Accelerated Soil Survey Digitizing
Process, at the National Cooperative Soil Survey Conference, Baton Rouge, Louisiana, June 15,
1997.
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This  event in the Utah desert marked the end of a great National Project, and the beginnine
of an em when the Nation would be laced with connecting networks of railroads - A
railroad system that had profound significance for transportation, commerce and
development.

so, . . . what does all of this have to do with the topics at hand? What am the psrallels
between railroads and trains, . . . and, maps and soil surveys? - and, digitizing?

HJSTOIUCAL PERSPECTIVE

#l SLIDE - Status of Soil Surveys - July 1995 (color)

We have made great progress in mapping and ciassifyi the Nation’s soil resources. Over
75% of the country is mapped - over 90% of the private lands,  . . . and, many States have
embarked on an aggressive update program . . ; which, includes digitixing  as an integral part
of the process. IN FACT, it is the demand for digital soils data that is m
w in most instances.

Lie the early railroads, our Nation’s soil surveys represent a p&&t&-- a patchwork of
resource information, . . . produced e - for uses and management - AT THE
TIME . . . We offer no apologies for the differences and inconsistencies between a survey
produced 35 

.

 . 

.
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#3 SLIDE - Classification of Wetlands and Deepwater Habitats of the U. S., fbnt cover (color)

AND, . . . What really IS the characteristics of a “wetland” --- and, “Hydric” Soils? . . _ . . . .

Where. do we go from here? What is the next great Challenge to the NCSS, and our National
Soil Survey Program?

_
#4 SLIDE - Status of Vector Digitized Soil Surveys - Digitizing QIT Report (color)

- The demands of our soils data from users are clear . . . they want more detail . . . and, higher
quality data, - in an electronic format . . . The rapid development of computers, GPS and
GIS technology - along with “digital” orthophotography . . . has created this demand.

-

-,

Lie the earlier railroads, - and our soil surveys, - early efforts at digitizing soils data
have been fairly independent, and liited to specific or singular uses on a local level. These
Dioneer have paved the way for development of a National set of Standards and
Specifications . . . and Procedures, - for producing digital soils data.

-
SOIL SURVEY DIGITIZING INITIATIVES

#5 SLIDE - FY 95 EARMARKE D SOIL SURVEY DIGITIZING STATUS, as of 10/l/95-
(color)

_-

-

--

--

-~

In fiscal  year 1995, the Soil Survey Division designated $2.5 million dollars to sponsor a
national initiative to increase the digitizing of soil surveys -- especially, published soil
surveys. About 100 surveys were earmarked, additional computer equipment and film
writers were purchased at Fort Worth, and selected individuals from 7 states received
intensive tmining in digitizing procedures.

Again in fiscal year 1996, we designated an additional $2.6 million for about 150 high
priority surveys.

#6 SLIDE - STATUS OF SOIL SURVEY DIGITIZING (SSURGO), as of 6/6/97 (color)

This fiscal year --- 1997 - NRCS received $10.0 million dollars as “Congrerrionol
Earmark  and Presidential Initiative ” funding for the expressed purpose of soil survey
digitizing and acquisition of digital orthophotography, --- to support implementation of
USDA Field Service Centers. We are currently tracking about 600 high priority surveys to

. .
digitize and certify to SSJJRGO Sm.

- #7 SLIDE - SSURGO: FOUNDATION for a GEOSPATIAL AGENCY - QIT Report Cover
(color)

“SSURGO”  - Soil Survey Geographic databases . . . The acronym has become synonymous
with both the Standards and Specifications, . . _ as well as the Certified Soil Survey.
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In NRCS Field Offices and USDA Field Service Centers, we envision the SSURGO data
layer to be the m.

But, even more basic than the SSURGO digital soils data, . . . is the base map . . . The base
maP - digital orthophotography.

It is here, . . . then . . . that comparisons with  raihoads and trains become most vivid . . . If the
gauge of the track and the train are not the same, . . . OR, if the rails are not joined - well,
you get the picture . . . . Likewise, in an electronic world - if formats, and standards aud

. . . . .
specifmations are not compatible, . . . 7.

Each digital orthophoto acts as a rail - to join the landscapes across the Nation. The digital
ortbo rrmstjoin - andanyspatialorlinedatadigitizedfromtbisbase~join...or,the
hits of GIS capabiity become defined. They mn&also be compatible wlth specifications
for digital data capture.

NATIONAL AERIAL PHOTOGRAPHY PROGRAM (NAPP)

#8 SLIDE - NAPP - “Putting Fii in the Can”

The primary source of Slm to produce ortbophotography comes tiom NAPP - the National
Aerial Photography Program . . . WhatIcall‘TuttingFihuintheCan”...

#9 SLIDE - NAPP OVERVIEW

NAPP is funded and administered primarily by 5 Federal agencies, with States participation.
Currently, the NRCS, FSA, FS, NASS and USGS are the principle funding agencies, and
they comprise the NAPP Steering Committee. Contracting for Sights is to the private sector,
and is administered by the USGS.

#lo SLIDE - NAPP SPECIFICATIONS

NAPP is flown at 20,000 feet above mean terrain - in a North-Sough direction, . . . and,



NATIONAL DIGITAL ORTHOPHOTOGRAPW PROGRAM (NDOP)
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#12 SLIDE - NATIONAL DIGITAL ORTHOPHOTOGR4PHY  PROGRAM (NDOP)

NAPP film is the primary source for producing orthophotography. Beginning  in 1993, the
techniques and procedures, and standards and specifications for producing orthophotography
“digitally” were completed by USGS. Since that time ALL ortho produced under the NDOP
has been digital.

#13 SLIDE - DOQ TECHNICAL CHARACTERISTICS

Not surprisingly -Technical standards and specifications, and characteristics are the same as
those for flying NAPP film  . ._ i.e., NAPP imagery, Quarter Quad, UTM Coordinates, and
NAD 83.

#14 SLIDE - NDOP PROGRAM STATUS, as of 6197

There are over 216,600 quarter quads (DOQs) in the “Lower ‘48”. To-date, 24% are
complete . . . -and, another 32% has been fund& for “In-Work” production. I estimate the
total - complete and In-work - to approach 70-75% by the end of this fiscal year.

#15 SLIDE - DIGITAL ORTHO QUADRANGLES - Status as of May 1997 (color - red &
blue)

This visual will give you some indication of where DOQs are complete and In-work The
red areas are DOQs that have been completed and are in the database. The blue areas are
under various states of production.

#16 SLIDE - DIGITAL ORTHO QUADRANGLES - Status as of April 1997 (color - red, blue,
yellow, green)

The Soil Survey Program and SSURGG  digitizing initiatives play an extremely important
and active role in the acquisition and coordination with other Federal d State agencies.
This visual (the yellow and green) indicates where NRCS has paid 50% or more of the cost
of the DOQ -- primarily, for Project Surveys _. and, for SSURGO Projects.

SOIL SURVEY GEOGRAPHIC (SSURGO) DATABASE CHARACTERISTICS

--
#I7 SLIDE - SSURGO Base Map Characteristics, NSH Part 647

-

Well, we have looked at Base Map Standards and Characteristics for NAPP - “Putting Film
inthecan”... and, NDOP - Producing digital orthos. Would you be terribly surprised to
see much of the m for SSURGO?! I hope not! . . . It is not by accident - it is by
design -indeed, . . . it is by necessity!
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Since 1991 ow Soil Survey Policy for new and update surveys has been to use either the
Full  Quad or Quarterquad formats at either 1:24,000  or 1: 12,000 scale, respectively:

#18 SLIDE - Spatial Data Format, NSH Part 647

And, . . . mt about the format for Spatial Data Capture for SSURGO? - Qm&&arter-
quad, UTM Coordii, NAD 83, Vector Data Structure, with NO x_ or y_ coordinate
shifts.

SUMMARYz  COMMON STANDARDS - NAPP, NDOP, & SSURGO

#19 SLIDE - ‘TIES THAT BIND” -NAPP, NDOP, & SSURGO Standards and SpeciScations

AmIbeginningtosoundlikeabrokenrecord?-Ihopeso...  Itisthecommonformats
between NAPP, NDOP, and SSIJIWO  that ensum a proper fit and positional accuracy of
spatial soils data. It is the application of these common formats . . . along with the correct
application of SSURGO Standards and Specifications that wiIl  determine the usefulness and
boundaries of ow digit&d  soils data in GIS enviromnents.

CLOSING - SHARE TEE VISION

#20 SLIDE - SHARE THE VISION

Where do we go from here? What are the present and future challenges to the Soil Survey
Program, and to &i~i National Cooperative Soil Survey? I submit that the greatest challenge
is yet ahead - It is to digitize ow Nation’s soil resources with correlated  links to ow
interpretative data.

Several years ago, the Soil Data Base at Iowa State was estimated to be worth over $5.0
billion dollars. This merely  represents the attribute portion of SSUBGO . . . Who will
estimate the worth of ALL of ow Nation’s soil spatial data? And, . . . who, here, will be so
bold as to estimate the compounded value of Certified SSURGO Data Sets across the
NATION - Attribute Data, Spatial Data and accompanying Metadata  - available for GIS
applications and analysis77 WHAT A NATIONAL ASSET!

SHARE THE VISION - Let’s work together, . . . toward this goal. __ The SSURGO Train
has left  the station!

Thank you for your attention, . . . and for sharing  the tide.
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SUMMARY OF SLIDES

#l SLIDE - Status of Soil Surveys-July 1995 (color)

#2 SLIDE - Quality Joins QIT Report Front Cover (color)

#3 SLIDE - Classification of Wetlands and Deepwater  Habitats of the U. S., front cover (color)
-

#4 SLIDE - Status of Vector Digitized Soil Surveys - Digitizing QIT Report (color)

#5 SLIDE - FY 95 EARMARKED  SOIL SURVEY DIGITIZING STATUS, as of 10/l/95  (color)

#6 SLIDE - STATUS OF SOIL SURVEY DIGITIZING (SSURGO), as of 6/6/97 (color)

-
#7 SLIDE - SSURGO: FOUNDATION for a GEOSPATIAL AGENCY - QIT Report Cover (color)

#8 SLIDE - NAPP - “Putting Film in the Can’

-

NATIONAL AERIAL
PHOTOGRAPHY

PROGRAM
w@P)

-
“‘Potting Film in the Can”

#9 SLIDE - NAPP OVERVIEW

NAPP OVERVIEW

l Funded by Federal Agencies
(NRCS, FSA, FS, NASS, USGS)

. NAPP Steering Committee

. State Agency Participation

. Administered by USGS -
Contracted to Private Sector

l Considerations - Funding,
Film Type (B&W ys CIR)
Flying Season

. 7 Year Cycle

#IO  SLIDE - NAPP SPECIFICATIONS

.

.

.

.-

.

.
__

NAPP
SPECIFICATIONS

Flown 20,000 Feet Above Mean
Terrain (1:40,000  Nominal Scale)
North - South Direction
Quarter Quad Centered
(3.75’ x 3.75’ Lat. and Long)
References  - UTM Cord.; NAD 83
Nominal 60% Forward Lap and
30% Side Lap
Considexations  - Sun Angle,
Clouds, Ground Cover
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#I I SLIDE - NAPP SEVEN YEAR ACQUISITION PLAN (color)

#12 SLIDE - NATIONAL DIGITAL ORTHOPHOTOGRAP~  PROGRAM (NDOP)

NATIONAL DIGITAL
ORTHOPHOTOGRAPHY

PROGRAM
(NDOP)

Conversion fkom ANALOG
to DIGITAL ORTEO

1993

#13 SLIDE - DOQ TECHNICAL CHARACTERISTICS

.

.

.

.

.

.

.

.

.

DOQ TECHNICAL
CHARAcnwuSTICS

Speciications  Endorsed  by Base  Cktogmpbic
Data Subwmmiaee  of FGDC
Sooree  Imagery - NAPP

Geamfaenced  - 1 Meter Ground Sample Dice
Meets National Map Accmacy Standa&  for
1:12,000  scale &33 feeq
Centered on 3.75’ x 3.75’ Geagraphie  Cell
UTM Coordinate System - NAD 83 Datum
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Son. MAP DEVELOPMBNT
Part 647. NSSH

DIGITIZING (SSURGO) SPECIFICATIONS for
BASE MAP CHABACCFJUSTIC%

l Meet National Map Accuracy  Standards
. Meet (Proposed) U. S. National Cartographic StundaIs

for Spatial Accuracy
(Defines  spatial alxumcy  for map producas  at scales of
1~250,000  scale or larger, produced by Federal agencies.)

l Reference (Spatial) system:
.  NADS3or.
l N A D 2 7

l Map Sheet (Spatial) Fommts:
. Full Quad (7.5’) or,
. hII Quarter Quad (3.75’)

#ISSLIDE-SpatialDataFommt,NSHPart647

SOIL  MAF DBVELOPhIJZNT
Pmt 647, NSSH

DIGITIZING (SSURGO) SPECIFICATIONS for
SPATIAL DATA FORMAT:

.  Quadra&Formats:
. Full Quad (7.5’) or
. Full Quarter Quad (3.75’)

. Ext@mal  spatial References:
l Ground Based Pmjections - UTM
. Horbznntal  Datum - NAD 83 or. NAB 27
l Map Units in Meters
. Quadrangles Retained in Grid Zones
l No x_ or y Coorclmate Shifts
. Data Coachate Format is Real

l Internal Spatial Reference
l Any Coordinate System During Digitizing

. Data Structure
l Vector (Location of lines.,  points, area bmmdaries  represented

by strings of x, y coordinate  pairs)

_

-

-

-
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#I9 SLIbE - “TIES THAT BIND” - NAPP, NDOP,  & SSURGO Stamkds  and Qecifiuuions

“TIE9 THAT BIND”

NAFP
NDOP
and

SSUBGO STANDARDS and SFBCIFBXTIONS

l FORMAT
. Quarter Quad (3.75’ x 3.75’) Geographic  Cell

l REFFRENCE  SYSTEMS aud Projections:
l lJlMCQordhw
l  NAD83Dsaan

.  MBBTNATIONALMAPACCUBACYSTANDARDS
l MEET FGDC (Fedaal  Geographic Data hnmittm ) STANDARDS
. ARCHIVED AS PART ofNSD1 (National S@al Data Inhshum

DATA BASE FRAMBWORK

#20 SLIDE - SHARE THE VieSION

SEABE  TEE VISION

_

_
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Presentation to the NCSS Conference by:
Dr. Edward Huffman
Program Manager, Land Resource and Evaluation Program
Agriculture Canada

. .

e Rise of So11 Survey in Canada
- some reference to soil conditions and distributions by explorers in the
1800’s,

- first survey was in southern Ontario in 1914, by Coffey and Galbraith,

- surveys were soon established in all provinces, mostly under the
guidance of graduates of American universities such as Illinois, Michigan
and Cornell,

- the National (later Canada) Soil Survey Committee was formed in 1945,

- the first Canadian taxonomic system of soil classification was outlined in
1955, and published in 1970,

- development of a computerized soil information system (CanSIS)  was
begun in 1971 and digitization of maps was in full swing by 1978.

63



. .

e Fall of So11 Survev In Canada
- by the early 1960’s land use issues focussed attention on the
interpretation of soil data and the CLI essentially dominated soil science
until 1975,

- by the late 1970’s almost all agricultural land had been mapped and a
number of re-surveys were underway,

- by 1990 almost all soil maps were digitized and entered into CanSlS and
digitizing tables were lying idle,

- by 1996 there existed some survey work in the far north and some
‘data upgrade’ work in other areas,

- in 1996 a federal ‘program review’ reduced soil survey staff by about
50% and dramatically restructured then program.

. .Structure of the Canadian SolI
urvey Program Prior to 1996

- a formallized network, with ‘headquarters’ in Ottawa and a ‘Soil
Survey Unit’ in each province,

- each Unit was ‘headed’ by a federal employee who was responsible
for administration, coordination and correlation at the national level,
and reported to a manager in Ottawa,

- the scientific aspects of the network were governed by the “Canada
Soil Survey Committee’, consisting of the manager, Unit Heads and
other invited participants.
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Ottawa:
- financing
- support for the Canada Committee
- correlation & lab analysis
- data standards, quality control
- digitizing, printing, distribution
- data management

. - 1 - ,,.Provmxal Umts _
- within-province coordination (federal, provincial, university)
- soil survey, draft maps, reports
- representation on the E.C.
- local interpretations

- support for national interpretations
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Structure of the Canadian Land
esources Program After 1996

II *

rogram Revrew99

- an informal network of “Land Resource Units” administered by regional
Centres of Excellence related to one or more commodities.

- each unit increasingly specializing on issues for a particular ecoregion
or broad soil type.

- one of those regional Centres (Ottawa) has been given the mandate for
the
management of the NSDB, but there are no formal links to other regions.

- the federal members of the former soil survey units have formed an ad
hoc
Canadian Land Resource Network (CLRN) as a means of maintaining

communication.
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PrimS o i l - t - e / a  ted-:at-v

Summer/and (Whitehorse, Agassiz):
- northern and mountain soils (characterization, capability),
- impacts of intensive crop and livestock operations on soil
and groundwater quality,
- leadership of a national ‘agri-environmental indicators’
project,
- preparation of regional ‘soil erosion by water’ indicator.

Lethbridge (Edmonton):
- impact of irrigated cropping on soil and water quality,
- impact of intensive beef production on soil and water,
- preparation of regional ‘soil erosion by water’ indicator.

Swift Current (Saskatoon):
- partnership in the Saskatchewan Centre for Soil Research,
- support for research into sustainable dryland farming
systems for the Brown and Dark Brown soils,
- finalization of maps, reports, attribute databases, layer and
names files and a unified legend to complete 1:lOOk
coverage for all agricultural areas,
- suitability maps for specialty crops and trees,
- salinity monitoring, prediction and mitigation,
- impact of soil variability on site specific farming,
- soil quality benchmarks,
- development of an indicator of the risk of wind erosion,
- content of Cd and other trace elements in soil,
- development of computerized farm decision support

systems,
- impact of dryland farming on greenhouse gas emissions,
nutrient cycling and soil carbon.
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Brandon (Winnipeg):
- collaboration with U of Manitoba, province and PFRA,
- Centre of Excellence for resource conservation and
production issues in the ‘Parkland’ (Black & Gray soils),
- some ‘wrap-up’ field work relating to sensitive land with
irrigation potential,
- database enhancement & standardization,
- soil quality benchmarks,
- crop and irrigation suitability ratings,
- waste application & implications of heavy metals,
- insurance rating system for soils,
- environmental impact assessment,
- soil variability in precision farming.

Harrow (Guelph):
- resource conservation and production issues related to
production of processing crops on heavy clay soils,
- Ontario SLC database upgrade (with Ottawa),
- non-point source pollution of the Great Lakes (IJC),
- development of an ‘indicator of the risk of water
contamination’
- integration of environmental and economic models for
program and policy applications,
- leadership for the ‘indicator of the risk of soil degradation’,
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Ottawa:

- management, upgrading, integration and public distribution
of the NSDB and related products,
- leadership for the ‘Soil Quality Benchmarks’ project,
- development of tools for spatial data representation and
distribution,
- remote sensing for soil condition characterization,
- soil organic carbon in Canada & North America (in
cooperation with NRCS),
- V.2 of “Peatlands of Canada”,
- development of a soil ‘sensitivity to change’ classification,
- development of a World Reference Base classification for
Cryosolic soils (Gelisols) in cooperation with USDA and
University of Wisconsin,
- 3rd edition of ‘The Canadian System of Soil Classification’.

Be. Foy:
- finalization of data upgrade of soil maps in the intensive
vegetable-producing counties S. of Montreal,
- implications of soil variability for precision farming,
- implications of application of urban biosolid waste on soil
and water quality,
- soil moisture mapping with satellite imagery,
- impact of the application of hog manure on soil and water
quality.
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A t/an tic Canada
(Charlottetown, Fredericton, Truro, St Johns):

- identification of areas suitable for expansion of potato
production (requires some local upgrading of old
‘reconnaissance level’ soil surveys),
- forest site classification and soil capability for and changes
under agro-forestry,
- soil, SOM and water quality under vegetable crops,
- riparian zone management,
- implications of soil variability on precision farming,
- municipal solid waste applications,
- environmental farm plans,
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ADVANTAGES OF RESTRUCTURING;

- increased flexibility to react to local and regional issues,

- improved access to soils expertise by farmers and the
agricultural service industry,

- better application
approach,

of the “Think Global - Act Local”

- improved short-term budget implications.

ISADVANTAGES OF RESTRUCTURING:

- more difficult to initiate and manage ‘national evaluation’
projects,

- impossible to retain, and difficult to rebuild, the expertise
lost through retirement of many senior soil scientists,

- unknown long-term budget implications.

OVERALL COST EFFECTIVENESS ??

UNKNOWN !!!
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SOUTH AFRICAN SOIL SURVEY ACTIVITIES

TE DOFE

Institute for Soil, Climate and Water of the Agricultural Research Council,
Private Bag X79, Pretoria 0001, Republic of South Africa

1. INTRODUCTION

South Atiica,  the wedge which divides the Atlantic from the Indii Ocean, occupies the
southern most part of the African continent. The country lies between the latitudes 22%
and 355 and longitudes 17oE and 33 OE. South Attica,  sharing boundaries with Lesotho,
Swaziland, Mozambique, Zimbabwe, Botswana and Namibia, comprises nine provinces
namely North, North West, Mpumalanga,  Gaukng, Northern Cape, Free State, KwaZulu-
Nata&  Eastern Cape and Western Cape Provinces (Map 1).

The natural agricultural resources, especially climate, soils and topography, make South
A6ic.a  a land of great diversity. Conditions range from semi-desert to subtropical rain
forests; from  floods to severe droughts; from snow in winter to heat waves in summer;
from winter rainfiil to summer rainfall and from barren sand-dunes to soils of high
productivity.

South AIiica covers a surtke area of 122 million ha. Approximately 87% of the total area
is used for agriculture and forestry. The remaining land is used for urban and industrial
development, transportation, mining and nature conservation. The hugest area of the
agricuhural  land (74%) is under natural vegetation which varies from semi-desert
vegetation to temperate grassland. Forestry occupies 2% of land area and arable land
approximately 11% of the possible 13% arable land, only 3% is of high agricuhurai
potential. Because of the country’s unique geology, known for its mineral riches, much
of the high potential land is underlain by exploitable coal deposits. The ARC-Institute for
Soil, Climate and Water (ISCW),  the National Department of Agriculture and Mining
Houses concerned, jointly address the problem of rehabilitating and reclaiming these
disturbed soils.

An estimated one-third of the country’s landscape is level to undulating while nearly one-
title is steep, rocky and mountainous. The coastal region is elevated to a central plateau
which, in turn, rises to the highest parts of the highveld. The highveld is cut off sharply
by the escarpment of the Drakensberg range which extends over 1000 km (Map 2).
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2.

2.1

OVERVIEW OF THE NATURAL AGRICULTURAL RESOURCES

Climate

Latitude and altitude, together with oceanic influences,  are responsible for the diversity
in climate conditions. Today, there is a wealth of climatic information available from
computerized databases although the spread of recordmg  stations is not yet adequate in
all parts of South Africa. 7 :



Rainfall, both total and seasonal distribution, plays a dominant role in determining the
resource situation, crop suitability and selection, yield horizon and risk of agricultural
production. The average annual rainfall is 511 mm. Over 60% of the country receives
lessthan500mmperannumwhile21%receiveslessthan200mm.  LessthanlO%ofthe
country receives an ammal rainfall of more than 750 mm.

There are three major rainfall areas, namely a winter rainfall  area in the south-western
part, an alI year-round rain&U  area along the south coast and a summer rainfall area which
covers the remainder of the country (Map 3). Median annual rainfall increases from  less
than 125 mm along the arid west coast more than 1000 m east of the Drakensberg
escarpment (Map 4).

F&r&l is extremely variable with wide deviations t?om the mean annual values, especially
in low rainfall areas. Even within those areas receiving more than 500 mm per annum
production risks may be high because of poor seasonal distribution and water stress at
critical stages of crop growth. South Africa is characterized by the occurrence of regular
droughts of varying intensity, some of which may have devastating consequences. Severe
floods are not uncommon.

Temperature, intluencing  agricultural potential as well as animal and crop adaptability, is
equally important. With the exception of the Drakensberg  escarpment in the east and
small high-lying sreas elsewhere, South Atiica is hot in summer with many cloudless days.
In winter months, few areas are frost free. High summer temperatures also influence
evaporation which varies from 1 100 mm to over 3 000 mm per annum.

2.2 Soils and terrain

The upsurge in pedological interest in the 1960’s led to many investigations which have
provided a better understanding of the soil resource base throughout South Africa.

South AlXca’s  soil mantle is highly complex and diverse as a result of soil formation and
weathering processes. Those weathered over a long period of time and in aeolian
deposits, are deep and permeable while others are to shallow for agricultural production.
As much as 80% of the land surface is character&d by slightly weathered and calcareous
soils, while over 30% comprises sandy soils with leas than 10% clay content. Almost 60%
of the soils have a very low organic matter content. Many soils are vulnerable to erosion
and other forms of degradation and require special treatment and management to ensure
sustainability. Shallow depth, extremes of texture, rockiness, severe wetness and high
erosion hazard are among the most important limitations.

More than 70 different  soil forms, some of which cannot be classified satisfactorily by
international soil classification systems have been identified, classified and described (Map
5) by ISCW and other soil scientists. South African  soil scientists developed a taxonomic
soil classification system to accommodate the country’s peculiar soils. ISCW maintains
national soil databanks which form the basis of sustainable land use planning, soil
suitability and agricultural potential.

Terrain form and slope have a marked influence  on agricultural potential and management
practices. Slope steepness infer uliu  affects  soil erosion and arability.
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The most pressing soil-related problems in South African agriculture are soil erosion, soil
compaction and crusting, soil acidity and alkalisation,  soil infertility, soil pollution and
desertification.

The climate, soil pattern and aspect interaction have produced as many as 70 veld type in
South Africa,  each differing greatly in form and structure.

Map 6 reflects the location of five major natural vegetation regions. The winter rainfall
area is characterked by its macchia or.“fynbos”.  Further eastward, where rain&h is
considerably higher, natural indigenous forests extend almost to the coast. The vegetation
of the dry, central part of the country (Karoo)  is chamcterised  by succulent  shrubs with
varying but limited amounts of grass. A relatively small area of true desert occurs in the
far west, but extends north-wards into Namibia. The central inland plateau comprises
pure grassland and extends to beyond the Drakensberg in the east. Temperate and
subtropical forests occur along the eastern seaboard. The remaining large vegetation zone
lies to the north and comprises the mixed savanna which is rich in Acuc~ and other thorn
species and the Kalahari thomveld fiuther  to the west.

Water resources

Water is the most scare and strategic resource in South Africa and is essential to social
development and economic progress. The supply is limited, variable and poorly
distriited. Most of the total supply (53 600 m’/@) results from surface runoff while about
15% comes tiom underground supplies. Particularly well-watered areas occur along the
eastern seaboard and in KwaZulu-Natal,  which occupies little more than 7% of the
country’s total area, 40% of the available water is to be found. Runoff is highly variable
and, for this reason, only about 60% of available water can be economically exploited to
meet the needs of ah sectors.

AGRICULTURAL POTENTIAL

Agricultural potential is defined as a measure of possible productivity per unit area and
unit time achieved with specified management inputs. .For a given crop and level of
management, agricuhural potential is largely determined by the interaction of climate, soil
and terrain. The diversity, nature and distribution of the resources make agricultural
potential determination a multi-factor issue.

The genera&d  crop production potential of South Atiica  (Map 7) reflects  the distribution
of potential classes. It should be borne in mind that the extent of land suitable for
cultivation, let alone high agricultural potential, may vary considerably within each
potential class.

SOUTH AFRICAN SOIL SURVEY ACTIVITES

Prior to the early nineties most of the soil surveys done in South Africa were surveyed by
the then Soil and Irrigation Research Institute of the Department of Agriculture using
government tinding. A small proportion of surveys were carried out by private consultant 75



iirms,  mostly in the so-called “homelands” of the old South A&a. These surveys were
mostly tin&d by government on a tender basis. During this period, the Soil and Irrigation
Research Institute were responsible for the following kinds of surveys and pedological
activities:

Reconnaissance soil surveys (1:50 000) for irrigation development purposes
Detail soil surveys (1:s 000) for irrigation development purposes
Irrigation planning
1:50 000 key area soil surveys for identification of important soil series in South
Africa
Development of Soil Classification, a Binomial System for SA (1977)
Development of Soil Classification, a Taxonomic System for SA (1991)
Pet-i-urban soil surveys on scale 1:50 000 for two metropolitan areas in SA
The Natural Agricuhural  Resource survey of SA (Land  Type Survey)

In April 1992 the msearch arm of the Department of Agriculture was semi-privatized into
the newly established parastatal, the Agricultural Research Council, and the Soil and
Irrigation Research Institute became the Institute for Soil, Climate and Water (ISCW).
Since that date all surveys carried out by the ISCW are on client request only. There is
no national program tended  by government to carry out systematic soil surveys. The post
nineties also  saw the creation of many independent consultancy firms offering a
profesSional  service in soil science and related earth disciplines. Those firms together with
ISCW compete for the very limited and ever decreasing funds available in the field of
research. Clients include the forestry, agriculture, engineering and rural development
sectors.

The ISCW is one of 16 Institutes of the Agricultural Research Council (ARC) in South
Atiica.  The ARC is a scientific, parastatal  institution. The ARC’s focus on agriculture
and related sectors is aimed at optimising the role of agriculture with respect to national
growth and development for South Africa.

The mission of ISCW is to supply information on soil, climate and water through research,
development, technology transfer and services.

ISCW strives to significantly contribute to the betterment of quality of life in South Africa
through the quantification, character&ion  and monitoring of the natural resources and
sustainable natural resources management and thereby achieve international recognition
as leaders in soil, climate and water research and technology.

Established in 1902 as the Division of Chemistry, ISCW developed into a multidisciplinary
institution, maintaining its analytical capacity. Since 1925 ISCW established and
mainmined  a national cepabiity  in major soil science disciplines. This capability was later
expanded and supplemented by agrometeorology and soil-water management to ensure
a holistic approach to the natural resource base.. The next development phase focused on
high technology which included remote sensing, a geographic information  system and lily
automated analytical services with state of the art instrumentation like an Inductively
Coupled Plasma Spectrometer and soil mineralogy equipment.



_

-

-

-

-

-

-

-

--

-

-

_

-.

-

In early development, the Institute focused on natural resources surveys, inventories and
analysis, mainly to determine the properties and distribution of South African  soils and on
establishing a national agrkultural  weather station network. Comprehensive national soil
and climate databanks were developed during a next phase. These databanks,
supplemented with real-time data and expanded as required, provide the frame for cost-
et&tive information to clients and a competitive edge for our muhidisuiplinary  Institute.

This national Institute with a statfestablishment  of 200, operates three major R&D centres
with 70% of the Institute’s staff R&D functions are supported by competent and
experienced administrative, financial, marketing, public relations and ~library  services.
Today, ISCW’s strength lies in scientific excellence, in its breadth and depth of scientific
and technological skills, as well  as its capacity to draw on a wide range or key disciplines
required to provide innovative solutions to clients, to sustainable land use and to the
conservation of natural resources and environmental quality.

Current soil survey and related activities carried out in South Africa are:

. Detail soil mapping for inigation  planning (100 m grid) in rural areas (small farmer
irrigation development)

. Detail soil mapping (150 m grid) for forestry development, with accompanying
land preparation, species and fertiliition recommendations

. Reconnaissance soil surveys for land acquisitions and rating of sites for various
purposes e.g. afforestation  potential, yield predictions

. Detail soil mapping (one to four observations per hectare) for assessment of land
for specific crop suitability (e.g. viticulture, sinus)

. Assessment of agricultural and/or afforestation potential of land zoned for
urban/rural development

. Rehabilitation of disturbed soils (open cast mining)

. Rehabilitation of man-made soils (mine dumps and siltation dams)

. Monitoring of rehabilitated areas

. Design, construction and upkeep of sport fields

. Problem solving of marginal sites, demarcation of wet lands and establishment of
conservation sites

. Assistance to civil engineers in drainage related problems in road and general
construction

. Assessment and monitoring of ground water

. Assessment, design and management of polluted soils

. In multi-disciplinary teams develop
Decision Support Systems (DSS) for various purposes
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BROAD TERRAIN  PATI’RRNS
OF SOUTH AFRICA
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MAP  2. Broad texrain patterns of South Africa
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MAP3. Seasonal rainfall regions of South Africa
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MAP 6. Major natural vegetation regions of South Africa
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MAF’ I. Generalized crop production potential of South Africa.
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1.890'5 UNIVERSITY’S REPORT:
Programs and Initiatives

Presented to Natlonal Conference of
SolI Sclentlst  and Surveyors

by Daniel Wints
Hilton Hotel, Baton Rouge, LA

June 16.1QS7

On behalf of my unit administrator, the Dean of the College of Agricultural,
Family and Consumer Sciences  at Southern University and A&M College. Dr. Bobby
R. Phllls. our System President Dr. Leon Tarver.  and our Chancellor Dr. Marvin
Yates, I extend greetmgs. We officially  welcome the Soil Scientists, other NRCS
employees and all conference attendees. I would like to thank the conference
organizers, Mr. Jerry Daigie and Mr. Charles Guillory for the invitation to discuss
turrsnt programs, projects and InltiaUves  at i890 landgrant universities. I trust that
you have enJoyed  our southern hospltallty.  our wonderful cuisine and the humidity.
Again we are extremely honored to have the opportunity  to address this conference,
the aoii aciantiate and other NRCS employees to discuss  briefiy 1890’s.  our mlsslon
and acUviUes.

The amended or Second Morrlll Act of 1890 which was passed on August SO,
1890, included a provlaioh that bestowed land-grant status upon selected
Historically Black Colleges and Universities. This provision enabled and required
the now I7 (Eighteen with West Virginia Stste Unlverslty) 1890 landgrant
universities to perform the triple pronged mission of research, instruction and public
service. For over a century 1890 universities have sewed the citizens of their
respective  states and the Nation, with speclai  focus and attention on the needs and
problems Of minority,  disadvantaged and limited resource urban and rural residents.

The various units. departments, centers, divisions and programs at 1890
Universities have attempted to fulfill the land-grant mission and function by
sddresslng  the needs of the instltutlons’ constituencv  through the development of
innovative.  creative public service, outreach and technical assistance programs and
Projects.  most often with iimlted capltai. coupled with insufficient human and
Physical resources. The landgrant mission of the Universities, its various Colleges
ofAarico]ture  and Extension Programs, is simply to sewe llmlted  Fesource clientele
in a manner that results In an enhanced style and standard of iivlng, by improving
their WxmOmiC  status, quality of life and overall well-being.

The earlier or preceding Mortill  Act passed in 1862 established Land-Grant
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Universities as a means of providing formal lnstructlon  In agriculture and
mechanical arta for citizens In every state of the union. However. at the time. the
Act did not Include people of color, thereby making the 2nd Merrill  Act (1896)
necessary to broadened the role and scope of land-grant institutions. For those
states that chose not to integrate thelr universities. the Act expanded Its mission
to include institutions serving  people of color, with the stlpulatlon that separate but
equal would be the mode of operation for all land-grant institutions.

Historically, 1862 land grant Institutiona have devoted the malorRy of their
attention and resources toward the majority population which are generally more
economically stable with higher incomes, more wealth and assets. Southern
University and its 1680 land grant counterparts on the other hand, have focused
thelr limited resources and attention on addreseing the problems and concerns of
minority. limited resource. socially disadvantaged and underserved rural and urban
residents. With limited resources the universities have attempted to
programmatically address suffkziently  the myriad of social. economic and
educational problems faced by mlnorlty and socially disadvantaged populations of
the states and natlon.  Throughout the history of these institutions, efforts have been
made to develop improved agricultural techniques which will. In turn, increase the
economic well being of famlly farmers and improve their overall quality of life.

Now, desplte strenuous early efforts. it was not until 1967 that 1880 land-
grant institutions received any money for agricultural research and extension
activities. Furthermore, It was not until 1876 that funds ware increased at the federal
level to the extent that 1890’s  could carry out research and extenslon. Almost no
funding was granted to address the issues and problems fatlng small scale. limited
resource and socially dlsadvantaged farmers until the passing and enactment of the
now popular “Section 2501” of the 1980 Farm Bill.

The Section 2501 program, entitled “Outreach and Assistance for Socially
Disadvantaged Farmers and Ranchers,” evolved out of the “Small Farmer Tralnlng
and Technical Assistance Program” which was initiated In 1983 as a response to
the USDA task force on Black Farm 
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of the nation. Approximately BO% of the 18,800 (Less than 1% of total although
61acks comprise 16-20%  of totat population) Black operated farms are In the South.
Approximately 81% of the 8.300 Native American operated farms ere west of the
Nii~~is~ippi  River. Of the 8,100 Asian and Pacific islander operated farms, 79% are
Jn California and Hawaii. Seventy-two percent (72%) of the 21,000 Hlspanlc  operated
farms are in California, Colorado. Florida, New Mexico and Texas. Ptnaiiy. the 1992
Census of Agriculture  identifies about 145,000 farms (8% of aii U.S. farms) with
women as their primary operators, and they are distributed throughout the U.S.

The 1990 Farm Bill requires the Secretary of Agriculture to provide outreach
and technical as&stance  to socially disadvantaged farmers and ranchers. The blii
states that “the Secretary may make grants and enter into contracts and other
agreements with institutfons or entities to provide outreach and technical
assistance,” The groups or entities that may qualify for contracts with USDA include
community based and non-profit 

corganizatins
aworklngwith 



(2)Enhencing  clients farm & buslness management, flnanolal  documentation and
marketing  skllls; and, (3) Developing farm and home plans for SStf-SUStalntng  farm
operatlons.

Many ask the questlon why should 18905 focus this clientele and why would
USDA-NRCS have such a program. Simply stated, most U.S. farms are Small with
more than 60% of the 1.9 million U.S. farms having annual sales Of leSS than 826.000.
Farms operated by socially disadvantaged farmer5 are more likely to be Small with

70%’ or more of the farms operated by Blacks, Native Americans, Hlspanlos and
women selling less than $26,000 In agrfcultural  products. Of the 1.9 mllllon farms
In the U.S. In 1892, only 18.600 (Less than 1%) were Black operated, with Black farm
and land owners controlling less .003% of the nation’s farm land. By iOS4, there
were less than 20,000 Black groducem owning less than three mIllIon acres of land.
Currently, over 36% of Black operators are at least 66 year5 old, while only 6% were
under thirty-five years. The average age of Black farmersis  56. Early in the next
century, Black farmer5 could be extlnot and Black people landless.

This Is an Issue that is our primary concern because many In 1890s contend
that land and farm loss has a strong correlation with escalating urban bllght, to
Include overcrowdedness, crime and homelessness. One key to reenergltng rural
economies Is a thrlvlng small farm community. Of course, In reality, less than 7%
of all farm nales nationally are from small operations. But, two-thlrds of all farms
are olasslfled  as small or family farms. Therefore the economic and social argument
becomes corporate versus amall farms, rural people and rural life over polltics. care,
consternstlon  and concern over cold oapltallsm, and an alternative style of llvlng
find way of IIfe  over urban existence  and bottom line.

In rural America many continue to langulsh In poverty, reside In indecent
houslno. are unemployed, underemployed and unemployable. There continues to
be a gross lack of opportunity and resources compared to urban and suburban
America. As professionals it is our responslbllity  to effect change to the best of our
ablllty. If we as sclentlst,  conservatlonlsts,  etc., don’t have a mission or
COnStltution.  we must develop one, Necessary ingredients Include heavy dosages
of humility, self-criticism and continual self-examination.  If we do these honestly
and forthrightly. I’m convinced a better day Is lmmlnent. Thank you and enjoy your
Stay In Baton Rouge.
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SOIL TAXONOMY COMMITTEE REPORT
Robert J. Ahrens

Since the last National Cooperative Soil SU?CVey Conference
in San Diego, National Soil Taxonomy Handbook Issue No. 18
was approved and distributed in March of 1996. The number
of changes contained in this handbook issue were significant
and in order to effectively implement the amendment a new
edition (7th) of the "Keys to Soil Taxonomy," was published.
The 7th edition of the "Keys" can be accessed through the
internet (www,statlab.iastate.edu:80/soils/keytax)..

The changes contained in the 7th edition of the "Keys to
Soil Taxonomy" came from several sources. Among these are
state soil scientists and MLRA office (MO) leaders working
directly with field soil scientists from various agencies,
individuals or groups of people wishing to improve specific
aspects of Soil Taxonomy, and the International Committee on
Families (ICOMPAS).

Proposals from states/MO's
Proposals from state soil scientists and MO leaders came
from the following states and regions.

Arizona (2)
California
Maryland
Midwest (2)
Montana
North Carolina
North Dakota (3)
Northeast
Oregon
South Dakota
Texas

As an example the densic contact was proposed by the
northeast to recognize the contact between soil and non-
cemented, unaltered, root-limiting material, such as dense
till. Previously, this dense till was within the definition
of paralithic contact. The definition follows.

Densic Contact
A densic contact (L. densus, thick) is a contact between
soil and densic materials (defined below) that has no cracks
or the spacing of cracks that roots can enter is 10 cm or
more.

Densic materials were then defined to provide a term to
describe the material below a densic contact that can be
part of the series control section.
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Densic materials are relatively unaltered (do not meet
requirements fork any other named diagnostic horizons nor any
other diagnostic soil characteristic) materials that have a
non-cemented rupture resistance class. The bulk density or
the organization is such that roots cannot enter except in
cracks. These are mostly earthy materials such as till,
volcanic mudflows, and some mechanically compacted materials
such as mine spoils. Some non-cemented rocks can also be
densic materials, if they are dense or resistant enough to
prevent roots from entering except in cracks.

Densic materials are non-cemented and differ from paralithic
materials and the material below a lithic contact because
both of these are cemented.

Densic materials have at their upper boundary a densic
contact if the densic materials have no cracks or the
spacing of cracks that roots can enter is 10 cm or more.
Densic materials can be used to differentiate soil series if
the materials are within the series control section (defined
below).

The paralithic contact was redefined below.

Peralithic contact
A paralithic (lithic like) contact is a contact between soil
and paralithic materials (defined below) where the
paralithic materials have no cracks or the spacing of cracks
that roots can enter is 10 cm or more.

Paralithic materials were introduced to be able to name the
material below a paralithic contact that can be part of the
series control section.

Paralithic materials
Paralithic materials are relatively unaltered (do not meet
requirements for any other named diagnostic horizons or
other diagnostic soil characteristic) materials that have an
extremely weakly cemented to moderately cemented rupture
resistance class. Cementation, bulk density, and the
organization is such that roots cannot enter except in
cracks. Paralithic materials have at their upper boundary a
paralithic contact if the paralithic materials have no
cracks or if the'spacing of cracks that roots can enter is
10 cm or more. Commonly these materials are partially
weathered bedrock or weakly consolidated bedrock such as
sandstone, siltstone, or shale. Paralithic materials can be
used to differentiate soil series if the materials are
within the series control section (defined below).
Fragments of paralithic materials, 2.0 mm or more in
diameter, are referred to as pararock fragments.
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Evaluate the control sections used at the family level
Evaluate the mineralogy classes and make improvements
Evaluate the format used in Soil Taxonomy for the family
Evaluate ways to provide better information for mixed
families

Control Sections
ICOMFAW recommended that the control sections (particle-
size, mineralogy, cation exchange activity class) for soils
with argillic horizons be simplified to depths of 25-100 cm.
This proposal received positive reviews. To determine the
impact on soil series we reviewed approximately 10 percent
of all series with argillic horizons and discovered that a
number of series would need to be reclassified, but even
more serious a~large number of series would need to be
split. We decided the recommendation was not worth the
effort to revise soil series and did not change the depth
requirements for control sections.

Mineralocfv Classes
A number of chanaes were made to the mineraloav classes and
they are too numerous to reiterate here. Perhaps, one of
the most obvious.was to change the class, montmorillonitic
to smectitic. Montmorillonite, beidelite, and nontronite- are the dioctahedral expanding 2:l minerals in the smectite
group. All have been detected in the clay fractions of
soils. In fact, montmorillonite and beidellite commonly

_ occuz- together. The group name, smectite (smectitic), is
more appropriate. The definition of smectitic was also
clarified to require only more smectite than any other
.single kind of clay mineral.

Proposals from Individuals
The definition of lamellae proposed by Gene Mayhugh, retired
soil scientist, is an example of proposals made by
individuals or groups.

Lamellae
A lamella is an illuvial horizon less than 7.5 cm thick.
Each lamella contains an accumulation of oriented silicate
clay on or bridging sand and silt grains (and rock fragments
if any are present). A lamella has more silicate clay than
the overlying eluvial horizon.

Lamellic subgroups were introduced and the Psammentic
subgroups were split between those~ with lamellae (Lamellic
subgroups) and those with sandy argillic horizons
(Psammentic subgroups).

ICOMFAM
The most significant changes to Soil Taxonomy were proposed
by the International Committee on Families (ICOMFAM).
ICOMFAM's charges were to:
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Format,
All of the components of the family with the exception of
the contrasting particle-size classes have been arranged in
the form of a key. The key must be followed to correctly
classify a soil. This format should eliminate confusion
that has existed in the past with some of the components of
the family.

&ixed Families
During the time that ICOMFAM deliberated there was support
for including a mineralogical component into, or instead of,
mixed mineralogy and to include a clay mineralogy component
into loamy particle-size classes. In response, the apparent
cation exchange capacity of the clay fraction was chosen as
an alternative to qualitative clay mineralogy. Clay
activity is a significant soil property that carries with
it, or is, an accessory property that is useful for making
soil interpretations. The precedent for using clay activity
has been established in higher categories. In addition,
quantitative clay mineral estimates have been and are being
made on the basis of CEC. Using clay activity as criteria
provides useful informationabout the mineralogy of the clay
fraction without additional data and analyses.

The limits set for the clay activity classes were based on
the doctoral dissertation by Max Lowale entitled
"Quantitative Chemical and Physical Properties as
Differentia for Soil Taxonomy Mineralogy Classes and a New
Type of Class Nomenclature" (Auburn Univer., 1992).

Future Plans
Plans are to republish Soil Taxonomy in 1998. The new
edition will include the recommendations from the
International Committee on Permafrost-Affected Soils
(ICOMPAS). Among the committees recommendations is a new
soil order, the Gelisols. Gelisols are defined as

A. Soils that have:

1. Permafrost within 100 cm of the soil surface or;

2. Gelic materials within 100 cm of the soil surface and
permafrost within 200 cm of the soil surface.

Gelisols

The Gelisols will be the first soil order to "key out."

New diagnostic characteristics
include:
anhydrous conditions
gelic materials
cryoturbation
glacic layer

associated with the Gelisols
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Changes were also made to the definitions of permafrost and
the cryic soil temperature regime.

The nBor8t suborders and great groups as well as the "Trap"
great groups and subgroups will be eliminated in the new
edition. Frigid and "iso'* soil temperature regimes will be
delegated to the family level.

Current proposals to Soil Taxonomy are being incorporated_
into appropriate chapters as the chapters are revised. Each
chapter is then sent for review and comment. Chapters ready
for review can be accessed through the internet

-. (www.statlab.iastate.edu/soils/soiltaX).

Current International Committees
Currently, we have two international committees, the
International Committee on Soil Moisture and Temperature
(ICOMMOTR) chaired by Dr. Ron Paetzold and the International
Committee on Anthropogenioc Soils (ICOMANTH) chaired by Dr._
Ray Bryant.

ICOMMOTR has sent 4 circular letters for review and comment.
Response has been favorable to many of the committee's
suggestions. However, there is a dire need for more data
before the committee can make further progress.

-

-.

-

_.~~

_

._.~

-

ICOMARTH has produced 1 circular letter. There was little
response to the first circular letter and the committee is
in the process of writing a second circular.

During 1997 the following horizon designation and suffixes
were approved.

Additions or changes to the suffixes

j Accumulation of jarosite.

This symbol indicates an accumulation of jarosite.
Jarosite is a potassium or sodium iron sulfate mineral
that is commonly an alteration product of pyrite upon
exposure in an oxidizing environment. Jarosite has a
hue of 2.5Y or yellower and chroma of 6 or more,
although chromas as low as 3 or 4 have been reported.

jj Evidence of cryoturbation.

This symbol is used to indicate the presence of
cryoturbation. Cryoturbation commonly is manifested by
irregular and broken boundaries, sorting of rock
fragments, dnd organic matter in the lower boundaries,
especially along the boundary between the active layer
and the permafrost table.
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ff Dry permafrost.

This symbol is used for layers or horizons that are
colder than QOC, but do not contain ice. It is not
used for layers or horizons that have seasonal
temperatures below OOC.

Change the following:

From:
'If Frozen soil"

To:
"f Frozen soil or water"

Addition to the Waster horizons

W layer: Water.

This is a layer of water within the soil. The water can be
either frozen (Wf) or not frozen (W).
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1899 soil survey centennial 1999

_

Actions and activities 1990 to February 1997
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These symposia and tours have brought to focus the soil survey within  the ti societies. The
meeting  newskttcrs have highlighted  historical pictures  and information on the upcaming  centenniaI.
These symposia have also stbnuIatcd  the documentation of the history  in soil  survey and many of these
activities  umtinue in the states and among individurds.  The foUowing  tours and ptcsentations  have
occurred witbin  the scope and enuxuagcment  of the soil snrvey  centen@.

-

-

-

1993 Symposium - The National cooperative Soil Survey: A Century in Retrospect
. The Evolution of SoU Scknce, l-1914.  W.D. Rasmussen,  USDA, AnnnndaIe, VA.
. Hilgard  and Agricultural  Survey In the U.S. RAmun&on  and D.H. YeaIon,  Univ. Of California-

Berkeley end Hebrew Univ.
l The Role of the World’s CoIumbiin Exposition in the Development of SoiI  Science in the U.S.

J.P. Tenderich  and C.J. Jobanmca Hey and Assoc., Chicago, IL end Purdue Univ.
l Milton Whitney and the Bmiy Development of the U.S. Bureau  of Soils. D.S. Famdng,  RG.

Darmody,  SC. Watson, M. CB. Fanning, Univ. Of Maryland  and Univ. Of tiois.
. Founding the Division of AgrIenltoral  SoIIs.  S. Phillips, D. Helms, and A. Effland, USDA-SCS.

Washington, DC.

1994 Symposium - The National cooperative Soil Survey: A Century in Retrospect
- .

.

.

.
_~

.

.

PedoIogiiI  Cooperation Between Russia and the United States, Past to Present. ~A.N.  Genoadiyeu
and Ken Olson,  Moscow State Univ., Russia and Univ. Of Illinois.
AgriculturaI  Geology and SoU Cartography in the 19th and Early 20th Century 



1995 Soil Science Tour of Aspects of the History of Soil Science and Agriculture in
Missouri includmg  a visit to the Univ. Of Missouri and State Archives from the
Curtis Marbut  collection.

1995 Symposium - The National Cooperative Soil Survey: A Century in Retrospect
. Soil Survey in California -Au Hfstorfcal  Overview. Roger Poff, Cordon Huntington, Dave Smith,

R. Arkley,  USDA-F& Univ. OfCalifornia-Davies,  USDA-NRCS, and Univ. Of California-Berkeley
l History of the Soil Survey Laboratories. KIaus  Flach, C. Steven Holrhey,  USDA-NECS,  Lincoln
l Historical  Highlights of the Soil Survey in Texas. Charles Thompson, Larry Wilding, USDA-SCS

and Texas A & M Univ.
l History of Soil Survey in North Carolina. Stan Haul, Ralph McCracken, H. Byrd, Horace Smith,

North Carolina State Univ. And USDA-NRCS
l Soil Survey Tools of the Trade4899 to 1999. Gary  B. Muckef,  USDA-NM3

1995 Symposium-Aspects of the history of Soil Science and Agriculture in Miisouri
l Early Geographic Perceptions of Missouri Important for Agriculture. W. A. Schroeder, Univ. Of

Miisomi-Columbia
l Marbut, M.F. Miller, W.A.Albnebt,  end HH.Krusekopf  and the Development of Soil  Science

and Soil Survey in Mtssouri.  John Tandsrich, Chris Jobannsen, R. D. Hammer, Hey and Assoc,  Jnc,
Chicago, IL, Pordue Univ., and Univ. Of Miiouri-Cobuubii

l Some Aapeets  of the History of Soil and Water Conservation in Missouri. Chris  Johannsen, John
Tandarich, Douglas Helms, Pordue Univ., Hey and Assoc. Inc. And USDA-NRCS

1996 Soil  Science History tour to Earlham  College archives for James Thorp and
Allen D. Hole.

1996 Symposium for the Council on the History, Philosophy, and Sociology of Soil
Science

Allen D. Hole: Eailbam  College’s Pioneer of Soil Science and His Diieipla. By Francis Hole, U of
Wis., Madison
James Tborp and the Development of Modern Soil Survey in China by John Taodarich, Chris
Johannsen, D. Van Meter, Hey and Assoc., Chicago, IL, Potdue Univ.., and Ball State Univ.
History of Soil Science at Purdue University: The John B. Peterson Years. J.L. Ahhichs, Purdue
Univ.
Tom Bushnell and Herb Ulricb:  Breaking New Gmund in the Survey of Indiana Soils. M.F.
Baumgarduer, D.F. Franameier, H.M. Galloway, Purdue Univ.
Historical Perspective of Cartography and Soil Survey Publications. T.L.Parham,  D. Darling,
NRCS, Ft. Worth, TX. (Rescheduled for 1997)

Video ts
l “History of Soil Survey as Seen Through the Tools of the Trade” by Gary B. Muckel, USDA-

NRCS, Lincoln, NE. Script and slide set converted to video by Juan Sutton of USDA-NRCS Ft.
Worth, TX, narration by Susan Casby-Horton,  Association of Women Soil Scientists, USDA-NRCS,
Lubbock, TX. Completion scheduled for master copy by mid June
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. Loyal Quattdt USDA-NRCS, Lincoln,  NE leads this effort with  a wmmittw  of chuck  Gordon,
USDA-NRCS, MT, Fraok Watts, USDA-NRC& FL, Ronoie  Taylor, USDA-NRCS, NJ, Dennis
Potter, USDA-NRCS, MS Tbii  is a selection of soils representing the states ia the US. Each selected
state soil has a picture of the landscape and soil profile. ‘IIt soil dwcriptioo  aad laboratory  data is
provided. This oentetmial  project now includes 45 states.  Teachers and students ara t&e intcndcd
audience. The state soil seleotioo  process has proceed*  through the state  legislature  for official
desigoatioo  in several states. Pmf~ioaal  soil science societies or the cxmpedvc  soil  survey
participants have made designations in other states. Ao article published io the Joumal of Soil And
Water Czmserntion  on State. Soils of tie United States has rewived  tremendous mmtbers  of requests
for reprittts. The information for State Soils (profiles, landscapes, lab data) will  all be used as
illustrations aad data for the oew revised issue of Soil Taxonomy and also for trairdn8  courses.

. ~&o&al  items iocluding  equipment, pictures, referenws, and other items related to activities of the
soil survey during the last one hundred years have been  collected  by Gary B. Muckel  f?om
wnhiutioos  from all over the United States from NRC&  Universities, and iadividoals. A trophy case
at the soil  survey center  displays some of the items. These  materiak  were gathered  and continue  to be
gathered to use in displays during the centennial year. Further  use is projected  for ties to holistic
teaching.  tying  soil science  with history  and manufacturing. A list of the items cot&ted  has bwo oa
the WEB for two years plus handed out at various waferences  and preseatatioos. l’be wllwtion  has
Cmtis  Marbut’s  glass photographic slides and projector from the 1928 lecture series and ranges  to a
red bntt tirn Dick Amold The wotibutioo  of historical items has involved many soil scientists aad
friends iota  the hiiorical  aspects of soil survey.

I survey
l Doug Helms,  National Historian, USDA-NRCS is coordinating  this effort to document the history  of

soil survey in the United States. l’lx book is intended to be historically awmate  and ti~lly referenced
volume. Ao outline and  most chapter authors have been assigned for completion by the centeti.

. Draft outliae iocludes  the following chapters:
centennial  of the National Cooperative Soil Survey
Admi&t.rative  History - by time periods
Field Methods and Equipment
Development of Supporting Information
Contributions of Developments in Chemistry as Related to the Soil Survey Pmgmm
Cartography and Remote Sensing
Personalities in history of soil surveys-Whitney, Marbut,  Kellogg, Bennett
Developments in Interpretations
Utilization - in development of agriculture, urban and regional planning, others
Evolution in classification systems
Soil surveys in the Forest Service
Soil Surveys in the Bureau  of Land Management
SCS Soil Survey Program
Minorities in Soil Survey
Women in the Soil Survey
Future Plans  for Soil Survey
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. . .Anecdotes wh~~~&urveu
l Henry Mount, USDA-NRC& Lincoln, NE is cokcthg  anecdotes about soil survey experience. He

has collected over 175 to date.

ReDrints
l In 1957 David Gardner for hi Masters in Public Admiion at Harvard produced a history of tbe

soil survey. Thii reference has had very little circulation and as an historic reference it is planned to
be reprinted. Doug Helms has contacted both Harvard aad John Gardner for permissions.

l Criss cross Trails by Macy Lapham was published in the 1920. Thii book recorded the experiences of
a field soil scientist during the early days. Doug Helms has obtained a copy of the book and is
exploring printing options.

et
l Hari 3Zmwe.n is assembling a slide set of soils from around the world as an educational tool.  The

completion of this project will coincide with the centennial.

l SSSA celebrated the fit%& anniversary in 1949 and the 75th in 1974. Plans for the meeting are not
established  at this time. ‘Ihe SST was started by the Soil Survey  Workers in the US so has close
alignment with tbe centennial. ‘Ihe 1999 meeIing will be. in Salt Lake Cii. One of the first four soil
survey areas began in 1899 was the Salt Lake Valley, so an opporhmity exists to include a field tip of
the soil survey arca and possibly reprint the small report. The chair of division S-5 Pedology for that
year will be chair of the cmtmnial  activities. Various speakers and symposium should highlight the.
application of soil survey and maybe covez the significant  benefit soil survey has made.

. .
1999 InternationalSoil  Consem-
l The meeting in May of 1999 at Purdue University can well utilize the soil survey  centennial to

highlight the application of soil survey  to sustainiig  global farms. A tour has been proposed to the
organizers to begin in Lincoln, Nebraska with a symposium on the history  and application of soil
survey. A tour following the meeting is proposed to visit various sites to view native and cultivated
soils and historical sites related to Indian cultures and the opening of the West. The tour will conclude
at Purdue. A display booth at tbe meeting would highlight the soil survey  and tbe application of soils
to land management. Presentations at the meeting would also be offered that point toward the
usefulness of soil survey.

nd Water C-on Socxety
. Probably more  soil scientists in NRCS and other cooperating agencies belong to this society than the

Soil Science Society of Amcrica. No plans have been initiated for highlighting the soil survey
centennial. Ji Culver has agreed to coordinate actions directed to thii meeting and organization..

I Soil Science Society
l This organization’s next meeting is in 1998 at Montpelier, France and should include at presentation

through posters presentations of the history and present condition of the soil survey in the U. S. No
fum plans have yet been established but several scientists 6om the NSSC will attend. Abstracts are
due in April.

, .National Cooneratwe Sod Survev Conference
l This conference is meeting in 1997 and again in 1999. A presentation for the centennial is on tbii

years agenda and plans will be developed for tbe centennial year meeting plus needs over all for the
centennial.
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. A special logo is needed for the soil survey  centennial. A contest is now initiated. Dean Reaktor is
logo chair. Logos should be used for special pins for soil sorvey  workers and use on soil surveys
publications published daring the centennial and for stationary etc. Participation in the logo contest is
being solicited at the meeting of the State Soil Scientists, National  Soil Survey  Conference, and
through Soil Survey Horizons.

l Lawson Spivey initiated action  on this project but has since retired and generally enjoys his retirement.
Karl Laaglois of NHQ has agoxd to follow-up on the project.

Marjorie Faber has agreed to gather information concerning the roles and contribotioas  that women have
made through the history of soil survey. This will involve the Assocition  of Women Soil Scientists.

l A display  at the Library of Congress may be within reach.

l Other displays and activities are anticipated to be conducted by local soil scientists aad others within
their own regioos to expose and market soil survey ioformation.

l A budget initiative for S500,OOO  has been submitted for FY98 with anticipation of the need for another
$200,000 in FY99. The proposal emphasizes using the centennial  to market the soil survey and soil
survey information to a greatly expanded audience.

Soil Survey Centennial Committee

Gary B. Muckel - chair since 1990
Ed Sautter  - retired State Soil Scientist, Corm.
Chris Johannsea - Purdue Univ.
John Tar&rich - Heys and Assoc. Inc., Chicago, IL.
Doug Helms -National Historian, USDA-NRC&  Washington, DC
Henry Mount - Soil Scientist, USDA-NRCS, NSSC
Loyal Quaadt - Soil Scientist, USDA-NRCS, NSSC
Hari Eswaren -Director, International Conservation Division
Richard Arnold - Special Assistant  to the Chief, USDA-NRCS
Gretta Boley - Soil Scientist, USDA-FS, Washington, DC
Mary Collins,  Professor of Soils, Univ. of Florida
Jim Culver, Head National Soil Survey Center, Lincoln, NE
Dean Rector, State Soil Scientist, Richmond, VA
Karl Langlois, Ecological Sciences Division, NRCS, Washington, DC
Marjorie Faber, soil scientist, Connecticut

Representatives needed:
State association liaison
ISCO liaison sod coordinator
SSSA activities chair - S5 chair for the centennial year?
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Soil Survey Activities of Pedologists with the Western
Agricultural Experiment Stations

1997

H. Curtis Monger
Pedology Lab

Dept. of Agronomy and Horticulture
New Mexico State University

Las Cruces,  New Mexico 88003-8003

Research

Pedologists associated the Western Agricultural Experiment
Stations are conducting various types of soil science research in the
western states, Hawaii, and Mexico. In an attempt to discern human-
induced impacts from natural cycles, Global Change research is being
conducted in the High Plains of Colorado (G. Kelly), Chihuahuan Desert (C.
Monger), and Palouse area (A. Busacca and G. Kelly). This research is
primarily concerned with (1) the timing and magnitude of natural erosion
events based on Quatemary paleosols, and (2) the dynamics between warm-
season grasses (C4 plants) and other plants (C3 plants), both of which can
be tracked by their isotopic signatures contained in soil organic matter
and pedogenic carbonates.

Relationships between soils, geomorphology, and ecology, or
Ecopedologic research, is being carried out on the Colorado Plateau (J.
Boettinger), Mojave Desert, California chaparral (R. Graham), western High
Plains (G. Kelly), and Chihuahuan Desert (C. Monger). One of the goals of
this research is to help understand complex natural sysiems  by
quantifying interactions between geologic and biologic processes. It
addition to scientific journal articles, this research contributes to the
development of management tools. Such tools may, for example, identify
geomorphic areas that are most and least ecologically fragile. As a
result, land managers can know which areas must be managed with great
care and which areas can withstand greater land use. This research also
attempts to identify geomorphic settings where natural components of
ecosystems might be stimulated for remediation. It is becoming apparent
that, in many cases, managing natural ecosystem in accordance to
ecological and geomorphical boundaries is more suitable than managing
according to agronomic practices, involving techniques such as spraying,
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plowing in straight rows, .and irrigating.

Several pedologists with the Western Agricultural Experiment
Stations are also conducting Mineralogy research. For example,
zeolites are being studied for their use in animal wastes and slow-release
fertilizers (J. Boettinger). Bedrock weathering is being studied as it
pertains to roadcut  stability, its involvement in supplying deep water
storage, and its transport of viruses through macropore fractures (FL
Graham). Biogenic calcite in desert soils is being studied for its role in
carbon sequestration (C. Monger). In addition, volcanic ash weathering is
being studied by P. McDaniel, and saponite formation is being studied by R.
Southard.

Soil-Atmospheric research is being conducted by R. Southard
that deals with the transport of respiratory particles. He is also studying
the eolian transport of pesticides adsorbed onto soil particles. Soil-
Hydrologic research is an active area of study and is being conducted to
understand perched water tables (P. McDaniel), nitrate movement in
Oxisols (G. Uehara), saline irrigated-induced wetlands (J. Boettinger). and
geomorphic-aquifer relationships in northern Mexico (C. Monger).

Much of the funding for the above pedologic research comes from the USDA-
NRCS. They have provided funding to Utah State Univ., Colorado State Univ.,
Univ. of California-Riverside, and New Mexico State University. Other
granting agencies include USDA-NRI, USDA-Forest Service, EPA, National
Science Foundation, US Geological Survey, and the International Arid Lands
Consortium.

Jeaching

Pedologists in the western universities teach a variety of courses,
including INTRODUCTORY SOILS, PEDOLOGY FIELD COURSE, SOIL JUDGING,
SOIL MINERALOGY, PEDOLOGY, SOIL GENESIS, SOIL MORPHOLOGY, and SOIL
CLASSIFICATION. Several of the pedologists also team teach
ENVIRONMENTAL SOIL SCIENCE courses, which continue to be popular
courses, bolstering undergraduate enrollment in colleges that increasingly
have fewer soil science majors.
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MINUTES

Southern Region Experiment Station
SRIEG-22

Wayne H. Hudnall, Vice Chairman

The Southern Region Experiment Station’s (SRES) Soil Survey Information and
Exchange Group (SRIEG-22) met at the Southern Region Soil Survey Work Planning
Conference at Charleston, SC, April 15-19, 1996. Representatives from six of the 13 Land
Grant institutions and one representative from an 1890 university were present. Jerry
Daigle, NRCS and Everett Emino, Experiment Station Adviser to SRIEG-22 attended the
meeting. Mary Collins, SRIEG-22, Chairperson conducted the meeting.

1.
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2.

3.

4.

- 5.

-

-

Committee Reports

Everett Emino, SRIEG-22 Advisor
A. SRIEG-22 is now IEG-22 (Infomation  and Exchange Group-22).
B. CSREES - Cooperative State Research Education and Extension Service.
C. Director of the Southern Association of Agriculture Experiment Stations. Dr.

Tom Helm, Mississippi State University.

National Advisory Committee - Mary Collins
Two meetings were held since SRIEG-22 met in 1994. Mary sent reports of those
meetings to each SRIEG-22 representative. Issues discussed at the meeting
included: research efforts related to NCSS; budget, both SRES and NRCS; and the
dates the SRIEG meetings were being held. ’

1995 National Work Planning Conference - Mary Collins was IEG-22’s
representative. Very few Experiment Stations were represented (8). However, this
is about normal (two from each region are usually invited). See attached report.

Southern Region Soil’s Bulletin and Map - Larry West
No significant progress. Larry will continue to chair committee and work with
Sharon Waltman for assistance.

Election:
A. Chairperson -Wayne H. Hudnall
B. Vice-chairperson -Tom Ammons
C. Secretary - Larry West, elected
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6.

7.

I.

II.

III.

Soil Taxonomy Committee
A. Bill Smith - January 1, 1994 thru December 31, 1996
B. Tom Hallmark - January I, 1995 thru December 31,1997
C. A. D. Karathanasis - January I, 1996 thru December 31, 1998

Elected in South Carolina
D. Richard Griffin - January 1 ;I997 thru December 31,lSSS
E. Mary Collins - January I, 1998 thru December 31.2000

Tommy Calhoun - NRCS-NCSS- Washington
Tommy discussed some of the activities from headquarters. These included:
A. Education: Possibility of a field camp on soils.
B. Soil Quality: Soil Information
C. Hydric Soils: Hydric Soils Indicators
D. Eroded Soils: Effect on classification and how to handle in Soil Taxonomy.

NEW BUSINESS

Research Needs and Development Committee
Dennis Lytle asked that IEG-22 elect a representative to the NCSS Standing

Committee for Research Needs and Development:
Wayne Hudnall was elected.

By-Law Changes
These were discussed briefly. Since a working committee (Committee 5)

would report during the meeting, there was no further discussion.

Future of IEG-22
A. Several questions were asked. Most of the questions did not receive an

answer. Dr. Emino stated that only members of IEG-22 could answer the
questions. The most important question asked “Do we want IEG-22 to
continue or should we disband?

Other questions included:
1. Why are we here?
2. What is the purpose of this meeting?
3. What planning was accomplished?
4. Were the presentations helpful to you and your program?
5. Should we continue to support and attend this meeting?
6. What would you like to see on the agenda?
7. Shoukl there be a technical session? i.e. Workshop on: Hydric

Soil Indicators, Redoximorphic Processes, Soil Taxonomy
updates or Soil Taxonomy proposed changes.

8. What format should be used for the meeting?
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9. How long should it be?
10. Why were so few experiment stations represented?
11. Are the regional and national Soil Taxonomy Committees

being utilized?

B. Louisiana will host the 1998 Southern Region Soils Conference and the IEG-
22 Meeting.

University Participants

Stan Boul
Mary E. Collins
Richard W. Griffin
Wayne H. Hudnall
David E. Pettry
Bill R. Smith .

Larry  West
Everett Emino, Advisor

NC State University
University of Florida
Prairie View A&M University
LSU Agricultural Center
Mississippi State University
Clemson University
Univ. of Georgia
University of Florida
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1997 ICOMANTH Report: The Study of Human Modified Soils and Landforms
Presented to the National Cooperative Soil Survey Conference,

June 16 - 20, Baton Rouge, LA
John M. Galbraith, Cornell University

I believe this is the dawning of a new era for Soil Taxonomy, when
we make it more useful for mapping and interpreting soil surveys for
human modified and transported soils (which I will now call Anthrosols).
These soils occur in all areas of the globe where human activity
profoundly affects soil properties, but are concentrated in urban areas
where interpretation needs are highly specialized. ICOMANTH is poised to
propose modifications that will address Anthrosols while preserving the
logic within Soil Taxonomy and following the convention in using Soil
Taxonomy for making soil surveys.

Traditionally, soil scientists have observed landscapes to separate
landforms as a basis for identification and classification of polypedons.
Our identification and classification of soils are influenced by all the
evidence that we observe; the physical and chemical properties of the
soil, the relationship and shape of the landforms, the aerial photographs,
and topographic maps of the area. We cannot ignore information once we
observe it or are exposed to it. For example, this shallow soil with an A,
AB, and Bw horizon occurs above hard bedrock. By now, we have each
conceptualized a categorization for this soil based upon our knowledge
and previous experience. However, when we step back and identify the
setting, our category changes because of the realization that it is a soil
formed in transported material. We were told that there is historical
evidence the soil was deposited less than 200 years ago, yet it has the
apparent properties of soils deposited many tens of thousands of years
before that.

-

We are trained to observe and measure soil properties at the pedon
level, yet we must take into account information from the polypedon and
the entire setting (such as soil moisture and temperature regime) to
identify the class of many soils. There are several types of clues we can
use to identify Anthrosols. Some Anthrosols contain evidenlce  in the soil,
such as artifacts and refuse. Other soils have several feet of transported
soil material over thick layers of coal ash. Many Anthrosols have buried
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horizons and layers with different levels of organic carbon, or they contain
fragments of soil or parent materials from offsite. The material above the
buried horizons is on landforms that are not associated with geologically
recent colluvial or fluvial processes.

Another key to identify Anthrosols is their presence on artificial
landforms, which we define as a truncated or filled area of 50 cm or more.
Examples of artificial landforms are pits and quarries, leveled paddy soils,
and landfills. Most of us would agree that Liberty Island is an artificial
landform, but there is little evidence in the soil to confirm this without
historical evidence. The easiest way to identify this very sandy soil as
dredged material is to observe photographs which show that the island it
formed on did not even exist until about 50 years ago.

Currently, ICOMANTH is developing proposed modifications to
incorporate Anthrosols in Soil Taxonomy. We are charged with making
changes that are practical, logical, and can be consistently applied.
Current objectives of ICOMANTH are to develop concepts of types of
Anthrosols, define identification limits between Anthrosols and other
human affected soils, and propose suborders for Soil Taxonomy.

Conceptualizing classes of Anthrosols is a challenge because they
are spread throughout the world in highly visible places, and opinion about
them is as diverse as their location. Anthrosols in urban environments are
highly variable and discontinuous over short distances. While humans
have had some affect on most of the soils of the world, and it is difficult to
define what minimum affect should constitute separation of a new class
from existing classes that identify natural genetic soils.

There appear to be solutions to each of these challenges. In the 7th
edition of the Keys, deeply mixed soils are already recognized as the
Arents suborder. Diagnostic Anthropic or Plaggen epipedons, Anthraquic
conditions, and Agric horizons have already been recognized in Soil
Taxonomy. Several of the definitions and classes which use these
differentiae should be reviewed and revised to provide internal
consistency with logical conventions in Soil Taxonomy. For example, right
now the Plaggepts suborder has no great groups, only one Typic
subgroup. Different thickness requirements are used for Anthropic and
Plaggen epipedons and the extragrade classes that use them.

The definition of buried soils should be standardized to 50 cm, and
the definition of “new material” that forms a mantle should be expanded to
include human-transported, human-mixed, and amfactitious material.
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These materials plus artificial landforms should be defined and limits set
for their identity. Historical evidence and comparative landform study
should be useable to identify Anthrosols and their presence on artificial
landforms should be used when materials and morphology do not. For
example, in Cape Cod, there are commercial cranberry bogs in operation
since the 1800’s. The landform is the same shape as before, but the
Histosols have been buried by up to two feet of sand added on top of by
humans. Historical record is needed to verify human transportation of the
sand.

There are four major types of Anthrosols: soils with 50 cm or more of
human transported parent material, soils with 50 cm or more truncation by
human activity, soils mixed by human activity to a depth of 50 cm or more,
and soils with Anthraquic conditions. For the first three types, the effect of
human modification is to reset the time clock for soil formation or to negate
the effect of previous soil development. The effect of Anthric saturation
and some continuous farming is the acceleration of natural soil forming
processes. In all cases, human activity is the major controlling soil forming
factor.

The proposed classes of Anthrosols would go one step further and
separate the transported materials into two types: spolic material that is
dominantly artifactitious material, and accumic material that is dominantly
earthy material. A new soil order will be proposed to the ICOMANTH
members that keys out before Histosols and has three suborders:
Turbanths (formerly Arents),  Spolanths (transported spolic material), and
Accumanths (transported accumic material). The deeply truncated soils,
soils with Anthraquic conditions, soils with Agric horizons, and soils with
Anthropic and Plaggen epipedons will become extragrades and
intergrades in other orders.

ICOMANTH will work with the Soil Taxonomy staff in Lincoln and
through Circular Letter #2 to get feedback for these proposals. Future
plans include questions of how to classify and identify highly eroded soils,
highly limed soils, and polluted soils. Please take the Liberty to ask
questions and make comments. Anyone who has formal suggestions
should feel invited to comment by writing to Dr. Ray Bryant at Cornell who
is chairman of the committee. His address is 709 Bradfield Hall, Cornell
University, Ithaca, NY 14853. His email is rbbl@cornell.edu, and phone is
607-255-1716.
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SOIL SURVEY UPDATES
AN INTRASTATE APPROACH

BY

Warren G. Henderson, Jar.
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SOIL SURVEY UPDATES
AN INTRASTATE APPROACH

During the mid 80’s, a number of Soil Surveys in Florida reached
what was termed an outdated status. The field work for most of the
old surveys was completed in the mid 1950’s and the publications
were available by the late 50’s and early 60’s.

The old surveys had served their purpose and many users of soil
survey information such as state and local units of government needed
up to date information and interpretations for the development of
state mandated comprehensive land use plans and regional and
metropolitan growth management plans. Other external customers
such as state agencies responsible for water quality and water quantity
monitoring were also interested in updates. In addition, our internal
customers (formerly SCS field offices) needed updated information for
inclusion in the Field Office Technical Guides and other manuals.
Some of the needed information included single phase interpretations
or tables, hydric soils modules, highly erodible (he) and potentially
highly erodible (phe) lists.
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OBJECTIVE

Our major objective for updating these old surveys
was to build upon and improve the existing
information. The soil scientists who mapped and
correlated soils back in the 50’s and 60’s were just
as conscientious and competent as today’s soil
scientists. But with time comes change and we
responded by updating some of the counties where
the demands on the soil resource was greatest.
The Orange County area is an example of a rapid
growth area. Disney World has definitely caused
a chain reaction in this county.

Prior to starting the update process for any of
the counties, we developed a plan of work and
proceeded to get the job completed in the most
efficient manner possible.
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PROCESSES

- Staff Selection
Resource Soil Scientists, GPR specialists,
Soil Correlators and State Soil Scientist

- Map Imagery and Scale
National High Altitude Program (NHAP)
1:20,000 and 1:24,000
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Field Procedures

- A ground penetrating radar (GPR) System was used
to document the type and variability of soils occurring
within each of the map units established in the previous
surveys. An average of about 10 random GPR transects
per map unit were conducted.

- Composition of map units was determinded along
each transect line by correlating the graphic profile
produced by the GPR with ground-truth data
obtained with the soil auger.

- Sufficient transect data was collected in the field to
characterize all map units and permit probability
statements to be made concerning their composition
at high levels of confidence.

- In smaller areas, urban areas or depressional map
units, the composition was determined by soil auger
alone.

- During the progress of field studies, soil boundary
placement was observed to determine their accuracy.

I, urban areas,  soil bCSfs o, urbals ane colexeous
-



- Transferred Lines to Updated Imagery

- Determine Map Unit Compositicn
Map unit composition was not considered in the map
unit descriptions of the older surveys. The
descriptions for the updated surveys incorporated data
from the GPR transects into the detailed map units. In
addition to a statement on confidence limits occurring
in the map units, a table was developed to show the
average composition of selected map units.

- Update Classification and Interpretations by
Recorrelating
Most of the soils from the old surveys were only
characterized to about 13Ocm (52 inches) or less. In the
update process, we updated the series and appropriate
interpretations to meet national standards.

- Joined Surveys
After recorrelating, we were able to join with adjacent
modern surveys.

- Provide Interim Report
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Updated Countv

Hillsborough

Manatee

Orange

Sarasota

Seminole

Escambia

Publish,ed

May 1989

April 1983

August 1989

September 1991

March 1990

Waiting for Correlation

Waiting for Correlation
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LOCATION OF
UPDATED SOIL SURVEYS

FLORIDA
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Number of Random
Ground-Penetrating Radar (GPR)

Transects in Selected Surveys

Hillsborough - 660

-. Manatee - 500
_..

-

-.

Orange

.Sarasota

% - 518

- 4OO+(convent~onal)

-

-

.-

Seminole - 401

-

-
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Classification Update

Old System Soil Taxonomy

Ground-water podzols Spodisols

Low-Humic Gley Alf%ols

Humic Gley Mollisols

Bog Histosols
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SOIL LEGEND

Alpha legends were used in the old surveys. The
updated surveys contained numeric legends.

Correlation Document -

Contained an alpha and numeric legend to
assure that every map unit Tom the old
survey was captured in the update.
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i DEFINITION:
I

1 Confidence limits - Statistical expressions of
the probability that the composition of a map
unit or a property of the soil will vary within
prescribed limits. Confidence limits can be
assigned numerical values based on random

1 samples.
!
!
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Hap SF&O,  and soil name

20. Immokalee  fine sand

21. Lake fine sand. 0 to
5 percent slopes

22. Lochloosa  fine sand

23. Malabar  fine sand

25. Okeelanta  muck

26. 

 fine sand22. 



HILLSBOROUGH COUNTY, FLORIDA

Field
symbol

Publi-
cation
symbol

.Field
symbol

Publi-
cation
symbol

Field
symbol

Publi-
cation
symbol

Aa
Ab
AC
Ad
Ae
Ba
Bb
EC
Bd
Be
Bf
8g
Bh
Bk
Bl
Ca
Da
Db
Ea
Eb
Fa
Fb
Fc
Fd
Fe2
Fe3
Ga'
\Gb
Ia

I b
IC
Id
Ka
Kb
La

I

Lb
Lc

27*
23
60
25*
25*
61
53
54
2*
26
15*
59

i:
6
27*
17
15"
251
25*
15*
26
18*
18*
5
5*
19
19
21
29*

z

z*
23"
7
7*

Ld
Le
Lf
Lg
Lh
Lk
Ll

:a,
MC
Md
Me
Mf
Oa
Ob
oc
Pa
Pb
PC
Pd
Pe
Pf
Pg
Ph
Pk
Pl
Ra
Rb
Rc
Rd
Re
Sa
Sb
SC
Sd
Se
Sf
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to Updating Soil Surveys

William E. Puckett
.. -Soil Scientist

A soil survey that has exact map unit
joins across political boundaries based
on unified MLRA legends.

“Almost Seamless” Soil Survey

A soil survey that has best map unit
joins across political boundaries based
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+ To encourage the development of map
unit legends based on MLRAs.

+ Recompile soil surveys based on new
MLRA legends before digitizing.

+ Encourage  ~the continued support ~of

Blending two processes:
+ MLRA process of updating soil surveys
l Accelerated Soil Survey Digitizing

Program
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Recompile and Digitize Soil Surveys;
+ Exact joins, or
+ “As is” with no attempt to join or change

map unit legends, or
+ Minor cartographic and correlation

changes,~or

+ Acquire stable base.
l Develop unified MLRA map unit

legend with common symbols.
l Criteria
+ Map unit symbol nomenclature
+ Consolidate the new legend
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+ Recorrelate all Soil Survey Areas within
MLRA based on new map unit legend.
l Do not force map units to join
l Compare soil data for each map unit
+ Use coktive knowledge and experience

of soil scientists

+ Recompiled all soil survey areas based
on new unified MLRA map unit legend.

+ Digitize recompiled soil survey.
+ Process new tabular soils database

(based on unified MLRA legend) as part
of new d.igita.&soil  survey. ,~
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~0nce digitiGng.~is~complete,  the work has
just began;

+ Proper distribution of digital and tabular
data to multiple users

l Education on urouer ruse of data

+ Recompile the approxi&ately  2,600 soil
surveys using MLRA map unit legends.

l Achieve best joins based on knowledge
and experience.

+ A larger commitment of resources
~devoted to Technical ~Soil Services to
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This discussion is on the methods of updating soil surveys in the
Central Great Plains MLRA Office. The Central Great Plains MLRA
Office is located in Salina, Kansas. The MLRA area encompasses
portions of Kansas, Colorado, Missouri, Nebraska, Oklahoma and
Wyoming. There is currently one MO/SSS, 2 Soil Data Quality
Specialists, 1 Technical Soil Scientist and 1 editorial assistant.
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In the Central Great Plains MLRA Region, there are four types of
MLRA based soil surveys.

Initial Soil Surveys: There are three initial soil surveys, with Lincoln
County Colorado being an example.

Maintenance Soil Surveys: There are several projects of soil survey
maintenance. In Russell County, one particular map unit was
identified by the landowners within the county in need of updating.
The technical soil scientists evaluated the map unit, identified the needs
for updating and are in the process of gathering documentation. This
map unit will be split into three map units, each with its own
components and properties.
County Updates: There are six update soil surveys with county
boundaries. Gage County, NE is one example. Gage county is within
MLRA 106. The survey will complete Gage County as a political
boundary, but all mapping units will be MLRA units that will carry
into and out of the political boundary.

_

-

-.

Landform Updates: There are two update soil surveys by landform: the
Kansas River Watershed and the Missouri River Watershed. These
surveys were initiated after the 1993 flood. They have been continued
on as part of the MLRA 106 update process.
The important feature of all the soil surveys is the use of the MLRA
concept in mapping. All surveys are using the MLRA approach of map
unit design and correlation.
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All soil surveys are evaluated prior to the update process. Evaluations
are typically instigated through customer inputs.

After evaluation, the method of update is considered and the priority is
determined.

Multi-discipline teams are then created. Each soil survey level has a
team for support and management.
All mapping and documentation is completed by the landform. This
provides for the consistency of map unit design across political
boundaries.

All management of the survey is maintained using NASIS. NASIS
allows for documentation of MLRA legends, map unit and component
properties, correlation decisions and interpretations.

Through the process of evaluations and development of soil survey
partners, publication plans are developed and tailored to customer
needs.
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Initial soil surveys and those surveys with local funding have��<lhighest priority.lFollowdingthis,e��<h 

resource concerns for resource plannding(Ssoi, Water, Air, Plants, 



For maintenance soil surveys, the problem landform and/or mapunit
is identified. Concerned partners are identified and brought into the
team concept.
The multi-discipline team collects the data for the update. This can
entail soil and vegetation transects, field notes, site notes, lab analysis,
hydrology studies, etc.. Soil survey maintenance uses the MLRA
concept. Mapping units are followed throughout the landform, as it
flows across political boundaries. This allows for a complete join. Once
completed, the mapping units are correlated. Amendments to the
original correlation are completed.
The NASIS database and the MLRA legend is used to record all
management decisions of the update process. This information is
copied into the county legend for further use. Additional map units for
the survey use the MYRA  map unit symbols.
The digital database is updated with the polygon edits. In almost every
case, there will be some movement of linework.
The publication is amended by providing supplements to the Field
Office Technical Guide and/or published soil surveys. Those partners
involved in the update process are informed of the amended product.

138



_

-.

-

-.

-

-

-.

-~

-

-~

_~

__

-.

-

._

-

-

The emphasis for a project (county) soil survey is slowly being replaced
with landform  updates. These update surveys are, typically, locally
funded projects. The survey area is evaluated and prioritized for the
update process. The partners are identified and multi-discipline teams
are developed at all levels of the survey.
Using the evaluations, map units and/or landforms are prioritized.
Data collection proceeds until the landform is completed. Use of older
survey notes or information is one tool used to establish a base level
and to determine documentation needs. ARCVIEW is another tool
used that can develop map unit distribution maps to help identify data
collection locations. These maps can assist in developing the survey
workplan. All disciplines are encouraged to collect and update data
pertinent to their field.
The databases (digital, PEDON and NASIS) are then updated as work
proceeds across the landform.
The publication is then prepared for the survey area using the
information contained in these databases.
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Success of the MLRA approach depends on communication. The
development of multi-discipline teams become critical in keeping
everyone informed at the various levels of the survey operations. It is
not uncommon to find a one page cc (carbon copy) list for all
correspondence on a given MLRA update. There are four levels of
“Teams”:
The Project Team consists of conservationists, soil scientists, foresters,
etc. that are directly involved in the data collection for the soil survey.
The Technical Team is composed of those interested parties charged
with the overview and quality assurance of the survey. The team is
comprised of the State Soil Scientist(s), Soil Data Quality Specialist(s),
Extension, Local Funding Source Representatives, etc.
The Management Team is composed of the State Soil Scientist, MLRA
Leader and interested NCSS Partners. This team has a broader scope of
the survey. This level of involvement is a coordination of how the
particular survey impacts or is impacted by the state program.
The Board of Directors is composed of the State Conservationists
within the MLRA Region Boundaries. Their involvement is at the
program level. Their concern is that the survey program is fimctioning
within guidelines and budgets.
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In summary, all updates of soil surveys follow roughly the same
procedure. The attempt is to concentrate on a single landform at a
time. The current map unit boundaries are reviewed and adjusted, if
needed.

Documentation, both soils and vegetation, is gathered by a m.ulti-
discipline team approach. Data collected (transects, field notes, etc.) is
entered into the PEDON program. This data is then compiled and
analyzed.
Lab samples are collected for analysis to document soil properties.
All of the information is then used to update or create Official Series
Descriptions.
It is also used to update the NASIS database used to contain map unit
information. When NASIS becomes accessible to the Field Soil
Scientist, all notes and information will be entered directly. This will
allow the capture of all information the soil scientist has of the survey
area.
Once mapping is correlated, the digital soils layer is then updated.
The publication is either amended or a new publication is printed,
depending on the type of update soil survey.
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NASIS is the database used as a management tool by the MLRA office
staff for all soil survey activities. NASIS allows the correlator to
develop a MLRA legend. The MLRA legend is built by compiling all
mapunits assigned to a particular MLRA into the MLRA legend. After
all maptmits are in the legend, the map unit symbols are renumbered
using the MLRA symbol plus a sequential numbering.
Using the MLRA legend, all correlation decisions are tracked for each
map unit. Notes are captured in the database for each map unit, or for
each legend. NASIS becomes the historical archive of all management
decisions for a soil survey. This information can be viewed by all
NASIS users and is available to be printed for attachment to field
review reports.
Under the “umbrella” of the MLRA legend, county or survey subsets
can be developed as an “overlap area”. Establishing an “overlap area”
allows for organization of map units within a subset. This allows the
MLRA staff to develop legends for the customers use, for example,
county publications by the state office using an alphabetical legend or a
legend for a county tax appraiser using a numeric symbol for their GIS
layer.
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The methods of Soil Survey Publication are rapidly changing.
Alternatives that were not available less than one year ago are now
becoming reality. One factor that is important in future publications is
the use of the database. NASIS is the database for development of the
map unit description report. Future release of NASIS will allow for
development of the manuscript itself. NASIS allows for the field soil
scientist to capture all the ideas and thoughts of the map unit and the
survey area. Once in the database, the notes can then be exported to
the publication process.
Prior to the publication process, it is important to identify the
customers of the survey. A database driven publication allows for the
report to be tailored to the customer needs.
Delivery formats are changing. One constant is that the field office has
been designated as the official delivery point of NRCS publications. As
such, the survey must have the capability to be generated or stored at
the Field Office in either the Field Office Computing System (FOCS) or
within the Field Office Technical Guide. Beyond the field office, there
is also the need for small numbers of the archive copy. This archive
copy could be a book or the new CD-ROM version using “ SOILVIEW”.
In any event, the most important aspect of publication is to get the
report into the hands of the customer in a timely manner.

-

-

-
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Field Indicators of Hydric Soils

NCSS Conference Panel Presentation
Jerry J. Daigle
June 17,1997

A query was made of the states in the NRCS South Central Region to determine what is
working and what is not working with the Field Indicators of HyaYic  Soils in the United
States. A common response throughout the region was that the Indicators, for the most
part, are working well. There  are, however some areas of concern.

The Indicators are currently posted on the Internet. There is no mechanism, however, to
indicate where the most recent changes were made. The user has to read and compare
the entire document with the previous revision to ascertain differences. A procedure
should be established to indicate at a glance where changes were made.

The time has come to abolish the Hydric Soils List. This list was a very good and timely
tool for when it was developed and what it was developed for. That time and use are no
longer valid. The List was of tremendous value in allowing USDA to make a very large
number of off-site wetland determinations in a short period of time. This was done in
order to satisfy a political agenda. Off-site determinations are now virtually a thing of
the past. A hydric soils list is not needed for on-site delineations. The Hydric Soils List
has been misused in many instances. It has also become a crutch for those persons not
comfortable with their knowledge of on-site hydric soil identification. It has existed
beyond its usefulness.

The Field Indicators of Hydric Soils, to be a successful tool, must have authority. A
field delineator can use the Indicators to determine the presence of hydric soils and
confirm an area as a wetland. But what if the call is appealed or challenged in court?
The Indicators are the official tool of the USDA and have been endorsed by the U.S.
Army Corps of Engineers, the U.S. Fish and Wildlife Service and the U.S.
Environmental Protection Agency. But will they stand up in court? What is their legal
basis? What is the possibility of getting the Indicators on the Federal Register? Is there
enough concurrence on their use to push for legal authority? These issues must be
resolved.

The Field Indicators use terminology similar to Soil Taxonomy or the Soil Survey
Manual but these terms are defined  differently. An example is the “Faint, Distinct, and
Prominent” terms used to describe contrast. This has caused much confusion for
delineators and others who try to use the Indicators but are also familiar with the
definitions of other similar terms. This is unacceptable in the eyes of the users of the
Indicators. The definitions  of these terms must be made consistent or the terms
themselves should be changed.
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Though these terms are well defined in the Indicators, they have confused many because
of their similarity. A parallel concern is the absence of a corresponding term to represent
the oxidized portion of the soil matrix. There seems to be support for the term
“Oxidized Matrix.” A “Reduced Matrix / Oxidized Matrix” combination is the
preferable choice of terms for some of the respondents. An interagency committee has
to be the mechanism to address this and many of the other issues surrounding the Hydric
Soil Zndicutors.  The National Technical Committee On Hydric Soils could serve in this
capacity or it may be time to form a parallel committee Or committees the address these
issues.

Briefly, several Indicators were listed by the respondents as specific problem areas. Of
greatest concern was the soils formed in red parent material. There are no Indicators that
do an adequate job of identifying these soils as either hydric or non-hydric. Areas such
as the Red River Valley  in Louisiana, Arkansas and Texas, where wetland issues are of
paramount importance, contain large extents of these problem soils. Yet, the soils in
these areas lack identifiable characteristics that can be used as indicators of their hydric
status. Wetland delineators and the NRCS Wetland Science Institute are in dire need of
assistance with this situation.

The respondents from Texas report the indicator “F8” does not work well in the
depressional areas of west Texas and New Mexico. Arkansas, Louisiana and Texas
report the test indicator “TFl  1” is not yielding consistent results. Indicator “F3” may
still be more reliable and consistent in the Delta. There have been problems reported in
frequently plowed areas. The plowing operation apparently destroys, or masks, existing
indicators. Serious problems are reported with Vertisols and soils with low hydraulic
conductivity. Researchers cannot agree or do not have sufficient data to come to
consensus on the saturation aspects of these soils. There is a desperate need for more
research in this area. Finally, there is confusion and frustration with the existence  of
several pWeh  cornelation  curves to determine when a soil is reduced. There seems to be
an outcry for one curve agreed on by all to be the standard.

As stated by members of the Wetland Science Institute, “all these problems can be
solved with three things... data, data, and data.” But it is difficult to get an adequate
amount of reliable data. Several good research projects have been initiated. The
collection of much good data has begun. Data collection however, especially that of
monitoring type data, takes a substantial amount of time to collect and analyze. Given
adequate time, good results will be achieved and many questions will be answered.
However, the political agenda has not been generous with its allocation of time. Such
has been the case throughout the wetlands initiative. This has created a dilemma that
may have no end. Scientist have little choice except to persevere; to go about the
business of using good science to answer the questions that can be answered within the
time frame  that allows them to do so.

-
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Field Indicators of Hydric Soils and Identification of Hydric
Vertisole in Texas Gulf Coast Prairie HLRA

W. L. Miller
Natural Resources Conservation Service, Victoria, Texas

Vertisols cover about 9 million ha in the continental U.S., with
over half of this area in the state of Texas. Host Vertisols in
Texas that have wet soil conditions are located in playas of the
High Plains region, flood plains of certain major rivers, and
depressional and low lying areas on uplands in the Texas Gulf
Coast Prairie MLRA.

Vertisols in flood plains and in uplands in the Texas Gulf Coast
Prairie HLRA typically have a wide range of surface and
subsurface spatial variability. Surface variability is expressed
as gilgai microrelief in undisturbed areas.

Gilgai microrelief occurs as depressions or "microlows" and
mounds or Dmicrohighs". The microlows are circular or oblong
depressions 3 to 5 m in diameter and make up 25 to 50 percent of
a landscape. Relief varies from 10 to 50 cm between the bottom
of the microlow to either the intermediate microhigh or the top
Of the microhigh. Ricrolovs often pond water for periods ranging
from a few days to several months each year.

Subsurface variability is expressed in both the vertical sequence
of horizons and in lateral physical and chemical characteristics
of the soil within distances of 2 to 5 m from any point. Gray or
red colored chimneys or "diapirs" that are often more alkaline
and/or calcareous  than soil in the microlow extend from depths of
1 to 2 m below the surface of the microlow to either 5 to 10 cm
below the surface or to the surface of the microhigh.

Surface and subsurface variability is also expressed by deep wide
cracks and shear planes that extend from the surface to depths of
at least 2 to 4 m when Vertisols are dry. Water movement is
initially very rapid down the open cracks, often to depths of 1
to 2 m during high precipitation events. When the soil matrix is
moist and the cracks are closed, water movement is slow along the
closed cracks and shear planes. Because of the "bowl' shaped
nature of the cracks and shear planes in the microlows, water
movement and accumulation is always greatest in the microlows.
Water movement is always very slow in the very fine pores of the
soil peds. The shrinking and swelling characteristic of
Vertisols changes the relative distribution of macro and micro
pores. and the changes are dynamic in both time and space.
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Because of the variability in water movement and accumulation in
Vertisols, reducing conditions and redoximorphic features are
also often highly variable within short distances in the soil
matrix. This variability makes identification of "typical"
redoximorphic features and use of the current Field Indicators
for Hydric Soils very difficult in many cases.

Several long term studies of Vertisols in the Texas Gulf Coast
Prairie indicate that there are periods of 50 to 60 percent
saturation and less than 10 percent reducing conditions in the
upper part of the soil based on the test for Fe(II) with the
chemical alpha, alpha dipyridyl. Field studies in Victoria
County show that from dry conditions, periods of wet soil
conditions and ponding of 4 to 8 weeks pass before Fe(II1 is
detected with alpha, alpha dipyridyl in the upper 5 to 10 cm of
the microlows. Laboratory studies of wet soil samples from the
same areas indicate periods of at least 3 to 4 weeks pass before
anaerobic and/or Fe(II) conditions form based on both Eh readings
and alpha, alpha dipyridyl test.

The reasons for the divergence in saturation and development of
reducing conditions is not easily explained. Possible
explanations include unavailability of forms of C as readily
available microbial energy sources for reducing conditions to
develop. The bimodal pore distribution of both macro and micro
pores may play a part. Large cracks and shear planes with
relatively high water conductivity wet and saturate quickly,
while the very fine pores of the soil peds with very slow water
conductivity require long periods to wet and saturate. In some
cases soil reaction may also play a part, with more alkaline soil
systems requiring longer periods of reducing conditions or more
intense reducing conditions before redoximorphic :features form in
the soil.

Vertisols in the Texas Gulf Coast Prairie in well defined
depressions that pond water 4 to 6 months each year usually have
high value, low chroma, and iron accumulations in the upper part
to meet Hydric Soil Field Indicator F3, Depleted hatrix. Field
Indicator F3 is a reliable indicator for Vertisols that are at
least slightly to moderately acid in the upper part in these
landscape positions.

Other Vertisols in similar landscape positions with neutral to
moderately alkaline reaction and/or slightly sodic conditions in
the upper part may have either a dark surface or colors of
10YR 4/l or 10YR 4/2 in the upper 30 cm. These soils usually do
not have any iron accumulations to meet Field Indicator F3, or
other Field Indicators such as F4, Depleted Below Dark Surface,
or F6. Redox Dark Surface. Additional field studies are needed
to adequately document and develop field indicators to identify
Vertisols that are hydric in these landscapes.

-

-
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Vertisols in the Texas Coast Gulf Prairie part of the Bra208 and
Colorado River flood plains also are difficult to classify baaed
on current Field Indicators of Hydric Soils. These Vertisols
formed in red clayey fluvial deposits, are dark colored and have
over 60 percent clay content in the upper part, and reaction is
neutral to moderately alkaline. Vertisols in these landscapes
should have good redoximorphic features based on landscape
position, frequency and duration of flooding and ponding, and
plant communities. However, many of these Vertisols either do
not have any redoximorphic features, or the redoximorphic
features are weakly expressed in the upper part of the dark
colored soil matrix. Additional field studies are also needed to
adequately document and develop field indicators to identify
Vertisols that are hydric in these landscapes.
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The 1997 National Cooperative Soil Survey Conference
June 16 - 20. Baton Rouge, Louisiana

Report by Travis Neely. State Soil ScientistlMLRA  Region 11 Team Leader,
Indianapolis, Indiana

Field Indicators of Hydric Soils and how well they fix the Guide for Identifying
and Delineating Hydric Soils.

We are still in the earliest stages of our testing of these indicators. During our fall
tour that is schedule for September between the state of Illinois and Indiana
Professors Soil Classifiers to further test these Field Indicators.

Problems we have observed thus for with these Field Indicators of Hydric Soils in
MLRA Region 11 are as follows:

Page 14. (Field Idicators  of Hydric Soils in the United States)

FS. Thick Dark Surface. For Use in all LRRs except LRRs W, X, and, Y; for
testing in LRRs  W, X, and Y. A layer at least 15 cm (6 in.) thick wiah  a depleted
matrix that has 60 % or more chroma 2 or less (or a gleyed matrix) starting below
30 cm (12 in.) of the surface. The Iayer(s)  above 30 cm (12 in.) of Surface. The
laverM above the depleted or deyed  matrix have hue N and value 3 or less to
a deMb of 30 cm (12 in.1 and value 3 or less and chroma 1 or less in the
remainder of the epipedon.

Indicator FS requires a hue of N to a depth of 30 cm (12 in.). This will exclude
most of our poorly and very poorly drained aquolls  that have mollic epipedons
more than 12 inches thick-

I am proposing that the hue of 1OYR with value of 3 or less and chroma of 1 or
less be considered for adding to the definition of indicator FS (Thick Dark
Surface).

Here are a few Soil Series that we have some major concerns on. We would like
to know how these Indicators will be rewritten to correct these concerns in this
Region.
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EXAMPLE&

OSD
Ambraw
AShkWQ
Brookston
Bryce
Chalmers
Cyclone
Drummer
Free
Glford
Iroquois
Lyles
Mahalasville
MilfOd

Millgrove

IbliUsdale

Montgomery
Patton
Pella

Pewamo
Ragsdale
Reddick
Rensselaer
Sable
Selma
Sloan
Treaty
Wolcott
Zadog

Date Mollic
OSD & Thickness (in.) w
4186 IL 1oYR 3/2 + 3/l
9187 IL
9/97 IN
9/87 IL
7184 IN
9f79 IN
4i96 IL
4/85 IN

12/86 IL
12/U IN
285 IN
5188 IL
9/95 IL
8#5 OH
6/79 OH
8196 IN

lu86 IL.
9/95 IL
9f87 IL
4l92 MI
6/81 IN
9/84 IL
US5 IN
9EJ5 IL
10192 IL
7/94 IN
7/84 IN
ions IN
9186 IN

14
16
16
13
13
14
19
16
14
16
20
12
22
12
16
15
15
13
28
13
15
13
15
23
16
15
12
15
17

1oYR 2/l + 3/l
1oYR 2/l + 3/l
1oYR 2/l
1oYR 2/l
1oYR 3/l + 2/l
1oYR 2/l + 3/l
1oYR 2/l
1OY R 2/l + 3/l
lOYx?.f2+3/2
1oYR 3/l
1oYR 3/l
1oYR 
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National Cooperative Soil Survey Work Planning Conference
Baton Rouge, LA
June 16-20.1997

Panel on Hydric Soils
Tuesday, June 17,1997

Comparative Field Study of Wetland Boundary Indicators
Mascoma Headwaters, Dorchester, New Hampshire

Presented  by Steve Hundley.  State Soil Scientist

Backmound
In May 1995, the soil science community in New England developed and published tie_&&!
Indicators of Identifvinp  Hvdric  Soils in New Eneland.  This publication was the culmination of
several years of effort involving the Natural Resources Conservation Service, U.S.
Environmental Protection Agency, U.S. Fish and Wildlife Service, the U.S. Army Corps of
Engineers, as well as many other soil scientists in the private and academic sector.

During this same period of time, the Natural Resources Conservation Service and the National
Technical Commit&e  for Hydric Soils were in the process of developing a National set of hydric
soil indicators in conformance to the 4-agency Memorandum of Agreement (MOA) pertaining to
the identification of wetlands.

According to the 4-agency  MOA, the policy of the Natural Resources Conservation Service was
to recognize only the National set of hydric soil indicators when identifying and delineating
wetlands. However, it was the overwhelming consensus of the soil science community in New
England that the Regional set of hydric soil indicators more adequately represent the soil
morphology indicative of wetland conditions in New England. In order for these morphologies
to be recognized by the National Technical Committee on Hydric Soils, consistent and
reproducible field documentation needed to be presented.

Early  in 1995, the soil survey staff in New Hampshire submitted a proposal to the National
Wetland Science Institute, seeking financial support to conduct a field study ad comparison of
both the National and Regional Field Indicators. In the Fall of 1995 acknowledgment and
support for the project Hias received from the National Wetland Science Institute.

Scope of the Proiect
A 40 acre site was selected  in the town of Dorchester, New Hampshire on land owned by the
Lyme Timber Company. A grid to sme as intensive ground co&o1  points was installed over
the entire 40 acres. With the use of a global positioning system, each control point, and the
parcel boundary itself, was digitized into the New Hampshke  NRCS GRASS Geographic
Information System. Soil temperature probes were installed at 6 inch and 20 inch depths.
Watertable  monitoring wells were installed at subsurface, subsoil and substratum depths and a
program was initiated to monitor weather  and site conditions.
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In the Spring of 1996, teams of scientists mapped and recorded the boundary of the three criteria
used to identify and delineate wetlands. A 1:1,200  base map was used to delineate the boundsry
of wetland hydrology, hydrophytic plant communities and the hydric soil boundary using both
National and Regional Field Indicators.

Findines.  1996
The results of this first year  study show variability in the placement of wetland criteria
boundaries due, in part, to ambiguity in the wording of certain field indicators. This ambiguity
requited the individual mapping teams to establish their own field mapping protocol on how to
interpret certain field indicators. In addition, it was very apparent that soil temperature at 20
inches is not an accurate indicator of growing season iu this part of the country which adds to the
variability in criteria boundaries. Additional factors affecting criteria boundary placement were
recognized and documented in the 1996 Report on Findings. As a result of the first year study,
speci?Zic  recommendations are being  made to enhance both the National and Regional Field
Indicators of Hydric  Soils.

Continued Studies
The 1997 field season is being used to collect more field documentation, further test the
recommended changes in field indicators, and recalculate the start of the growing season.
Through a proposal submitted to the Global Change Initiative, instrumentation will be installed
within the study area to collect more precise dats on evidence of hydric conditions. In the
Spring of 1998, the wetland criteria boundary plots will be redrawn based on recommendations
made as a result of this  study and after setting more uniform mapping protocols.
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Entry for minutes at work planning conference for contribution of Steve Sprecher,
US Army Corps of Engineers, on Hydric Soils Panel, Tuesday, June 17:

“The US Army Corps of Engineers is using the regional hydric soil indicators
(‘NTCHS indicators”) as an adjunct to the 1987 Corps of Engineers Wetlands
Delineation Manual. Almost all of the NTCHS indicators can be correlated to the
COE delineation manual, but when contradictions occur, the COE must follow their
own manual.

“The most useful NTCHS indicators are those that address “problem soils.” These
are already standard COE tools in the SE Coastal Plain where the NTCHS indicators
have been used for several years now. The COE has high hopes that equally useful
indicators can be developed for Mollisols and other soils with thick, dark A
horizons.

“The indicators still frighten off most COE employees, because of “soil science
anxiety.” However, the NTCHS indicators will eventually sell themselves if they
prove to be useful. The COE definitely needs useful tools for field work.”
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Soil Resilience/Soil Quality
Cathy A. Seybold and Maurice J. Mausbach, USDA-NRCS

Jeff Herrick, USDA-ARS

Introduction
Soil degradation refers to the decline in the soil’s inherent capacity to produce economic

goods and perform ecologic functions &al, 1993). Causes of degradation include deforestation,
overgrazing, agricultural practices, over exploitation of the vegetative cover, and bioindustrial
and industrial activities. The ability of a soil to recover from degradation, referred to as “soil
resilience,” and ways of measuring it are important for sustainability of the soil resource base
(Szabolcs, 1994a).

The term “resilience” has been used in the ecological literature since the :late sixties and
early seventies, and ecologists have regarded it as a subjective term because it has not been well
defined and will vary depending on the scientist (Blum, 1994). Resilience has been defined in
two different ways in the ecological literature (Holling and Meffe, 1996): the first concentrates
on the stability near an equilibrium steady-state, where speed or rate of return after disturbance to
the equilibrium are used to measure resilience--referred to as “equilibrium resilience”; and the
second is the magnitude of disturbance that can be absorbed or accommodated before the system
changes its structure by changing the variable and processes that control system behavior--
referred to as “‘ecosystem resilience.” However, much of the ecological literature uses the
equilibrium definition of resilience (Holling and Meffe, 1996).

The term “soil resilience” was only recently introduced into soil science, mainly to
address soil ecology and sustainable land use issues (Blum, 1994). It was introduced to create a
common theory that describes the reaction of soil to a range of impacts or disturbances (Table 1).
Because of the complexity of soil systems and the many ways in which soil can react to an
external disturbance, it has not been operationally defined (Blum, 1994). A precise definition of
soil resilience, methods for measuring it, a description of its processes, and its significance and
development are lacking (Szabolcs, 1994a).

The objectives of this presentation are to (1) clarify and review the concept of resilience
as it pertains to soils, (2) review the literature on its assessment and quantification, and (3)
examine its relationship to soil quality.

Definition and concept of soil resilience
Two general definitions of soil resilience emerge from the soils literature; the first is the

ability of soil to resist changes after a disturbance (Rozanov, 1994; Lang, 1994); and second, as
the ability of soil to recover or restore itself after a disturbance or degradation event (Lal, 1993b;
Szabolcs, 1994a; Eswaran, 1994; Sombroek, 1994; Blum and Santelises, 1994; Pimm, 1984;
Henick  and Wonder, 1997). In the first definition, the soil resists change, where “resistance” is
defined as the capacity of a system to continue to function without change through a disturbance
(Pimm, 1984, Herrick et al., 1997). This concept has been referred to as “soil stability” by some
&al, 1993) or just “soil resistance” by others (Herrick and Wonder 1997; Herrick et al. 1997).
This differs from the second definition, where the soil’s ability to recover or bounce back after a
disturbance is evaluated. The second definition is also the preferred or most used version (Lal,
1993; Eswaran, 1994, Herrick et al., 1997). With this in mind, the following definition is
suggested (Herrick et al., 1997): the capacity of a soil to recover ifsfunctional and structural
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integrity after a disrurbance. A disturbance is generally defined as any event which causes a
significant change from the normal pattern or functioning of an ecosystem (Forman  and Godron,
1986). Functional and structural integrity refers to a soils capacity to perform vital soil functions
such as those proposed by Karlen et al. (1997): (1) sustaining biological activity, diversity, and
productivity; (2) regulating and partitioning water and solute flow; (3) filtering, buffering,
degrading, immobilizing, and detoxifying organic and inorganic materials, including industrial
and municipal by-products and atmospheric deposition; (4) storing and cycling nutrients and
other elements within the earth’s biosphere; and (5) providing support of socioeconomic
structures and protection for archeological treasures associated with human habitation. Structural
integrity is linked to soil function, and deals with the physical arrangement of primary soil
particles and their aggregation. The soils capacity to recover has two components; the rate of
recovery, and the degree of recovery (Fig. 1) (Herrick  and Wonder, 1997). The rate of recovery
is the amount of time it takes to recover after a disturbance to its original potential or to some
stabilized lower potential (Fig. 1). Also, the soil can undergo irreversible degradation, where the
disturbance can be to drastic and the soil cannot restore its capacity to function within any
reasonable time frame (human life span). The greater the rate and/or degree of recovery, the
more resilient the soil system would be for a specific disturbance.

The capacity to recover after a disturbance (soil resilience) is dependant on soil type,  climate,
land use, the type and degree of disturbance, and time allowed to recover (Lal, 1994b; Herrick  et
al., 1997). Soil resilience is an inherent characteristic of soil and will vary with soil type Soil
properties that will effect soil resilience will be dependant on the type of disturbance, but in
general they include soil organic matter content, nutrient status, and soil structure (Lal, 1994a).
Table 2 lists soil properties that could be important for soil resilience. Herrick  et al. (1997)
includes soil depth, total plant cover, functional species composition, spatial distribution of
existing plant communities, and soil seed bank as possible indicators for soil resilience against
erosion on rangelands.

There exists a close relationship between climate and soil resilience; the dryer the climate
(aridity) the less resilient the soil system is against various disturbances (Lal, 1994a).  Climatic
factors that need to be considered include precipitation, radiation, temperature, seasonal
fluctuations, and length of growing season.

Land use and management affects soil resilience and is directly correlated with the
sustainability of land use (Szabolcs, 1994b); therefore, soil resiliency can be enhanced through
best management practices. Sustainability deals with performance at certain acceptable levels
over a given time frame (Eswaran,  1994), and is based on the maintenance of certain soil
function for sustainable use. Soil resilience will indicate the degree with which a soil will
recover  from a particular cropping or management system.

Soil resilience, without knowing the type and degree of disturbance, has no absolute meaning
in terms of soil value (Szabolcs, 1994b). In other words, resilient against what? This is
important when comparing resiliency among soils. The disturbance regime can be characterized
in terms of disturbance type, spatial scale, frequency, intensity, and predictability (or regularity)
of each event (Herrick  et al., 1997). The type of disturbance can be natural such as fires,
earthquakes, high winds, or high intensity storms, or caused by human use and management such
as logging, grazing, tillage,  or annual cropping. Each type of disturbance will effect the soil in a
different way; therefore, it is necessary when expressing soil resilience, to indicate against what.
Soil resilience for a specific kind of soil may vary depending on the type of disturbance. For
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example, a soil’s ability to restore itself after a disturbance of fire will be different than after
tillage.

Soil resiliency is dependant on temporal and spatial scales. If the disturbance occurred on a
square meter, the rate and degree of recovery would be greater than if it occurred across a
watershed. The time it takes for a soil to recover could be 1,000 yrs and considered resilient on a
geologic time scale. When dealing with sustainability, a human life span is more relevant, and
for economic planning, 5 to 10 years or less would be considered relevant (I-al, 1993b). Time
allowed to recover after a disturbance also needs to be considered. If a soil is annually cropped,
the soil may recover from this cropping system in a hysteric manner, where it does not quit
recover before the next cropping system is imposed. Each year the same bysterric  effect occurs
until eventually, the capacity to restore itself and soil quality are much degraded (Fig. 2).

Frequency and intensity of the disturbance will impact the recovery of the system. For
example, the ability of a soil to recover from frequent compactive disturbances, such as by cattle,
is lower than if the disturbance was occasional. The timing of the disturbance is important. If
the compaction by cattle occurred when the soil was wet, the ability to recover will be lower than
if it were dryer.

Relationshiu of soil resilience to soil ouality
The concept of soil resilience is different from that of soil quality. Soil quality has been

defined as “the capacity of a specific kind of soil to function, within natural or managed
ecosystem boundaries, to sustain plant and animal productivity, maintain or enhance water and
air quality, and support human health and habitation” (Karlen  et al., 1997). Quality with respect
to soil can be viewed as: (1) as inberent properties of a soil--referred to as inherent quality, and
(2) as the dynamic nature of soils as influenced by climate, and human use and management,
where quality is measured by the change in the capacity of the soil to function relative to some
reference or baseline condition--referred to as dynamic quality 



or burrowing). To identify indicators, long-term process level studies are required. Indicators of
the process are measured in a system; the system is disturbed; and the ability to recover is
measured and correlated to the process indicators.

Ouantification  and assessment of Soil Resilience
Very little is known about soil resilience and how to measure it, both quantitatively or

qualitatively (Rozanov, 1994). Soils are not static, they develop, so they are constantly changing.
The rate of change may be very slow, and some changes may be noticed only on a geologic time
scale. Soil resilience, therefore, depends on a soil’s ability to maintain a favorable balance
between &al, 1994a): (1) restorative and degradative processes, (2) rate of new soil formation
and soil loss, (3) inputs and outputs from the soil system. In addition, the assessment of soil
resilience can be examined in different modalities of time, function, entropy, and spatial scale
(Sombroek,  1994). Herrick  and Wonder (1997) emphasized that the time scale of interest, nature
of the disturbance, level of recovery expected, and the type and amount of inputs to support
recovery need to be known for assessment of soil resilience. Overall, soil resilience is a dynamic
property that is very dependant on the soil’s status at time of assessment.

Soil resilience was quantitatively expressed by Lal(l993, 1994a) as: S, = S, + J(S,-S,+I,,,)dt;
where S, is soil resilience, S, is antecedent soil condition, S, is soil renewal, S, is soil degradation
rate, I, is inputs, and “t” is time. A mass balance is computed by assessing the restorative and
degradative processes, and knowledge of antecedent soil conditions (Fig. 4). Factors they
considered to affect soil resilience were: (1) intrinsic soil properties, (2) external factors such as
climate and socioeconomic conditions, (3) land use, and (4) inputs (Lal, 1994a).

Soil resilience in drylands  was assessed by using the degrees of a specific degradation process
most characteristic for a type or class of land use (Rozanov, 1994); for example, soil salinization
for irrigated croplands.  The theory for assessment was based on the fact that inherent soil
resilience characteristics of soils cannot be measured directly, and that the results of degradation
may constitute a reliable base for evaluation against a particular degradation process. General
soil resilience groups were developed that can be modified based on various soil degradation
processes in different land use systems; an example is given for irrigated cropland  in the drylands
in Table 3.

Rozanov (1994) attempted to quantify soil resilience based on general laws of physics. A
force responsible for bringing soil back into its initial  state would be proportional to the induced
change: aNax = -kx; where “A” is an amount of work required for moving the soil between
states, “k” is the resilience 
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maximum recovery in structural form and rate at which recovery occurred. The maximum
recovery  in a given state is defined as the “resilience potential.”

The National Soil Survey Center has developed near-surface indices of fragility, which
relates to soil resilience. Fragility pertains to the magnitude of loss in function that would result
from deterioration of near-surface conditions. The index assumes that if the initial near-surface
conditions are favorable, than the fragility would be higher, etc. Soils are rank for proposed
deterioration due to (1) truncation, (2) near-surface compaction and/or crust formation, and (3)
‘0’ horizon obliteration. Indicators of each are placed in classes from 1 to 5 with 5 having the
lowest fragility. The index was used to rank soil survey information with respect to fragility.

Conclusions
Soil resilience is the capacity of a soil to recover after a disturbance. Indicators for assessing

soil resilience require long-term process level studies. The development of soil resiliency rates
based on land use for specific disturbances would be useful for sound land use planning and
management, and for sustainability. It is recommended that more information be obtained or
pursued on the development of quantitative measures or indices of soil resilience, and possible
development of soil resiliency classes based on those indicators.
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Table 1. Common soil stresses and related degradative processes (Bezdicek, 1996).
Stress Principle degradative processes

Heavy loao’ due to vehicular traffic.

High intensiy rains and overland flow,
high wind velocity.

Physical degradation such as crusting, compaction,
structural decline, and poor soil tilth.

Accelerated erosion by water and wind.

High evaporative demand and salt cont.
in the profile

Intensive cropping.

Intensive use of agrichemicals  and
monoculture

Drought, aridization or desertification,  salinization
or sodication.

Chemical degradation, nutrient imbalance, soil
organic matter depletion,

Biological degradation, acidification. reduction in
Soil biodiversity.

Table 2. Potential indicators for soil resilience (Bezdicek,  1996).

Soil structure
soil water
retention and transmission properties
CEC
exchangable cations
soil organic matter content
transformations
nutrient supplying capacity
soil pH
rooting depth
soil biodiversity

Table 3. Examples of general and specific soil resilience classes (Rozanov, 1994).

Non-resilient soils are very severely affected after continuous use
slightly resilient soils are severely affected after continuous use
moderately resilient soils are moderately affected after continuous use
highly resilient soils are non-affected or slightly affected after continuous use

Soecific  soil resilience classes

soils resilient to salinization: none, slightly, moderately, highly
soils resilient to sodification:  none, slightly, moderately, highly
soils resilient to acidification: none. sliahtlv. moderatelv. hiehlv
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Figure 1. Concept of soil resilience, both rate of recovery and degree of recovery, and
relationship to soil resilience: Resistance = C/A; Resilience (degree of recovery) = (B-C)/(A-C);
Resilience (rate of recovery) = d[(B-C)/(A-C)ydt  (after Herrick et al., 1997).
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Figure 2. Soil quality is defined as the “capacity tofunction.”  This diagram is showing what can
happen to soil quality and soil resilience  decreasing over tie after repeated disturbances.
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Figure 3. Conceptual modal of the relationship between soil quality, soil resilience, and
soil resistance (after Herrick  et al., 1997).
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and causes problems in classiftcation  in several soil orders including Mollisols, Alfisols, Spodosols,
and Ultisols. Erosion phases are important in the understanding and interpretation of ecosystems and
other interpretations related to land use, maintaining a genetic link for soils, and in telling the story
of the land.

The committee, over time, developed the following list of properties associated with eroded
conditions for all soils as compared to their uneroded  counterparts. The surface horizon refers to the
Ap horizon or the upper 18 cm (7 inches) of the soil after mixing.

1. Decreased surface or surface plus subsurface horizon thickness.
2. Lower organic matter content.
3. Higher values and\or chroma.
4. Mixing of subsurface and/or  subsoil with surface horizon.
5. Lack of transitional horizons below the surface horizon.
6. Decreased solum thickness.
7. Shallower depth to the base of a subsurface diagnostic horizon.
8. Higher clay content in surface horizon.
9. Depth distribution of clay in progle.  (Depth to clay maximum decreases with increasing erosion)
10. Shallower depth to carbonates.
11. Concentration of coarse fragments, if present, in or on surface horizon.
12. Soil chemical subsoil properties similar to uneroded sites.
13. Presence of gullies.
14. Deterioration Of StNCture in surface horizon.
15. Dark organic stains in upper part of the argillic horizon.

Committee 2, formed at the Des Moines conference in 1992, made the following proposed additions
to Soil Taxonomy for eroded Mollisols:

Soils that have an Ap horizon or the upper 18 cm of soil, after mixing that (1) meet all of the
requirements of a mollic epipedon except thickness; and (2) do not have andic soil properties; and
3) have two or more of the following:

1. In crushed and smoothed moist samples, the color changes abruptly at the lower boundary of the
Ap horizon. The underlying horizon is not an E, AE, E/B, OR B/B horizon. The combined
ditference  in value and chroma is 2 or more or there is a difference  in hue between the two  horizons.
2. There is a clay decrease from the Ap horizon to a subjacent cambic  or argillic horizon.
3. Has a lower organic carbon content as compared to a non-eroded horizon.
4. StNcture has deteriorated as compared to a non-eroded horizon.
5. Has ten percent or more discernable masses of soil material that have color and texture similar  to
the subjacent horizon.
6. Has ten percent or more coarse f?agments  than the subjacent horizon.
7. Csu’ activity in the Ap horizon is <50 percent of the Cs’” activity of the surtace  horizon of a non-
eroded reference pedon.
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It is the recommendation of this committee that the following action be taken:

The proposed criteria listed below be tested in at least the following states for a period not to exceed
two years:

Illinois
Iowa
Ransas
Michigan
South Dakota
Ohio
Wisconsin

Proposals to be tested

1. Recognize accelerated erosion as a diagnostic soil characteristic and define it in Soil Taxonomy
under the section entitled “other diagnostic soil characteristics”. A listing of proposed diagnostic
characteristics has been developed.

2. Add exception statements at appropriate places in Soil Taxonomy similar to (or artificial
drainage) used to waive  certain requirements for poorly drained soils. For example, in the thickness
requirements ofthe molhc  epipedon for Mollisols, (unless eroded) could be added and used to waive
the requirements for a specific  category. The same procedure could be followed for other categories.

3. Use the series name to link to eroded units but classify the soil based on existing properties. For
example, an eroded Tama  soil that did not meet the requirement for a mollic epipedon because of
accelerated erosion would be named Tama, eroded to maintain the genetic link to the Tama series.

4. Modify Soil Taxonomy for the various categories that are affected by accelerated erosion. For
example, for Mollisols, the requirements for the mollic epipedon could be changed. One possibility
is to require mollic colors after mixing to a depth of 25 cm and delete other requirements such as
the dependence of thickness of the mollic epipedon on 





-is under the overall  direction of Fee Busby who works closely with Carol iett and
Tom Weber

-the National Consortium Scientist’s job will be to assist in managing the Consortium’s
activities in whatever way possible

-the Consortium will have a Board of Trustees
-and we’ll work closely with our National Conservation Partners

SLIDE 8
-The Board of Trustees will help set the overall direction we will take in carrying out

Consortium activities
-Members will not be Consortium administrators (Division Directors, etc.)
-and their functions will be to recommend goals and assess our performance, and to

review/recommend the needed support structure available to us, principally from
within the various states.

SLIDE 9
-Our National Partners will play a big role in our activities. We’ll coordinate closely with

*colleges and universities
*other Federal agencies
*non-profit organizations, such as The National Cattleman’s Assoc, and
*other organizations, such as the Equipment Manufacturer’s Institute

-Their functions  will be to help us define the role of science and technology in NRCS and
to work with us on needed research and applications.

SLIDE 10
-I’ll  start with the Institutes today since they are a completely new concept within NRCS.

They occupy only a small part of the total Consortium, however, comprising
about 10% of our staff

-The Institutes were established to assure that NRCS will either become, or continue to
be, a NATIONAL LEADER in a special emphasis area and to enhance our
technical expertise in that area

-They will be the primary vehicle for technology development and acquisition in these
special emphasis areas.

SLIDE 11
-And they will provide the initial training (to State Office  and Multi-State Office

personnel) for their products
-They will also provide a direct line of communication to customers. We have had

several meetings with representatives from State and Field Office personnel where
we sought feedback on the needs of the field and we will continue to have such
meetings in the future.

-Recall that a focus on field operations (meaning state offices and field off&s -- and
including MLRA units, community assistanF offices, etc.) was one of the
principal reasons for establisbtnent  of the In$itutes

-In total, we now have about 3 l/2 dozen scientists working in around 20 locations
throughout the U.S.

SLIDE 12
(Self-explanatory) -- Their purpose is....Their  locations are....Their  immediate projects
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Natural Resources Conservation Service

OPERATION OF S&T CONSORTIUM
l Deputy Chief for Science and Technology

- Close Coordination and Cooperation with Deputy Chief Soil Survey&Resource Assessment
and Deputy Chief Management

l National Consortium Scientist
. Board of Trustees
l National Conservation Partners

BOARD OF TRUSTEES
l Help Set the Direction for Consortium
l Not Administmtors  within Consortium
l Functions

- Recommend Goals and Asses  Perfomumce
- Review/Recommend Support Stmctun

NATIONAL PARTNERSHIPS
0 CollegcsKInivmities
l Other Federal Agencies
l Non-profit Orga&ations
0 Other Organizations
l Functions

- Help Define Role of Science and
Technology in NRCS

- Work with Us on Needcd Research

EIGHT INSTITUTES
l Totally new concept for NRCS
l To assure that NRCS will either become, or continue to be, a NATIONAL LEADER

in a special emphasis area and to enhance our technical expertise
. Primary vehicle for technology development and acquisition in these special

emphasis areas

EIGHT INSTITUTES
l Primary trainers for delivery of products to NRCS state offices
. Direct line of communication to end-users and primary customers
. Focus on field operations (state and field offices) of NRCS
. About 3 l/2 dozen scientists in 20 locations

SOIL QUALITY INSTITUTE
l MAURICE MAUSBACH
. To provide leadership in soil quality, build partnerships, and develop, acquire, and

transfer soil quality information and technology
. Locations (Ames, IA; Aubu.n,  AL; Corvallii  OR)
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Natural  Resources Conservation Service

WATERSHED SCIENCE INSTITUTE
0 Develop Technical Release on Agricultural Sustainability; Develop Materials on

Innovative Urban Conservation Practices

GRAZING LANDS TECHNOLOGY INSTITUTE
0 RHETT JOHNSON
l TO acquire, develop, coordinate and transfer of economically and ecologically sound

grazing lands technology
l Locations (Fort Worth, TX; University Park, PA; Corvallis.  OR)

GRAZING LANDS TECHNOLOGY INSTITUTE
0 National Handbook for Grazing Land Ecology and Management; User Manual and

Training Program for Grazing Lands Application Sofhvare; Procedures and
Description of Rangeland Health

TWO NEW INSTITUTES - - FY ‘97
0 INFORMATION TECHNOLOGY INSTITUTE
0 WILDLIFE HABITAT MANAGEMENT INSTITUTE

INFORMATION TECHNOLOGY INSTITUTE
0 EMIL HORVATH
0 To explore, develop, and transfer the science and technology of state-of-the-art

automated processes and tools
0 Locations (To be determined)

WILDLIFE HABITAT MANAGEMENT INSTlTUTE
l PETER HEARD
0 To cooperate with conservation partners in acquiring, developing, and transferring

wildlife habitat restoration and management technology
0 Portland/Prineville,  OR; Ridgeland, MS; Ames, IA; Fort Collins, CO; Laurel, Md.

COOPERATING SCIENTISTS
0 To address new and emerging subject areas
l Air Quality - Davis, CA; West Lafayette. IN; Washington, DC; Ft. Collins, CO
0 Agroforestry  - Lincolb  NE; Fort Worth, TX; Seattle, WA
l Soil Erosion & Sedimentation - West  Lafayette, IN; Manhattan, KS; Boise, ID

NATIONAL CENTERS
l Produce and provide products/services for which NRCS is uniquely capable

- Primarily prcduction  oriented

- Mainly staff at one location

l Eight National Centers - They are:
l National Cartography and Geospatial
0 Soil Survey

178



Natural Resources Conservation Service

-

_~

-

-,

-

28 ;G~I  NATIONAL CENTERS
l Soil Mechanics

l Plant Data

0 Water & Climate

29 a NATIONAL CENTERS
l Information Technology

. Employee Development

l Business Management

30 IZI SOIL SURVEY
0 JIM CULVER

0 To provide national leadership for and assist Regional, State, and MLRA Regional
OffIces  in utilizing policies, procedures, and guidelines for soil surveys, including
the national cooperative soil survey; soil survey  standards; and soil survey research,
lab. analysis, and tech. development

0 Lincoln, NE

31 m PLANT DATA
l SCOTT PETERSON

0 To design, develop, manage, provide access to, market, and maintain a
comprehensive plan& database for use by NRCS and others

l Baton Rouge, LA

32 @ WATER AND CLIMATE
0 JON WERNER AND WIL FONTENOT

*To lead the development and traosfer  of water and climate information and
technology which support natural resources conservation

l Portland, OR and Beltsville,  MD

33 122 INFORMATION TECHNOLOGY
. BERNARD SHAFER

. To provide the information technology infixstructure  and application information
systems to support the delivery of NRCS programs and services

. Fort Collins, CO

34 El NATIONAL DIVISIONS - SCIENCE AND TECHNOLOGY

. Ecological Sciences - Marc Safley (Acting)

. Conservation Engineering - Richard Van Klaveren

. Resource Economics and Social Sciences - Peter Smith (Acting)

. Institutes - Lee Hemdon

35 GI NATIONAL DIVISIONS - SOIL SURVEY AND
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Natural Resources Conservatibn Service

RESOURCE ASSESSMENT

36 !a

37 a

38 GJ

0 Resource Inventory - Jeri Bert  (Acting)
0 Soil Survey - Horace Smith

ROLE OF NATIONAL DIVISIONS
0 Policy Leadership
0 Partnerships and Relations
0 Technical Leadership

ACCESSING CONSORTIUM INFORMATION
0 With ftp programs  - ftpfhv.nrcs.osda.gov
0 User name - anonymous
l Password - Your e-mail address
0 Files - lpublnstcfpresents
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National Cooperative Soil Survey
Biannual Meeting

Baton Rouge, LA
June 19,1997

Report on Activities of the
National Society of Consulting Soil Scientists

b y
Sidney Davis, President

It is a pleasure to represent the NSCSS as a cooperator in the NCSS program As
cooperators from the private sector we are here to lend our support in advancing
soils related programs and to provide input from development and user
perspectives, and to promote business opportunities as professionals.

NSCSS currently has about 120 active members, nation-wide, representing business
that employ other soil scientists, allied professionals, technicians and staff. Shop
sizes range from 1 to over 50 staff and employees. Some of our members are staff of
international firms. Our members reside in most of the lower 48 states, with the
exception of two Canadian members. We have 13 directors, including the executive
Board of Directors: the President, Past President, President-Elect, Secretary and
Treasure, and Regional Directors: Northeast, Southeast, South Central, North
Central, North West and Southwest. There are atso two Chapters: Georgia and
P a c i f i c  N o r t h w e s t . ,

NSCSS Committees include: Bylaws and Resolutions, Ethics and Professional
Conduct, Nominating, Business and Marketing, Education, Membership, High
Intensity Soil Survey and Site Specific Soil Investigations, Newsletter, Technical
Advisory, Computer Tech, Wetlands and Hydric Soils. Each committee is active
and reports to the President semi-annually. You may find us on the internet at
http:/ / www.wolfe.net/ -psmall/nscss.html.

This year we have founded the NSCSS Liability Insurance Program. This program
offers errors and omission insurance and general liability coverage to our
membership at a rate of approximately 2.2 percent of gross receipts, on a claims
made basis. This is a very good program, and has already expanded aur
membership by almost  20 percent.
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The NSCSS Board of Directors will be looking into a health insurance program for
our members and also a retirement fund program. Many people who might
consider private consulting in our field are staying in nonsoils  related positions due
to lack of benefit packages in the private sector. “Fear of the unknown” keeps many
people in noncreative or in unrelated work situations because of a lack of private
sector benefits packages. People who are covered under a benefit program in federal
agencies or other large firms often times resist small business opportunities because
of lack of coverage in the private sector. NSCSS’s  goal is to make a business of soils,
and we think that developing benefit alternatives in the private sector will have
positive effects on our industry to inspire small private ownership of soils
consulting business.
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Over the past year, our Past President, Mr. Mark M&lain,  has been active in review
of and submittal of the High Intensity Soil Survey standards. Much of the
information was advanced due to the hard work and diligence and preparation of
the Site-Specific Soil Mapping Standards for New Hampshire and Vermont,
prepared by the Soil Science Society of Northern New England. As Chair of the
committee, Mark has asked the NCSS Steering Committee to retain the High
Intensity Soil Survey Committee in tact for two more years to obtain feed back on
the standards as presented at the break out segment during the annual meeting.

NSCSS recognizes the importance of the NCSS and the Natural Resources
Conservation Services’s soil survey program. We rely on the mapping and
standards to carry out our work in the private sector. It is vital to both the public
and private sectors to maintain and continue to advance quality products, tied to
standards. We are in an age where nearly everything related to the environment is
regulated to some degree, from the Clean Water Act, Endangered Species Act,
Nonpoint Source Pollution, and the list goes on... . NSCSS believes that the NCSS
program is under funded at the national level, and we offer our services to support
better funding, in the way of lobbying or making contacts at the state and local level,
to get our legislators better informed about the importance of soils information. We
have members in nearly every state that can be contacted on critical issues.

To give you an example of what is happening in the West, I am currently the Chair
of the Soil Information and Landuse Committee for the California Association of
Conservation Districts. I will be meeting with state and federal agencies, in
conjunction with our legislator’s staff to draft language for increased funding for
cost sharing of the soil survey program in California. At the current rate of federal
funding for California, it is estimated that it will take another 50 years to complete
the once-over mapping and updating of existing survey information. Our goal is to
get better state participation and then perhaps achieve greater monetary support
from the federal government. It is important for NSCSS members to become
involved with the Resource Conservation Districts, for they direct the soils
programs at the local level. Once there is interest at the local level, the federal level
will come along. Knowing that the private sector is interested will help drive our
legislators into action for better soil survey funding.

NSCSS brought its highest officers, the President, Past President and President-Elect
to Baton Rouge to the NCSS biannual meeting to show our support for the national
effort and to provide continuity for our leadership into the future. Mr. Don Smith,
our current President-Elect operates his private consulting firm out of Chantilly, VA
and is available to make contacts on Capitol Hill, as appropriate. Please contact
either Don or myself if there is a need from the private sector for support for the
NCSS program.

On behalf of the NSCSS, it is a pleasure to support the NCSS program.

Sidney Davis,
President 182
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North Central Soil Survey Conference
Report to the National Cooperative Soil Survey Conference

June 16-20, 1997

by Kenneth R. Olson

INTBODUCTION
This report summarizes both the 1996 North Central Soil Survey Conference and the

research activities of the North Central Agricultural Experiment Stations which relate to the
National Cooperative Soil Survey program. Details of the 1996 NCSSC have been published in a
proceedings and copies are available from Jerry Schaar (USDA, NRCS in Huron, SD).

1996 North Central Soil Survey Conference was held in Rapid City, South Dakota on
May 19-23, 1996. The committees were as follows:
Committee 1: Soil Data Delivery System Recommendations:
-CD’s should be explored as medium to publish soil survey.
-The Internet should be used to distribute soils information.
-A limited number of hard copies should still be published.
-All soil survey related data should be placed on the Internet including new data elements.
-Standards for electronic data entry, storage and retrieval, and ownership were addressed.
Committee L: Soil Research Needs Recommendations:
-Established a North Central Regional Cooperative Research Committee (NCRCRC) with 11
members from FS (I), BIA(l), AES (3) NRCS-NSSC(l), NRCS-MO (2), NRCS-State offices
(2), and ARS (1).
Committee 3: Eroded Soils and Classification Recommendations:
-Accelerated erosion needs to be recognized as a diagnostic soil characteristic in Soil Taxonomy.
-Various categories of Soil Taxonomy that are affected  by accelerated erosion need to be
modified.
Committee 4: Soil Correlation and Classification Recommendations:
-Current methods of review and comment are adequate; however, a few suggestions for
improving the process and reducing the time required were made.
-Development and formalization of a procedural guide with specific standards for modernizing
soil surveys is need.
NC Agricultural Experiment Station regional committee (NCR-3) activities related to NCSS:
1. Proposed Definition of Hydtic  Soils in North Central Region.
2. New Soil Map being prepared for the North Central Region. Legend reviews, digitization, and
publication are the remaining tasks.
3. Continue to provide members on:

- National Soil Taxonomy Committee.
-Eroded Soil Committee
-National Soil Survey Center Advisory Committee
-National Soil Survey Standards Committee
-National Cooperative Soil Survey Research and
Development Agenda Committee
-Steering Committee for the NCSSC
-Soil Survey Standards for Precision Farming



NC Agricultural Experiment Station Research Activities related to National Cooperative
Soil Survey Program:

Illinois - Ken Olson:
1. Develop methods to study soil erosion and sedimentation using fly ash from coal tired

locomotives and steam engines as profile markers.
2. Evaluation of conservation 
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2. Impact of accelerated erosion on soil properties and productivity.
3. Impact of cultivation on spodic horizon properties.
4. Development of methods and guidelines for local wetland protection and related land
use planning.

Minnesota - Jay Bell:



South Dakota - Doug Malo:
1. Established a site specific farming project, in cooperation with several agencies that

includes surveys with an electromagnetic conductivity meter and GPS instrumentation.
2. Evaluation of the impact of long term irrigation on soil properties in Spink County.
3. Parent material stratigraphy and soil genesis in eolian  materials along the Big Sioux

River in Brookings County.
4. Development of a classification key for SD soiis.
5. Data base development of basic soils information for the major series found in SD

(jointly  fUnded by NRCS and SDAES).
Wisconsin - Kevin MeSweeney:

1. Tree&row affected  soil landscapes NE Wisconsin.
2. Fate and transport of agricultural chemicals in sandy soils.
3. Chronosequence studies on raised marine terraces, Oregon.
4. Genesis and classification of permafrost affected soils.
5. Land evaluation for sustainable land management in the tropics, Costa Rica, Honduras,

and Zimbabwe.
6. Soil landscape analysis in support of precision agriculture.

Current status of North Central State soil surveys compiled fro

State No. Counties Published In Press

IL 102 79

IN 92 90

IA 99 90

KS 105 105

Ml 83 59

MN 87 53

21+2
updates

2+5
updates

9

0

8

18

NE 93 88 5

ND 53 18 12

OH 88 77 3

SD 67 60 12

WI 72 50 4

1 0 I 28

I

3 no mapping
+ 11 updates I
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Global Climate Change Activities in the Soil Survey Division
By: John Kimble, Research Soil Scientist

National Soil Survey Center

Understanding the effects of agriculture and forestry on the global atmosphere
composition of greenhouse gasses and the role that soils play in these processes is
important. Identifying soil’s contributions has been one major component ofthe USDA
Global Change research and development program for the past six years.

The SSD has put 115 million into global change related activities for each of the last
several years, projects haves  been in-house and with NCSS cooperators. There have been
projects in all states. A summary of the major on going projects follow at the end of this
introduction.

The projects describes are examples of the types of research undertaken by the NRCS to
help us understand terrestrial soil carbon and its interactions with the biochemical fluxes
with the atmosphere. The resulting knowledge will enable future generations of general
circulation modelers to more accurately describe, at the regional scale, the contributions
of agriculture and forestry to the mitigation of greenhouse gas emissions, and to project
the capability to adapt to these changes.

A very broad range of projects is being conducted by scientists in Soils Division,
cooperating universities, and the Agriculture Research Service. Such free exchange of
ideas allows others to understand what is going on in various projects and lets c,hanges  be
made in existing projects. The information presented here will allow others to see what is
being done and where we are headed.

Soil Water and Soil Temperature Projects

Project: Soil moisture and temperature models

Objectives: (1) To develop soil moisture and temperature maps using climatic
information for the United States and the rest of the world. These maps will show soil
moisture and temperature regime maps developed using computer models; and (2) To
develop a data base which can be used in global circulation Models (GCM’s).

Contact(s): H. Eswaran, Soil Scientist, USDANRCS, WSR, Washington, DC.

Status: Ongoing.

-
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Project: Soil moisture/temperature  pilot  project.

Objectives: (1)To develop and test an automated system to collect near real time soil
moisture  and temperature measurements and associated climate information; and (2) To
evaluate and test different sensors and methods of data collection.

Contact(s): G. Schaefer and D. Huffman  from the NRCS in Portland, Oregon and R.
Yeck, R. Paetzold,  and H. Mount from the NSSC in Lincoln, Nebraska are the lead
scientists working in conjunction with others 6om the states involved.

Status: This was a project set up to test different methods of data collection. It will
continue for a couple more years. At present 21 sites are in place (New Mexico,
Washington, Mississippi, Wyoming, Texas (2 sites), Florida (2 sites), Colorado,
Wisconsin, Minnesota, Illinois, Kentucky, Georgia, Maryland, North Dakota, Nebraska,
New York, Montana, Ohio, and North Carolina. New sites will not be added until
existing ones are validated and all equipment tested along will development of procedures
to process and supply data to users. New soil moisture sensors are being field  tested.

Project: Northern Wisconsin till stu&

Objective: To conduct a study of soil moisture movement and availability on soils with
dense glacial till that occur in northern Wisconsin. There is a need for more measured
permeability and available water capacity in till soils to realistically interpret the water
movement and availability and its effects on soil and water quality.

Contact: R. Yeck, Lead Scientist at the NSSC in cooperation with other NSSC, scientists,
USFS, and University Scientists in Wisconsin.

Status: All sites in operation, several being converted to automated data collection
systems. Most conversions will be made in 1995.

Project: Cinnamon Bay climate St&v.

Objective: (1) To monitor climate  from a remote site (north aspect) in the tropics. (2) To
test telemetry technology as a means of collecting continuous climate data.; and (3) To
compare the data with climate stations (south aspect) that are on the Lameshur Bay
Watershed, St. John Island, Virgin  Islands.

Contact: R. F. Paetzold, Research Soil Scientist, and H.R. Mount, Soil Scientist, National
Soil Survey Center, NRCS, Federal Building, Room 152,100 Centennial Mall North,
Lincoln, Nebraska 68508-3866.
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Status: Station installed during November 1995 with assistance of NRCS personnel in
Oregon and Puerto Rico and the National Biological Survey on St. John Island. A color
brochure was prepared for Chief Johnson’s visit to Puerto Rico during February 1996.
Data review is ongoing.

Project: Wef soils monitoring.

Objectives: (1) To develop a better understanding of soil processes in wet hmds  and
indicators which can be used to help identify wetlands; (2) To collect data on saturation,
matric  potential, redox  potential, soil temperature plus reasonable companion data at
several depths in one or more locations within a landfonn setting; (3) To determine how
long each year and at what depths the soils are saturated, tension saturated, and/or
reduced, to include specific information on the upper part of the soil that can be used in
determinations of Hydric Soils; (4) To obtain complete site and pedon descriptions and
associated characterization data at each monitoring site; (5) To study and comment on
hydrologic and pedogenic relationships among monitoring sites on the landform  where
monitoring is established on a catena; and (6) Sites sampled for biological/carbon
movement which is being led by Dr. L. Wilding of Texas A&M University.

Contacts: W. Lynn, Research Soil Scientist at the NSSC, and NRCS and University
Staffs in the respective states.

Status: Studies are being conducted in Alaska, Oregon, North Dakota, Minnesota,
Illinois, Texas, Louisiana, New Hampshire, Kansas, and Kentucky. Plans are to continue
project for 5 more years at a minimum. A data base at the National Soil Survey
Laboratory to house monitoring data will provide numerical and graphic  output for
calendar year increments in a common format.

Organic Carbon Projects

Project: Soil carbon in New Englandforests - analysis and modeling.

Objective: To develop a predicative model based on the integration of regional-specific
factors(both  physical and biotic/chemical) by which soil organic carbon content can be
estimated. The model will be developed by relating soil organic carbon content to forest
types and soil series as well as to other site parameters such as aspect, slope, soil depth,
pH, etc. The model will provide resource professional with a technique for rapid field
estimation of soil organic carbon content.

- Contact: Kipen Kolesinskas, SSS, 



Objectives: (I) To determine the biological active pool of soil carbon in selected soils;
(2) To look a the effect of Soil Carbon on Soil Quality; ( 3) To set up a procedure to
measure the biological component of the soil and the different carbon pools.

Contacts: John Kimble, Carol Franks, and Susan Samson, USDA-NRCS-NSSC, Fed.
Bldg. Rm. 152,100 Centennial Mall North, Lincoln,  NE 68508-3866.

Status: Procedures for laboratory work be collected and evaluated, needed equipment be
evaluated, visits to laboratories doing similar work underway. Some field samples
collected and in cold storage. Inputs from other scientists related to biological needs
being evaluated. We hope to he operational for a limited number of measurements in the
summer of 1996.

Project: Soil-C storage within soil-pro$les  of the historical 
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to the U.S. map units to complete the interpretation data now in the files. A draft map has
been completed and is being checked.

Process and Geospatial Data Projects

Project: Field Experiments and ecosystem modeling.

Objective: To develop modeling efforts useful for predicting soil and ecosystem
properties under differing land use and climate scenarios.

Contact: E. Levine, Biospheric Sciences Branch, NASA / Goddard Space Flight  Center,
Greenbelt, Maryland 20771.

Status: This work is testing Neural Nets to estimate missing data which can then be used
in models. R*values  of 70-90 are being obtained. This work is ongoing with
presentations being given at several meetings.

Project: Arctic tundra LTER and high latitudes soils in Alaska and Russia.

Objectives: (1) To map selected areas in the high arctic of Alaska and Russia and to
develop a common mapping procedures and a legend for permafrost affected  soils; (2) To
provide soils data support to National Science Foundation projects related to gas fluxes
from high arctic soils; (3) To obtain soil moisture and temperature data in high arctic
soils; (4) To develop better carbon estimates of soils at high latitudes; and (5) To allow
estimation of many other soil properties from a G117 computer data base.

This work is also related to on going research by Agriculture Canada and an International
Soil Science Society work group on Cryosols, with cooperation with the International
Permafrost Association. A soil map at a scale of 1:10,000,000  is being developed by a
team from the United States, Canada, and Russia. A test area will be completed in June
1996.

Contacts: J.M. Kimble,  NSSC and C.L. Ping, U of Alaska, Lead Scientists working with
a working group of about 20 scientists from Russia, Canada, Germany, Denmark, etc.

Status: Field sampling in 1992,1993,1994,1995 1996 and 1997. Work w&NSF
Arctic Systems project on gas flux will continue in 1995. Position set up in Alaska to
coordinated international mapping efforts and development of common legend, will be
filled in 1995 for a minimum of two years.
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Project: Soils of the central plains experimental range station (CPER).

Objectives: (1) Implement new applications for existing techuology  to soil survey at the
CPER, (2) Provide suitable soil-landscape model for soil survey; (3) Evaluate  soils data
collected to determine appropriate spatial scales for modeling; (4) Test the significance
and viability of reconstructing recent terrestrial enviromnents using isotopic techniques to
provide high resolution paleo-enviromnemal information;  and (5) Provide prototype
ecosystem approach containing a strong soils component for use at other LTBR sites.

Contacts: M. Petersen and A. Price, CO, NRCS; E. Kelly, C. Yanker  and graduate
students, CSU, C. Olson, NSSC.

Stains: Project began in 1990 and should continue for at least 6 more years. Background
literature for the site was compiled and topographic map analysis begun. An agriculture
experiment station bulletin containing the order one soil survey is nearly complete and
should be ready for final review and publication in fall 1994. This document is
significant in that it will serve as the prototype for the types of soil information that can
be made available at many other LTBR sites when soil survey activities are included in
research programs. It provides information  to scientists whose backgrounds are removed
from the science of soils and promotes and enhances an understauding  of soil science.

A combination of research techniques including stable isotope characterization,
geomorphic mapping and Soil  analytical work allowed for the following conclusions in a
portion of the CPER, the upper Owl Creek watershed. Three soil-forming periods were
identified in the Holocene: 10,000 to 8,000; 5,500 to 3,000; and 1,500 to present. Stable
isotope chemistry indicates that climatic conditions were cooler than present in the early
Holocene and warmer than present in the mid-Holocene. It was discovered that climatic-
overprinting needs to be addressed in welded soils. Isotopic results from these compound
soils are more difficult  to interpret and require additional corroboration from other
analytical techniques. The viability of reconstructing recent terrestrial environments
using stable isotopic techniques under well-controlled field  conditions has been shown to
be effective here.

Project: MLRA 77 - southern highplains

Objectives: (1) Compile available historical and proxy data for the Southern High Plains;
(2) Compile a reconnaissance sampling of surficial soils throughout the MLRA 77; (3)
Provide soil-landscape models for areas (particularly those with problems in mapping) of
the southern High Plains; (4) Study past effects and predict future effects of clitic
change on soils and landscape evolution; (5) Determine the stratigraphic relations of the
surficial sediments and inferences to soil properties.
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Status: This project began in 1990 and was scheduled to run 10 years. It has 2 parts: I.
Compilation of baseline data and II. Investigations addressing the relation of soils,
geomorphology and surticial  features in h4LR4 77. Baseline data and a literature review
have been conducted. A listing of all soils sampled in MLRA 77 by subregion was
compiled and released in FY 1990. Version 1.0 and 2.0 of a literature review were
released in FY 92 and FY 93. A series of small-male smlicial  geology, drainage and
bedrock maps have been completed. A text is being written to accompany these maps.
The booklet should be released this fall. New information obtained from investigations
over the course of the MYRA  update will be added to these initial maps and a fInal set of
maps prepared  at the conclusion of the project.

Project: Soilprocess response to climate.

Objective: To develop predictive models of soil process response to climate  change by
quantifying mass flux of elements and mineral transformations as soils develop under
different clitic regimes.

Contacts: 0. Chadwick, JPL-NASA, E. Kelly, CSU, D. Hendrix, U of AK, C. Smith and
R. Gave& NRCS, Hawaii; C. Olson, NSSC.

Status: Project began in 1992 and will continue for at least 4 more years. Analysis of
data from the first traverse on a 150,000 YBP lava flow show that some so& currently in
arid environments  retain mineralogical and pedogenic characteristics of soils from wetter
climates. Long-term rates of desilication increase by nearly an order of magnitude as
time-weighted rainfall increases. Lack of smectite at low rainfall sites and the presence
of carbonate suggest that low rainfall sites received much greater paleorainfall than our
predictive paleorainfall model suggests.

A soil-climate process response model needs to be finalized  on Hawaii. The currently
predicted paleorainfall model needs further refinement. Additional very dry end climatic
transect sampling and very wet end sampling will be completed in the next 2 years.
Some of this activity may occur on other islands. Plans call for examining mass balance
along climatic gradients in at least two more climatic regimes.

Several presentations have been given at professional meetings. Several manuscripts are
in preparation and one has been published.

-
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Project: Soil properties sensitive to climatic change.

Objective(s): (1) To study trends in soil crop productivity and organic matter along
cliitic  gradients in the Great Plains, (2) To use soil properties in predicting production
and the effect of climatic change on soil pmductivity; and (3) To assist in long term
monitoring of climatic changes on agriculture.

Contact(s): H. R. Sinclair, Jr. NSSC and Soil Scientists in 14 States (CO, IA, KS, LA,
MN, MO, MT, NE, NM; ND, OK, SD, TX, and WY).

Status: Project  has collected 4 years of data and will continue for 3 or 4 more years.

Project: Soil &a base updates of classajications  and site locations.

Objectives: (1) To georeference all of the pedons in the SSL data base; (2) To ensure all
of the classifications are updated and correct for all pedons in the data base; and (3) To
enter pedon descriptions for where not stored in the data base.

Contact: Dr. T. Reinsch and R. Engel.  USDA-NRCS-NSSC, Fed. Bldg. Rm. 152,100
Centennial Mall North, Lincoln,  NE 68508-3866.

Status: Work has been going on the data base for the last 4 years about 50% of the
pedons have checked classifications and georeferences. Activities will be focused on the
states with the lowest pementage  of completed files. One or two WAlYs  will be hired to
help in the entering of SCS-Form 8’s , pedon descriptions, and to determine locations of
the pedons.

Several meetings have been organized by the NRCS-SSD working with ARS, FS, EPA,
NASA, and others on topics related to global cliite change. The first was in 1992, then
another in 1993, a major one in 1996 at Ohio State University and three more are planned
for 1997 and 1998.
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EXECUTIVH  SUMMARY AND RECOMMENDATIONS
NITT December  lO-13,1997  Work Session

The National Interagency Technical Team (NlTT)  for a common spatial framework of
ecological units met in Atlanta, Georgia on December  lO-13,1997  to:

-evaluate the process and materials necessary to prepare a draft of common ecological
units of the United States for distribution to State/Regional Coordinators,

-prepare an action plan to final&z the 1:1,000,000  map of common ecological units,
characterization data and interagency database for FY 97, FY 98 and beyond. and to
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draft a process paper for interagency mapping and characterixation  at a scale of
1:1,ooo,ooo.

Participants included Sharon Waltman and Thor Thorensen,  USDA-NRC& Jim Keys.
Don Haskins,  Sheila Logan and Bii Clerk, USDA-FS; Jii Omcrnik. US-EPA; Glen
Bessinger and Steve Gregonis, DOI-BLM;  and Jerry McMahon.  DOI-GS.

The majority of the work session centered around details  of pmparing the reference
spatial data base and attributes for the effort, updatiug the short term aud long term
work plans and drafting an interagency process paper for state/local meetings.  .NITT
members present were given assignments for data preparation and plo .

Ykat
===ary

for drafting 1:1.000,000  ecological units that will be distriited to coor ors for use
at state/local  meetings. In July, the NITT plans to draft ecological units for the United
States using the reference spatial data base and metadam  which include Forest Service
Ecological Units (Sections), EPA Regions (Level III), and NRCS revised Major Land
Resource Areas and twelve other geographic data sets (see attached minutes). The draft
of ecological units to be distributed to state/regional coordiirs will reIbresent  a
coincidence of agency lines and identify areas needing additional agreement and review
at state/regional meetings. Metadata  will also accompany the draft map of ecological
units and will include a statement of signitlcance  for each ecological unit.

The short term (scale of 1:1.000,000)  and long term (scale of 1:25O,CJOO) work plans
were updated to include current resource needs to accomplish the intent of the MOU for
a spatial framework  of ecological units. Plotting and NITT participation at
state/regional meetiugs will cost approximately $25.000 while ecological mapping and
characterization at the 1:25O,ooO scale will cost approximately $100,000 for operations.
A project manager is needed  to coordinate day to day operations, and those costs, as

well as agency labor, are not reflected in the short term (1: I ,OOO.OOO)  and long term
(1:250,000) work plans.

.-

An interagency process paper was drafted for use at state/regional  _meetings in the
1: 1 $00,000 mapping and characterization effort. The paper explams the purImse of
the Interagency spatial framework of ecological umts, addresses source mater&
includiig  use of spatial geographic data sets and other local to regional information,
and proposes a process for reviewing and reaching agreement on ecological units.
Additional edits of the process paper will be required and a review by the National
Interagency Steering Committee (NISC) before sendii to state/regional coordiitors
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for theii review..
A communication  plan is being  developed and will  be proposed  to the NISC at a joint
NITUNISC  work session in the spring. The  plan  addresses access of the interagency
spatial  data  base,  a homepge  for shahg meehg  documentation and other
hlfomlatioll,  agency and  ~qlteragency  c4xmpondence.  cxunmbe  and team pMentation
materials,  peer rewew  and dharibution  of fh4 interagency ppceas,  official precognition
asaworlcbgmupof~pcderpl~n~~~~~oGC),and
publication of mapping and cbaractenzatl

In summary, the foIlowing  actions require followup’by  the NISCz

1) review of the commhcation plan, and interagency process paper interagency
2) fiuqng  for k_ @rcalid long teIm emrts
3) ofIic&~d~onofthc~~  andNlTT ?s anofficial working group of the

4) addit& of agency reps assignment of a project  manager

-
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NITT  WORK SESSION MINUTES
December IO-13,1996 - Atlanta, Georgia-

-To evaluate the process and materials necessary to prepare a draft of common
ecological units of the United States for distribution to State/Regional coordiitors,

;T; fb&&rs paper for interagency mapping and characterixation  at a scale of
:t , ,

-
-To prepare an action plan to finalii the 1:1.000.000  map of common ecological units,
characterization data, and reference database for FY 97, FY 98 and beyond.
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PARncIpANTs
-Jim Keys
-Bill Clerk

::nti&g
Sharon waltmsn
-Glen Bessinger
Steve Gregouis
-Jii Omernik
-Thor Thorensen
-Jerty McMahon
-Trish Foster

-

-

-

USDA-FS Atlanta, GA

DOI-BLM Denver-  CO
US-EPA Con&s. OR
USDA-NRCS Portland, OR
DOI-GS
GA-EPD

E22g-f
.

I. WORK PLAN - Below are tasks for the short term (1:1,000,000  scale) and the long
term (1:250,000  scale) efforts. The NlTI will be working with national geographic
reference data in preparation for the July 1997 work session (short term effort) in
Denver, CO where a “coincident coverage” or premap of 1: 1,000,000 ecological units
will be used  to document differences or a coincidence in agency framework coucepts
(NRCS revised MLRAs,  EPA Level IV Regions, and FS ecological units, Sections).
Rationale for all units will be documented before sending the coincident coverage to
State/Regional coordinators for review and refinement by local to regional experts. A
process for state/regional work sessions is enclosed as Attachment 1. State/Regional
coordiitors consist of NRCS MO leaders who will coordinate the review of their
assigned area includii coordinating  with adjoining  MO reviews of the coincident
coverage. Recommendations from state/regional work sessions will be published as a
1: 1 ,OOO.OCO  map and with attributes, and a first  approximation of the interagency
spatial framework meeting the intent of the national MOU.

The long term effort involves a similar process including 1:250.000 geographic
reference data or information aggregated to that mapping and characterization scale,
and refinement of the shot term product -1:1.000.000  map and associated attributes.
Work sessions are expected to occur within each state or a combination  of states similar
to the short term effort.
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The Work Plan consists of tasks identified for the short and long term e&logical
mapping and characterization efforts as well as the develop?ent of the process paper
for statehgional work sessions. Tasks have been summan in Tables 1 through 5.
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Table 1. Process Paper Task Assignments from December lo-i3. 1997 Meeting, in
Atlanta, GA.
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Table 2. Pre-July 21-25, 1997 Meeting Task Assignments.
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Table 3; Post-July 21-25, 1997 Meeting T&c Assignments.
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Table 4. Spatial Framework of Ecological ~Unit  Development Milestones for Fiscal
Year 1998.



Table 5 Spatial Framework of Ecological Unit Development Milestones for Fiscal
Year 1999.

II. JNFORMATIONIDATA  - l:l.OOO. 000 Short Term Effort - &paring for the
1: 1300,000 ecological mapping and characterization effort involves the gathering of
spatial and other information appropriate for this level of work.
information) will be projected at ?????I

Maps (spatial

A. Basemaps  - The NITT  and State/Regional Coordinators will use the same
basemaps. Each basemap will have the following:

-A 1:1.000,000  scale format (4 o x 6 o tile l”25OK)  or
-Albers projection state groups i: I% &- -
-terrain  map 500 meter? (overlay)
-stream net
-gee-political (state, county)
-1OOK  hypsography overlay
-ticks (computer generated)

B. Geographic reference data - The NITT wili establish an Anonymous FTP site with
BLM in Denver with the following selected national data sets available to participants
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by July 31. 1997. .Potential  users will be directed to this FTP site from.the NITT
Home Page via NRCS-NSSC Home Page (ULR is
??http://www.statlab.iastate.edu/soils/nssc/ecoframe.htm??)  The anonymous PTP site
address is : ??ftp.ecoframe.bhn.gov??

Geographic Reference Data is presented with metadata which describes its development
in national covet-ages Shari an Albers  Equal Area Projection in ARC export  format.
?However.  metadata is presently lacking on most geographic reference data. This will
need to be corrected by choosing among FDGC standards (simplest) as an example
format.?

UGSG-NRCS Hillshade (500 meter resohrtion)
USGS DHM  data (digital elevation model 500 meter resolution)

NRCS STATSGO  - MLRAunits
NRCS MLPA  units as shown on national map (1997)
DLG (Dieital  Line Granh) data/countv and state boundaries. transnortation

_~
1.

3:
4.

2.
7:

;:

Kuchl&‘~PNV  (Poten&l~Natural  Vegetation)
I

Land Cover characteristics  I NDVI - AVHRR/  Anderson level I & II data
LUDA (land use diiance areas) by ,USGS
FS cover map (AVHRR at 1KM)
USHPA Level III/IV regions
USFS regions and subregions at the US sections 1994 and after

10. USFS Ecological Units of the Eastern US - first approximation 1995
USGS Femreman’s  Physiographic Provinces
*USFS region/state subsection maps (West-wide coverage of U.S.)
*NLUAS  (Marschners  1933) maps

* Coverage-s available 10/l/97

Other associated information includes a Bibliographic listing of these sources and
minimum metadata record (using ARC Document).

Other desired sources of lnformation for this effort that could be contributed to the
Anonymous FTP site as made available include:

Quaternary and/or bedrock geology at 1: 1M scale
State geological maps

H%nm&ds  map of land surface forms
Habitat regions of the state
Available Remote Sensing (SPOT, DOQ)
Habitat Regions - Mississippi
Bedrock Geology - 1:2.5M
New land use maps available by state (MLRC?)
GAP Products - Biodiversity
Water Quality Maps
Hydrology Maps

C. Overlays of source maps - Computer generated ticks will be used to register
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overlays of source niaps. Overlays may be plotted on matte or clear mylar fti.
Agencies who will need a set of overlays of source maps include: BLM USFS USGS
NRC.9  EPA(4orScompletesets...x22=264plots).

All overlays of source maps should be labeled and include a legend using numeric
symbols and explanation-
map,legends.

An associated paper document can be provided to support
EPA! FS and NRCS framework maps will be plotted as overlays.

D. l:l,OCK@O0 Premap of Ecological  Units

1. Narrative for 1:1,000.000 draft ec&gicsl map - The narrative will descrii
what m&es one ecological unit significant fnnn anotber and describe the method
used (NRC&  
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MEMORANDUM OF UNDEMANDING

AMONG THE

U.S. DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE

FOREST SERVICE
AGRICULTURAL RESEARCH  SERVICE

AND THE

-

-

-

-

-.

-~

U.S. DEPARTMENT OF THE INTERIOR
BUREAUOFLANDMANAGEMENT

U.S. GEOLOGICAL SURVEY
FISH AND WILDLIFE SERVICE

NATIONAL BIOLOGICAL SERVICE
NATIONAL PARK SERVICE

ANDTHE

U.S. EIWIRONMENTAL PROTECTION AGENCY

RELATIVETO

DEVELOPING A SPATIAL FRAME&WWt-AO~COLOGICAL UNITS OF THE

This Memorandom of Understanclmg (MOU)  is entered into by the lkpar~ment  of
Agriculture, Natural Resources Conservation Savice (NRCS),  Forest Service (FS), and
Agricultual Research Service (ARS); the U.S. Department of the Interior, Bureau of
Land Management (BLM), U.S. Geological Survey (USGS), Fish and Wildlife Service
(FWS). Natiooal  Biological Service (NBS), aod Natiooal  Park Service (NPS); and the
U.S. Envimmneotal  Protection Agency (EPA)).

I. PURPOSE

This MOU documents and defines the responsibilities ofthe  cooperating agencies
to develop a common spatial hmework for decking ecological utits of the
United States. It also provides a vehicle for other Federal a$eacies  with natmal  resomce
management 



NRCSA-3AlS-6-34

interagency coordiition and fi permit individual agencies to structute
their strategies by the regions withm which natural biotic and abiotic
Capacities and potentials are shnikr. These ecological units transcend
local, State, and national boundaries.

2. Considering the broad mspoosibilities and interests of all
agencies, it is desirable and mutually beneficial to cooperate and
integrate interdisciplinary technical  infiition on environmental
factors such as soils, vegetation,geology.  geomorphology, water,
climate and others into a common ecological Rameworlr.  with
associate descriptions and digital data bases. Development of a
common ecological Ranrework  will be consistent with standards
developed by the Federal Geogmphic Data Committee (FGDC)
accordmgto the Office of Management and Budget (OMR)  Cucular
A-16 and Rxecutive  Order 12906 (Coordinating Geographtc Data
Acquisition and Access: TheNatknal Spatial Data k6astructum)
signed April 11,1994.

3. Cooperating agenciq  will use the &amework  for defining
ecological units, with d narrative descriptions and digital data
bases to (a) reduce duplication of effort and promote effective, efficient
and scienti!kally  sound m-t of natutal resources;
(b) geographicahy  organize and share mseamh,  inventory and
monitoring information  (c) facl&te  coordinated a pmaches to
characterimtiotr  and assessment of the Nation’s IaJaadwata;and(d)
enhanceprogrammanagement~technicel~~onamongpartis
representing private, tribal, State and Federal interests.

B. NRCS will benefit f?om a common natknal  f+amework  for def%ing
ecological units in the coordiition and delivery of its ecosystem-based
assistance (EBA) strategy  through e&aced  technical r&stance  for all of its
activities and pmgrams  that affect the envirooment. Fmihermore, NRCS is
charged with pmvidii direction and kadershlp for the National Cooperative
Soil Survey and for the production and delivery of soils and certain other related
natmal resource data to the Nation. Collaboration to develop a common
national framework for detlning ecokgieal units will si@&antly contriiti to
refinement of the State Soif Geographic Database (STATSGO)  for all States
and to the update of the Agriculture Raudbook  296, Land Resource Regions
andMajorLandResomceAreasoftbeUnitedStates.

C. FS has adopted a national Ri&cal Framework of Ecological
Units to facilitate an ecological  approach to natural resource maoagement.
FS expects that involvement in a colhtborative  effort to develop a common
interagency framework  for detining ecokgical  units will m_m;zz
coordiition of multi-agency plans and ecological assessm
collaborative effort will enhauce resoumemanagement
more effective and efficient  applicafion of rexarch

rhimen&k
tssbaNlgofdata

and spatial information with others, aud impro~ quality of technical
assistancetostateandprivateforeshybnemsta
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BLM recognims  that in discharging obligations for the management

i
ublic lands under their jurisdiction, the Agency has a need for

ormation on the nature, distribution and intemlationshipsofsoil;
vegetation, geology, and other biological and physical components af the
environment that may contribute to and inthrencc  the health and
sustainability of these lands.

E USGS has a commitment to the development of sc&rtiScally  credible,
objective information on natural hazards, stream flow, and wdter  quality,
energy, minerals, geology, geography, map information, and digital
cartographic data bases. Within the context of this commitment, the Agency
recognizes the need for a common ecological  mapping 6amew0rk  f0r the
communication  and integration of information on the Nation% msourees. A
common  framework will serve to ensme  the relevance of USGS earth scieuce
-research in addressing tbe most important needs of the Nation

&wervation. ‘IheServicemanagesova90millionacrtsioover500Natio~
FWS has adopted an Ecosystem Approach to Fish and Wildlife

Wildlife  Refuges and fbrtber rovides  for the conservation of fish and wildlife
through  Ec&gi& Services, Rrational  Fish Hatcheries and Fw Resource
Offices nationwide. The Service has adopted a regional organizatioual  structure
that focuses  all Programs  on watershed groupings clustered in@ 53 erxnegions.
A common spaual t&nework  will allow tireintegration  of iI6 and wildlife
resourcedata.  Linkingofthesedatatotboseofotheragcndcswillsssistthe
stewardsbip of these resources at a variety of scales and with mgional  and local
partners and stakeholders. A common spatial tiework suppoas the Service’s
approach rather tbau replace our Hydrologic Unit Map based fotmdatiorr  for
organizing and manag@ our diverse staffresources and program capabilities.

G. NBS works with others to provide  the scientific &astandktg  and
technol,ogies  needed to support the scuud manage_men,t  and ammrmtion of our
Ejzs biological resources. @sr$mt with thrs m&on, NRS F(l)

research  rn support of brologtcal  tes0urce  manag- (2) mventory,
monitor, and report on the status and trends iu tbe Nation’s biutic  msources,
and (3) develop the ability and resoumeato  transfer the inf0nuatior1  gained in
research and monitoring to resource managers and to others amcemed  with the
care, use, and conserva tion of the Nation’s  uatural  resources N’BS real&s that
a common spatial iiamework  for resource  data will enhance its abii to
develop and &are biological ir6ormation  with resource  managem
support informed resource  management decisions.

and tbereby

H. NPS will benefit from the development of a common  natioual
6amework  for defining ecological  units thmugh  its ability to more effectively
and efficiently carry out its nnssion  of conserving, unimpaired, the natural and
cultuml  resources  and values of the National Park System  for the enjoyment,
education, and inspiration  of this and future genemuons. Tbeikametwuk  will

romote a collaborative and participatoty  approaeh that integrates eculogicnl
Enowledge of park resources and the mgional  context withiu which they

-
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operate. The tiamework will also enhance tbe Service’s ability to develop
partnerships with its neighbors to identlfy common interests, develop common
goals, and devise compatible solutions to issues of individual or common
concern Working together in this manner, theNPSanditspartncmwillbeina
much better
apply them g

sition to pool their scientitic,  educational, and technical skills and
ougbout  the ecosystem to meet a variety of challenges to both

public and private interests.

I. EPA is developing an Bcomgion  approach to assist States in
structuring their regulatory programs, parttcularly  regardmg  water quality.
Principal uses have been the development of biological criteria and water
quality standards and establiig non- int source pollution aud lake
management goals. Recently, the usesKve errpanded  to address  ecosystem
management and, on a North American scale, the rcpresentativeness  of
protected areas and of Not&  American Free Trade Agreement (NAFTA)
decisions tbat may have au effect on ecosystem quality.

J. ARS will benefit from a common national framework for dctining
ecological units because this will provide acommon  basis for the coordination
and delivery of natural resources and o&a ecologically sensitive technology to
action agencies and reseat&  partnem Furthermom, this coUabomtive  effort
will help identify rexarch to addtess  enhawed resource mauagunent,  the
selection of ecologically sensitive teclmoIogy  partoaships.  allow enbauccd
application of reseamh rest& fkihtate the sharing of spatial and other sbnilar
data, and contriiute to the overall quality of technology tmnsfa efforts by ARS
and in its collaboration with other Federal and State agencies and partners.

III. RESPONSIBILITIES

A. A common spatial 6amework for defining ecological units of the
united states based on naturally occuning  and 
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C. As part of the initial and ongoing effort, maps of ecological units will
be developed and published at common scales, along with text in an
appropriate format. Pro’ected scales are I :3,500,000  for a national map,
1 :I $00,000 for regto*r&J or State level maps, and 1:250&@0 for more detailed
maps. All cooperating agencies and key participants wtll  be liied as authors
on all published maps and descriptive materials Any maps and interim
products will be ckady  marked with caveats as drafts  or approximations, and
the extent to which use and interpretations can be made for the given scale.
Digital data sets in fomtats  meetmg available FGDC staudanh wiltbe
published.

D. Participating agencies will make  f& maps and associated
descriptions and digital data bases available to the public, nougovemmental
orgamzations,  and other government agencies.

IV. ORGANIZATTON  AND FUNGIIONS

A. Signatory agencies will collaborate in the development of a common
spatial framework for defining ecological  units at all levek,  as appropriate, to

licy,  develop tech&al guidelines,  and assure corekkncy  and

B. The following organizational strucm with each team consisting of
representatives from each signatory agency of this MOU, will grride the
interagency effort:

1. A National Interagency Steering Committee, with primary
functions to include: (a) development of strategie interagency policy
and guide-,  (b) pmviding national coordination and #lance to
the National Interagency Technical Team; (e) seeking 
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C. Other Federal and State agencies and conservation organizstion~ will
be encouraged 10 become partners or participate at the national, State Or
regional levels, as appropriate.

V. FUNDING

This MOU defines in general terms the basis on which signatory agencies will
cooperate, and as such, does not constitute  a financial obligation to serve as a basis for
expenditures. Expenditure of lbnds, human msources,  eqmpment,  suppbes,  facthues,
training, public information, and expertise will be provided for by each signatory agency
to the extent that their participation is required and resources are available.

VI. PERIOD AND TERMS OF MOU

A. This MOU shall become effective on the date of the last signature.
The MOU will remain in effect for a period of five years,  at which time it will
be reZII%ed,  if appropriate, Agencies not specilkaily  named above may
become participants by agreeing to the terms of this MOU.  as stated, and by
providing a separate and dated signatmy page for incotporation  (see
addendum). The effective date of their participation shall be the date of
their signature.

B: This MOU may be amended, extended, or modified through an
exchange of correspondence and upon fidi agreement with all signatory
agencies.

VII.

VIII.

PROVISION

All activities under this MOU will be in compliance with the Dtug Free
Workplace Act of 1988 (Public Law 
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F. FWS -The Fish aad Wildlife Coordination Ad of March 10, 1934.48
Stat. 401.16 U.S.C. Sections 661 et. seq. (P-L. 79-732). Fish and Wildlife

Act of 1956 (16 U.S.C. 742a-d. 742e-j-2.  Federal Land Management Act of
I976 (FLPMA), 43 U.S.C. Section I701 et. seq.

G. NBS - Fish and Wildlife Coordiiatioo Act of March IO,  1934,48  Stat.
401.16 U.S.C. Sections 661 et. seq. (P.L. 79-732). Fish and Wildlife Act of
1956 (16 U.S.C. 742ad, 742e-j2. Federal Land Management Act of X976
(FLPMA). 43 U.S.C. Section 1701 et. seq.; P.L. 94-579 (October 21.1976)
Section 307(a) Studies, Cooperative Agreements and Contributions (43 U.S.C.
Section 1737 Implementatibn  Provisions).

H. NPS - The National Park System Grgtic  Act of August 25.1916.39
Stat. 535. as amended.

1. EPA - Cleao  Water Act of June 34 1948 (62 Stat I 155. as amended,
including Federal Water Pollution control Act Amendments of October 18,
1972 (86 Stat. 896), and the Water Quality Act of February  4.1987 (101 Stat.
76); 33 U.S.C. 1251-1387.

J. ABS - Departmeat  of Agricultw 
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\-
Chief
USDA Natural Resources Conservation Service

USDA Forest Service

MlCHAELP.  DOMBECK
Acting Director
USDI Bureau of Land Management

USDI Geological Survey

Assistant Admin&trator
Office of Research and Development
U.S. Environmental Protection Agency- _

USDI National Park Service
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bm Director
USDI Fish and Wildlife Service

RONALD PULLIAM
Director
USDI National Biological Service

DATE

USDA Agriculhml Research Service
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Total Pedosphere Description and Survey
Deep Investigations Team

Background:

At work planning conferences in the last few years, committees have established a need
for description and survey of materials below 2 meters. A NSSC team called Deep
Investigations was recently established to begin discussions on this issue. The team has
developed an outline of ideas and information that would be a part of the preparation of
protocol for description and survey below 2 meters.

Action:

This outline is presented here for discussion and review. The team is also soliciting
additional members from NRCS and NCSS who are. seriously interested in pursuing the
development of guidelines for description of materials below 2 meters.

Please send comments and indicate your interest in becoming a member of the team to
the team leader, Carolyn Olson, 402-437-5377, fax 402-437-5336 or
colson@nssc.nrcs.usda.gov.

Deep Investigations Team:

Carolyn Olson, Team Leader
James Doolittle
Dennis Nettleton
Philip Schoeneberger
Douglas Wysocki

--

-

-

-

--
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Total Pedosphere Description and Survey

Current inventories describe soils to a depth of approximately 2 m and are patterned after
instructions that are now essentially obsolete. Soil quality and water quality assessments,
waste containment and disposal and agricultural and environmental practices are all
concerns that impact soils and sediments to much greater depth. Surficial  geology maps
provide a measure of the information needed but the detail and areal distribution of these
is limited. In addition, they are produced under different map Unit design constraints and
terminology and therefore are not well linked to soil survey information. In order to plan
for long term management of areas at scales from the farm field level to the regional or
national scale. a protocol, a consistent set of instructions, needs to be developed to
provide the linkage between standard soil survey data and underlying materials. With
the outline below, we are beginning the process of providing this linkage.

To allow this to be a manageable effort, our initial emphasis is on field morphologic
criteria. that is, criteria that can be described in the field. However, it should be
recognized that field  descriptions are only a part of the entire endeavor. This effort has
been advocated by NCSS cooperators for some time and their participation in the form of
otXcia1  representatives will be a part of.the  next phase in team activities.

Protocols. descriptions and ideas for sediments below 2 m depths

I. Descriptors

A. Morphologic descriptors used in soil survey
Sources: Soil Survey Manual, Field Guide to Soil Descriptions, Soil

Survey Handbook
B. Differential weathering

1. Weathering zones
Ruhe, 1969; Hallberg  et al., 1978

2. Saprolite descriptors
Stolt  et al.. 1992

3. Bedrock type vs. exposure time
C. Nomenclature for paleosols

Wysocki, in preparation
Buol, 1994

D. Bedding structures
Dutro et al., 1989; Quade et al., 1996, Maley,  1994

E. Hydrologic properties
1.

2.
3.
4.

&ddx features
Vepraskas, 1992; Vepraskas et al., 1991

Hydraulic conductivity
Porosity, permeability
Seasonal water table measurement
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F. Lithofacies description
Eyles et al., 1983
Maley, 1994

G. Rock fragment distribution
Boellstorff, J.D., 1978

H. Joints and Fracture patterns
Strike and dip
Patterns

Maley, 1994
Engelder, T. 1993

I. Carbonate system
Gile,  1961; Gile et al., 1965; Machette,  1985

J. Other criteria
1. Interrelationships of materials, depth to bedrock, slope etc.
2. Chemical/Mineralogical criteria

a. Sulfides
1. Acid systems
2. Gypsum systems

b. Tephra
c. Fe-Mn-Al systems

II Sampling equipment
A. Invasive equipment

Drilling.
Excavation equipment (backhoe, trenching, etc)

B. Non-invasive
Geophysical equipment
Remote sensing

III. Field protocol
A. Locate and document all exposures and pre-existing information

1. Field - Excavations, pipelines, quarries, road cuts, stream cuts, borrow
pits, building sites,

2. Library - Drill logs, historical data, agency and university open files
B. Map geomorphic surfaces
C. Map surficial deposits
D. Correlate surfaces, deposits, exposures
E. Use and evaluate remote sensing techniques
F. Devise sampling plan
G. Excavate and drill boreholes
H. Describe and sample
1. Develop modeling approaches
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IV. Scales of Management
A.

B.
C.

D.

Regionaisoil-vadose zone interpretations and long-term management
Impact of data  on basin-wide or physiographic region (e.g. Des Moines

Lobe, Mississippi Valley, karst systems, Ogallala aquifer regional
assessment)

Site-specific information and extrapolation
Hazards

Mass movement
Saturation

Limitations on data and data collection

V. Spatial distribution relationships and modeling

VI. Integration into NCSS and Soil Survey Division Plan - (We have the tools and know
how to do it but the need must exist at administrative levels.)
A. Recommend for ah MLRA updates
B. Need philosophical and fundamental change in approach and uses for soil

taxonomy
C. Pressure from environmental and water quality needs
D. Correlation support

1. Formation identification
Existing series to underlying units

2. Genetic interpretation
3. Spatial Distribution
4. Relation to paleosol  classification

E. Revamping of technical manuals
F. Laboratory support

1. Unconsolidated material
2. Consolidated material

This outline is only a beginning. Suggestions for additions and rearrangement of topics
are welcome. The sections will evolve as input is received. The outline  will be gradually
replaced by detailed discussions. The inclusion of NCSS cooperators as members is
strongly encouraged.
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National Cooperative Soil Survey  Standards Committee
Report to the national Soil Survey  Conference
Baton Rouge, Louisiana, June 16-20,1997

Review of Committee Charges:

1. Define what standards are or what NCSS means by NCSS standards.

2. Receive recommendations from other committees and be the clearinghouse for
issues dealing with standards.

3. Establish subcommitmes  to deal with issues identified.

4. Consider establishing subcommittees to deal with the following areas which are
issues of immediate importance:

a. NCSS Data Management Standards (spatial and attribute data).

5.

b. Soil landscape terminology.

Develop a methodology for distributing standards and make recommendations to
the Steering Committee on disposition of issues raised, and

6. The Standing Committee with report its activities at each National Conference.

Summary of on going activities.

This committee has been in place for at least six years with C. Steven Holzhey as its chair
until this spring when I was asked to chair the committee after Steve’s retirement. My
first  activity was to contact the existing committee members which was done by a letter
on March 11,1997. Committee members were Mickey Ransom, Tom Ammons, Ed
Ciolkosz, Gary Muckel,  Janis Boettinger, Scott Davis and Gretta Boley. Replies were not
received form Gretta Boley or Tom Ammons, and Ed Ciolkosz asked to be removed from
the committee and suggested his Del Fanning  replace him, I contacted Del and have not
had a tirm answer yet. A general consensus of he committee was it had not been active
since the last Work Planning Conference in 1995. There was a general question as to the
direction the committee needed to go. This will be addressed in detail later in the report.

In 1995 in its report the committee recommended dropping charge 3 as it was completed.
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It suggested that the NCSS consider as provisional those procedures and these descriptive
classes that have not undergone extensive field testing and formal NCSS verification of
merit. Also in 1995 the committee again defined what standards are as they had done in
1993. These ideas have not changed and are as follows:

National Cooperative Soil Survey Star&rds relate to:
-quality  ofproducts, and
-Quality of communications.

Quality ofproducts can be broadly broken into:
(I) quality of information gathering processes, and
(2) quality of derivations and interpretations.

The commiitee easily agreed that (1) above is within the scope of the charge,
including such things as descriptions, documentation, and map complain.
However, (2) above merges with activities outside NCSS, and the committee will
look at several individual examples before recommending how to make the
distinction among star&rds3  procedures, and guidelines relative to derivations
and interpretations. (This has not been done or if so no documentation has been
found it the tiles).

Quality of communications relates to consistent and ejhective  uses of terminology,
concepts, codes, including data dictionaries, Federal Data Transfer Standards,
and descriptive terminology.

Gary Muckel provided Draft Standards which were included it the 1995 National Work
Planning Report. A copy is attached here and it will be furthered review and updated by
Gary Muckel. Many of the items are included in the recently published National Soils
Handbook which serves as a base for many of the standards.

A question has come up regarding how standards should be published. Much of what is
done can now be place on the WWW where-as it was always done in hard copy in the
past.



-

Pedon-descriptons were discussed as how they related to or fit into the NCSS standards n
1995 and the issue is still hot. Janice Boettinger again raised the issue regarding the
PEDON PROGRAM with the comment Z wonder iffhe efforts to streamline this process
are only serving to create more work while limiting accuracy of &ta digitized, this is in
regards to transfer of field data to digitized data. This topic will need  to be addressed by
the committee. The overlying questions is it within the committee’s responsibility to
have input on such things as the collection of soils data and input of information into the
pedon program. The committee would like a clarification of tbis by the steering
committee

Charge 3 relates to establishment of subcommittees. Here we suggest that a
subcommittee be established to look at order one mapping. Several groups bave worked
on this in the past. We suggest that Henry  Mount be appointed as a chair of an order one
mapping committee and that he contact others interested in this and establish a working
committee to and that they prepare a report by January 1,199s. This may be a very hard
task as Gary Muckel  points out mapping standards are hard to write but they are needed
as the issue of Order 1 is becoming larger. There will be a greater demand for this as we
move in to site specific fuming and without standards problems will develop very
quickly.

Charge 4. Completed in 1995.

Charge 5. This needs to be done. It is suggested that the NCSS standards be published
on the WWW. At what site, when, and by whom need to be addressed and this is an item
the revitalized committee will start working on as soon as possible.

Charge 6 is a report. This is it, very short as the committee has not been that active in the
last two years. The members have said agreed to serve and we will now go forward.

Need some recomendations

-

r-
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I PANEL DISCUSSION ON MLRA ORGANIZATION IN SOIL $URVEY I

Panel Moderator Dave Smith, Soil Scientist, NRCS West Regional office,
Sacramento, CA

h!RCS reorganized soil survey  program activities in 1995 as follows:

Seventeen MLRA Soil Stmvy Region O&es &40 ‘s) provide quality assmance  for all
soil survey production  activities incluakgfieldriata collection  development of soil akta
bases, soil wrrelatioq ma7msa@ts,  andqoatialhta  T&y leadalljieldreviews,

,maintai~  OSLI  ‘s and SC file, and sign correkation hcumentk. MO ‘s conduct  fhctions
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State O#ce soils s@fprovi& support in the use of soil survey i$ormation throu&
f&g on a EG!T  program. 13rey a&o i&m@ responsibililities  andset prtotities  for soil
stmqswithin  the state, i&n@ technicalspec@ati~tts  andinterpretations  need&
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I PANEL DISCUSSION ON MLRA ORGANIZATION IN SOIL SURVEY I

Comments by Kalven Trite, State Conservationist, NRCS, Little Rock, AR

Mr. Trite was osked to G%CUSS  the mtionale behind the NRCS-wide reorgonimtton  ond
the MLRA soil survey region ofices (MO) concept.

USDA Reorganization brought a new name and a different organization structure to the former
Soil Conservation Service. These changes did not occur without a great deal of frustration and
pain on the part of our employees, and in some cases, frustration and pain on the part of our
partners and customers.

Driving forces for NRC23 Reorganization included:

- New program responsibiiities (WRP, Water Bank, FlP, etc.);
- Declining staff at the customer service level (Field Office)
- Mandated personnel reductions;
- Budget reductions;
- Increasing demand for environmental technical assistance;
- The need to better serve previously under-served customers, Native Americans, Limited

Resource Farmers, and others; and
- The need to provide the te&nolOgy,  training and skills needed to address the increasingly

complex natural resource problems of the Nation.

NRCS Reorganization Objectives:

- Downsize and flatten the organization;
- Provide more staff, expertise, and decision making closer to the field level;
- Reduce paper work and red tape; and
- Put more emphasis on customer service at the field level.

Key Points on NRCS Reorganization:

- Reduced staff levels at National Headquarters and state offices;
- Elimination of the four National Technical Centers and transfer of functions to the states;
- Increased proportion of staff at the field off& level;
- Established six regional offices;
- Established eight institutes (Soil Quality, wetlands Science, Watershed Science, Social

Science, Grazing Land Technology, Information Technology,.Natural  Resources
Inventory and Analysis, Wildlife Habitat Management); and

- Maintained the National Soil Survey Center, and the National Cartographic and Geospatial
Center, but at reduced levels of staffing.



- l Prior to NRCS Reorganization the Soil Survey Division had instituted the MLRA
approach to conducting project soil surveys.

l NRCS Reorgunization provided a narrow window of opportunity to reorgunize the
Soil Survey Program based on the MLRA Soil Survey Region OfIke concept.

l Major points on the MLRA  Soil Survey Region Offices  concept:

- Provide soil survey correlation and quality assurance from 17 MLRA Soil Survey Region
Offices set up on resource area-based bout&ties  instead of 52 offices on state boundaries.

- MLRA Offices  provide quality assurance for all soil survey production activities includii
field data collection, development of soil data bases, soil correlation,
manuscripts/publications,. and spatial data.

- MLRA Offices lead all field reviews, mahuain the Off&l Series Descriptions (OSD’s)
and Soil Classification Files (SC), and sign correlation documents. L

-‘MLRA Offices responsible for many functions formerly the responsibility of the National
Technical Centers (NTC’s)  and the National Soil Survey Center.

- State Oftices responsible for working with National Cooperative Soil Survey (NCSS)
partners to set priorities for soil surveys within the state  and for identifying technical
specifiions and interpretations needed within the state.

- State off&s responsible for maintaining relations with institutions and agencies within a
state, and coordination with NCSS partners and MLRA Oftices

- State Offtces provide support to customers in the use of soil survey information by
focusing on the Technical Soil Services Program.

l Rationale behind Soil Survey Program Reorganization

- The concept of updating, and mahrtaining soil surveys based  on MLRA’s  instead of
county and parish boundaries was already in the process of beii implemented.

- Moving quality assurance and correlation functions for soil surveys, formerly at the
National Soil Survey Center and National Technical Centers to MLRA Offices which are
closer to the field, would improve effkiencies  and overall quality of soil survey data and
products.

- There is iucreasing riced  for soil scientist to provide support to implement programs for
which NRCS hasresponsibility.  There is also an increasing need for soil scientist to
provide support in the use of soil survey information to customers outside NRCS.

- Establishing MLRA Offices to provide soil survey quality assurance functions enables
state office soil staffs to focus more on the Technical Soil Services Program in order to
provide more support to customers that use soil survey information. 229
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l How well hi the reorganized soU survey  working?

- The National Soils Program Evaluation that is currently under way will help answer this
question.

- During Fiscal year 1997 data will be gathered from the following MLRA Offices for this,
evaluation: Phoenix, AZ; Boxeman, MT;~Morgantown,  W, and Little Rock, .AR.

- Primary objectives of this program evaluation are to assess:

the overall efficiency, effectiveness and equity of the soil survey program in meeting
NRCS’s mission; _

the degree to which accomplishment and product preparation & delivery are
commensurate with allocated funds; and

the overall qualityof products and services being delivered. -

- Field visit interviews will be conducted at these MLRA Offices as weJl as at selected state
offices,  project offices, field oftices, and NCSS cooperator offices.

- Findings from this evaluation will be used to determine adjustments that may need to be
made in the soil survey program.

l Closing Thoughts

- The reason that we have a national soils inventory that is envied by other countries in the
world is the long successful history of the NCSS.

- The future  of the NCSS is dependent on maintaining and improving these partnerships
and these efforts must take place at the state level.

- Most agree that updating and mah@ining soil surveys based on the MLRA concept and
providing quality assurance and correlation functions through MLRA Offices is a good
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I PANEL DISCUSSION ON MLRA ORGANIZATION IN SOIL SURVEY I

Comments by T.E. Fenton, Agronomy Department, Iowa State University,
Ames, IA

Dr. Fenton was asked to discuss  perceptions! experiences, andreaciiom to the &ERA
soil stmvy region oflees  (A40)  concept.

NCR-3 CONCERNS REGARDING THE NATIONAL COOPERATIVE SOD_.  SURVEY

ABSTRACT

The reorganization  of the National Resources Conservation Service (NRCS) and the
establishment of 17 Major Land Resource Area (MLRk) Regional Offi- (MO’S) have raised
some concerns from non-federal partners in the National Cooperative Soil Survey @ICSS)
program. Public Law 89460, one of the laws authorking  soil surveys in the U.S., states that the
soil surveys shall be COOPERATIVE with the states and should MEET THE NEEDS OF THE
STATES AND OTHER PUBLIC AGENCIES. The 17 MO offices were established to provide
soil correlation and quality control. This arrangement is less “user friendly  to non-federal
partners in that some states have to establish and maintain communication with multiple MO
offices, in some cases up to four.

THIS NEW ARRANGEMENT INVOLVES SEVERAL MAJOR CONCERNS:

1. Thirty three states have need to travel out-of-state to conduct soil survey business and attend
meetings. Technical soil expertise within the state NRCS staff has been greatly decreased and
correlation responsibility assigned to people in the MO office who may not be familiar with the
soils and landscapes for which they are responsible. Also, there are concerns about the effect of
state and county funds contributed for soil surveys on the total soil survey budget in the state. It
is suspected that there have been reduction in federal dollars received in some states because of
the availability of state and county funds.

2. The reorganization of NRCS and the establishment of 17 Major Land Resource Area (MLRA)
Regional Offices (MO’S) have raised some concerns from non-federal partners in the National
Cooperative Soil Survey (NCSS) program. Prior to the reorganization, correlation of soil surveys *
was the responsibility of the state. The 17 MO offices were established to provide soil correlation
and quality control. This arrangement is less “user friendly  to non-federal partners in that some
state have to establish and maintain communication with multiple MO offices, in some cases up to
four. This arrangement has the potential to make it much more difficult to maintain consistency
and continuity within an individual state. It also means that 33 states have need to travel out-of-
state to conduct soil survey business and attend meetings. This is a cost in both time and money.

3. Major emphasis since the reorganization has been within a specific MLRA and quality control
within that MLRA. However, all states have multiple MLRAs  and maintaining consistency in
soil correlation and information delivery is a major concern within our individual states, across
MLRA boundaries.
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4. Public Law 89-560,  one of the laws authorizing soil surveys in the U.S., states that the soil
surveys shall be cooperative with the states and should meet the needs of the states and other
public agencies. Technical soil expertise within the state NRCS statfhas  been greatly decreased
and correlation responsibility assigned to people in the MO office who may not be thmiliar  with
the soils and landscapes for which they are responsible. In general, the NRCS people who in the
past have been responsible for correlation within a state have been reassigned to other activities
and in many cases moved out of the state where they were thmiliar  with the soils and landscapes.

5. It is essential for the states to continue to have the responsibility for correlation. From a
technical point of view it is important that the correlator  be familiar with the soils, landscapes, soil
and crop management practices, environmental laws and regulations, and the inf?astructure  of
knowledge about these variables that are available in the state. Reestablishment of this position
within the states would also aid the consistency within states, across MLRA boundaries, and aid
communications with cooperating agencies since their primary communication could be with one
person and not several ditTerent  offices.

6. Our educational programs in agriculture and related natural resources are based upon the
quality of our soil information. Under the new organization,  the “ownership” of the soil series
and soil data are at the MLRA office and not in the state. The structure in place prior to the
reorganization was much better for the states. Recall that Public Law 89-560 states that the soil
survey program should meet the needs of the states, not the MLRA.

7. There are concerns about the e5i of state and county 5nds conmbuted for soil surveys on
the total soil survey budget in the state. Regional 051~s now control the budgets and it is
suspected that there have been reduction in federal dollars received in some states because of the
availability of state and county funds.  However, to date we have not had access to information
about distribution of federal fimds  for soil survey.

8. A major concern about the reorganization is the time lost and the dollars spent moving people
to new locations. Also, based on our judgement, technical qualifications for specific positions
were not given the highest priority. There is a backlog of soil survey reports that have not been
published. In some of these surveys, the field work was completed nine to ten years ago. As
cooperators this publication lag is not acceptable and we know that it irritates users of soil
surveys but we have no control over publication schedules. A part of this backlog we believe is
related to the cost and inefficiencies of the reorganization.

There are many good things that result from the National Cooperative Soil Survey but our
administrators need to be aware of the problems in the program. We hope this document will
stimulate some discussion and action.
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PANEL DISCUSSION ON MLRA ORGANIZATION IN SOIL SURVEY I

Comments by Bill Dollarhide, MLRA Soil Survey Region Office (MO) Leader,
NRCS, Rena, NV

Mr. Dollarhide  was asked to &cuss the concept of MLRA  project soil surveys.

A MLRA  project soil survey is an area based on (bounded by) a landscape or ecological
break. It is not an area based on an administrative boundary.

A MLRA project soil survey is handled as one survey area legend that can be subset into
smaller areas in order to deliver information  based on administrative boundaries if needed
(i.e. County  subset, BLM resource area subset, watershed area subset, etc.). It is not
handled as an accumulation of all the formerly separate soil survey areas within the
MLRA

Advantaaes of MLRA project soil surveys:

- With an assessment of each of the formerly separate survey areas within an MLRA, a
MLRA project survey work plan can be developed to systematically (and therefore more
efficiently) accommodate the ttrll range of status of subset survey needs (i.e. from updating
needed, to no changes needed to no previous work done, and all gradations in between).
- Can react to priorities faster and more efficiently
- Less MOU’s to manage.
- Increases data quality and provides better opportunity to flll data gaps by viewing and
considering soil taxonomic units and soil map units on a landscape or geographic region
basis (rather than adjusting to fit correlation and publication rules as influenced by. .Wtive boundaries).
- The quality of data and intetpretations  developed through estimates and “thunderbooks’
can be better assessed, and phms made for improvement.
- Allows for easier incorporation and continuous management of all data with the MLRA
into a database (rather than in tile drawers, etc.).

Whv conduct MIX4 moiect soil survevs within MO #3 (Northern Basin and Ranee
Region)?

- There will be 9 soil survey area databases to manage, rather that 84.
- There will be 9 soil survey area MOU’s to manage requiring 40 signatures, rather than
84 MOU’s  requiring 420 signatures.
- There will be an estimated 80 percent fewer soil taxonomic unit descriptions and a
sign&ant  reduction in the number of soil  map tit descriptions to write and manage.
- There will be zero join issues, rather than 24,192 join issues.

-
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PANEL DISCUSSION ON MLRA ORGANIZATION IN SOIL SURVEY I

Comments by 1~ Gerber, Division’ of Sofl and Water Conservation, Ohio
Department of Natural Resources

Mr. Gerber was asked to dtscussperceptions~  experiences, mdreocttonv  to the concept
of MCRA  project soil surveys.

I tlrst learned about the concept of soil surveys being managed by MLRA’s  in June 1990
at the Midwest Regional Cooperative Soil Survey Conference held at Iowa State
University. Within about one week of that Conference,  a steering committee meeting
composed of NCSS cooperators gem Michigan, Indiana, and Ohio was organized to
discuss a MLRA 99 project soil survey. Later that month, the Wood County
Conservation  District asked the Ohio Soil Survey  Inventory Board to consider starting a
soil survey update project there (within MLRA 99). It is the last such request that has
resulted in a project in Ohio.

Some backnround  and reasons whv the MLRA oroiect  soil sulvev  conccot  was attractive
to Ohio Deoartment of Natural Resources (ODNRL

- Ohio has 4 Land Resource Regions composed of 8 MLRA’s  (map shown).
- During the 1980’s,  the number of ODNR and NRCS (then SCS) soil scientists dropped
6om 44 to 27. Five of these were assigned to technical soil services.
- In 1990, half  of the county soil survey projects in progress were update projects;
managing each update project separately preserved what Larry RatliElikened to a
“patchwork quilt”.
- An analysis showed more than 1,500 miles ofjoins between survey areas that were
completed more than 10 years apart.
- Considering the points mentioned above, it became obvious to ODNR that statllng  and
managing soil survey update projects by h4LRA  was a good idea.
- Ohio  has been divided up into 4 MLRA project work areas (combiition of geology and
“soil regions” as designated in-state) for purposes of managing soil survey work. There
are 4 offices that serve as “hub locations”.

Since  1990, ODNR has demonstrated a commitment to maintaining soil surveys by
MLRA In June 1991 ODNR abandoned plans to convert project statfto resource soil
scientists in order to support MLRA project soil survey work.. By June 1993, all 10
ODNR staffwere located in “hub locations” for MLRA projects. ODNR has argued to
state administration in Ohio for continuation of the soils program  by showing advantages
,of h4LRA  projects, and has marketed advantages of MLRA projects to Conservation
Districts.

The pace of progress in implementing MIA4 project soil surveys in Ohio has been slower
than hoped. ODNR expressed disappointment about this to the NRCS State
Conservationist in 1994. The status of implementation today (seven years after  ODNR



first gave support) includes two county update contracts signed in 1992 with MLRA
adaptations, a MLRA  111 steering committee meeting in 1992, a MOU for MLRA 99
project signed in 1993, a t&state NRCS soil scientist pilot begun in 1994, and a Ohio Soil
Survey Redeployment plan approved and distributed in 1995. However, enhanced quality
and eflkienry in soil survey product delivery have not yet been demonstrated (the backlog
of update work and publications still remains). ~ODNR remains supportive of the MLRA
project soil survey concept, but it’s a little too early to boast about accomplishments.
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SSSA S-5 committee proposal for a book on
“WHAT WE KNOW ABOUT THE U.S. PEDOSPHERE”

The committee met in Baton Rouge June 17,1997  at 7:00 PM. Discussion
~centered on the readers and the content of the proposed book. We agreed that the
book should be written for scientists like ourselves as a compilation of our
generation’s contribution to soil science. A series of maps of soils of the U.S.
should be in the introduction. A Pedocal-Pedalfer Map from the Atlas of American
Agriculture could be the first. This could be followed by a Great Soil Group Map of
Soils and Men and an Order Map by the current Soil Taxonomy. Our experience is
that many teachers outside soil survey still are using the first two named maps.
Relating the three maps and showing  the merits of the new one would be an
important contribution to the field of education.

In many ways the content of the book would resemble the ideal chapter on Soil
Formation in a Soil Survey Report. It should concentrate on the knowledge our
generation has gained through the use of the tools of our time. In particular it should
emphasize field studies of soils and their geomorphic relationships. Hard copies of
the maps should be in the book and should be included as a compact disk.

omted bv SSSA S_5,
Richard W. Arnold
Edward J. Ciolkosz
Larry P. Wilding
Thomas E. Fenton
Richard D. Hammer (absent)
Wiley D. Nettleton. Chair

WILEY D. NETTLETON
Research Soil Scientist
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June 22,1997

COltmlTEE  1

NCSS STRUCTURE

coMMITTEEMEMBERS:

-.

-~

-.

-.

GeraldANeilsen
h&yCollins
Dwight Holman
William  H. Craddock
James H. Brown
Charles Gordon

Robert V. Rourke, Chair

Donald  P. Franameier
Richard L. Schlepp
Dennis  K. Potter
William  E. Dollarhide
Jerry J. Daigle

Charge 1:

Review the stroctore  and make-up of the steering committee.

BACKGROUND:

The recent changes in the Soil Conservations Service leading to the formation of the National
Resources Conservation Service necessitate a review of the NCSS structure and By-laws. At the
same time the structure  of many of the NCSS Gqerators  has been undergoing revision and changes
iu emphasis. The outcome of these changea  has resulted in the possible need for revision of the roles
of the various agencies or institutions in the NCSS.

COMMITTEE RECOMMENDATIONS:

1. Article VI-Section l- representation  f?om the 1890 schools and from the tribal ZJniversities  should
be added to the Steering Committee.

2. Article VI-Section 4 the introductory  statement should be modiiied  to read: The Steering
Committee shall:  (dropping “The Steering Committee shall plan, organize, and manage the
Conference” as being redundant).
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Charge 2:

Uetermine  the role of Ag. Experiment Stations, 1890 and Tribal Universities, and other (Non-NRCS)
Cooperators in the future of the NCSS.

BACKGROUND:

As a result of changes in priorities of Experiment Station research, the emphasis on laboratory and
field identifmation  and characterization of soil survey map units has been diminished. Research
relating to diagnostic horizon understanding, or interpretation, aa well as remote sensing of
landscapes and their composition must continue with Siding  from  new or alternative sources.
Cooperative e&rta behveen NRCS and Bxperknt  Stations concerning understanding and planning
soil landscapes as well as water management have the opportunity to increase. One role of the
lZxpeknent  Station representative to the NCSS will be as an informed consultant to others that are
seeking assistance in soil selection on which to do research thus assuring tram&r of knowledge on
a soil taxonomic  basis.

To enhance the soil survey ML&4 approach there needs to be developed regional projects tbat will
assist soil survey activities in the MI_&4 regions. This activity would be enhrmced  if funds  for
research through MLRA  OtZices  were established to be used by two or more Cooperators working
together to address regional concerns that have been established by the MLRA O&e. The
Cooperators would submit a joint proposal to per8orm the needed reseamh. Regional projecta  could
address research needs in soil problems such as: soil map unit identification, understanding or
interpretation in a manner  that assures continuity across state or other political boundaries. The
development of surface water contanktion  related to soil management both from non-point source
and point source sequences, or combiions of the two, wig in many instances require cooperation
between two or more political entities allowing mtemction  between neighboring Cooperators and the
NCSS.

!M characterization  will evolve to respond to various needs of users. New researchers wig be ford
to lind  funding  from industry or granting agencies that may be only marginal to soil survey.

COMMITTEB  RBCOMIvfENDATIONS:

1. Explore the use of spk appointments between the Cooperating agencies and the NRCS whereby
both of the organizations gain expertise at a reduced cost as compared to each hiring tbll tune
personnel to fill parallel positions that are not adequately funded.

2. Establish potential funding sources for projects that meet the needs of the NCSS.

3. Involve Cooperating agency representatives in at least one h4LRA Office meeting each year to
discuss soil survey needs in the management area and to cultivate ideas and build relationships.
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Charge 3:

Review membership and participation sections of the By-laws and make suggestions for change if
needed.

COMMITTER  RECOMMENDATIONS:

!. Throughout the By-laws references to “Director of Soils, NRCS” should be changed to “Diiector,
Soil Survey Division” .

2. Article III A - change “Chairman” to “Chair”.

3. Article IlI B. Add “ 4. Soil scientists from each of the six regions inNRCS are included as
members.”

Charge 4:

Suggest mechanisms for technical transfer of research and other information important to all
cooperators in the NCSS.

BACKGROUND:

A method of conveying research results to the field soil scientist is needed. Currently the results of
research are published in professional journals which are o&n technical and seldom ahow  authors
to reflect on the signiksnce of the activities and findings  to field scientists; A reviewer of the
journals could contact the author and through conversation develop an interpretative summary. This
i&ormation  could be made available through a less technical review published as a quarterly, biiual,
or annuaj  report or placed in an appropriate position and format on the INTERNET. Future use of
electronic communication will probably be utilized to a greater extent. Electrouic  communication
would be available to all interested soil scientists, regardless of employer, and allow for easier and
more rapid spread of information. Possibly the review of research and interpretation could be a
service performed by one of the Ins&&es  within NRCS.

COIMMWIEE  RECOMh4ENDATIONS:

Develop a method of conveying research results to field soil scientists through either electronic
transmissions or published reviews that are presented in a less structured format. A designated
reviewer should be established to contact authors, and with their cooperation, develop a popular
summary of the research results for dissemination and use by field soil scientists,
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A Partial..Report

National Cooperative Soil Survey  Work Planning conference
Baton Rouge, LA
June K-20,1997

Technical Committee #Z
Site Specific Soil Mapping Standards

The lViw Hampshire Ekperience
presented  by Steve Hundky,  State Soil Sciehtist

PART I

-

-~

-

-~

Backmwmd

Formanyyears,NewHampshirehasrequiredsitespecifiosoilsinformafionaspartoftbe
permihg process tir a numbcx ofdiffkrent land uses. The requimments  include Setback
requirements~rnpoo~~andverypoo~drainedsoils.Mlabasedlot~for~~waste
disposal_ and high inter&y hl tkuvcys  for subdivision rwhv. In o&r for municipalities to
comply with state permitting procedures,  soil maps wexe rcqukd  that were more detailed than
the NRCS county soil wrmy. W& the lack of any mdform state-wide standards,  municipalities
were requesting and receiving a wide range in soil map products ranging from NRCS cmmty soil
maps blown up to a scale of I: 100, to USGS topoquads  with wetland areas highlighted. During
the late 1980’s and early 1990’s,  the consulting soil scientists in New Hampshire  real&d  the need
to develop staakds that could be implemented state&de that would produce high quality,
multi-purpose soil map products. The consulting firms approached the NRCS and the National
Coopemtivc  Soil Survey to assist in developing Order 1 soil mapping standards that the private
soil consultant could use and would kll within the technical standards  of the National Cooperative
Soil Survey. The consultant had a desire to use NCSS standards  as the basis for the activities and
services they provide because the mapping standards and supporting interpretations  are
scientifically based, teclmklly  sound, and legally~def&ble.

Develooment  of Order 1 Standards and the Memorandum of Understanding

-

--

In 1990 a technical subcommittee was fonned within the Society of Soil Scientists of Northern
New England to develop Order 1 soil mapping standar&. This sub~tittee was made up of
NRCS soil scientists fiom New Hampshire, private soil con&aats and state representatives Tom
the New Hampshire Office of State Planning and the New Hampshire Departmant  of
Environmental Serviocs.  In 1993 the tinal  draft ofthe Order 1 Soil Mapping Standards was
approved by the Society of Soil Scientists of Nor&m New England and was published  as an
official document for use by the private soil cousultaut in New Hampshire.
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shortly after the adoption  of the $-der 1 mapping aandards  the subcommittee rcwnvened to
work up a Memorandum of Undersmnd@  be&vean the NRCS io New Hampshire aad the New
Hampshire State Board of Ccxtificatioo  of Natural !kientists to address the mechankm by whkh
theOrderlstandardswill.bewniedout.  ThisMOUwassignedi111994aMtti~fburprimary
purposes: 1) It provides  for a Iii of NCSS dowmeats to be ma&a&d at the New Hampshire
DepartmentofAgria&urelibmryfbreasyaccessaadusebythewnsultaat.  Theiibraryumtaias
all of the NCSS manuals, ha&book, bull&ins,  soil desaiptioos , soil taxonomy  and soil

illtup~0M that contain  the various aspects  ofthe lctadds oftheNationaI  Cooperative Soil
survey. ThcMOU ensuresthatnomorethan1Opercentoftheaedocumcn tswiUbamorethan6
months out ofdate. 2) The second fimction  ofthe MOU is to provide for aa NRCS soil scientist
toscrveoathcNHBoardofNaavalScieatists,inanadvisoryoapaoity.toadQsgs~
pertaG& to the National Cooperative Soil Survey. This feature ofthe MOU provides for a

communicstion  linkbetweraNRC!S/NCSS,  the private soil cons&ant,  and tbe New
~zKLateAgencies. 3)Inolderfixtheprivatesoilw~tokwpabralstofthelatcst
oh%% smmkds and policy ofthe National Coopuative  Soil Survey, the MOU requkes that
evaysoilsciciemtistmustreoeiva acutainnumbarofContkinglZdu&onunits(CEUs)onthe
NcSS,ewry~,inordertoOmaintainorherlicensetopracticepoilmappiaginNew
Hampshire. Thistmin&ispmvidedthnxighcourses provided by the University ofNew
Hampshire,thmughwo~s~meetingssponsoredbythe varioWsoilsciexltistsocietiesin
NewHampshireandarrroundiagEtates,andthmughimritatioatoettrndNRCSw~and
tminingsessions.  4)~~purposeoftheMOUistoprovideavehideforquality
COntrOVlpdiQ assuranoeonsoilmapp~uctsproduoedbytheprivatesoilcoasultant.  Sii
Fedezalemployeesuumotrevie~ themappingcompktedbyaprivatewnsukan~therenwdsto
bea~forNRCStohavemappingmriewedforqualityw~lwfimtheaeedarises.
TheMOU~fortheNRCStossndoomspwdeocetotheNewHampshireBoardof
~~Mnqucstingthata~~soilmapbeverifiedasbeiaginwmpliancewiththeNew
Hampshire Order 1 soil  Mappiag standards.

TheOrder  SoilMap~gSta&rdsaadtheMcmorandum of Und- has been place for
three years now and have proven to be very suuxssfbl. The standards have received endorsement
Tom the state agencies, they are in wide use by soil consultants and many muaicipalities have
incorporated them into zoning and land use y

 

a

r

e

 

r

e

c

e

i

v

z

o

n

i

m




(

 

m

o

s

t

 

a

c

c

u

r

p

o

r

i

n

g

 

a

n

d

 

)

T

j




E

T

5

3

.

7

6

.

5

5

4

5

9

1

3

 

0

 

1

.

7

6

.

5

5

4

5

9

5

6

 

3

7

8

.

4

7

4

0

.

2

8

 

3

1

6

.

5

5

9

9

9

7

6

 

c

m




B

I




1

6

7

 

7

0




3

2

 

2

5




/

B

P

C

 

1




/

C

S

 

/

G




/

D

 

[

1

 

0

]




I

D




�

�

�

�

�

�

�

`

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

À

�

�

ð

�

ü

�

�

�

�

�

p

À

�

�

�

�

�

�

�

�

À

�

�

ø

?

ü

�

�

�

�

ù

ø

�

�

�

�

�

�

�

�

�

À

�

�

ø

•

�

�

?

þ

�

û

�

�

�

ø

�

�

�

�

�

�

€

�

�

ð

ÿ

ü

�

?

þ

�

û

�

�

�

�

�

�

�

�

�

�

�

�

À

�

ü

ü

�

�

�

�

ù

ø

�

�

�

�

�

�

�

�

�

�

�

à

�

ü

8

�

ø

�

�

�

�

�

ø

ø

�

�

�

�

�

�

�

�

�

�

�

�

ø

ø

�

�

�

�

�

�

?

à

?

ƒ

À

•

�

ÿ

•

à

ñ

ø

�

�

à

�

Á

�

�

�

�

•

ñ

ÿ

Ï

á

ÿ

•

ÿ

ß

ù

û

þ

>

�

ø

?

ñ

ÿ

ü

ø

=

ý

ÿ

ü

ð

ÿ

ã

ß

ÿ

ü

•

ÿ

ÿ

�

�

�

•

ù

ø

û

ü

~

ý

ÿ

ü

ð

ç

à

ÿ

ÿ

ß

û

û

à

•

?

þ

•

ñ

ø

û

ü

•

ü

ð

�

�

ç

ÿ

à

ÿ

Ï

Ã

ù

ü

þ

>

~

ý

ñ

ÿ

ü

ø

|

ü

ç

Ã

÷

Ï

Ï

ï

Ç

Ç

Ã

ð

ø

>

?

�

ù

6

ÿ

ü

ø

y

ÿ

�

Ã

ç

Ï

ÿ

ï

‡

Ç

Á

ð

ø

>

?

ø

ø

ü

ø

ø

ø

p

•

‡

€

�

Ï

ÿ

ï

‡

Ç

Á

ð

ø

>

?

8

•

ù

ø

ø

ü

ð

•

ç

€

�

Ï

ÿ

Ï

‡

Ç

Á

ø

ø

>

ø

�

?

ù

ø

ø

|

ñ

?

ÿ

€

�

Ï

€

�

Ã

Ç

Á

ð

ü

>

ø

�

•

ñ

ð

ø

~

á

?

ÿ

À

ç

Ï

€

ï

Ã

Ç

Á

ð

ø

>

ü

�

ý

ñ

ð

ø

•

á

s

ÿ

á

÷

Ï

À

ç

Ç

Ï

Á

ð

ü

>

ü

�

ù

�

•

•

?

à

ù

ÿ

÷

ç

Ç

ñ

ï

Ç

Ï

Á

ð

ø

<

•

?

ñ

ñ

ù

ð

?

Á

ù

�

à

à

ÿ

à

ÿ

Ç

Ï

ý

ð

ü

<

•

ÿ

û

ø

ü

ø

ð

�

à

�

à

à

ÿ

ü

ð

ï

ç

þ

?

•

ÿ

¿

ÿ

•

?

ù

ø

�

•

ÿ

ñ

ÿ

ß

û

ã

ß

ÿ

ü

•

ÿ

ÿ

ÿ

ÿ

•

ÿ

ÿ

ÿ

ü

�

€

•

à

•

�

ñ

ÿ

�

ð

ç

à

ÿ

ÿ

ÿ

Ÿ

ø

ÿ

ÿ

ÿ

ü

�

€

à

�

�

�

�

8

�

�

�

à

�

�

�

�

À

~

á

ù

ø

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

þ

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

ü

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

ü

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

ø

�

÷

ÿ

þ




E

I

 

Q




B

T




/

T

T

1

 

1

2

.

9

6

 

T

f




-

5

8

5

9

3

2

 

T

c

 

0

 

T

w

 

3

 

1

3

1

7

3

5

9

1

3

 

0

 

0

3

6

 

3

7

8

 

2

8

9

.

4

7

.

0

4

 

T

s

c

i

~

c

a

l

l

y

a

n

d



-

-

--

-

_~

-

_~

_-

--

-

The update of the order 1 standa& to these site-specitic sunvWds  basically serve four purposes.
Fii is to update the standards with current-day terminology. Second is to initiate a pbam-out
period for an older set of bigb inter&y mapping standards  that were established in New
Hampshire  in the mid 1980’s. Third  is to establish drainage class interprstive  limits based on the
Field Indicators for IdennQing  Hyrhic  Soils in New England. The ‘regional  field indicators  is
another whole topic by itself. Briefly, the New England field indicators for ident&ing hydric soils
have been universally adopted by the soii  science community and various state agencies including
the New Hampshire 05lce of State Pla&ng and the New Hampshire Departnxnt of
EZnviromnentai  Services. By making dmiuage class interpretive limits agree with the regional
indicators of hydric soils, we eiimhmm  considerable confbsion,  and makes the implementation of
state land use regulations based on drainage class snd/or hydric soils much more easily applied
and enforceable. Tire fbutth fbnction  of this update is to obange the format of the document to
allow other  states to adopt these standards resulting in uniform stsndsrds  across state lines.
huiagtheupdatiogproceps,theSCatcofVermontBqmssedadesirctohavesitespscific
smndards  developed. There was sgretsnent  between  the two states that that the basic standards
~o~dremaintho~andperhapsonlyapomonofthescandardsbe~tmbespacificto
individual state needs.

The subcommittee developing the update agreed to a format that recognizes ‘boiler plste” site
specificmappiog standards while in&ding individual state supplements  to these standards that
allow for each state to reoognize  &bmmems to the boiler plate stamhnds that ate applicable to
theiriudiidualstate.  Thisprocedurelmsreoeivedwid~~ and some of the other New
z&;,tizve  expressed an interest to establish smular  standards and be included in tbe

The Order 1 Soil Mapping Standards for New Hampshire have been in place for four years and
the Memorandum of Understanding between the NRCS  in New Hampshire and the New
Hampshire Board of Natural Scientists have been in place for three years. Both doummnts have
proven to be very success8A The NRCS and the consulting soil scientists communicate
frequently  and issues are addressed as they come up. This cooperative effort has allowed the soil
science conununi ty to provide technical soil services, soil map products and soil intexpretations  to
meet public needs with the assurance they are mcehdng  the best product available today. As the
NCSS continues to experience reductions in fimdii and staff it becomes increasingly more
important to use the private sector as an extension of our expertise, providing services that *CS
simply cannot handle, nor has a desire to hsndle  because of overwhelming workloads in other
areas. Having a uni8or-m set of standards that is within the technical standa& of the National
Cooperative Soil Survey provides the mechanism to acoomplisb  this goal.

During the technical committee breakout session, questions were asked about how these
standards are fimctionin8  inNew Hampshire. The acaornpanying documen t lists a few of these
questions and the answer I provided at the conference. My written response to the questions in
the following document are more elaborate, and hopefully more clear, than what 1 provided at the
conference.
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National Cooperative Soil Survey Work Planning Conference
Baton gouge, L.A
June 16-20.1997

Technical Committee #k.
Site-Specitic  Soil Mapping Standards

The New Hampshire Experience
Presented by Steve Huudley,  State Soil Scientist

PART II

During the technical e~mmittee breakout  sessions on Tuesday ahmoon,  a number  of questions
were raisedconcerning  the Site Specific Soil Mapping Standards for New Hampshim.  NRCS
relations with the consulting soil scientist and the practical application of these atanda&.  This
document identifies a few of the questions raised and tbe response that I provided at the
co&mnce.

Question:
It Is possible for a eonsuIting  soil scientist to map soils indefinitely without ever having a
quality review of the map products he or she produces. There is no assurance that the map
products are within the technical  standards of the National Cooperative Soil Survey. As
tbe State Soil Scientist, responsible for the National Cooperative Soil Survey Program iu
New Hampshire, bow can you feel comfortable that the integrity of the NCSS standards is
safe?

My Response: It is true that some consultants could go through theii career without having their.work officially verified and documented as bemg within the technical standards of the National
Cooperative Soil Survey. Throughout the National cooperative Soil Survey, NRCS soil
scientists have only a very negligible percentage of their mapping actually field checked to
ensure it meets NCSS standards. Through conversation, correspondence, work products, and
day-today contact with soil scientists, one becomes aware  of the professional capability of an
individual, never-the-less, the vast majority of the field mapping completed by the employee
goes unchecked. The NCSS relies on the professional integrity of the soil scientist to maintain
consistent high quality soils mapping regardless of where they are, and regardless of whether or
not them is any likelihood that the mapping may be subject to a quality review.

Unlike the NRCS soil scientist, every time a consultant produces a soils map, he or she is putting
his or her career on the line. It would be foolish for a certified, professional soil scientist to
fake a soils map or traudulently  produce a product lmowing  he or she could loose their job, their
certification, and the right to work in New Hampshire not to mention costly litigation fees.

_
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There will always be “less-than-scrupulous” individuals in every profession, and no degree of
quality controlwill  totally eliminate these individuals. The New Hampshire Association of
Consulting Soil Scientists is a &po1icing  organization that will not allow any member to
tarnish their  professional standards. Likewise. the New Hampshire Board of Natural Scientists
maintains oversight on the activities of the pmfessional  soil scientist. These two deterrents,
alone, keep the “less-than-scrupulous” soil scientist to non-existent or minimal levels.

The statement that the soil scitmtist’s mapping is never checked is not entirely true. ln fact,
more oftex~ than not, the soils mapping undergoes intensive scrutiny. First, the client, or land
owner is going to review the soils map and soils report. One can be surprised at how
knowledgeable a land owner is about the soils on his or her pmperty. If there are critical errors
or omissions in the soils mapping, many land owners have the ability to pick them  out. Many
town planning boards will review the soils mapping. Building contractors will use the soils map,
septic system instahers, sometimes the Corps of Engineers and/or EPA are involved in on-site
review procedures. I would think any soil scientist that is not sure of what they are doing would
be pretty nervous about having their work scrutinized to this degree.

My answer to this question is Yes, I f-1 very comfortable with the quality of the mapping
produced by the private soil consultant in New Hampshire. I know most of them, if not all of
them,  and I am proud to stand behind and support the individuals who produce Order 1 or site-
specific maps. I am also very conSdent  that tbe National Cooperative Soil Survey in New
Hampshire would more than adequately pass any review or inspection held by the National
Office to evaluate the operating procedures of the program.

Question:
When you provide a new state (soils) legend number to a private consultant, without going
through the formal NCSS correlation procedure, those map units cannot be considered
“official” therefore, this practice is not within the standards of the National Cooperative
Soil Survey. How do you justify this activity is within the standards of the National
Cooperative Soil Survey?

My Response: First of all, the field documentation and data colhection required by the National
Cooperative Soil Survey often results in soils being described with a particular set of soil
properties that is not currently recognized in the state soils legend or catina key. Many time,
these soils can be classified to the series level identifying a soil series occurring in an adjoining
state but not currently recognized in New Hampshire. This documentation is a necessary part of
the progressive soil survey program. Just because the soil never gets officially correlated in the
state does not mean the activity is outside NCSS operating standards. The same would hold true
for providing state legend numbers to consultants doing soils mapping for a client.

- 24:



Secondly, the statement placed on the soil map products produced by the consulting soil scientist
states “This is a special purpose product, produced by a private soil umsuhant  and is not a
product of the USDA Natural Reaourees  Conservation Service.” This statement documents the
activities associated with producing the soils map was not associated with the NCSS progressive
soil survey program. It would not be reasonable, or even desirable to try and officially Correlate
a soil into the NCSS progressive soil survey that was recognized  on a map product produced for
another purpose outside of the progressive soil survey pmgram.

Question:
Under the new structure of the National Cooperative Soil Survey, the soil survey program
is now managed out of the MLRA Regional Office in Amherrt, Massachusetts. Tbe current
NCSS policy states that all progressive soil surveys will convert to an MYRA  soils legend
maintained by tbe Regional Oftice.  How cad you continue to maintain the New Hampshire
State-Wide Legend, which does not support the IkfLRA concept, and still say you are
conducting soil survey operations within the technical standards of the National
Cooperative Soil Survey?

My Response: Under the new structure of the National Cooperative Soil Survey, the pmgram
has been divided into two separate operations. One is the progressive soil survey program, the
other is Technical Soil Services. Under this stmctmq  the technical oversight for the progressive
soil survey mapping and MLRA soil legend development is the responsibility of the MLRA
Regional Office in Amherst. The adrniniitive over-site for the soil survey pmgram in New
Hampshire is still my responsibility and I am fully responsible for the Te&nical  Soil Services
provided  in New Hampshire.

The National Cooperative Soil Survey in New Hampshire does not need the site specific soil
mapping standards in order to carry  out the mission of the program. It already has sufficient
Order 1 standards in place to carry out what limited Order 1 mapping the NCSS does do.
Therefore, the Site Specific Soil Mapping Standards fhIl under the responsibility of the Technical
Soil Services portion of the NCSS as this activity is pmviding  assistance to the private rector,  to
units of government and promotes the proper use of NRCS soils data and interpretations.
Subsequently, the New Hampshire state-wide legend falls into the category of Te&nical  Soil
Services as it is an integral part of the Site Specific Mapping Standards. The State Soils Legend
remains a needed component for carrying out Technical Soil Services in New Hampshire, for
which I have responsibility.

I have been in close communication with Bruce Thompson, MLRA Team Leader in Amherst,
Massachusetts in regard to the New Hampshire State Legend and its compatibility with the
MLRA legend. The New Hampshire State Legend, in fact, makes up a portion of the first
approximation of the MLRA legends for MLRA 143,144A.  144B and 145. A conscientious

248



_

-

effort will be made to keep  the New Hampshire State Legend and the MLRA legends
compatible. The NCSS National Soils Database (NASIS) has the capability of maintaining
multiple soils legends and will be doing this fm most, ifnot all of the country. In New
Hampshire NASIS will manage three separate soils legends for any given parcel of land. First
will be the published county soil survey legends, some are numeric  legends others am alpha
legends. The second is the New Hampshire State-wide legend and the third will be the MLRA
legend. All three legends will be “official” and the determination  as to which legend to use when
providing a soils map will be determined by the needs of the customer.

Question:
There have been situations in the West where a client, after receiving a soils map he didn’t
like, will hire a second consultant to remap the area, resulting in pitting one soil scientist
~against  the other. How do you (and NRCS) handle this situation when bo#h map products
state they were completed withtn the technical standards of the National Cooperative Soil
Survey?

My Response: To date, we have not experienced this situation in New Hampshire. Personally I
think it would be foolish for the second soil scientist to knowingly accept a request of this nature
if the first mapping was completed using the site specific standards. Never-the-less, the MOU
between the NRCS in New Hampshire and the NH State Board spells out the procedure to be
used for verifying that soil maps are within the technical standards of the National Cooperative
Soil Survey.

I would need to receive a verbal or written request to have the soil maps verified. I would
subsequently send a written request to the State Board, explaining tbe situation, and request that
a private sector soil scientist be selected to review the soil maps and verify they were completed
withii NCSS standards. According to New Hampshire state law, the Board is obligated to
verify the mapping upon receiving a written request.

All of us know that two soil maps of the same area will never look exactly alike, Even if done by
the same individual at different times, or walking different transects, the maps will not look
alike. However, if the maps are completed under NCSS standards, they should agree on an
interpretive basis. Placement of soil lines will not precisely agree, however, the reviewing soil
scientist or team of scientists should be able to determine if the maps adequately represent the
soil/landscape relationships within the parcel and whether or not one of the soil maps was
completed in an unprofessional manner. Further investigations and discussions with the soil
scientist should provide an indication as to whether or not tbe unprofessional map was completed
in an intentional or fraudulent manner.
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When soil lines on two different maps (drawn in good faith) do not agree and the placement  of
these lines axe critical forthe  implementation of land use regultions (setback rcquiremkts,  etc.),
then it may be wise for the Board to send two or more soil scientists out to review the
controversial bbuudary. The NRCS liaison to the board, although not authorized to partake in
the field evaluation, may be consulted on particular areas of the NCSS mapping standards. A
compromise may be the most appropriate solution to flbl line placement, and I would suspect
the decision of the Board, and its qkesentatives  making the field review, would be final. If this
ptiess does not satisfy the cliif then  the issue  may move into litigation.

_

_~

Generally  speaking. I believe the acceptance of the Site Specific Soil  Mapping Standards for
New HampshLc, and the deg~ of specificity requkd by these standards,  will helpto prevent
this situation of olxlming.
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NATIONAL COOPERATIVE SOIL SURVEY (NCSS) RESEARCH AGENDA
STANDING COMMITTEE

National Cooperative Soil Survey Conference
Baton Rouge, LA, June M-20,1997

John  Kimble, Co-Chair
Larry P. Wilding, Co-Chair

A.INTRoDucTIoN

A Standing Committee was formally established for the NCSS Research Agenda by the NCSS
Conference Steering Committee as per a recommendation approved by the Steering Committee
(8/g/95), publiihed in the w of the National Cooperative Soil Survey Conferen~ San
Diego, CA, July 10-14, 1995.

Implementation of this recommendation occamed  via correspondence from Tommy Calhoun, Program
Manager, Soil Survey Division, (l/g/97) and Horace Smith, Director, Soil Survey Division, NRCS,
(2/S/97). John Kimble, Supervisory Research Soil Scientist, National Soil Survey Headquarters,
NRCS, and Larry Wilding, Professor of Pedology, Texas A&M University were asked to serve as Co-
Chairs of this Standing Committee. Suggested membership constituencies,  membership composition
and charges were 
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B. STANDING COMMITTEB MEMBEBSEIP
The followina members were amminted to this committee by Horace Smith, Director, Soil Survey
Division, NI%S.

__

John Kimble, Co-Chair
Supervisor, Soil Scientist
NRCS, NSSC.  Us 33
Lincoln, NE
jkimble@gw.nssc.nrca.usda.gov

Dennis J. Lytle
Supervisory Soil Scientist
NRCS,  NSSC, MS 32
Lincoln,  NE
dlytle@gw.nssc.nr*l.usdagov

Curtis Monger, Jr.
Department of Agronomy, Box 34
New Mexico State University
Las CNceS,  NM 88003
cmonge@unsu.edu

Bob& Powers
USFS, PSW Forest Experiment Station
2400 Washington Ave.
Bedding, CA 96001

Allan E. Tiarks
2500 Shreveport Hwy.
USPS, Southern Forest Experiment Station
Pineville, LA 71360
fswa/s=a.tiarks/ou=rO8fIM@nhs.attmail.com

Peter L. veneman
Department of Plant & Soil Sciences
19 Stockbridge Hell
University of Massachusetts
Amherst$MA 01003
venem~pssci.umass.edu

Larry P. Wilding$  C&Chair
Soil & CNP science  lhpament

IXcmmHeep  Center, Boom 543A
Texas A&M University
College seation,  TX 77843
wil~tiunu.edu

Ronald D. Yeck
Soil Scientist
NRC& NSSC. MS 35
Lmcolq NE
lyeok@gw.nssc.nrcs.usda.gov  .

The following five charges were assigned to the Committee to establish a formal mechanism within
the NCSS to:

1.

2.
3.
4.
5.

Identify, document, prioritize, and address the critical research and development issues
within  the NCSS;
Identify opportunities for partnering on priority research needs;
Identify  opportunities for funding priority raearch needs;
Increase the visibility and credibility of NCSS; and
Ensure the technical excellence of the NCSS;

During the interim that this Standing Committee has been active most effort has been given to item 1.
General aspects of charges, 2-5 have been considered but &ture work of the committee will address
these charges.

2 5 2





l Develop decision aids and on-line access to pedon data to enhance watershed msnsgement
strategies for,soil and water conservation, biomass productivity, and off-site damages from _
non-point source pollution.

(lo) Priority 2 - Devdop Integrated Scaling of Reseamb  Using a Landscape Approach _~

Ju.d@ation
Soils form an interactive network on landscapes comprisii links like those of chains. Proc4xses  that
perturb higher surfaces directly sffect  soif  processes an adjacent lower s&aces. Hence, to understand
and mode1 the dynamic driving forces in a threedimensional interactive system over a hierarchy of
temporal and spatial scales,  r&u& observations on soil individuals, or components thereof, must be
i&grated  or sceled up through research plots, ecological units end small watersheds, to soilscspe
relationships that aggregate  to a landscape model. This is a cost-effeUive  means to develop a systems
approach for landxape  interpretations. It improves the ability to extrapolate information and provides
for a hard set of soil attributes for modelers. It fbrther  elucidates principles, defines concepts and
provides esrly  wanting systems for land degmdation. The impact at one upslope  landscape component
directly or indirecUy affects downslope portions of the system.

Develop sampling stmtegies  and operational policies to comprehensively chamckrk research
sites for parent lithology,  soil, vegetation, topography and 



-

quality is even more ditXarlt  than defining it because it will require soil scientists to identify the
- critical functions that soils perform within and across ecosystems.

Cdcal  Reseumh  and Develqpmetd  Issues:

.
-

.
-

-..
.

.

.

_-

.

Develop protocols for measuring soil parameters that would indicate c&gee in sustainability
over time;

Develop quantitative and qualitative assessments of soil quality for various soil fmmtions based
on baseline information so simulation models will be able-to predict whether a soil is being
degmdedoraggrad&,

Develop lahoratory methodologies to obtain low levels of baseline nutrients and chemicals,
including heavy metals and other toxic pollutant%

Develop soil health indices that provide early wsrning systems of soil degradation and
remediion for fragile soils,

Document background levels and loading ratea  of waste products, including heavy metals, that
soils may accommodate without decliing in soil qualitr. and

Develop methods and formats to report soil survey information and databases for soil quality
interpretations by natural resomce managers.

--

_-

r~

_-

-

_-

(d) Quantify BIoIogkal  Precesses  in Sell  Systems

Jf&$iCldiOtf
Traditionally pedological research within  the NCSS has under-emphasii  the importance and role of
biological processes to pedogeneais.  It is well established, however, that biological processes are
directly or indiiectly  determinants of: mineral weathering, oxidation-reduction reactions, nutrient
transformations, nutrient cyclii nutrient use efkiency, soil health, macroporosity, water
transmission, soil remediion, greenhouse gas emissions, bioremediation, and global C and N
sequestration. Because of these important pedogenic functions, greater attention to biological
processes is warranted in NCSS research agenda.

form

s)s 

ofnal
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information end .numerical  databases will depend hkrily on the deveioimient of geostatisticaz
geospatial, GIS end remotely-sensed technologies that establish sWistiad  reliability, multiple delivery
formats, and soil survey services on a user-friendly basis. The computer information em allows
significant opportunities and challenges in this b&elf.

.

.

.

Develop scientifically valid and operationally feasible geophysical, geospatial  and geostat&tical
technologies to document and po&ray  variability of surface and subsurface soil at@!%utes,  and
pedofimctions within soil map units and landscape units;

Develop GIS methodologies to predict soil fbnctions and aggqWe  point observations in
scaling  from site specifk to more gene-ml levels of resolution @don to large-scale maps to
watersheds to small-scale maps to global dimensions);

Re-examine  the state of satellite and lower-altitude remotely-sensed imagery, image analysis,
and GIS technology for its application to soil survey operations to improve mapping accuraq
and mapping efficiency, especially in developing end updating order 3 and 4 soil surveys;

Develop soil survey pnxedu~ to increase the depth of observations and accmaey of
interpretations below two meters in soil and geological materials; and

Develop me&xlologies  to evaluate  the impact of specific ped surface structural feature8 (e.g.
soil aggq#ion  end ped coatings) on fluid, solute and gas flux into and out of soil matrix.

2. CHARGE IDENTIFY OPPOR- FOR PARTNERING ON PRIORITY RESEARCH
NEEDS

_-
Conventions on Biodive@y; Deaxtfication  and Gas Emirssions  are being sponsored by. the United
Nations and/or through national inhiativee. It is important as global issues emerge, to identify areas
where soil science expertise and outreach can contribute to these mandates. The identification of
critical research priorities would nicely complement the above unconventious efForts. As soil
scientists, we need to be in the forefkont if our expertise is to be utilized by these international
pi?liJlerS.

-

_.

Monies to support priority raearch  needs will necessarily be heavily dependent on developing
contmctual grant support from &nor agencies such as USDA, NSSA,  NSF, EPA, USAID,  USGS and
other government, private and foundation sectors. In order to be competitive in these research
proposals it is frequently neceauy and desirable to develop synergistic partnerships among
cooperators of the NCSS. Palnexshipmg  should be enhanced and nurtured among scientists in 1890
Colleges and Universities (Historically Blade Colleges and Universiti~  -HBCU’s) and Minority
Institutions --MI’s  (which include American Indians and other minorities), to assure diversity in the
research cadre and institutions engaged. Partnershiping  capitalii  on shared expertise, leverages
funding sources (hard money &d in-kind servi~), and provides a research agenda end scope that will
have a high probability of rekvence  to the coopemting e&ies. An example of this partnering would
be EPAKJSDAKJnivexsities  in global climatic change projects  such as wet soil monitoring  end carbon
sequestration.
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Publish  research results in refereed scientific outlets that subject research results and
interpretations  to peer reviews;

Develop soils exhibits in natural science museums for viewing by students and the general
public;

Institute workshops, school lectures and field trips with K-12 students to enhance their interests
and scientitk literacy about geoscience systems;

Partner with NASA in its GLOBE (Global Learning and Observation to Benefit the
Environment - Soil Measurements component) for K-12 education;

Draft educational matedaB and provide simple demoustrations  for secondary-level  science
teachers that would enhance student instruction about soil systems (e.g. soil composition, soil
texture, soil water retention, cation and anion exchange cqacities  (use bar magnets), biological
activity, color inferences, etc.); and

Participate and present research papers in imemationsl, national, regional and statewide
professional and scientific  outlets.

5. CIIABGEr  ENSUBBTIIBTBCIINICAL  EXCBLLBNCBOFTIIBNCSS

-

_-

If research of relevance to national priorities and the NCSS are conducted in a manner that meets
scientitic  scrutiny and is reviewed witbin the scientific community, then the technical excellence
within the program will be contimroualy  upgraded. It is important that the prioritized national research
agenda:

.

.
_-,

.
_-

.
-

Establish long-term monitoring that considers perturbations and dynamics in soil processes to
facilitate a factual data base for landscape units;

Enhance opportunities for employment of scientists withm the NCSS at all levels of academic
training, but especially to attract leaders with national and international scientific recognition;

Provide incentives for partnembiping among the NCSS cooperators, especially those engaged
in private consulting professions; and

Provide incentives for scienti& creativity, professionalism and excellence.

E. BECOMMENBATIONS AND UNIWWIED BUSINESS

The NCSS Research Agenda Standing Committee have items of unfinished business because it was
assembled tot late tc comprehensively address all of the charges. Further, recommendations for future
consideration are as follows:

_-
. Broaden the current composition of the committee membership to ensure representation from

all NCSS regions, the private sector professionals, and cooperator constituencies which will
serve as partners in the research  agenda
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Loamy and clayey soils developed in glacial till ate identied throughout Laud Resource Region M.
Over a long period of mapping the ranges in charaaeristics  broadened and the series now overlap.
Soils data s& geologic maps are being studied to redefine the soils and to show their distribution.

_--

19. Stmtigraphic  and geomorphic controlled age estimation of Central Kansas soils
Nettleton, C.G. Olson,  Watts, MA. Wilson, and RM. Murphy
Soils in the Great Bend area range in age from Holocene to late Pleistocene.  Eolian sands, loes&
river deposits, and pedkdiment ate all’ptesent  Earlier “C dating has shown that the 



I
_

STATUS: Field sampling in 1992,1993, 1994, and 1995. Wo&.withNSF  Arctic Systems project

1

ongasfhxMIlcontinuein1995.  Positio~setupillAhskatolxordimue  htemationalmapping
efforts and development of common kgend, wiu be filled in 1995 fat a minimmn of two years. A
soil mep at a scale of 1:10,000,000 is being developed by a team tint the U.S., Canada,  aud Russia
AtestareawillbecompletedinJtme19%.

22. PR&Eti: Soils of the central plains m range station (CPER)
Objectives: (1) implement new applic&ions  fix ~teclmoiogy to soil survey at the CPER; (2)
Provide suitable soil-landscape model for soil m, (3) Evaluate soils data cohxted to detehne
appropriate~scalwfbrmodeling,(4)Testthesignificano~~ofrrcoDftntcting
recent terms&l envkhwnts  using isotopic tehiqws to provide high resolution paleo-
environmetnaliaformation;and(S)Provide~~~appmgchcoatakringastronesoils
cOmponenttiXuSeatotherLTERSit?&

contects:  uPaerJen~kPri#.CO,NRCS;E.Kelly,C.Y~arrd~studmrs.CSU;
C.Olson,NSSC.  Status: Projectbeganin199Oaudshouldcondnueforatleast6moreyeats.
BackgroundMeratweforthesitewascompiledandtopog@dcmapanalyGsbegua  AQ
agriculture~~stationbull~contaiaingtheorderoneJoilsllmyisnearlycompieteand
sho~dbereadyforfmelreviewandpublicathinhll1994. FdwutentissigniBcantinthatit
willsaveastheptototypeforthetypesof~~thetclmbemsdeavaileblecpmanyather
LTERSiteswitmsOilsurvCyactivities~it&dediIlnstareh~ ltpaovidesjt&&@  e
tosci~~backgroundsereranoved~tile scienceofsoilsatuipromotesfmdeDhancu

23. PROJECTI  Development of Uses  for oeophysical  Techuiqw within the Soil Survey
Ptw=
OBJECTIVE(S): Evaluate the s&biKty of groutui-&wting  radar end elecaamagnetic  induction
techiquesfixsoilinvestigati~ Develcpuses,Beld~and-forthese
techniques. Trainsoilsciea&sontkeuseaendopaationofthae~  Resarchdesigned
toevaluateenddemonstmtewqainwhichge+yahltecimiquescanbensedwitbin~soil
nweypm-to inaeasethe~ofo-~extenddepthofobsavations,aud
strengthenleveisofconfidenccinsoilandsite- StUdhWiBat&6pttointegrate
geophysical m with other exisdug end available soil survey teclmiques.
SCIENTIST(S): J. A. Lhwlittle.
STATUS: Ongo@.

24. PROJECT: Bulk Density Methods for Fragile Sticial Horizons
OBJECTIVE@): To develop Beld methods fix dctamination  of bulk density of thin soil horizons
notsuBicientlyherentfordisphcementmethods
SCIENTIST(S): R Gnxman, NSSC. NRCS, Lincoln, NE
STATUS: 









Status: IncxpcasiVepr0tectiVesheltasw~desigaedandfabr~forthe  mini-IOggcrs. SiteJ
wUeeStabliShedhtheTarnesSee smoky I$oullmit&  in west vii on Edisto Island, South
carOtina,andinthecatskiuMo~~ofNewYorkduringthesrnnmaof19%.  Datawillbe
c0llectedkomtheloggersoneyearafktkirhtalhti0n.  Thedatawillbepmcesedandtk
teclmo1qg and techuiques  w+ll  be evaluated.

36. PROJECT: Ciion Bay climate study, Puerto Rico
Objective: (1) To monitor soil motiand tempaaam endseiectedclimaticparamaasina
tropicalislandenvironmentwithaaorthaspect;  (2)Tdtestcellphonetedmoiogyasameausof
trausmittin8 wntimtously  collected climatk  data; (3) To compare various &stance  type soil
moisture sensors; (4) To monitor soil moistme and temperatrm, bothqatiallyandtemporally,ona
~papendiculatu,theslopeonahetsrogencousslope;aadQTo~thesitewith
~BayWatnshed(sMlthaspect),~~hasvegaatioa~eofamuchdria
envirolmla&
Conract:RF.Paetzold,ResearchSoilScientisSandH.R~~Soil~~NationalSoil
Srwcycenta,NRcs,FederalBuildiag,~m152.100centeMiatMallNapth,Liaaoln,N~
68508-3866.

SEphls:StatigllinsEalled~Novanbal995with~ofNRcs~~inongOnand
‘PuatoRicocllsdtheN~~Bio~~SumyonStJobnIslsnd Acolorbmchurcwasprqmd
forChiefJolmson’svisittoPuutoRicodurhgFebrurry1996.  Datareviewisongoing.An~

: hulTicellein1996damagedtlzewiadsulsoraudoaeofthesolsrpauels.  RepairswilIbem8detlih
hll.

37 .  PROJECT~ClimatestudyonstJolmIslaud&ame&urBaywamsh@,Viiislaads.
Objective(s): (1) To monitor soil moishxe end tempaatpre audsekctedchatlc~ina
tropicalislaBdewimmnent;(2)Todmlopsoil~mapsfortheNRcs~~Arra;~)To
100k&UgrormdWran-fiX&l0dklgpEdkti0LU.
Sciis): H. R Momtt end R F. Peer&d,  N&S NSSC in coop&h with NRCS, USGS, &I
NPSSlhtiStSiUPUett0RIcoetld~Vii~
status sensorsend- damcollectiona@pmalthasbeenopaahelfotflveyaus.
Comxkdmetal’ ta3bineewiUbcrep~with~-this5lL’IhtLAM2

sitewiubcqg$adedbyreplaciagsevualsulso~audaddingacempbsll~dataioggcrti

till. sevdpublicationsarcavailabeuponrcques&

38. PROJECT:  Pauola mounmin watusl& Geotgia
Objectives: (l)Toprovideadetailedsoilmapunit~mGPSsystemsthatcanbeloededintoaGIS
sy.stan~+iallyhtqra=dpmvio~cmmntandhtureresearh(2)Tosample~soil

Contacts: I-I. Mount and W. Lynn NSSC, NRCS Staff in Georgh,  end Schtkts &m the Univasity
of Geor8ia and USGS, Atlauta, Gaxgia.
Status: Field sampling end mapping completed in 1994. Work has continued  into 1995. GIS
amllysis  is ongoin8.

39. PROJECTz  Soil Moisture and Tuquatue  Models

-

_

_.
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OBJECTlIE( (1) To develop soil moisture and tunpcratme maps udng climatic info-on for
theUnitcdS~andthenstoftheworl~..Thesemapswillshowsoilmoistlm:and~
regime maps developed using computer models,  (2) to develop a.data  base which  can be used in
global circukion Models @CM’s).
SCIENTIST(S): E Eswamu, International Comervation  Division Dhector, NRCS, Wash&ton,
D.C.
STATUS: Oqoing.

40. PROJECT: Wiinsin Dense Tii Study.
Objective: To conduct a stiuiy of soil moisture movement and availabiity  on soils with dense
glacialtilltbatoccurinnolthcmwisconsin. Thercisanccdformommeasur&pcrmeabiityand
availabe~caplPcityintillsoilstorralisbicalyiMerpntthewatamovementanda~~~
anditseffcctsonsoilandwaterquality.
Contact:  R Yeck, Lead S&&t at the NSSC in cooperation with other NSSC.  scientist& USFS,
alldunivcrsitysc@tistsinwisconsin.
statusz Allsitc+arcinoperation.  ElcvcnsiteswemautomatcdwithCampbellScientiEcdata
collection systems in 1995. Eight +dditional  conversions will be made iri 1996. A genaal  field
calibration of the sensors is underway.

41. PROJECT: Application of Field Morphology to Water Tmnsmksion
OBJECTlVE(S)z  Analyze the c&us of morpholc$yas  described in routine f%ld desaiptions  on
res#onseofsoilsto@ccipu~tillage,and~cwithnspectto movuEutsndstoragcofwater.
Devise  protocols for the qua&at+  pradictioa  of behavior tirn desc@ions of xmnphology.
SCIENTIST(S): Robert Grossman

_~

-

-

42. PROJECTz  HEAVY METAL SOE COWAMINATION  IN TWO SURVEY AREAS OF
MONTANA
OBJECT&VIZ@):  Toinvu@tctkhcmicalproputiiesa&oilf&ilityimp~~~fot~~
sO~inDeaLodgeandsilverBowcO~~M~whichbavebeenhi~contsmiaatcdwith
heavy metals for over a centuty. investigations of field and laboratory indicatfns of metal
accumulationinsoi&aswellasdanmiaatinof laudscqdkpasalpattemssndwithiupedon
transiocationofmcUlsintbeseso*ambeingcondumd
SCIENTIST(s): R Burt, T. Kc&B.  Daughuty, aud J. Lii
STATUS: On-goii

43. PROJECT:  Heavy Metals
r- OBJECTIVE(S): To hw&iw the chemicai  properties and soil fertility implications for sekcted

soiisinB~Mon~~thathavebeenhighlycontaminatedwifhhcavymetale.
SCIENTIST(S): R Butt, D. He& B. Daughtcry,  and C. Gordon
STATUS: NRCS Montana is presently  mapping these areas of heavy metsl conramination.
Investigations of fieId  and laboratory indicators as well as the accumulation and movement of
contamimmtsinthescsoiLsarebeingconducted
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44. PROJECT: Use+Dependem  DataBase
OBJECTIVE(s):  Evaluation of the effkcts of lend we and concomitant systems of management
practices on soil prop&es.  Support of the Use Dependent Data Conversion Team.
SCIENTIST(S): Robert Grossman

45. PROJECTz  Water Quality
OBJECTIVE@): Evaluate the effects oksoil properties,  in&ding properties as mod&d by lead
use and management on the movement and storage of water. Quantify  the implications of these
effects on water quality. ’
SCIENTIST(S): Nielsen, Grossman

46. PROJECT:  Water Qwlity
OBJECTIVE(S): Pmvidesoilattributedataandinmp&tiollsthatsupportNRcswaterquality
initiativesandprogmnu  PotentblusexsarcFOCS,rcsourceplermerssndother.
SCIENTISTS(S): R Nielsen, F. Geter - iRMD Fort Collins et aL
STATUS:  Initial impkmenmtion in FOCS.

47. Runoff end micromorpholo&al  prol-srties  of grazed Ha&@s  near Co+,  N.S.W.,
Autralia
Greene,W.D.Netdeton,C.J.Chwres,J.F.Leys,zmdILB.Cum@ham
w&westigatedthe~oftwc~8razingmgimes.Thennnhab.wmolI  thesurkesoil
properdcs.Thesiteswereinadunefieldlaudsysteminthesemi-aridwwdkdaofeastan
AusmiliaItispropcsuithath&hintwitygwiug,byfon&&y&alczwts,may-
rmtaintothedrmc-swaleintafscewhenitisavailaMeforuptalreby~lcshrubs.Atainfall

waeelscmadctcfollowthechangeaThehypo&&sissuppoaedbythemults..

48. Tcxes  Phosphorus projax
The NSSC-SSL is working cool#rrtivciy  with tiie Texas NRCS, Tcxss Insdtme of Applied

water  quality iu the Basque River and itstribut&ries.
TM Sobecki  (NSSC-SSL)  end J.L. Lehbyon,  (NRCS-Texas)

49. PROJECTz  Effects of Land-use  on the Physical CkactuMcs  of Selected Fe&eUitic  Soils
inizmbfibwe
OBJECTIVE(S): 1. To compare properties among selected  f&allitic soils.

-

-

_

-~

_

_





Objectives: (1) To determine  the bioioglcal  active pool of soil carbon in selected soils; (2) To look
atheeffectofSoilCarbononSoilQuality;  (3) TOsetupaprocedwto measum  the biological
wmponentofthesoil audthedi&mntalrbonpools.
Contacts Kimble,  Franks, and Samson-Liebig, USDA-NRCS-NSSC, Fed. Bldg. Rm.  152,100
Cmtemdal Mall North, Liilu,  NE 68508-3866.
status: procedunsfor~~workbe~~~aodevaluatcd,~equipmentbeevaluated,
visits to labor+ories  doii sit&z work uaduway. Some.field  samples collected  and in cold
storage. Inputs from other scientists r&ted to biological needs beiug  evaluated We hope to be
operatiooal  for a limited number of mcasurcm entsintlle summerof 1996.

55. PROJECT: Soil carbon map of North America
Objective: To develop a soil carbon map of north America (United States, Canada and Mexico) at a
scaleof1:1,000,000whichcanbewdbymodelers~othersu,lookattheamormtsand~~le
ChangeshlthCCdlOllStO~iIlSOiIS.

conm~ts:  S.W. waltmau,  Soil Scientist at the NSSC. Bliss, EDC USGS, Tamochi,  Aghuhre
&Md%andFK0CiSCo Orosw,INEGI,Mexiti
status: 
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STATUS: Ptoject  completed in 1995. Suggestions for follow-up will be developed. Study will be
expended by looking at sites fkom we&n&project

58. PROIECT:  Cerbon  Sequestmdon  in Soil - An Jntemational  Symposium
OBJECTIVE(S): This intcmatioha! symposium which is jointly organkd by the USDA-NRCS,
FS, ARS,  and the Global Change Program Office, US-EPA, end the Ohio State University end co-
sponsored by the Soil Science Society of Amtica and the Intemational  Society of Soil Science will
address the importance of world soils dcarbon sequestmtion,  &tine the. relationship between soil
qualityandcarbonsequestration,describemechanisnsandprocessesofcarbonsequestrationin
sa~identifyculaaai~~andpolicyissuestocnhancethecapgcityofsoilfolcarbon
scquestrato~ end explain the role of conservedon  tillege and CRp in carbon -on.
SCIENTIST(S):  J.M. Khnble, NSSC,  NRCS, Lincoln,  NE
STATUS: Conkence held July 21-26,195% in Columbus, Ohio at The Ohio State Univekty.
MorethanloOpapashavebeensubmiaedfotprrscntstionlhom~~mover1~cormtries.
Between150to200palticipantsare~toattcndthissympoeimn.  wodKisbeingcompkted
onproceedingstobepublishedinMamhof1997.

.59.

SoilCarboninNewEnghmdForesls-AnalysissndModeling ..

OBJECl’lVE(S)z To develop a @ctive model bssed’  on the integn&on of regional - p
facton(bothphysicalandbi~~~~)bywfiichsoil~ccacboncontentambeesttmated
Themodelwiubedevelopedby~soilorganiccarboncantenrtofonSr~arrd~ilsaiesas
weliestoothersiteparametassuchas8specsslope,soildept4pH,dc.  lIemodelwiuproti&
rsolmrprofesdionaiswitha~forrapidfieldestimationofsoitoganicrcarboncontent~
SCXENTIST(S):~  K. Kokin&as,  SSS, USDA-NRCS, 16 Professional Rd, Stous, CT 06268-1299
STATUS: ProjeotfundedinJanuary1996. Workisunderwayonthistwoyearstudy.

6 1. PROJECl’:  Soil Organic  Car&m  and Askated 
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62. PROJECT: Organic Csrbon Data Co!kction  Project for Neti Eqlaud States.
OBJECTIVE(S): (1) Improve the soil organic carbon data base for the New England States by
correctiq inconsistuq, and or incorrect data elements; (2) Improve sampling of orgaaic surf&e
layers and the stand@ biomass; (3) Determine organic matter accumulalior~~  in the Bb and Bs
horizons for Spodosois in the New England r&on.
SCIENTIST(S): L. Quandt, Lead Sckakts,  NSSC, working with NRCS snd Univezsity  Sciauists
in New Yorlr,  Vermont, New Hampsh& and Maine. .

STATUS: Field sampling  completed in 1995. Samples under going analysis and evhati~x&

.

-

SCIENTIST(s)  R Folktt and E. Pmesmer, ARS; For& Collins, CO, S. Samson-LiebiS,  aad J.
Kililbl~NRCS,Liucohl#NE
STATUS: Initialfield~~infallof1994,sadadditionalsampliagwillbe~in
MinnesotaaudinNorthDakota.  Fieldm out in 1995. Follow-up sampliugover  the next
seversiycaIx  SampiillgwiubedonehlNDand0Khl1997.

6 4 .  PROJECT:  Risk-forSoil~ns
Applrtfie-W~~~develop~ m methodology fbr soil

DewayneMay&IstanBogardiUNL.
STATUS: O~@Q.’

65. PROJECTz  Soil pmpertk seositive  to climatic  change,
Objective(s): (1) To study trends in soil crop pmductivity  aud organic  matter along c&a&c
~~iatheGrratPlains;(2)TouSesoil~~inpndictine~oaaedthe~ectof
climatic~onsoilprochtctivity;rmd(3)Toassistinlongterm~ofc~changes
onaglicullure.
Contact(s): H. R Siilair, Jr. NSSC and Soil S&mists in 14 States (CO, IA, KS, LA, MN, MO,
MT,NE,NM,ND,OKSD,Tx,aad’W.
Status: Roj~hasco~ected4yeaRofdata~willcontinuefot3or4morryeaff.

66. PROJECTz  Relationship B- Soils snd Incidence of Human Canccxs.
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OBJECTIVE(S): (1) Compare the cancer data fkom cancer regisuies in two states to detemkc
what level of comparability exists bawd them; (2) To do the sauk with GIS ‘parameters chosen
for Pennsylvania  and North Carolina; (3) Examiat relationshipsktwwllsoilsJmdrocksand
cancers present; (4) Working with the Appalacbiau Leadership Initiative on Caucer  Program at NC1
to test the feasibiity of extend& results to the enthe Appakhian region.
SCIENTIST(S): Lead Scientist 0. Petersen,  The Pexmsyivania  State University, along with
coopemtors from Penn State, Pennsylvania Department of Health, National Cancer  Institute,
Markey  Caucer Center in Kentucky, Universi~ of South Carolina,  and North Carolina State
university.
STATUS: ProjectwillstartinJanuery1995.  GmdoatestodenthhedatPSU. Projectwillbefor
two years.

67. A field approach to i&qrewion  of Andisols
Nettleton, S_H. Brown&M,  E.C. Benbam,  R Burt, S.L.  Baird, and I-LR.  Sllair
~liminay~ybasshownthar6ield~dcsaiptionsandestimatesofO~C.~of
~~maybe~tocstimateboEh1500~watnandclagconteaD0f~~i~I~
ThisPapa nrmmarizesthephysicalandchemicalof~lsbytheseclass*lusingmodels
developediastudyNo.1 sothathkpremdoaofAndisokmaybemoreawratelymadeinthe
field.

68. AfieldapproachtoimuprcMonofthee&neer@ pmpelksofA+3o&
Nettleton and FX. Benbam

69.  DataVelidation’Population
OBJECTIVE@): &sure the develom test& and lm&emewation of algorithm8 for use in the
population and/or validation of soiI pmpexties. In most caM the algo&hms wiIl be compute&d
foruseinNASIS.
SCIENTIST(S): NSSC DataValidation/Population  Team
STATUS: This is a long term proja however, the tlrst hnplmon of computexkd algorithms
will be 10/95. work is ongohlg.

71. PROJECT: National Soil Pmductivity  Index
OBJECTlVE  The “Soil Rating for Plant Growth”. Evaluate iuhemnt  soil properties for potexitial
biomass pmduction Raok soils nationwide i&per&m of economics awl cmp maoagement
SCIENTIST(S): Joyce h4. Scheyer  (R&D), Ray Sklair (Applications), NSSe; NRCS
Agronomists, Universities; ARS

28:
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STAT@% Raearch and dcvelom completed in FY94;  NTC aud.NCSS  tcchnid review in
FY95;Impi~oninFY~ ,

72. PROJECTz  Revision of‘% fhctor for RUSLE ImpIementation
OBJECTlIwS)z  Develop tables forinsmtion  into FOTG with RUSLE adjusted “K” fhtors for
paper implunulmtion  of RUSLE.
SCIENTIST(S): Ray Siiciair,  NSSC; kRCS A8momh aud Soil t3ciuMs
STATUS: Compktion by Mash 1995. c .

73. PROJECT:  Regional-my Soil Imqmations
OBJECTMgS): Develop ~Ratingouides,Intapretivegrwps,andpreliminary
field procedutw  for a8ronomy, pas&e, and a8mforestry  based on soil prop&es.
SCIENTIST(S): Joyce A4. scheya,  NSSC;  NRCS Agronomists and Fw Univmitics,  ARS.
STATUS: Stzat&cPmjcctPhcompkedFY9~Workpla1andrcgio~Ivmrksessioas
imply FY96-m, Iwqmth into NASIS  FY98.

74. PROJECTzhgion&ForestSoillmqmahm

75. PROJECT: Rqional Ba@aud Soil htapmtiiolls
O~S)zToidcnti@anddcvclopncwRtqdmidSoil~onsonan~basis
pYworkiqwithNationalaudRegionalRango~o~~thesenew
mmpmationsiaNASIS(cxample:SeediagSuitability).
SCIENTIST(S)z  Cad  Franks, Ron Bar, Bob Gromm, Bob Ni- NSSC; Ken I3asva&.
LRM~,Arnold- PatSMa  KeithWakm,NiiQ.
STATUS: CompietioniuFY98.

76. PROJECTz T Factor Criteh Revision
OBJECTlVB@):  To deve@ nationnily  consistat  “T” factor critah aumatically 8UKZatCd by
soilproputydambascel-  uscpropatiesin~aristingdatabaset6do.
SCIENTIST(S): Ray Sii, NSSC;  Lewis Danieis,  Colorado S.0; Arlene  Tuget,  Soil Quality
~Institute;DayfLmd,P~GR;EeriBlakley,sNTc,~~whitsd,WetlandsInstitute.
STATUS: Caiteshcomplcted19w,-yrmdagoing~reviewand- Tokhlly
impkmentcdby  March 199s.

FACJLITATlNGAcIlvFllEs

77. PROJECTz  Field Exp&mm& aud ecosystem modcliu8.

_

_

282

_



-~

-~

-.

_~

-.

--

--

_-

-

__

-

-

_-

--

-

-

-

Objective: To develop modeling efforts useful for predicting soil and ecosystem properties under
differinglaudoseandclimatescenarios.  _
Contactz E. Levine, Biospheric Sciences Branch, NASA I Goddard Space Flight Center, Gree&elt,
Marylaud  20771.
Status:  Tbis work is testiug Neural Nets to e&mate  missing data which can then be used in models.
R2 values of 70-90 are being obtained. This work is ongoiug  with presentations being given at
scvemlmeetings.

78. PROJECTz Laboratory ~onProjects
OBJECTIVE(S): Maint&ass&ance  to states for soil charactaization;  support soil survey research;
soil quality. Note: Several dozn pmjccts  per year invoke pedologi~ and analytical  rcscIlfch
frequently to solve a question related to quality in soil survey% and @Uently  iu mperation  with
othercoopemtinginstitution.%.
SCIENTIST(S): Analytical Management Team and asso&ed resource soil scieniists.
STATUS: Ongoing work will be inbzm+d in 1995 by renovations to impmve  aixw

79. PROJECT:  Maiatenance of Nationai Soil Survey HandbaokandsOilSrWey~
‘OBJECTIVE(S): KeepthesatwoNCSSsmndar&audguidesuptodate.
SCIENTIST(S): Gary Muckel  and others.
STATUS: Active work on changes to the NSSH;  no activity on SSM.

80. PROJECT:  MLRA Revision And Ecorcgion Development (LRU and STATSGO).
OBJB-S): Whem  or what are the geographic  extents of Land RcsourcesRegiolu(LRR)=d
MajorLaudResomcc3AnaJ(MLRA%)fbrtheUnitedStates. Develop1QSO@OLRUand
STATSGO  covaage  for the United States.
SCIENTIST(s):  S. W. Waltman,  NSSC, Lead tientist,  USFS, BLM, EPA

81. PROJECT:  National Soil Geogr@c  Data B&e (NATSGG)  Development
OBJEcTMqS):  whercor~iathc~cadcntofsoils~*anthdrpropatiesfm
thcUnitedStates7  Dmtopal:l,~,~aad15,~,~scaledigitalsoilgcographCdatabases
forthcunitcdStetcs(NATsGo)topmridesoilsinputtaglobal~m~andotha~.
SCIENTIST(~): S. W. Waltma~  NSSC, Lead Scientist

82. PROJE(X  Application of Point Data to Map Unit Compone-
OBJECTlVE(S): Develop and test procedures  for choosing reprrsmtetve  pedons  for map uuit
componentsaudusingsuchpedondatainamapunitdatabase.
SCIENTIST(S): R Gmssmaa

83. PROJECTz  Advertising  Data Availabiiity Ekctroni~y
OBJECTIVE(S): Develop MOSAIC home pages that provide information  on what soil data are
availableandhowtoorderaudobtainit.
SCIENTIST(S): Jon Vnma, Sharon Waltman,  Fred Mkenmayer,  NCG,~ ISU Computer Center.
IRMD Fort Collins.
STATUS: Initial home pages developed Work is on going.
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84. PROJECT:  CD ROM’s of Soil Sumy Data
OBJECTIVE(s):  Develop CDROM’s  of STATSGO,  National Soil Qlaracterization  Data Base
(NSCDB), Map Unit Imprcwi~ns Record (MUIR) Data, aud 05icial Series Descriptions
(OSEDS) and make  them available to the public.
SCIENTIST(S): Sharon Waltman, Fmd Minzumayer, Jon Vrana,  Ellis Be&am,  Steen Baird,
NSSC and NCG staff.
STATUS: STATSGQ  NSCDB, and MUIR completed.



Introduction of Topia - Utopia Introduced Dwing  a Round of Individual Commentark  by
Invited Participanta.

Each invitedpunicipatzt  tooka turn inttvducing  onddiscursbrg  topics. Notes were made (&evious  page)
and her distributed Then the foliowing list W(IS consbscted  by going arotmd the room for cr%m&uion.s

touil all porticipant.s were satis@d  that the important  topics wwe listed &me invited pm&@mts  worried
that the list might be biased towar&  thins that were not mentioned bt review of NSSC a&it&; ihe idea
being that those bnportant things not curmttly receivbtg a&r&n  shoukireceive special note in this
meeting. Ftuther  deliberotio~  will be requited tobew tirm out,

Finolly,trhctopiuwere~~tircgrovprwm~~multi-vofe.  lGachparticiponthoda
monber  of equal weight vote3 to qpiy  to one or more  tbpics.

-~~
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Reliability?

12.

29.

Improve data  bqse c~mpkncss and
integrity

Development of means  of reporting
uaccaaintyalldconveyingthc
illfi3lmation  to usea

Biological Processes iu Soil

16.

13.

18.

23.

Qllmitseation  of biologiallly active
organicmattarpedsinsoilsovcr
bro&dec&gicalregiolu

haaobic~b
soils-redox.

Relationship of soil propehs  to
noxiou9  weeds (kqwed!spurge)
areas of Rick/umlN)l.

17. Qu8nH(iatkmEasdabnrlinp  of tile
imtehce  of apodic and mddic  prop&u
(u8ingoxahte -siRuaiteli8~

19.Rei8tio~-~yield8
and climateand  pruktabi&.

21. Long term irrigation fIllpacts  on
hydric soii LD.

-

_

23. Relattonahip  of aoil pmpertia  to
nosioaa weeds (kMpweuusp~e)  8rea.q
of Rick/controL

31. Impmvt  aitcria for SMR
ch8racterhtion  (Eqruvu method?).

MorphologyandtheEnvironment?

34W-~ill~NCSSt0
aecompiida  dl thb work.

36. Iudade  line segment methoda  into
n8tioMiMMba

37. Rephcemtnt  pmtocol  for w8ter
deaorption  cmva &om soii
ch8m~ondatr.

_
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Prioritization - Listing of the Top Six Vote-Getters Among the Groupings, and Why They
Are Important. Listed in Order, Based On Number of Votes.

Note that number 5 prhity, Qtmtimhe  Paleo vs. Ma&m Properties and Processes  in Soil &stems.
was created a~%3  the groupings.  predw page. It did not take  topics that are shown unakr  the other
priority groupittgs..

1. Field SoiI Water Regime&and

Why: Education/wkmhg-TTraasfaour
hfOllllatiOIltOllSUS.-EXpW

t-=l- mPf= on)
-laudtLse
-genesis
-productivity
-ell~qu&lli~
- soil behavior
- Rwtau&  solveI& conwyor
- cxplaius soil geogmphy.
-helpsbuildabridgctolqnd
maaagd-

-thcchiefssaydoit
-itsim~analudmo&l
-ablttOOkblCliCS
-pctmitsapplicationofprocessmcdcls

2. Infegmted  look at Inn-h
(rese8reh  plot, ecological luli& sm8n
w8terstled)  appro8ch.

-TOhClpd&HhCCOXCptSl

3. SollHulWQm&y

Whyz - High  public visibilky
-uada@nkgforallecosystem
- Because the quality of human

bcalth/socicty  dcpds on soil health.
-AllOW!3UStOpdiCtsasS-ESpOllSC

fUllCtiOllS
-Basisforlandcarryingcapnclty

-
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Natural Resources Surveys
to the

National Cooperative Soil Survey Conference

Baton Rouge, LA
June I!520,1997

Charges:

1. Define the scope of a Natural Resources Survey and why a Natural
Resources Survey is needed.

A natural resources survey is an all encompassing collection of information,
descriptions, and maps of the distribution, condition and functions of all natural
resource components in a physiographic or geographic area. It should extend beyond
political, ownership, and land management boundaries to the natural boundaries of
the resources. The natural resource survey might be better described as an
assessment process, and not a single product. The survey may consist of a review
and correlation of available resource data and information. It could include, but
certainly not be limited to the following:

1) climatic information such as precipitation, temperatures, growing seasons,
air quality parameters,
2) geomorphic information such as landscapes, landforms, topography, aspect,
3) geologic information such as parent rock types, structural formations,
geologic setting, and sediment sources,
4) hydrologic information such as surface and ground waters, drainage status,
base and peak flows, and water quality,
5) vegetative information such as plant species (macro and micro),
communities, associations, and habitat types,
6) animal information such as species (macro and micro), communities, native
or introduced, endangered, balance,
7) soils information including types, distribution, suitability, limitations, and
potentials,
8) human parameters such as population, demographics, lifestyle, economics,
9) other components specific to user needs or geographic area.



-

_

_

One of the main advantages of a complete Natural Resources Survey is it would
provide a means of ‘one-stop shopping’ for natural resources information. This
service is being asked for by users of the data. The information would be put into a
clearinghouse and available from a single source. Responsibilii  maintenance and
update of each data layer would be with the authors/developers of that layer.
Maintenance and update could be accomplished without changing the other layers,
and duplication of effort could be reduced. This would also give the governmental
agencies and public institutions a chance to tell one story about resource _
characteristics and conditions.

Previous inventories and surveys relied upon defined mapping units being delineated _
upon a map and all the components, condiiions,  and aspects of all the resources
related through the description of the map unit. The link to data on all resources was
through the soil map symbol in the case of soil survey. The document is hardcopy
and lends itself to only manual analysis. Utilization of Geographic Information
Systems (GIS) can provide its own linking of resource data. Each resource survey
becomes a separate layer in the GIS system and is related back to other resources _

through positional data, usually the UTM coordinate. In this manner, each resource
component can be delineated based upon its own natural bodies, breaks, gradients,
or continuum. The GIS system can bring any or all of the layers together for viewing or

_

digital analysis.

The skills needed to perform the inventory tasks do no reside in a single discipline
specialist, and probably not within a single agency or institution. The survey must be
designed and conducted to meet the discipline specialists needs, yet be integrated
from the site level to the regional level. The task to complete the various tasks should
reside with those who are available and those who can do it the best. Leadership in
the effort should be from partnerships, such as the National Cooperative Soil Survey.
These partnerships till facilitate the largest draw on skills needed and the proven
capability to produce surveys of natural resources.

300
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2. Establish where NCSS currently is in the NaturaI Resources
Survey approach.

The National Cooperative Soil Survey and its members are currently making efforts to
produce a more complete natural resource survey in many areas. A National
interagency Technical Team from USFS, NRCS, EPA, BLM and USGS has been
formed to develop a common spatial framework of ecological units. The US Forest
Service has been conducting surveys to develop management units for ecological
units within the forests. The realignment of the NRCS Soil Survey Program along
Major Land Resource Area boundaries is designed to remove the political boundary
issues, provide greater consistency (uniformity) within physiographic resource areas,
and to allow for focus of human skills. The NRCS National Resources Inventory is
designed to collect new natural resource information and associate it with soils data
for analysis and trending. New partners in natural resource management such as the
DOD-Army and National Parks Service have joined the NCSS. Watershed and river
basin studies are being conducted using interagency specialists. Data collected can
be assimilated into NASIS. Many new interagency agreements, MOUs,  liaison
positions, have been developed to share information and procedures to bring
resource inventories/surveys into better alignment. The formation of institutes and
inter-agency/inter-institution teams have come together to address natural resource
inventory and monitoring problems. NRCS has designated four states to test the
Natural Resource Survey concept.

3. Provide an explanation of how Natural Resources Surveys would
differ from a Soil Survey so that the concept can be better
understood.

The natural resources survey differs from other inventories or soil surveys in the
number of components being surveyed and the groupings of the various resources.
Soil surveys utilize natural soil bodies or interpretative conditions as the delimiter of
the map delineations (map units). The other resources in the area are described in
terms of the soil bodies for which they can be associated or correlated. Rangeland
surveys similarly delineate areas of similar grazeable plant communities and then
describe the associated soils, topography, etc. In each of these cases, the delimiter
or criteria for delineation is a single resource component and other components are
split along boundaries which may or may not be relevant to the other resource. The
G&based  natural resources survey \Nould  allow for independent display and analysis
of one to several natural resources at a time. Additional resource data and
information could be added at any time. Traditional soil surveys have had a designed
in bias for based upon land use. The natural resource survey could be designed so
land use could be a layer, and not a criteria used in map unit design.

30i
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4. Develop several procedural alternatives for conducting this a
Natural Resources Survey.

Traditional data capture methods that are currently being applied to the various
resources surveys can probably be used, but a little bit of coordination and agreement
upon scale, data definition and the like needs to be made. In essence, a template(s)
would be developed and followed by all participants. This template(s) would be
populated with data relevant to each resource. Common mapping base and data
capture conventions, and data dictionary would be followed by all contributors.

The skills needed to perform the inventory tasks do no reside in a single discipline
specialist, and probably not within a single agency or institution. The survey must be
designed and conducted to meet the discipline specialists needs, yet be integrated
from the site level to the regional level. The task to complete the various tasks should
reside with those who are available and those who can do it the best. Leadership in
the effort should be from partnerships, such as the National Cooperative Soil Survey.
These partnerships will facilitate the largest draw on skills needed and the proven
capability to produce surveys of natural resources.

In most cases, the natural resources survey would be a cooperative team effort of
collaborating natural resource specialist. Each would develop or acquire and data
layer for which they have the most expertise. A team would need to consist of experts
for the natural resource parameters to be surveyed or correlated. One of the first
questions to be asked is “Why? and “What is needed? A clear vision of the
information product and its users m&t be considered. In very few cases would no
information exist about several of the natural resources in a given area. It is very
important that the information and data be on the natural resource distribution,
attributes, and conditions, and not interpretations of these characteristics. The
existing surveys, inventories and assessments would need evaluated and classified
for placement in a hierarchical system from the very general to the very specific. By
doing such, the information which was not as detailed as needed could be identiied
for further work, data at the correct detail could be correlated, and data too detailed
for the desired intensity could be aggregated. The hierarchical classification could
point out the data voids where field investigations are needed. At that time, the team
could decide upon an agreed area of extent, scale of mapping, a common data
dictionary, and information format.and presentation It should also be decided who
would collect or correlate which resource elements. This could prevent duplication or
conflicting work which could be considered to overlap into multiple resource
components. For example, intermittent water areas which sometimes function as soil
and sometimes water

The following is a list of some of the steps of how the natural resources survey
process might be done.

Ask Who? What? and Why? A clear vision is needed.

-

_

_

_

_
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Develop an hierarchical template or framework for existing data classification.
Collect and assess existing data for quality, applicability, accuracy and scale.
Place data and information into the hierarchical classification.
Assess the compatibility of the information to the “Who?, What? and why?“.
ldentii and list data voids.
Prioritize data needed.
Develop a plan to fill the voids with data and information to meet the needs.
Utilize interdisciplinary/interagency teams for data collection and analysis.
Process the information into a commonly used GIS system.

Recommendations

It is recommended that efforts of the NCSS partners to develop and test the natural
resource survey concept be continued. Standards, guidelines and procedures should
be outlined and reviewed. An analysis of past and ongoing state, agency or
institution natural resource survey efforts should be conducted.

(No recommendation was made to continue this committee. Multiple interagency
teams of NCSS partners are already evaluating the requirements and needs to
conduct more comprehensive and compatible natural resource surveys.)
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COMMHJEE #5

FUTURE OF SO/L SURVEY

NATIONAL COOPERATIVE SOIL SURVEY CONFERENCE

June 16-20, 1997

COMMITTEE REPORT

Committee Members:

Stan Anderson
Craig Ditzler
Sam lndorante
Chris Kendrick
Kevin Martin
Nathan McCaleb
Fred Miller
Sharon Walfman

Sid Davis
Paul Finnell
Russ Kelsea
Cameron Loerch, Chair
Dean Martin
Bob McCleese
Randy Souibard

CHARGE # I: EVALUATE METHODS OF DATA COLLECTION AND ANALYSIS
TECHNIQUES IN LIGHT OF FUTURE EXPECTATIONS AND NEEDS.

CHARGE #2. WHAT IS NEEDED FROM SOIL SURVEY PRODUCTS IN
REGARDS TO CONTENT, FORMAT Al\rD DELIVERY THAT WILL MEET THE
FUTURE NEEDS OF OUR PARTNERS, CUSTOMERS, AND STAKEHOLDERS.

CHARGE #3: WHAT TYPES OF SYSTEMS OR TOOLS ARE NEEDED FOR
PROVfDING TECHNICAL SERVfCE OR ASSISTANCE TO OUR CUSTOMERS?
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CHARGE #I: EVALUATE METHODS OF DATA COLLECTION AND ANALYSIS
JECHNIQUES IN LIGHT OF FUTURE  EXPECTATIONS AND NEEDS.

The comments pertaining to this charge created a wide spectrum of ideas on
data collection and analysis. A synopsis of the comments is that field soil
scientists and researchers need the ability to collect point data, georeference
the location, view digital imagery, digitize map unit boundaries, and write
qualitative field notes during the course of daily field operations.

The data to be captured revolve around soil properties (Le.  descriptions, soil
quality features, temporal properties, efc.j,  location, map unit boundaries, and
map unit notes. The data to be analyzed deals with defensible statistics on map
unit composition and soil property ranges. Remote sensing technologies need
to be pursued and developed as an aid in making surveys.

Software is available that allows collection of data and analysis  of data. The
soffware: PEDON, NASIS, ARCVIEW,  and GP.S are available for data collection
and analysis. These programs are functional as designed. but need to be
designed fo run on a field data recorder.

PEDON is a software  fool used for data collection of point data. Through
Standard Query Language (SQL) and lnfelligenf  Query /IQ],  EDON has the
ability fo analyze data collected as point and transect information. The
software is flexible in allowing new user defined data elements to be added
as the need arises. The alarming fact is that many field scientists do not have
access to this fool and are not benififing from ifs usage.

Lj&& is a software fool used for managing map unit data. This software
allows for management of a survey area by maintaining legends, map units,
correlation notes, and component properties  and inferprefafions. NASlS also
allows for data analysis and interpretation development using ranges and
representative values of soil properties. -

ARCView is a software fool used for spatial data analysis and limited
digitizing. This one tool can provide limited digitizing, view of spatial imagery,
location of collected point dafa, and potential location of map unit
transects. It can test legends and interpretations acros political boundaries.

GPS [global positioning system) is a software fool used for site location. This
fool has fhe potential to aid in the location of site data as relofed fo
geospatial distribution. This will assist in dota analysis.

The fools to record soil survey activities are available, but they need to be
merged info “one fool”. The future of “data collection and analysis techniques”
refiew on the ability to merge these “fools” info one operating plafform on a
single field data recorder.
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Evaluate methods of data collecfion and analysis techniques in light of
future expectations and needs. Iconf’d)

Recommendations:

Shot-f Term [I year time frame)

I. Commit to providing all field scienfisfs  and researchers access to PEDON for
data recording.

l Repriorifize  NASlS development to focus on field /eve/ functions.
. Move PEDON info the NASIS  data structure.
. Develop a dos version of PEDON.

2. Reemphasize fhe need for thorough documentation of poinf data and map
unit conceptual development. including an assessment of the level of
confidence about the data, and sforuge  of this documentation in digital
format.

Long Term (2-4 year periodJ

3. Develop a pen based data logger [Hammerhead  like] that will enable all
soffware  pockages  to funcfion on fhe some p/&form ond in a field
environment.

. ollocofe funds fo develop pen fechnofogy [$lO,OOO  -$3O,OOOj

. once developed, provide fo all soil survey project offices.
-Number of acfive soil surveys: about 300
-Cost of technology per survey: $6,000
-Estimated cost $1.8 million

4. Provide thorough training on the use of the hardwore  and software in order
to maintain the ‘Yools”.

5. Commitment of funding to the MLRA Project Office operations.

-

.-

Once provided, the publication process con then be streamlined. The field soil
scientist will hove the ability to collect ond onolyze  the dato, develop mop unit
dota and reports. create  the map and forward the information to the correlotor.
The correlotor con then move this informofion info the publication process,
whether if is forpublicafion of the quad, the courty or the MLRA.
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CHARGE #2. WHAT IS NEEDED FROM SOIL SURVEY PRODUCTS IN REGARDS JO
CONTENT.  FORMAT AND DELlVERY  THAT  WlLL MEET THE FUTURE NEED; OF OUR
PARTNERS, CUSTOMERS, ANG STAKEHOLDERS.

LSSUES RELATED JO: CONTENT
Partners, customers, and stakeholders should be continually surveyed for their
specific needs concerning soil survey information.

Current published soil survey reports contain information that could be
provided by other sources. such as History or General Nature of the County.

Many of our partners and clients desire access to traditional published soil
survey information rapidly and in a digital format.

Emphasis (including time, money, and other resources) should be to produce
soil survey information that is scientifically sound, that is geospatially correct,
and can be used in making accurate interpretations.

Future soil surveys should be adaptable so that future scientific discoveries
can be integrated in order to meet the needs of customers and users.

lSSUE.7 RELAJED JO:FORMAJ
l Soil survey information should delivered in a digital format. Current/y, too

much emphasis is being placed on producing a “Book”. Efforts should be
concentrated on getting soils information available.

l Geospafial databases should be created that compliment the digital soils
maps.. Soil characterization data is one example of data that could be used
to ‘enhance’ the usability of the information.

l Formats need to be flexible in order to deal with specific, local needs,

l Soil information needs a professional “National Geographic” level of
presentation. Consult “National Geographic” to help design a profotype
and in setting standards for remaining 3,000 surveys  for digital presenfafion.

ISSUES RELATED JO: DELIVERY
. Commercially distributed (off-the shelf) software should be utilized to ensure

a common language. lie. Pagemaker]

. All media technologies [such as CD ROM, Internet, etc.J should be
considered for delivery of soil information.

. Digital soil maps should be ‘clickable’ fo obtain attribute information as well
as /inks to other data where appropriate.

. An easy, inexpensive method should be developed to produce hard copy
soil survey information for those customers who desire that media.
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RECOMMENDATIONS: (short-term]

I. Set up and maintain an ongoing customer survey to determine appropriate
content, Format, and Delivery needs.
. Contact NRCS Social  Sciences lnsfitute  for assistance.
. Include all NCSS cooperators in survey.
. Be sure to include the National Society of Professional Consulting

Soil Scientists OS they depend on soils information for earning a living.

2. Provide easy INTERNET access to the traditional published product with
exception of modem interpretative fables from current data base sources.

. Build Internet (WWWJ  interface much the some way that  CD-ROM
encyclopedias ore used presently. The interface should be graphical
and allow the user to easily “click” through views of the data as follows:

geo-political view - notion to state to county to township or quad
natural division view - ecoregion to mlro to STATSGO to SSURGO to

PEDON

l Convert existing collections of soil surveys to hove mops scanned and
hypertext or “pdf” narrative and update with current interpretative tables.

. Index hypertext or “pdf”  soil survey products to WWW Home Page or CD-
ROM or both by state and add color photographs of landscapes and soil
profiles.

This option offers no onalysis, only access to the information and mops
only serve as a point of reference.

Dotes: J-2 year timeframe
Estimated Costs: $ IO-20,UUU to build interface, $_ per survey to get data
info digital format.

3. Develop a system for creating publication qualify fables using a software
that is compatible with electronic publishing.
. Develop application in Pogemaker to create table suitable for

publication and also is linked to rest of manuscript.
Dotes: October J 997
cost: $25.000
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RECOMMENDATIONS AND DIRECTIONS FOR FUTURE CONSlDERATlON

In 5 years:

Soil information should hove Internet  accessible basic GIS capability for digital
SSURGO mops with NASIS interpretive function and also with legacy digital soil
survey mops. Minimum levels would be ffp access for notional collection of
SSURGO spatial and attribute data bundled in a variety of formats via WWW  and
on CD-ROM or other appropriate media for the time. Simple, easily accessible
ftp sites thot ore logical ond provide some pm-processed data,  with
acknowledgment of known limitations should be considered o bore minimum.
CD-ROM and hard copy ore still offered to client.

RECOMMENDATIONS AND DIRECTIONS FOR FUTURE CONSIDERATION

In IO years:

Soil information should have easy, user friendly interface on-line through the
Internet or WWW [if these ore still the terms in use) in the fox-payers living room
via the “N-Browser”. Such access is widely available of this time and the
function the soil Survey site is advanced problems solving /GISJ analysis available
for the entire country with SSURGO quality data. User enters site graphically and
conducts query by asking o question. Either user site or o provided remote site is
conducting the necessary calculation and consulting appropriate user provided
data, probably housed in o state  or local doto store and managed by on NCSS
partner and considering NCSS olgortfhms  appropriate fo the task. SSURGO data
ore revised and maintained by quadrangle and oftribute  data ore correlated
for a variety of area types in NASIS. SSURGO dofo are always up to dote via
notional dofo librarian and on historical log is available for post  consult. Up-fo-
dote, local, state, and notional legislation affecting fox payer is fully
acknowledged ond presented in the analysis scenario. CD-ROM and hardcopy
still offered to client.
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CHARGE #3: WHAT TYPES OF SYSTEMS OR TOOLS ARE NEEDED FOR
PROVIDING TECHNlCAL  SERVICE OR ASSISTANCE TO OUR CUSTOMERS?

The key element or primary expert system is the soil scienfisf  with field skills,
communication skills, and also a proficiency in computers, geospafial
databases, and GIS. Soil scientists should be teachers and interprefers  of soil
information. We should recruif  and develop soil scientists with GIS skiffs and GfS
specialists with skills in studying the natural world.

I I Data Gathering
. Data should be gathered to increase the understanding of soil-landscapes.

. All data gathering should be toward building a geospafial data base, thus
the use and development of GeoPositioning  Systems [GPS) and Geographic
Information Systems (GISJ  are critical.

l Remote sensing technologies (e.g. satellite imagery) should be fully utilized.

.



-.

_~

-~

-.

--

-

-

_-

_-

_-

_..

Marketing Strategies for Soil Survey
Report of the soil survey marketing committee to the National Soil Survey

Conference 6/17/97

Current marketing situation for soil survey

In the United States 3280 unique soil survey areas exist.
About 2400 have a hard bound up to date soilsurvey publication.
Another 200 are in process of publication.
Of the 2400, one third are digitized in some fashion but not certitled.
65 soil surveys meet SSURGO certitlcation standards for digitixing.

Most soil survey area boundaries correspond with county lines. The soil lines and
map unit symbols for most surveys apply only within the soil survey publication
area.

Potential users are consulted for the design of survey to meet the dominant needs
within the survey area. These needs are stated in the Memorandum of
Understanding. Many soil surveys predate current users and uses. The needs
within a given survey area may have changed with time. Policy exists for evaluating
soil surveys, but the policy does not require a set frequency or trigger mechanism.
NASIS includes data quality parameters but evaluations of survey design and
content for current use and needs are not maintained except with soil survey
evaluations. These evaluations are maintained in state offices when completed.

The primary method for initial distribution of the published soil survey is a public
information meeting where the new survey is explained. This is often the only
training provided to field offices. Subsequent distribution is handled by the field
office on a person to person basis. Ongoing and innovative training for field
personnel and users of the soil survey is sporadic across tbe country.

Field offices commonly use loose soil survey maps and a list of assigned values for
each map unit symbol for conservation program work. Field office staff often do
not understand the basis for the values.

An objective of soil survey is a seamless survey across county and state boundaries.
National programs that use soil information for highly erodible land and
conservation reserve program determinations generate the need for consistency
across county and state boundaries.
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Marketing Strategies for Soil Survey

Objective - Make soil and natural resource data of the
highest possible quality generally available to the public in
a manner that ensures its appropriate use.

I Customers and their needs

A. Develop a process that continually assesses coatomer needs sad eosures that soil suyey
products meet those needs

. Gather additional informatiion on the needs of customers
. Develop a database of customers aod assigo  individuals to address their needs
. Meet with customers  and diis their  needs

. Evaluate satisfaction with current products
l Include a customer s&i&&on response  card with  each soil smvey  product
. Focus  groups, phone interviews, or sorveys  are options

. Encourage state. soil sorvey planning  ( or user) conferences to develop processes to evaluate
soil survey needs

B. Nationally identify emtrging  groups. Target a few of their key members.
l Private consoltants
. Certifiedcrop  advisors
l Precision farming
. Alternative agriculture
. Sustainable agriculture
. Environmental groups
- Realtors
.  WEBusers
. Geographic information  system users groups
l  Urbancustomers
. Science teachers
l Employees witbin  agencies of NCSS that contact land managers

II Product development - Internal consistency and scientific base of
soil information

A. Continue development of the Nations1 Soils Information System
l Provide for quality contiol through validation and checks within the system
l Provide national guidance and training  for data entries
l Connect generali& data with data such as lab data, soil descriptions, and field measurements

Et. Update and improve the quality of STATSGO

C. Work toward a seamless soil survey
l Join surveys during recompilation for digitizing the country
l Join surveys during MLRA projects
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D. Create a process for the development end maiateaaaee  of standards for soil survey that
includes publii and private sector input

l Involve the National Society of Consulting Soil S&r&s  (NSCSS) in establishing  soil
mapping standards

l Include data c&cted by Professional  Registered Soil Scientists
l Maintein  Federal geographic  data exchange stsaderds

E. Partner with the private sector ia the development of the soil survey and r&ted produets.

F. Consistently identify NCSS products to sooree  and quality
l AlI cooperative soil survey and NRCS products should be rated for quality and utility.
l Provide for a certitied label or logo such as SSURGO Certified or Meets NCSS Standards

G. Expand formats for delivery of soil infomWion
l Digit& soil survey maps across the US
l  Establishacentralizeddatabaseforstorageimd&li\reryofdigitalandtabulardata

. Provide access  to digital  and tabular data at the field office including hardware, software, and
training

l F’rovide  for publication of soil surveys in bound or loose reports, CD ROMS, or oo the WEB
downloaded from a common database

l Provide for reports tailored specifically for diffexeat  user groups

H. Make sure products meet aser needs
l Work with customers before, during, and efter  product development
. Develop specitic products for well detined usor groups iacluding those cited.
. Each product should have a well-defmed development,  market&g, end training  component
- Include situation analysis, purpose,  goals, shategy, audience, messages, success

measurements, timetable, budget, and ao action schedule.

III Visibility, accessibility, and delivery of soil information

A. Expand the visibility of how to obtain soil information
. Prepare a fact sheet and brochures explaining the soil survey and how to get the information
. Establish a I-800-GET-SOILS  phone number to retrieve the fact  sheet and brochure, states

map, and directories
l Publicize the l-800 number on posters. TV, magazines, emi through equipment and

chemical cornpa&.
. Target national  Realtors associations,  city and county govemment associations,

environmentel organizatior~s,  chemical dealers associetiom,  and major farm
equipment companies.

. Include the fact sheet and brochures on a soil survey WEB site. Add a map showing where
soil information is available, in what formets,  and die&ions on how to access the
information. Include a direcxory  of state soil scientists and other  agency  contacts.

. Incorporate soil survey end its use into the classmom of K-12.
. Develop teaching products for teachers

. Utilize the soil survey  centeonial  to initiate a soil information public awareness campaign
. Develop end distribute a CD-ROM of stete  soils for teachers and others
. Develop brochures, book marks, and other materiel with the I-800 number and

promote the ceotenoial
. Develop information educating the pbblic  on the availability of soil information

_
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B. Market soil information to target audiences
. Develop a marketing plan for each soil survey and each soil survey  product in conjunction

with the field office involved.
. Utilize the Cooperative Extension, soil survey woperators,  and public af&s specialist of the

primary agency..

C. Improve the accessibility of soil information
Provide other organizations and the private sector with  the capability to market soil
information
Provide maps on the WEB of areas with soil surveys . Include a list of contacts for further
assistance
Provide soil survey laboratory end cooperator Lab data on the internet
Provide soil information  in common user 6iendly  formats and languages
Package soil information and ways of using it with other resource information
Build capability of field staffs and users to access and provide soils data on demand for any
size Iand area

D. Expand the accessibility of soil information to meet agency goals
l Incorporate NASIS soil information into field o&e technical guides with the capability to

manipulate the data into special reports and interpretations  at the field level

E. Provide follow-up support to soils products
l Provide training support  to users of soil survey information
. Provide a network for technical soil services to respond to customer needs and feedback

F. Consider privacy issues throughout the information gathering and dissemination process

G. Create an information delivery function witbii NRCS
l Develop, market, and provide training for soil information  products

IV Organizational structure and training to deliver soil services and
support

A. Emphasize teebnical  soil services and the marketing role of state soil scientists
l Train  state soil scientists in marketing

B. Relieve state offices of production aspects of soil survey  to allow marketing and technical
services for users to occur

l Folly implement MLBA office roles

C. Establish or maintain soil scientist positions ia other NRCS divisions bat r&in in the
network of technology

l Ecological sciences
l Wetlands Instihlte
. Soil Quality Institute
. Watersheds In&me
. Resource Inventory Division
. National Resource Inventory Institute
. Conservation Program Divisions

D. Establish liaisons from the National Soil Survey Center to various Divisions and Institutes
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. h4aintain  a critical  mass  of technical expertise  at the NSSC to teclmidy support the soil
scientists providing daily support to other division and institutes and extemal  organizations

E. Train for tbe 
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Ken Scheffe
NRCS
6200 Jefferson, NE
Room 305~
Albuquerque, NM
87109-3734
(505)761-4433

Dr. John Sencendiver
Div. of Plant Science
Agricultwal  Science
Building
WV University
Morgantown WV
26506
(304)293-4817

William Volk
U.S..Department  of
Interior, BLM
Montana State Office
P.O. Box 36800
Billings, Montana
20090-6090
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NATIONAL, COOPERATIVE SOIL SURVEY STANDARDS STANDING

COMMITI’EE

This committee is charged with defining what standards are for NCSS, and for receiving
recommendatiousfrom other committees and being the clearinghouse for issues dealing
with standards. The~committee  can establish subcommittees to deal with particular
staudards,  develop methodology for distributing standards, and make recommendations to
the Steering Committee on disposition of issues raised.

Chair:
Joht.  Kimble
NRCS
National Soil Survey Center
Federal Building, Km. 152
100 Centennial  Mall North
Lincoln, NE 68508-3866
phone: 402-437-5376

Gretta Boley
U.S. Forest Service
201 14th Street, WS& A 3S0
Washington, D.C. 202SO
phone: 202-205-1468

Mickey D. Ransom
Department of Agronomy
Throckmorton Hall
Kansas State University
Manhattan KS 66506-5501
phone: 913-532-7203

David G. Hopkins (Alternate)
Department of Soil Science
North Dakota State Univ.
State University Station
Fargo, ND 58105
phone: 701-237-7861

Tom Ammons
Dept. of Plant & Soil Sci.
University of TN
Knoxville, TN 37901
phone: 6 15-974-7997

Ed. J. Ciolkosz
Depsrtment of Agronomy
The Pennsylvania State Univ.
University Park, PA 16802
phone: 814-865-1530

Delvin S. Fanning (Alternate)
Department of Agronomy
University of MD
College Park, MD 20742
phone: 301-405-1342

Janis  L. Boettinger
Dept. of Plants, Soils, & Biometerology
utab state univ.
Logan UT 843224820
phone: 801-797-4026

Scott Davis
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The National Technical Committee for Hydric Soils (NTCHS)  has the responsibility to
publish a National List of Hydric Soils. NTCHS also determks  the definition and
&eria  for hydric soils.

Chain Wade Hurt
P. Michael Whited NRCS
NRCS Wetland Institute P.O. Box 110290
EastCampus-UNL 2 Madbury  Rd.
Lincoln, NE 68583- University of FL
0822 Gainesville, FL 3261 l-
phone: 402-437-5178, 0290
ext. 37 phone: 352-392-1951

Del Fanning
Dept. of Agronomy
University of Maryland
College Park MD
20742
phone: 301-405-1344

W. Blake Parker
P.O. Box 1779
Verona, MS 38879
phone: 601-566-9967

Stephen Faulkner
Wetland
Biogeochemistry Inst.
Louisiana State Univ.
Baton Rough, LA
70803-7511
phone: 504-388-8792

Neil  Peterson
NRCS

3244 Elder St., Room
124

~Boise,  ID 83705
phone: 208-378-5728

J. Herb Huddleston
Crop & Soil Science
Dept.
Ag. Life Sciences Bldg.,
Room 3017
Oregon State Univ.
Cot-&is,  OR 9733 l-
7306
phone: 541-737-5713

Chein-Lu Pi
Ag. & Forestry Exp.
Station
Palmer  Research Center
533 East Fireweed
Palmer, AK 99645
phone: 907-746-9454

Russell Pringle
NRCS Wetland Inst.
Louisiana State Univ.
104 Sturgis Hall
Baton Rouge, LA
70803
phone: 504-388-1337

Porter B. Reed, Jr.
USDI, Fish & Wildlife .
SelviCe
NWI, 9720 Exec. Center
Dr.
Suite 101, Monroe Bldg.
St. Petersburg, FL
33702
phone: 8 13-570-5425
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Jimmie Richardson
Depart of Soil Science
North Dakota State
univ.
State Universi~ Station
Fargo, ND 58105
phone: 701-231-7851

_

David Smith
U.S. Forest Service
Watershed and Air Mgt.
Staff
P.O. Box 96090
Washington, D.C.
20090-6090
phone: 202-205-1096

William Sipple
Envt. Protection Agency
4502F,  401 M St. S.W.
Washington, D.C.
20460
phone: 202-260-8000
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_
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R. Wayne Skaggs
NC state univ.
Dept. of Bio. & Ag.
Eng.
College of Ag. & Life
Sciences.
Box 7625
Raleigh, NC
27695-7625
phone: 919-515-6739

Russell M. Theriot
U.S.A.C.E.
Waterways Experiment
Station
3909 Halls Ferry Rd.
Vicksburg, MS
39180-6199

phone: 601-634-3664

William Volk
Bumau of Land
,Management
Montana State Office
P.O. Box 36800
Billings,  MT 59107
phone: 406-255-2926
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FGDC SOILS SUEZCOMMITTEIE
This committee is charged with developing the spatial data standards for developin&
archiving and sharing the digital soil information of the nation.

_

Chair: Dr. Scott Boyce
Jii R Fortner Branch of Research &
NRCS Technical Stds.(SlOl-L)
100 Centennial Mall 195 1 Constitution Ave.,
North, Rni 152 N.W.
Lincoln, NE Washington, D.C.
68508-3866 20240
phone: 402-437-5755 phone: 202-343-3839

Glen Bessinger
Bureau of Land
Management
2850 Youngfield Street
Lakewood,  CO
80214-7076
phone: 303-239-3761
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U.S.E.P.A.
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King Dr. (MD-525)
Cincinnati, OH
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Al Amen
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Linda Kirkland
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Washington, D.C. 20460
phone: 203-260-5775

David Smith
U.S. Forest Service
201 14th Street, WS& A
3so
Washington, DC.
20250
phone: 202-205-1270

Francis H. Deter, Jr.
National Capital
Planning Commission
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N.W. Suite 301
Washington, DC.
20576
phone: 202-724-0195

Grctta  Boley
U.S. Forest Service
201 14th Street, WS& A
3so
Washington, D.C.
20250
phone: 202-205-1468

Dr. Elisa Levine
NASA
GSGC Code 923
Greenbelt, Mlj 20771
phone: 301-286-5100
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temperature ranges between the humid subtropics of 64.4”F  and 32°F. There is a
period in which plant growth is inhibited but it does not produce severe freezing and
frozen grounds. Our winters are open, which means they are marked by periods of
relatively warm temperatures in contrast to the closed or severe winters of the
northern parts of the United States. Of all the states of the southeast United States
grouped as humid tropical, Louisiana alone meets the qualifications perfectly. Figure
2 gives the average growing season. The growing season is defined as the number
of days between the last killing frost in Spring and the first killing frost in Autumn.
Figure 3 is the average annual precipitation for the State. individual years may vary
quite markedly from the averages shown.

Louisiana is one of the nation’s largest producers of sugar-cane, early Spring
strawberries, sweet potatoes and cane syrup. Other important crops are rice, cotton,
corn, potatoes, soybeans, citrus, truck crops, tobacco, pecans, and aquaculture. The
state ranks high in lumber production with Kraft paper mills using large quantities of
slash pine. The number of beef cattle is approximately 600,000. Louisiana also has
an important dairy industry. .In 1993 there were 678 dairy farms in the state. Only
2 % of our population are directly involved in agriculture on 34 % of Louisiana’s land
that is used to provide livelihood for more than 17,800 farm family workers assisted
by 13,000 hired workers producing Louisiana farm products. Rice c:onstitutes  8% of
total farm products valued in the state and places Louisiana third in the nation in
production of rice. In addition, Louisiana’s agricultural output is composed of
soybeans, 14%; cattle and calves, 12%; cotton, 13%; dairy products, 9%; sugarcane,
11%; broilers, IO%,  and all other agricultural products, 23%. These products are
valued at more than $3.8 billion annually.

Louisiana’s approximately 4,200 manufacturing units employ approximately
164,000 wage and salary workers whose annual earnings are $6.3 billion. The state
annually produces nearly $63 billion worth of products including petroleum,
chemicals, plastic, clothing, wood products, industrial alcohol, wall board, cement,
condiments, seafood, glass and drugs.

----
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FIELD TRIP OBJECTIVES

There are three objectives. The first 2 are technical and the 3rd is a
combination of technical and cultural. Both soils at the first two stops are seasonally
wet soils. They have presented some debate (sometimes heated) es to their hydric
status and correct taxonomic classification.

1. To observe a soil that is not on the Hydric Soils list, but should be
according to some. The Jeanerette silt loam soil is classified as fine-silty, mixed,
hyperthermic Typic Argiaquolls. We will see a pedon in an agriculture setting.
Nearly all of this soil is in improved pasture or agronomic crops. The soil under virgin
conditions does not exhibit hydric condition necessary for it to be a hydric soil.
During the spring before flooding, soils planted to rice the previously year usually do
exhibit morphological features required for hydric soils.

2. The Crowley silt loam soil is not on the Hydric Soils list either. It is
classified as fine, montmoriilonite, hyperthermic Typic Albaqualfs. Most of this soil
is either in pasture, rice or soybeans.

3. We will visit Avery Island, a loess-covered salt dome. Avery Island is the
home of the world renowned Tabasco pepper sauce. The formation of the salt
domes is rather unique. We will observe a soil formed in the loess and you will have
an opportunity to see the underlying geology fro a sand pit. We will tour the Tabasco
farm, processing plant and store and hope that you get a little Louisiana flavor while
on the island.

INTRODUCTION

HYDRIC SOILS

Field indicators of hydric soils should be used as a guide to identify and
delineate hydric soils in the field. ” Hydric soils are defined as soils that formed under
conditions of saturation, flooding, or ponding long enough during the growing season
to develop anaerobic conditions in the upper part” (Federal Register, July 13, 1994).
Some key word that one has to interpretate are: formed under, conditions,
saturation, long enough, growing season, anaerobic conditions in the upper part.
Some of these term are defined, but other do not have universally accepted
definitions. For example: when is a soil saturated, how long is long enough, what
defines the growing season and when is a soil considered anaerobic? Soils that are
on the extreme end of wetness do not present major problems. However seasonal
wet soils and soils with Mollic epipedons and red soils are difficult to determine their
hydric status even using the hydric indicators.

9
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48”) that limited a 30’ x 30’ square plot next to the place where the pit was

Water Table Death.  The water table depths were measured with piezometers
and unlined boreholes. The piezometers were built from 3/4” PVC pipe. The PVC
pipes were cut into 4 different lengths (0.5, 0.75, 1.25, 2.25 m) to be installed at
depths of 0.25, 0.50, 1.00 and 2.00 m. A special set of pipes were cut for each one
of those sites with a claypan at a depth different from the ones mentioned. Those
piezometers placed in flooded sites were constructed with an extra length of 0.25 m.
Eight horizontal slits were cut at one end of the PVC pipe and a piece of geofabric
was glued to it covering the slits and closing the end of the pipe. The other end of
the piezometer was covered with a PVC cap with a small hole in its center.

Triplicate piezometers were installed at the depths mentioned above. An
auger hole to the desired depth was made in order to place each piezometer. The
bottom of the hole was filled with sand and the piezometer end with the silts was
embedded in it, followed by a bentonite plug, a layer of soil and another bentonite
plug at the surface.

Reduction. The reduction was characterized by measuring the redox
potentials directly with Pt electrodes (Figure 7) and indirectly by testing in the field
for the presence of reduced iron with dyes. Redox potentials were measured with
permanently installed Pt electrodes.. The Pt electrodes were tested in the lab in a
pH-buffered, quinhydrone solution in order to know if they were giving good readings,
Any electrode differing more than IO mV from the proper value at a given

temperature was discarded.
Electrodes were installed in the field in Louisiana at 50 and ‘100 cm depth in

triplicate. For permanent installations, a hole half the depth desired was made with
a probe and a sharpened metal rod was used to make the hole thinner and deeper
to about 2 cm less than the desired depth of the exposed platinum tip of the
electrode. Following this, a l/4” diameter tube was placed over the lead of the
electrode until the end of the tube fit tightly against the junction of the lead, the heat
shrinking tubing and the top end of the glass tubing. This tube allowed the electrode
to be pushed 2 cm deeper into the undisturbed soil material (beyond the depth
reached by the sharpened metal rod). Dry bentonite clay was poured into the hole
and packed around the lead until the hole was completely filled in order to seal the
system against the flow of water or diffusion or air from soil surface t:o the electrode,
which might lead to erroneous readings.

Redox potentials were taken in the field with a portable voltmeter and a
saturated calomel electrode inserted into a salt bridge (Figure 7). The salt bridge

13
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was placed into wet or moistened soil at the soil surface. The readings were taken
after several minutes when the reading drift decreased so that an equilibrated value
could be recorded. The meter values from the soil were adjusted by adding +244 mV
to the readings in order to base redox potentials on the standard hydrogen reference
electrode.

Temoerature. Thermocouples were constructed from 1.3 cm PVC pipe and
copper-constantan wire (Figure 8). Thermocouples were installed at depths of 50
and 100 cm in duplicate.

Data Recordino

Curtis L. Godfty

flooded or ponded,
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4. Freezing of tensiometer during winter months.
The tensiometer gauges are water-filled w h e n  t h e y  a r e  w o r k i n g  p r o p e r l y .  T h e y  a r e
subject to freezing during the winter and the ballast expand or burst. In order to use
the gauge, each one must be calibrated. This is unpractical. Automatic recording
tensiometer and piezometers are desirable, but are expensive. The use of a swage-
lok and the tensiometer (Soil Measurement System Tucson, AZ) adapted with a
chromatographic system alleviates this problem. The readings are more accurate
and both positive and negative tensions can be measured.
5. Crawfish and fire ant activity along piezometers and tensiometer.
Crawfish are common in most of the soils under investigation. They may burrow
along side of the piezometer or tensiometer. This may be corrected by relocating the
piezometers and tensiometer. More than triplicate sets may be needed to obtain
reliable data.
Fire ants may be a problem with shallow tensiometer. The ceramic cup provides a
source of moisture and the nest may be built around the tensiometer. The 25 cm
depth tensiometer are the most likely to be infested. Once a nest is built, the ants
must be killed and the tensiometer moved because of the tunnel network created by
the fire ant.
6. Spatial variability on a close interval basis of a few meters or less. Soil spatial
variability is inherent. Some soils are likely to be more variable than others.
Vertisols that exhibit strong gilgai relief are the most problematic. Additional
instrumentation alleviates some of the problems, but extreme data ranges and
interpretation of data is still difficult.
7. Long lag times in oxygen diffusion through slowly permeable soils,
The rate of oxygen diffusion is so slow that its measurement and the use of such
data seem impracticle as a way to measure oxygen depletion.
8. Amount of reduction indicated by dyes.
Childs (1981) evaluated the use of Q - x dipyridyl in 10% acetic acid as proposed by
Hoffer (1945). Childs concluded that the low pH may cause erroneous reading. He
suggests that oc - oc dipyridyl dissolved in 1 N NH,OAc is preferred. ,In Louisiana, we
have obtained much more agreeable results with the Pt electrodes when the NH,OAc
solution is used. The (I - u dipyridyl in 10% acetic acid overestimated iron reduction.
9. The pH dependency of iron reduction,
This is not a new problem, but probably the most critical because iron reduction is
used as a portion of the aquic condition definition. Work by Ponnamperuma (1972)
Turner and Patrick (1968) Collins and Buol (1970 a, b), Bohn (1971), Gotoh and
Patrick (1974) and Patrick (1980) have developed redox equilibria and stability
diagrams on the relationship between pH and Eh and iron reduction. In soils that are
acid and continuously flooded this may not be an important problem. However soils
that have neutral and higher pH, extremely low Eh values must be reached before
iron is reduced. At pH 8, iron does not reduce regardless of how low the Eh may
become (Collings and Buol 1970a). There are many aquic soils throughout the world
that have pH > 8. Using the present criteria, these soils would be excluded from the
aquic condition.

18
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Figure 9 shows the relationship between pH, Eh and iron reduction. Any soil that
has an Eh, pH above the line would not exhibit iron reduction. One can determine
that an acid soil at pH 4 would exhibit iron reduction at an Eh of = 320 mV while a
soil at pH 8.0 would require an Eh of < 90 mV to exhibit iron reduction, or a
difference of 230 mV.

The redoximorphic features are waived for red soils, but there are soils that
have a pH > 8 that are not red and will not meet the reduction and redoximorphic
feature required for the aquic condition. Bouma (1990) has adequately stated that
we do not yet have a technique to measure anaerobic, oxygen depleted, conditions.
IO. Measuring aquic condition criteria in loamy and sandy soils.
The majority of the control section of the soils under investigation are fine-silty or
finer. The problems associated with loamy and coarser soils have not been
investigated. These kinds of soils along the Atlantic seaboard and other parts of the
world will present additional problems and questions.

The problems associated with tensiometer and piezometers are not new.
Hvorslev (1951) discussed most of these. We just have not yet devised ways to
overcome many of Mother Nature laws and creatures like crawfish and fire ants. We
see that the problems associated with gathering and interpreting data needed to
support the aquic condition criteria as the most challenging.
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Saturation and Rainfall - The piezometer data (Figure 11) show a perched water
table above 25 cm during the winter and spring of each year, especially during 1997.
practice, rice-soybeans vs rice-crawfish-rice. The Jeanerette soil does oxygenate to
2 m and then resaturate from the top down under soybean management. But the soil
remain wet, saturated and reduced under rice-crawfish management. This is evident
from the figure. The field was in soybeans in 1994 and 1996, but in rice in 1995The
figure depict this management in that water is staring in the field during the summer
of 1995. This soils exhibits Episaturation.
Reduction - The presence of ferrous Fe has been confirmed at this Jeanerette site
using a - ot dipyridyl. The redox data are presented in Figure 12 These data are
similar to the saturation data in that when the soil is saturated the redox potential
decreases. During periods of short saturation duration (1996) the upper 25 cm had
a lower redox potential than the 50 and 100 cm depth, but the potential was below
the threshold of Fe reduction. When the soil was saturated for long duration
(summer 1995 and winter 1997)  the soil was reduced with respect to Fe at both
depths, Prior to rice harvested, the soil was drained and the upper 50 cm was
oxidized. The soil became saturated from winter rains and the soil reduced, but not
to the level it was during rice flooding. As the soil dried in the spring, the upper 50
cm begin to oxidize. The soil remained saturated at 100 cm and slowly dried and a
maxima redox potential was recorded during late summer. When the rains began,
the upper 50 cm saturated and there was rapid reduction because of the abundant
supply of carbon and the redox potential dropped below 0 mv. The subsoil became
saturated, but the potentials did not reach the low that had been recorded during rice
production.
Redoximorohic Features - No redoximorphic features were described for the upper
38 cm. This description was obtained when the field and been in pasture for 2 to 3
years. We described 7.5 YR 516 pore linings in the upper 10 cm during the spring
after rice harvest. There are few, medium, moderately cemented Fe-Mn concretions
in the Btg horizon. This horizon is slightly alkaline. The Fe and Mn are going into
solution and are precipitated in the Btg horizon because of the increase in pH.

Aauic Condition Criteria:
The Jeanerette soil data support aquic conditions. Saturation, reduction and

redoximorphic features occurred within the upper 50 cm to below 2 m. The soil had
an unsaturated zone between 1 and 2 m, which meets the criteria for Epiaquic
saturation. The soil was saturated in the upper 50 cm while dry between 50 cm and
2 meters. Under natural conditions (prairie) if drainage is not provided, it is believed
that the soil will be saturated and reduced for a sufficient  length of time to meet the
aquic conditions. The combined data support the criteria for Epiaquic saturation.

32



@J3) 1lVziN IVkl

33



8
0

8



Soil Temperature:
The soil temperature at 50 and 100 cm is presented in Fig. 13. Note that the

soil temperature is never lower than 5 CC, which is considered biological zero. This
soil‘s microbial activity may be slower in the winter, but the potential for reduction
occurs all year.

Hydric Indicators:
This soil is in LRR T. Based upon the profile description taken in 1994, this

soil does not have any of the indicators to be classified as a hydric soil. This soil
does not meet F5. Thick Dark Surface.
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grazing during wet periods help keep the pasture and soil in good condition.
Fertilizer and lime are needed for optimum growth of grasses and legumes.

The soils of this map unit are moderately well suited to woodland. Wetness
severely limits the use of equipment and causes slight to moderate seedling mortality.
Conventional methods of harvesting timber are suitable, but the soil may be

~ compacted if it is wet and heavy equipment is used. This can be overcome by using
specialized equipment during wet seasons or by logging during the drier seasons.
Competition from understory plants is severe. Reforestation after harvest must be
carefully managed to reduce competition from undesirable understory plants,
Suitable trees to plant are loblolly pine, slash pine, water oak, and green ash.

The soils in this map unit are in capability subclass Illw. The woodland
ordination symbol is 11W for the Crowley soil.

Soils Data:

Profile Description:

TAXONOMIC  CLASS: Fine, Smectitic, hyperthermic Typic Albaqualfs.

TYPICAL PEDON: Crowley silt loam on a broad, nearly level area in cropland at an
elevation of 32 feet. (Colors are for moist soil unless otherwise stated.)

Ap--0 to 18 cm; dark grayish brown (IOYR 4/2) silt loam; weak fine granular
structure; friable; many very fine and fine and few coarse roots; few fine rounded
black and brownish iron-manganese concretions; common fine yellowish brown
(IOYR 5/6) and yellowish red (5YR 516) oxidation stains around root channels;
moderately acid; clear wavy boundary. (8 to 33 cm thick)

l

Eg--18 to 36 cm; light brownish gray (IOYR 6/2) silt loam; weak fine subangular
blocky structure; friable; many very fine and fine roots; few very fine and fine
discontinuous tubular pores; few fine and medium rounded black and brownish
iron-manganese concretions; common fine dark brown (7.5YR 4/4) oxidation stains
around root channels; moderately acid; abrupt wavy boundary. (10 to 35 cm thick)

Btgl--36 to 64 cm; grayish brown (10YR 5/2) silty clay; moderate medium
subangular blocky structure; firm; common very fine and fine roots; common very fine
and fine discontinuous tubular pores; many continuous distinct clay films on surfaces
of peds; few fine rounded black and brownish iron-manganese concretions; many
medium prominent red (2.5YR 4/6) masses of iron accumulation; Imany dark gray
(IOYR 4/l) ped coatings; moderately acid; clear wavy boundary.
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Bckssg--175 to 216 cm; light brownish gray (2.5Y 612) silty clay; many coarse
prominent reddish brown (5YR  5/4) mottles; weak coarse prismatic structure parting
to moderate medium subangular blocky; firm; common very fine random
dis-continuous tubular pores; many distinct slickensides greater tharl 10 cm. long that
are at angles of 20 to 60 degrees; common medium irregular black manganese
accumulations; many medium and coarse prominent yellowish brown (IOYR 96)
masses of iron accumulation; common coarse calcium carbonate concretions;
moderately alkaline.

Chemical, Physical and Mineralouic Data
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This soil was sampled as a CROWLEY SIL
This soil was sampled in ACADIA Parish
This soil's identification number is S95LA001056-  4
The CROWLEY SIL is classified as B
Typic Albaqualf,  fine, montmorillonitic, thermic

Selected physical properties of a CROWLEY SIL soil sampled in
ACADIA Parish, Louisiana.

HORIZON DEPTH SAND SlLT CLAY VCS CS MS FS VFS SAND VFS TEXTURAL
________________________~~_~_~__~_~~~~~~~~~~~_~_~~~~_~~~~~~~  > + CLASS

VFS SILT
(cm) (--_-_____-_-____pct  leas than 2 sun___-_-_-__________)

-_-_--_-_-_-_-__-_______________________-~-~--~-~~~-~~~~__~____________________

AP
E
Et&!1
Bt&!2
Bt#3
Btg4
Ewgss
BCgss
BCkgss
2Ckssg
2Ckss

0- 18 22.3 59.1
18- 36 21.0 52.8
36- 64 10;6 40.6
64- 04 10.9 45.5
84-102 16.4 46.4
102-127 22.6 48.9
127-145 23.3 45.7
145-175 22.4 41.1
175-206 17.9 47.3
206-229 iO.6 50.2
229-244 8.9 49.2

16.6 0.6
26.2 3.2
48.6 0.3
43.6 0.2
35.2 0.2
26.3 0.4
31.0 0.2
36.6 0.1
34.8 0.0
39.8 0.0
41.9 0.0

1.7
3.3

:::
0.2

:::
0.0
0.1
0.0
0.0

0.9 4.0
1.2 5.9
0.0 2.2
0.1 2.4
0.1 3.4
0.1 4.6
0.0 4.3
0.0 4.5
0.1 3.1
0.0 1.6
0.0 1.3

16.1
7.4
7.9
7.9

12.5
17.5
18.7
17.8
14.6

1.2
13.6
2.7
3.0

4.6
4.6
3.3
1.6
1.3

14.2 Sil
60.2 sil
48.5 sic
53.4 sic
60.9 sic1
66.4 Cl
64.4 Cl
58.9 Cl
61.9 sic1
58.6 sic1
56.8 sic

Selected physical and chemical properties of a CROWLEY SIL soil sampled in
ACADIA Parish, Louisiana.

HORIZON DEPTH Uoist. Ret. WRD BULK DENSITY COLE O.C. N C/N

AP
E
Btgl
8tg2
fltg3
Bt#4
Bt#as
BCgss
BCkgss
2Ckssg
2Ckss

0- 18
18- 36
36- 64
64- 84
84-102

102-127
127-145
145-175
175-206
206-229
229-244

27.8
27.1
36.1
33.8
30.1
27.0
27.1
31.1
31.7
35.7
36.5

6.3
8.8

17.5
17.5
15.9
13.4
13.3
16.1
15.7
17.5
18.3

42

21.5 1.48 1.51 1.45
18.3 1.68 1.76 1.64
18.6 1.65 1.74 1.55
16.3 1.85 1.91 1.67
14.2 1.89 1.95 1.76
13.6 1.83 1.93 1.74
13.8 1.93 1.98 1.82
15.0 1.93 1.99 1.78
16.0 1.92 1.99 1.80
18.2 1.83 1.92 1.71
18.2 0.00 0.00 0.00

0.010 1.60 - -
0.020 0.60 - -
0.040 0.84 - -
0.040 0.39 - -
0.040 0.22 - -
0.040 0.07 - -
0.030 0.03 - -
0.040 0.05 - -
0.040 0.07 - -
0.040 0.02 - -
0.000 0.19 - -



Selected  chemical characteristics of a CROWLEY SIL soil sampled in
ACADIA Parish, Louisiana.

HORIZON DEPTH PR PR PR Cs Mg K Na Ex.
____________________-__________-________________________-__-___ Acid.

(cm) (HZO)  (KC11  (CaC12) (----cmole(p+)/kg----)

AP
E
Btgl
Btg2
5tg3
Btg4
Btgss
BCgss
BCkgss
2Ckssg
2Ckss

o- 18 5.1 4.6 5.2 3.8
18- 36 5.3 4.3 5.0 4.1
36- 64 5.3 4.3 5.0
64- 84 6.0 4.8 5.1
84-102 6.4 5.2 5.6 10.5
102-127 6.3 6.0
127-145 7.2 ::: 6.4

9.0
9.0

145-175 6.1
175-206 71:: 6.1

13.5
13.7

206-229 6.2 6.9 18.7
229-244 ;:: 6.0 6.8 20.6

0.8 0.3 0.1 6.0
1.3 0.2 0.1 5.4
5.9 0.3 0.4 8.4
7.0 0.3 0.5 5.4
6.8 0.2
5.6 0.1 :::

3.6

5.4 0.1 0.7 ::z
7.7 0.2 1.0 3.0
7.6 0.3 0.9 1.8
10.1 0.3 1.0 3.6
11.0 0.4 1.0 4.0

Selected chemical characteristics of a CROWLBY  SIL soil saepled  in
ACADIA Parish, Louisiana.

HORIZON DEPTH CEC BASE SAT. Fe Al W PHOSPORUS
__________________________~_____________________________,_______________________

(cm) (NH40Ac) (sum) (NH40Ac) (sum)
(cmole(p+)/kg)  (-----pet----)

(%) (cmolc(p+)/kg)  Bray  1 Bra9 2
(____PPrn____)

_______________________~________________________________._______________________

A P 0- 18
E 113- 36
Btgl 36- 64
Btg2 64- 84
BtP3 84-102

6.5 11.0 76.9 45.5 0.2
7.5 11.1 76.0 51.4 0.3

18.5 24.2 85.4 65.3 0.4
19.8 23.9 93.4 77.4 0.4

Bte4
20.0 21.7 so.5 83.4

102-127 15.3 19.2 100.7 89.6 :::
Btgss 127-145 16.0 17.6 95.0 86.4 0.3
0cgss 145-175 19.3 25.4 116.1 88.2 0.3
BCkgss 175-206 23.0 24.3 97.8 92.6 0.2
2Ckssg 206-229 27.8 33.7 108.3 89.3 0.2
2Ckae 229-244 30.0 37.0 110.0 89.2 0.1

1. Values of less than 0.05 are reported as 0.0.
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CROWLEY
REDOX

s95LA-001-004
500

450

200
M

*25cm ++50cm  ++lOOcm
50 , , , , , , , , , , , , ,, , ( , ( , , , ( , , , , ,
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Fig. 16. Redox Potentials at 50 and 100 cm for the Crowley Soil, May 1995 through May 1997.
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Hvdric Indicators:
This soil is in LRR T. The data support the Hydric indicator F3. Depleted

Matrix. This soil has been kept of the Hydric Soils of Louisiana by being described
as somewhat poorly drained., but do not have a frequently occurring water table less
than 0.5 feet from the surface for 14 consecutive days during the growing season.
We contend that the soil is poorly drained and probably meets 2.b.(2) of the Hydric
Soils Criteria.
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Location:
Date:

@JlJ&
Avery Island
Avery Island
Avery Island
Avery Island
Avery Island
Avery Island
Avery Island
Avery Island
Avery Island
Avery Island
Avery Island

Amy Island
2-May-87

!&&p

a25
25-34
34-45
45-80
80-110
110-150
150-170
170-190
100-225
225255

w
25.6%
20.5%
20.4%
20.7%
20.6%
20.6%
20.5%
20.4%
20.5%
25.6%
28.0%

%siit
84.9%
74.1%
68.5%
73.4%
74.3%
75.8%
77.2%
70.2%
78.4%
73.3%
70.8%

Paitlcle  Size Analysis

9.5%
5.4%

11.1%
5.0%
5.1%
3.6%
2.3%
1.4%
1.1%
I.?%
1.2%

--__--  .$.and --___--___

1% m $ vfs
3.6% 4.0% 0.7%

0.8% 1.9% 2.2% 0.5%
1.4% 4.0% 4.4% 1.0%
0.9% 2.3% 2.3% 0.4%
0.8% 1.0% 2.1% 0.3%
0.3% 1.4% 1.6% 0.3%

0.1% 1.0% 0.7% 0.5%
0.1% 0.5% -0.8% 0.2%
0.1% 0.3% 0.4% 0.3%
0.0% 0.2% O.@% 0.3%
0.1% 0.2% 0.5% 0.4%

Class
SiL
SiL
SiL
SiL
SiL
SiL
SiL
SiL
SiL
SiL

SiCL



Location:
Date:

Sample
Avery Island
Avery Island
Avery Island
Avery Island
Avery Island
Avery Island
Avery Island
Avery Island
Avery Island
Avery  Island
Avery Island

SOlLFERTlLlTYPROFlLE

Avery Island
2-May-07

--------Exchangeable Cations-,
Deothkml L!x & Q &!g y

O-8 4 . 8
Na &

55 4.53 3.31 0.37 0.10 3.60
a25 4.7 61 1.55 2.84 0.23 0.15 8.20
2534 4.7 40 1.65 2.15 0.21 0.18 3.90
3445 4.7 50 326 3.21 0.32 0.24 6.00
45-80 4.0 65 3.32 3.08 0.37 0.32 6.40
80110 5.0 102 346 3.37 0.37 0.40 5.20
IlO-150 5.0 110 5.00 4.36 0.30 0.52 3.60
150-170 5.1 131 5.73 4.33 0.39 0.53 2.80
17c!-190 5.2 182 7.29 4.80 0.44 0.61 1.40
190-225 5.4 230 7.27 4.31 0.37 0.58 1.10
225-255 5.6 250 7.10 4.02 0.33 0.58 0.40

.----- -Acid.  C.E.C. %Base  %Na %Al
y BaCl2-TEA  (sum) m Sat.=-

0.00 13.06 21.45 30.1% 2.1% 30.0%  1.37
0.00 0.70 14.58 32.8% 3.2% 56.5% 0.54
0.30 8.53 10.70 30.0% 3.9% 46.6% 0.77
0.M 10.61 17.63 30.8% 3.4% 45.4% 1.01
0.00 10.61 17.60 40.0% 4.6% 47.5% 1.08
0.00 8.16 15.75 48.2% 5.3% 40.7% 1.03
0.00 7.34 17.60 58.3% 5.6% 26.0% 1.15
0.00 4.90 15.07 00.1% 4.9% 20.3% 1.32
0.40 4.90 17.07 72.7% 4.6% 0.4% 1.51
0.30 4.08 16.60 75.4% 4.696 7.0% 1.68
0.60 2.45 14.47 83.1% 4.8% 3.1% 1.77





Patrick, W. H., Jr. 1980. The role of inorganic redox systems in controlling
reduction in paddy soils. p. 107-117. h Symposium on tpaddy soils Proc.
Institute of Soils Science, Academia Sinica.  Nanjing, China.

Patrick, W. H., Jr., and I. C. Mahapatra. 1968. Transformation and availability
to rice of nitrogen and phosphorus in waterlogged soils. Adv. Agron. 20:323-
359.

Ponnamperuna, F. N. 1972. The chemistry of submerges soils. Adv. Agron.
24:29-96.

Turner, F. T., and W. H. Patrick, Jr. 1968. Chemical changes in waterlogged
soils as a result of oxygen depletion. p. 53-56. b Trans. Int. Congr. Soil Sci.,
9th,  1968. Adelaide, Australia.
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500 PM - 7:00 PM RegistIethll

AM Chalrc~erson  - Tommie Parham
8:ooAM- 9:ooAM

9:oo Ah4 - 9:lS AM

9:lS AM - 1o:ca AM

lo:oo AM - lo:30  Ah4

10:30 AM - 11:oa AM

1l:ooAM  - 11:lO AM

ll:lOAh%-11:2oAhl

United States Department of Agriculture
Natural Resources Conservation Service

RegiStZ%i0ll

Welcome
Gene Andreucceni
West Regional

Conservationist
USDA-NRCS
Sacramento, California

Mlcs Reorgalliza tion
mdReimmtion of
Soil SuweyAclivftie3

Dr. Richard Arnold
Diiector,  Soii Division
Washington, DC.

Brealr

Cnlifomia  Landscapes
Dt. Hershel R Read
State ~It.XMtiOtit,
California
USDA-NRCS

NorthEartAgrinrhro~
Experiment Station
Report

Dr. Marty Rabenhorst
Dcpuiment of

Agronomy
University of Maryland

BLhi  _ Soil Sunq
ACtiVitit3

wiiam  volk
BLM  State Soil Scientist
Bilhgs.  Montana
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290 PM - 2110 PM

2:10 PM - 2:20 PM

2~20 PM - 2:30 PM

2:30 PM - 390 PM BIG&

Report on the Nathal
Research CottnciI
Committee on the
charactetition  of
WC’erklndr

Dr. carole lolmston
Natural Resources

Research hStiNlc
university of Minnesota

WestAgriarltwal
Experiment Skltion
Repoti

USFS - Soil Survey
ACtiVitie.3

GTctta  Ealey
Wa~eahed  and Air

Management
Washington, DC.

North CentralAgricthrol
ExperimatSfation
RepOti

Dr. Doug Malo
Plant  Science Department
South DaLota State

UlliVCnity

2

3:OO  PM - 4:30  PM Panel Dirctusion  on
Dishtrbcd SoiLs

Dr. Tom Ammom -
Panel Leader

600 PM - 8:OO  PM Mai Tai Mixer Monday
evening for 11110  get
together

8:OoAM.1o:OOAM

9:3oAM-  1o:OOAM

lo:oOAhf-  12:OOPM

1290 PM - 290 PM

290 PM - 303 PM

Hydric Soil hu.s
Seminar

Dr. Martin  Rabcahoat  -
chairman

BIcak

Hydric Soil Is.na
Seminar - Cont.

commlttec  1
NC% and USDA
Reorgani2ati0n

Chair: Thomas E. Calhoun
committee 2
Soil Qulity
co-Chair:
Maurice  Maurbach
co-chair:  Bob Memissc
Commfttee  3
Hydric Soil
chair: Martin Rabenhont
committre4
Erc&d Soils
chair: Tom Fcmon
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Repon
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USDA -NRC-S
Nationll  Soil Survey
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IJnited  States N;hral Rrsoorces
Departmeut of Consrrvntion
Agriculture Service

P.O. Dox  2890
Wnshington,  D.C.
20013

Subject: National Cooperative Soil Survey Conference Date: 8/S/95
Steering Committee Minutes

To: Stewing Team Members
(see listing)

File Code: 430-14

The Steering Committee for the National Cooperative Soil Survey Conference met at the
conclusion of the Conference on 7/14/95,  in accordance with the By-laws. The meeting
was called to order by Dr. Arnold at I I :00 AM, and a quorum was present. Items to be
discussed were the committee repotis and recommendations, and the location of the next

conference.

The first order of business was to take action on committee reports and recommendations.

1. Committee 4, Eroded Soils Chair  - Dr. T.E. Fenton
A. No specific recommendations for action were presented to the Steering Committee.

B. It WBS moved and seconded that the Committee report as submitted be accepted.

Motion passed.
C. I( was moved and seconded that the committee be continued.

Discussion included :



6

2. Conmittee 3, llydric Soils Chair - Dr. Martin Ilabenhorst
A. Recommendation 1 - Policies and mandates set forth by the 198.5 Food security

Act (FSA), the 1990 Food, Agriculture. Conservation and Trade Act (FACTA),

and the Wetland Protection portion ofthe  Clean Water Act (CWA - Set 404)
forced the development of hydric soils definitions, hydric soils criteria, and hydric
soil lists within a relatively short period of time. Because of similar exigencies, the

Field Indicators of Hydric Soils in the United States were also developed and
implemented rapidly.

Thus, while we do understand that the Field Indicators are soil morphological
features related to iron reduction and organic matter accumulation and thus

generally indicative ofwet soil conditions, the National Cooperative Soil Survey
Conference should acknowledge that:

a. due to the rapid development of the Field Indicators, they have not
been correlated with objective and measurable soil properties (a
technical standard) which would more fully explain the definition of
Hydric Soils. and

b. that in spite of the release  of the Field Indicators, the degree of
wetness or anaerobiosis reflected by these Indicators is not well
understood (especially some of those which are related to organic
matter features such as stripped matrix. 70% ofvisible grains

masked with organic material, and soil colors of 3/l or darker, as
opposed to colors of 3/2 or 3/3).

Comdttec  action:

The Committee would prefer that the recommendation emphasize what is

known, not what is not known The Steering Committee recommends
therefore to have Committee 3 - Hydric Soils restate the recommendation in a

more positive manner. The Steering Committee will then send it to the National
Technical Committee on Hydric Soils along with the concerns listed. For

example, the statement could be worded along these lines:
I,ichi I~rtlic~alor.~.  arc soil rtlor~~lf~~l,olo~i~~frlf~,ait~r~.s rrlnfed  lo irotr reduclion  and
orgmric  nralicr accrrnrrrlaliotl  atrd lhus ptrernlly  indicolive  of we/ soil
cot~diriorls.  Ilrrr  to their rqid d~v~~/qm~~~/.  cotr/irruit~g the documentation OH
their corr~ltrliorr  with nrco.rrwohl~  soill)r(~)l,rlit?.~  i.s recomnr~~rdcd

B. Recommendation 2 - A Technical Standard for hydric soils should be developed to
clarify the definition of Hydric Soils and to provide an objective and measurable
way to evaluate when the definition of hydric soils has been met. The Technical
Standard should focus on I) the height, duration, and seasonal occurrence of the
free water surface within the upper 30cm of the soil, and 2) chemical parameters

indicative of anaerobic conditions such as the level of dissolved oxygen or iron
reduction.
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Commiltee artion:
The Steering Committee agrees that technical standards are needed, and it
supports the concept and development of technical standards. The Steering
Committee requests, however, that  the word “objective” be removed
from the committee’s recommrndntion  number 2 statement “...Hydric
Soils and to provide an &j&v~ and measurable way to evaluate when....“.
The Steering committee feels this statement could be misinterpreted as
implying that what has been done to date is not objective. With that
modification, the Steering Committee will forward this recommendation on

IO the National Technical Committee on I-Iydric Soils Committee for their
consideration.

C. Recommendation 3 - It is clear that the Field Indicators will continue to be used
before a technical standard can be developed and approved. Therefore, the
National Cooperative Soil Survey Conference should encourage inclusion of a
caveat in the introduction to the Field Indicators of I~lydric Soils in the United

States (perhaps similar to #I) which identifies the extend of our scientific
knowledge reg,arding the Field Indicators.

Committee action:
The Steering Committee recommends therefore
The Steering committee recommends that Committee 3 restate the
recommendation in a more positive manner similar to what is recommended for
their recommendation number 1, The Steering Committee will encourage the
inclusion of a positively worded statement to this effect in the introduction to

the Field Indicators. Such a statement should encourage developing
documentation to filrther  support Field Indicators.

D. Recommendation  4 - The Technical Standard should be cleveloped by a joint group
comprised of the Technical Issues Subcommittee  of the NTCXIS and the
pedological research (AES) community.

Committee 2wtion:
Rrvicw  cllrrrnt  membership of the Technical Issues Subcommittee to insure
researchers from the Agicukural  Ikq~erimcnt  Stations arc included.

Cmrent  membership on the Technical Issues Subcommittee includes:
Dr. Del Fanning University of MaTland
Dr. Jim Richardson North Dakota State University
Dr. Ilcrb  lluddleston  Oregon State University
Dr. Chen Lu Ping University of Alaska

Dr. Steve Faulkner I.ouisiana State Llniversity
Dr. Wayne Skagg North Carolina State University

This should constitute a good representation of the pedological research
community.

No further artioll  nrrded
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E. Recommendation 5 - Research should continue to be focused on identifying the
relationships between soil morphological properties and the types of soil conditions
to be included in the Technical Standard (the height, duration, and seasonal
occurrence of the free water surface within the soil, and chemical parameters
indicative of anaerobic conditions such as the level of dissolved oxygen or iron
reduction).

Committee action:
Recommendation accepted It will be forwarded to the NTCHS,

F. Recommendation 6 - The Field Indicators should provide a focal point for research
activities, so that their significance may be fully understood and interpreted.

Committee action:
The steering Committee accepts this recommendation pending removal of the
word “fully” from the statement “...so t/~nt  G~civ  sip/$cmm  nmy hefrrNv

i111d~ts/00d  mtl itrtqmlcd.  ” The concern here, again, is possible
misinterpretation of the word “fully” as meaning a total lack of understanding.

3. Committee 1 - NCSS  and USDA Reorganization Chair - Thomas E. Calhoun
A. Recommendation I - Propose to the NRCS that the name of the Soil Survey

program be changed to The Soil Resources Cooperative Program If the agency
elects to change the name of the program, then develop a proposal to change the
name of the National Cooperative Soil Survey Program

Committee action:
The Steering Committee tabled this recommendation because the Program
is named by legislative action, and would require legislative action not agency
action to change it.

B. Recommendation 2 - A lead soil scientist from each of the 6 regions of NRCS
serve as liaison to the NCSS Conference.
Committee  action:

Recommendation accepted, and it will be forwarded to the 6 NRCS
Regional Consenrationists  for their consideration.

C. Recommendation 3 - Establish a National Cooperative Soil Research Agenda
Standing Committee.
Committee action:

Recommendation accepted. Dennis Lytle moved, rod it WRS seconded
that the intent of the draft  charges (attached) be reviewed by the Committee
and that suggestions be submi&d  to Dennis by 8-15-9.5. Suggestions for a
committee Chair should also be submitted by that date. Motion carried. It

was also moved rnd seronded that this Research Agenda topic be discussed
at each of the Regional Conferences. /~isn~c:~ion  CCW~WJ nm~rrd //tefnct
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~hni  the Ikgioml co~sJ;‘remx~s  set Air own opr~dm, nrrd the Nakmnl
Corlfermce  cm mly srrggesi  ngendo  ilems for their corrsidernkm The

motion was amended to state that the National Conference recommends

that this Research Agenda topic be included on the agendas of the Regional
Conferences. Motion carried.

D. Recommendation 4 - Initiate and develop a soil educational activity that
incorporates all agencies and members to accommodate the various kinds of land.
This activity should be designed to provide a colorful and structural approach to
promoting the interest and desire to sustain the productivity of the soil resource,
Audiences including youth groups, schools, land users both public and private need
to be accommodated. State ofthe  art techniques, including involving National

Educational Groups should be used. This needs to be a continuing activity to
accommodate arising needs and to utilize the latest visual and educational
approaches.

Commiltee acfion:
A Task Force is to be established to address the awareness and educational

needs  of the soil survey program. This issue will also be recommended to the
Regional Conferences for consideration on their agendas.  Regionnl

Conferences will be asked to CIIIIYBS  their membership for ideas on
appropriate tasks and for potential membership.

E.. Recommendation 5 - Propose an Ad-Hoc Committee be established on Global
Climate Change activities. This Committee will report at the next Regional and

National Conferences so that the membership will have a better understanding of the
kinds of projects being carried out.

Committee acfion:
Global Climate change activities will be included in the charges for the Research
Agenda Standing Committee. ’

F. Recommendation 6 - the Steering Committee include 6 NRCS representatives in

addition to the Director of the Soils Division instead of the 7 representatives it

currently has. The 6 representatives will include representatives ofthe  National
Headquarters, National Soil Survey Center, and Regional soil staffs as determined
by the Director, Soils Division NRCS.

ComniiUee  action:
The motion was presented and it was seconded. The hlotion
carried.

G. Recommendation  7 - A member ofthe  private sector be added to the Steering

Committee as designated by the National Society of Consulting Soil Scientists

Committee nctioo:
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Motion was made and seconded. I~iscr~.wio~~  cerrkred WI who nri@ he
dcsignoted  by the Society. With concurrence of Pierre Bordenave, the motion
was amended to: The President Elect of lhe National Society of
Consulting Soil Scientists be added to the Steering Committee to represent
the private sector. hlotion carried.

11. Recommendation 8 - Recommend to the Regional Conferences that they formally
invite the 1890 Land Grant Institutions to their Conferences, and determine the status

ofMemoranda  of Understanding on soil survey with these schools. Where there are
no MOUs determine if the schools want to be cooperators with NCSS and participate

in the National Conference.

Committee action

Recommendation accepted. NRCS NHQ Soil Staffwill review the status of
MOUs. This recommendation will also be given to the Standing Committee on

Research Agenda, and will be provided to the NRCS Soil Quality Institute.

4. Committee 2 - Soil Qualify Co-Choirs Dr. hlnruice Mausbach and Dr. Bob

Meurisse

No specific recommendations were presented to the conference for action.
The following proposal was submitted on Soil resilience: It is proposed that a
Committee on Soil resilience be established with at least 3 representatives from each
region and with the following charges.

I, 7’0 evaluate and elaborate on the concept of soil resilience and develop an

operational definition.
2. To identify the potential areas of application as a tool in the assessment of soil

degradation and soil quality.
3. To assess the relevance and possible application ofthe  concept in CRP, WRP,

and other such programs.

Steering Committee accepts the report ns presented. The committee also
recommends that this committee be continued with revised charges for the next
National Conference. Charges will include the suggestions on a committee for
soil resilience.

5. Recommendations from the Panel on Site Specific Soil Survey.

A. Establish a NCSS representative on the National Society of Consulting Soil
Scientists (NSCSS) High Resolution Soil Survey Committee. The NCSS
representative will be selected from the membership ofthe  NCSS Standards

Committee, or a nonmember of their choice.

Committee action:
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The Committee recommends the Chair of the Standards Standing Committee
or his representative be a member of the NSCSS High Resolution Soil Survey
Committee.

B. Establish a NSCSS representative on the NCSS Standards Committee. The NSCSS
representative will be selected from the membership of the NSCSS High Resolution
Soil Survey Committee, or a nonmember selected by the Board of directors.

Committee action:
Since committee membership is the option of the respective committee chair, the
Steering Committee will forward this recommendation to the Chair of the
Standards Standing committee for his consideration.

6. The Agronomy Department and the Louisiana Agricultural Experiment Station of the
Louisiana State University Agricultural Center in cooperation with the Louisiana
NRCS have invited the 1997 National Cooperative Soil Survey Conference to meet in
Louisiana.

Committee action:

The steering Committee accepted the invitation,

THOMAS E. CALHOUN
Program Manager
Soils Division
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ADDENDUM TO STEERING COMMITTEE MINUTES 12/27/95

1. All proposed changes to the By-Laws were approved. Acopy of the revised By-Laws
are attached.

2. A revised set of recommendations from the Hydric Soils Committee were received, and
the revisions have been incorporated into the report for the Proceedings.

3. The Division Director has determined that the 6 NRCS representatives on the NCSS
Steering Committee, in addition to the Director himself, shall be:

One representative from the National Soil Survey Center
One representative from the Soils Division, NRCS, National Headquarters staff
Four NRCS State Soil Scientists, one from each of the Host States for the next

Regional Conferences as determined by each of the Regional Conferences.
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BY LAWS
NATIONAL COOPERATIVE SOIL SlJRVEY

CONFERENCE

Article I. Name

The name of the Conference shall be the National Cooperative Soil Survey (NC!%)
Conference.

Article II. Objectives

The objective of the Conference is to contribute to the general human welfare by
promoting the use of soil resource informatton  and by developing recommendations for
courses of action, including national policies and procedures, related to soil surveys and
soil resource information.

Article III. Membership and Participants

A. Permanent chairman of the Conference is Director of

Soils. NRCS.

B. Permanent membership of the Conference shall consist of

1, Members of the Steering Committee.

2. Additionally, two State members appointed by each ofthe  four regional
conferences, and six NRCS lead soil scientists as members representing

each of the six NRCS Regions.

3. Individuals designated by the Federal Agencies

listed in Appendix A.

C. Participants of the Conference shall consist of

1. Permanent members, and

2. Individuals invited by the Steering Committee
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Article IV. Regional Conference

Section 1.
Regional Conferences are organized in the northeast, north-central, southern, and western
regions of the United States.

Section 2.
Regional Conferences determine their own membership requirements, off%zers,  and

number and kind of meetings.

Section 3.
Each Regional Conference adopts its own purpose, policies, and procedures, provided
these are consistent with the bylaws and objectives of the NCSS Conference.

Section 4.
Each Regional Conference shall publish proceedings of regional meetings

Article V. Executive Services

The National Headquarters Soils Staff of the Natural Resources Conservation Service
(NRCS)  shall provide the Conference with executive services. The Soils staff NRCS,
shall:

- Carry out administrative duties assigned by the Steering

Committee.

- Distribute draft committee reports to participants.

- Issue announcements and invitations.

-Prepare and distribute the program

- Make arrangements for lodging, food, meeting rooms, and local transportation

for official functions.

- Provide a recorder

- Assemble and distribute the proceedings.

- Provide publicity.

- Maintain the Conference mailing list

- Maintain a record of all Conference proceedings; proceedings of Regional Conference
meetings; and a copy of each Regional Conference’s purpose. policies, and procedures.
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Article VI. Steering Committee

Section 1.
The Conference shall have a Steering Committee. The Steering Committee shall assist in
the planning and management of the Conference. The Steering Committee shall consist
Of

- The NRCS Director, Soils; permanent chair.

- The U.S. Forest Service Soil Survey Leader.

- The Bureau of Land Management Senior Soil Scientist,

- Four Agriculture Experiment Station Soil Survey Leaders,
one from each respective Regional Conference. This
normally is the State representative that was chair
or vice chair of the previous Regional Conference.

- Six NRCS Soil Survey Staff Leaders, to include representatives of the National
Headquarters. National Soil Survey Center, and Regional Soil Staffs as determned by
the Director, NRCS Soils Division

- The President Elect of the National Society of Consulting Soil Scientists, representing
the private sector.

Section 2.
The Steering Committee shall select a vice chair for a 2 year term The chair is
responsible for all work of the Steering Committee. The vice chair acts for the chair in the
chair’s absence or disability or as assigned.

Section 3.
The Steering Committee shall formulate policy and procedure for the Conference,
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Section 4.
The Steering Committee shall plan, organize, and manage the Conference. The Steering
Committee shall:

- Determine subjects to be discussed

- Determine committees to be formed.

- Select committee chairs and obtain their approval and
that of their agency for participation.

- Assign charges to the committee chairs

- Recommend committee members to committee chairs

-Determine individuals from the United States or other
countries with soil science or related professional
interest to be invited to participate.

- Determine the place and date of the Conference

- Organize the program and select presiding chairs for the
sessions.

- Assemble in joint session at least once during each
Conference to conduct business of the Conference.

Section 5.
Steering Committee work will normally be done by
correspondence and telephone communication.

Section 6.
FiRy percent of the Steering Committee shall constitute a quorum for the transaction of
business. Items shall be passed by a majority of members present or corresponding. The
chair does not vote except in the case of ties.

Article VII. Meetings

Section 1.
A meeting of the Conference normally shall be held every 2 years in odd numbered years
for the presentation and discussion of committee reports; exchange of ideas; and
transaction of business. It shall consist of committee sessions and general sessions.
Opportunity shall be provided for discussion of items members may wish to have brought
before the Conference.
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Article IX. Amendments

The bylaws may be amended by ballot with a majority vote of the permanent members.
An amendment shall, unless otherwise provided therein be effective immediately upon
adoption and shall remain in effect until changed.
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APPENDIX A

FEDERAL AGENCIES HAVING MOU’S WITH NRCS
in the

NATIONAL COOPERATIVE SOIL SURVEY CONFERENCE

Agricultural Stabilization and Conservation Service, U.S.D.A

Bureau of Indian Affairs, U.S.D.I.

Bureau of Land Management, U.S.D.1,

Bureau of Reclamation. U.S.D.1

Economics and Statistics Service, U.S.D.A.

U.S. Environmental Protection Agency

Federal Crop Insurance Corporation, U.S.D.A,

Forest Service. U.S.D.A.

National Bureau of Standards. U.S.D.C

National Oceanic and Atmospheric Administration, U.S.D.C

National Park Service, U.S.D.I.

Office of Territorial Affairs, U.S.D.I.

Extension Service. U.S.D.A

Cooperative State Research Service, U.S.D.A.

Tennessee Valley Authority (quasi Federal)

U.S. Fish and wildlife Service, U.S.D.I.

U.S. Food and Drug  Administration, U.S.D.H.H.S

U.S. Geological sunfey. U.S.D.I.

U.S. Army Corps ofEngineers,  U.S.D.0.D
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Defense Mapping Agency,  U.S.D.O.D.
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PARTICIPANTS IN THE 1995 NATIONAL COOPERATIVE SOIL SURVEY CONFERENCE
SAN DIEGO, CALIFORNIA

Dr. Andrcs Aguilar
Universidnd Aulonom Clnpingo
P.O. Box 45
56230 Cbapingo
Mexico

Dr. Bob Abrcos
Soil Scientist
National Soil Survey  Ccutcr
USDA - SCS
Fcdcral Builditlg. Km 345
100 Ccnlcnnial Mall North
Lincoln NE 68518-3866
(402)437-5659
FAX (402)437-5336

Terry Abe
Soil Scicikt
USDA-NRCS
W. 3 16 Boone  Avenue
Suilc 450
Spokane. WA 99201.2348
(509) 3.53.2339
FAX (509)  353-2354

Dr. Tom Anunons
Associale Professor Soil Genesis
Departme~~t  of Plant and Soil Scicoces
College  of Agriculture
Univcrsily of Tennessee
Kuowille  TN 37901
(615)974-8804
FAX (615)974-4744

Gene Aodrcuccetti
Regional Conscwationist.  West
USDA-NRCS
6.50  Capitol Mall, Rm 6072
Sacramento,  CA 9581.5
(916) 498.5284
FAX (916) 498.5326

Dr. Richard W. Arnold
Director, Soil Suncy
USDA - NRCS
P.O. Box 2890
Wasbiogton. D.C. 20013
(202)720-1821
FAX (202)720-4593

Russell  Alrnaraz Wajwe  Bnclmao
Soil Scicntisl Soil Scientist
USDA-NRCS USDA-NRCS
P.O. Box 2890 200 4111  Slrccl S.W



Picrrc Bordenave
National Society of Consulting Soil Scientists
C/O InterMow~tain  Resources
1 I I Cedar Suite #8
P.O. Box 1721
Sandpoint. Idaho 83861
(208)  263-9391
FAX (208) 263-7013

Dr. RR). Brym
Associate  Professor of Soil Ccncsis end
Clnssitication
Dcpnrtmcnt  of Soil, Crop, and Atmospheric
Sciwccs
Corllell Uni\ersit~
Ithaca NY 14853
(607)255-1716
FAX(607)25S-2611

Thomas  Calhoi~n
Assistmt Director, Soil Sunc)
NKCS
P.O. Box 2890
Washinglou, I).C. 20013
(202)720-I821
FAX (202)720-1593

stew Carpenter
Slate Soil Scientist
USDA - SCS
75 High Street
Morgantown  WV 26505
(301)291-1181
FAX (304)291-462X

Kim Chang
Soil Scicntisl
USDA-NRCS
2121-C 2nd Street
Suite 102
Davis CA 95616.5175
(916) ;57-8270

Dr. Mary Collins
Professor of Soi Gcncsis  and  Classiticatiou
Depmment of Soil Science
College of Agriculture
University of Florida
Gainesville. Florida 3261 I
PlloIIc  (901) 392-19s  I
FAX (904) 392-3902
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Richard Cootc
Progrm  Leader
Agriculture Canada
Research  Branch
Center for Land and Biologic Resources
Research
Ottawa. Ontario KIA-OC6
(613)99S-501  I
FAX (613)995-7283

Jiur Culver
Nntional  Soil Sunq Ccntcr
USDA - SCS
Fcderid  Building. RIII 345
100  Centemial Mall North
Lincoln NE 68508-3866
(102)137-S3S3
FAX (102)137-S336

Jerv Dnigle
State  Soil Scientist
NKCS
3737 Go\erlrllrcllt Strec~
Alcsandira. LA 71302
(3 18) 473-7787
FAX (215)199-3979

Bill Doll:uhide
Soil Scientist
USDA-NRCS
5301 Lollglcy Law
Rcno. NV 89Sl I
(702)7X1-5875
FAX (702)7X4-5939

Mike Dornnratz
Conmittcc  Secrctarint
Fedmrl  Geographic Data Committee
USGS
590 National  Ccnkr
Reston, VA 22092

Dr. tlari Eswaran
National Lcadcr. World Soil Resources
NHQ Soil Surwy Division
LJSDA  - SCS
P.O. Box 2X90
W;lshington.  D.C. 



Dr. Chris Evans
Associate Professor of Pedology
Natural Resources Depnnn~ent
Collcgc of Lift Sciences and Agricultw
University of New Hmpslrire
Durlmm  NH 03824
(603)862-1020

Dr. Klaus Flaclr
USDA-NRCS rclired
4104 El Macero Dr.
Davis, CA 95616

Jim Fortncr
Soil Scicntisl
USDA-NRCS
National Soil Suncy  Ccntcr
USDA - SCS
Federal Building. RIII 345
100 Ccntcnniill Mall North
Lincoln NE 68SOR-3866
(402)437-5353
FAX (402)437-S336

Jerry Frccouf
U.S. Foresl Service
740 Sinms  SI.
P.O. Bos 25127
Lakwood, CO X0225
(303) 275.5095

Talbert Gerald
Stale Soil Scientist
NRCS
Federal Building. Bos 13
355 East Hmcock  Ave.
Ahlens, GA 3060  I
(706) 546-2278

lot Gibson
U.S. Army Corps of Elrginccrs
(703) 355-2675
FAX (703) 355-3 176
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Chuck Gordon
Soil Scierltis~
USDA-NRCS
IO East Babcock Strecl
Bo~oran,  MT 597 15-4704
(406) 587-6818
FAX (406) S87-6761

Rob Grifli~h
USDA-Foresl  Scwice
630 S~II~~III~ St.
San Francisco, CA 941 11
(415)  705-2876

Kcnnclh  Harvard
NASIS Projecl  Manager
NRCS
Iofoma~ion  Teclmology Centa
2625 Redwing Rd., Suite 110
Ft. Collins, CO 80526
(970) 282-1457
FAX (970)  282-1955

Dennis Hcil
Skite Soil Scienlis~
NRCS
220 E. Rosscr Ave.
Bismark. ND 58502-1458
(701) 250.4435
FAX (701) 250-4118

Do~~glas  Helms
Nalionnl Historian
NRCS
P.O. Box 2890
Washington, D.C 20013
(202) 720-3766
FAX (202) 720-6473



Dr. C. Ste\,c Holzhq
USDA - SCS
Federal  Building. RIII 345
100 Cet~lemrial  Mall North
Lincoln NE 68508-3X66
(402)437-5353

sim Indorante
Area Soil Scientist
NRCS
25 B Ceirlcr  Pta/a Dr.
Bctlcviltc,  IL  62220
(61X)  234-1484

Dr. Carol JO~ISOII
Natural Resources Researctl Institute
University of Minnesota
5013 Miller  Trunk Higtwrq
Duluth, MN 5581  I
(2 IX) 720-4269

Paul Johsmr
U.S.  Forcsl Scnice
Deputy  Forest  Supcnisor
Augelcs NF
701 N. Santa Anita AYC.
Arcadia, CA 91(106
(XIX) 574-1613
FAX (X t 8) S74-5233

David Jones
State Soil Scientist
USDA - SCS
100 Wcsl  Capitol Street
Jackson MS 39269
(601)96S-5193
F A X  (601)965-Y 17X

Dr. Ellis Knox
National Soil Survey  Cci~lcr
USDA - SCS
Federal Building. Rm 345
100 Centennial Mall Non11
Lirlcolrl  NE 68508-3X66
(402)J37-5353
F A X  (.lO2)437-5336

2 4

Kip Kolcsinskar
State Soil Scientisl
USDA - SCS
I6 Professional Park Road
Slorrs  CT 0626X-1299
(203)1X7-4047
F A X  (203)4X7-4054

Dr. Alnn Kossc
Soil Scientist
Burcao  of Indian  Ahairs
Navajo Area Oflice
Land Inwnlo~  ilnd Ctassificalim Section
P.O.  Box 1060
Gallup. NM X7305
(SOS) 863-X487
FAX (SOS) x63-8245

Karl Langlois
Soil Scicnrist
Biological Conscnnlion  Sciences Staff
P.O. Box 2890
Washington. D.C. ZOO  13
(202) 720.IX58
F A X  (202) 
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Dr. Doug Malo
Dcpartttrcnt of Plant Sccinces
South  Dakota State University
Box 2140
Building NPBL. 247C
Brookings.  SD 57007

Dr. Maurice Mausbncb
USDA - SCS
P.O. Box 2X90
Washington. D.C. 20013
(202)720-1X12
FAX (202)720-4593

Dr. Dwaync Mays
National Soil Survey  Center
USDA - SCS
Federal Building. Rm 345
100  Centennial Mall North
Litxoltl NE 6850X-3866
(402)437-5353
FAX (402)437-5336

N:~tb:m McC;dcb
Soil Scientist
Ecologic;tl  Scieuxs  and Planning  Sliiff
Midwest NTC
USDA - SCS
Fcdcral Building. RIII 345
IO0 Cetttcnnial Mall North
Lincoln NE 6850X-3866
(402)437-S3  1.5
FAX (402)437-S3X1

Mark S. McClaiu
National Society  of Consulting  Soil Scientists
Soil Horizons Inc.
1300 Dm\vbridgc lituc
Lafayette, IN 479tl.i-7814
l-X00-  28%Soil
(317)449-1665
FAX (317)149-1313

L~IIII Mood)
NRCS
2121-C 2nd Street
Suite 102
Davis. CA 9.(616-5475
(916) 757-X27(1

Carj Muckel
Soil Scientist
USDA-NRCS
FAX (X17)334-5290
National Soil Survey Center
Lincoln. NB

Dr. Ken Olson
Associate Professor of Soil Pcdology
Agrono~uy  Dcpnrtmcnt
W-203 Ttmcr Hall
II02 South Goodwin
Urban;r IL 61801
(217)333-3420

Ketlnetb Oster
NRCS
2121-C 2nd Street
Suite 102
Dwis, CA 95616-517s
(916)  757-X270

Tornrnie  Parham
NRCS
National Canograpbic  Center
Federal Center
Building 23, mow 60
Fclis and Hcmpbill Strecl.
P.O. Box 6.567
Ft. Worth  TX 761 I6
(X17)334-5224
FAX (X17)334-5290
(21)2)690-0138

Larry Pointer
Program Coordinntor
National Park Scmicc
U.S. Dept. of Interior
1201 Oakridge Rd., wile 250
Ft. Collins. CO XOS25
(970)  225-3.539
FAX (970) 225-9965

Debby Prwosl
Soil Scientist
NRCS
5 17 Gold Avenoc.  SW
RM 3301
Albuqucrquc.  Nhf X7102
(SOS) 766-3277



Alan Price
Soil Scientist
USDA-NRCS
655 Parfct Street
Lakc\vood. CO X(12  IS-55 I7
(303)  236-2910
FAX (303)  236.2986

Russ Pringle
Soil Scientist
USDA-NRCS
Rnt. 401 Sturgis Hall
Louisiana Stale University
Baton Rouge.  LA 70803
(501)  388-1337
FAX (501)  388-1403

Dr. Marty Rabcuhorst
Associate Professor of Soil Pedolog);
Dcpart~~~cnl  of Agrormnq
College of Agriculture
University of Mqland
Collcgc Park MD 20742
(301)405-I306

Pedro  Rnmos
Soil Scientist
USDA - Forest  Smite
Watcrshcd and Air hl;~tr;tge~~rct~t
201  14111 st. SW
3rd floor SOUIII
P.O.Bos  9609
Wnslhgton. D.C. 2009tl-6090
(202)205-1270
FAX (202)205-It196

Paul Reich
GC0gElpllCr
USDA - NKCS
P.O. Box 2X’)tI
Washington. D.C. 2Otll3
(202) 690-0037
FAX (202)720-1593

Dr. Pierre Robcri
Dcpxtmcn~  of Soil Science
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Bill Roth
Soil Scientist
NHQ. Soil Survey Division
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TIIE NATIONAL COOPERATIVE SOIL SURVEY: WHERE ARE WE TODAY?

by: Richard W. Arnold
Director, Soils Division
NRCS Washington, D.C

Slide Nunlber

I. The mission of the National Cooperative Soil Survey is to assist mankind in
understanding and wisely using soil resources for a sustainable and desirable quality of life.

2. A prosperous forestry industry manages forests responsibly and with a conservation

ethic.

3. High quality range doesn’t just happen - it requires carefill attention and a proper
attitude.

4. Dryland  farming in the Great Plains has always been risky. however appropriate
conservation practices are available.

5. The U.S. has a lot of prime agricultural land where soil resources are capable of high
levels of production.

6. The richness of biological diversity and its protection contributes to the well-being of
our citizens.

7. There is a wealth of beauty and majesty in our wilderness areas, national parks, and

other areas ofgeologic and biologic significance.

8. Cities must expand as our citizenry grows. Rational environmental decisions can be

made during the process of growth.

9. Yes, we are interested and committed to “America the Beautiful”. A critical
performance indicator of our success can be the beauty of the landscape. It is a measure

of man’s love for the land and his diligence in caring for its resources.

10. Two of the ways we attempt to accomplish our mission are these:
(1) by maintaining a strong scientific basis for determining relationships important to

decision makers,

and
(2) by providing scientilic expertise for identifying, classifying, mapping and interpreting

soils.
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11. We have learned to look for those relationships where thresholds have been exceeded.
Understanding limitations to use and management is critical.

12.  Observing patterns that are linked to soils gives rise to hypotheses about those
relationships. lnterpreting relationships correctly is fundamental to predicting resource
behavior.

13. Relationships experienced in one place may be transferable to other locations
Validating and calibrating our interpretations is an ongoing task.

14. Our scientific expertise of interest for many others is associated with our knowledge
of soils. The complexities imbedded in our concept of a soil are truly astounding.

15. The history of a soil involves the accumulation ofearthy materials at a specific
location and the biogeochemical processes that have, and are, transforming those materials
into a soil.

16. Temporal processes give rise to temporal results. But we also know that temporal
processes are conditioned and markedly influenced by the longer term historical
geographical characteristics of soils.

17. You look; you see. You touch; you feel. You draw on a mental database full of
possibilities. It is your special expertise at work. It is based on good science.

18. Concepts, properties, measurements. Obtaining the data needed to understand is a
process that slowly leads us into new ideas about soil behavior - such as use dependent
temporal soil features.

19. Our knowledge, our understanding , and our predictions are all based on
relationships, If A, then R; if X, then Y. Functional relationships are never exact. There
is always a degree of uncertainty; a level of probability associated with our statements.
But it is science-based, and it is good.

20. Two other aspects are necessary for us to accomplish our mission:
(a) making our information readily available to users,
(b) and helping people use the information.

Simple. Effective. Meaningfill.

2 1, We have made maps and legends and published reports detailing the soils of the
United States.

22. We have stood in the rain to explain what we see and know, and how we interpret the
soils in their landscapes.



30

23. Helping people understand soils has been our business for a long time, and we’ve
done it in many ways.

24. We have provided information on limitations, on suitability, and estimated the
responses for many uses and alternative ways of management.

25. About ten years ago the work of soil survey started to take on a difierent color. It
was a change that affected the future course of events. The government decided to tie
part of its agricultural programs to the preservation and conservation of soil resources.

26. Plowing up, and planting marginal lands to commodity crops was discouraged by the
Sodbuster provisions ofthc Food Security Act of 1965.

27. Natural catastrophes went on a rampage from time to time, setting in motion
environmental and conservational conflicts about the appropriate restitution ofthe  land

28. A fresh look at the importance of wetlands was based on the ecological functions
provided by the many difierent  kinds of wetlands throughout America.

29. We were still faced with excessive rates of erosion in many parts ofthe  U.S. which
decreased productivity and degraded the environment.

30. Cross-compliance meant  that you could remain eligible for USDA benefits ifyou

developed and implemented an acceptable consen#ation  plan. Although voluntary, it got
the attention of a lot of people.

31. Conservation tillage and improved residue management began to sweep the country.
Erosion rates on cropland  have dramatically been reduced by the farmers using these

practices.

32. Vernal pool wetlands are recognized  as valuable contributors to ecosystem diversity.

Today it is possible to consider reconstructing wetlands to provide continuity of
ecosystem harmony and function.

33. Plant community succession that follows disturbances, whether natural or man-made,
receives additional attention when using holistic approaches to planning and managing the

environment.

34. New tools, new databases, integrated information We are beginning to see old
patterns in new ways. Ecological subsystems and Major Land Resource Areas have more
in common than they do din‘erences.

35. Regardless ofthe  agency or institution we work for and represent, there is reasonable
consensus that we can assist customers and users strive for a sustainable quality of life

when we emphasize: watersheds, resource interactions. and environmental harmony.
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36. The U. S. has an abundance of fascinating landscapes. Unique, specific. fragile,
important. Even as we learn how resources interact there is the constant concern of

establishing an acceptable level of sustainability.

37. The harshness of some areas requires special understanding to achieve a balance and
harmony of external and internal controls of the processe,s  that maintain proper functional
relationships.

38. “J~Jumanized  watersheds” as units of the environment make more and more sense as
society adjusts to the ever changing conditions in a finite world. Hartnony can not exist
without complementary interactions among the resources - soils, water, air, plants,

animals, and humans.

39. Here are two aspects of “humanized landscapes” - one rural and one urban. The
educational opportunities to enhance comprehension of soil resources and man’s
dependence upon those resources have, perhaps, never been better than in 1995.

40. A humble beginning. The source of a story. The object of our discipline. The basic
building block ofthe  Pedoshpere. Our mission: to help people understand soils. Simple

isn’t it? To help people understand soils.

41. New York City has requested assistance in obtaining more soil information. Land
fills, bulldozed and reshaped parks, construction sites and densely packed residential
suburbs have landscape evolutions that also must be deciphered and understood if we are
to help.

42. Duripans can be, and have been, ripped. From undisturbed Durixeralfs to highly

disturbed Xerarents - the transformations are dramatic. Man is a factor of soil formation
requiring serious consideration. So many attitudes and so much thinking to change.

43. This false color infra-red view of iron chlorosis in grain sorghum on Vertisols in the
Texas Gulf Coast Prairies reminds us that an important role of ours is to detect repeatable

patterns and develop functional relationships that provide usefill predictions of soil
behavior. Science has a million scales of observation.

44. Harmony, satisfaction, resilience, tranquillity.  Humankind is always intrusive,
however, it does not have to be abusive. The better we understand the pressures on the
land, the better we understand the cause-and- efiect relationships. and the better we are
able to modify our responses to mitigate those pressures.

45 We are a gee-referenced globe. Land tenure without adequate cadastre leads to
disagreements. Precision farming must be accurate to be economical. Computer 
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46. Global climate change and the Conservation Reserve Program have both helped focus
attention on environment features that change on a decadal scale. We now consider
different time intervals during which soil properties form, are modified, or remain
relatively stable. A change of thought processes - towards use dependency and soil
quality indicators.

47. There are some soil resources so fragile that they need the help of laws to ensure that
they can perform meaningful functions in ecosystems. It is the concern of many partners,
rather than any one of us working in isolation.

48. Soil survey products will be provided in almost as many formats as there are possible
ways to do so. Internet self help, CDs of many former and current products, interactive

kiosks, and one-on-one, face to face dialogs. Just as automotive highways have
foundations in soils, why shouldn’t the information highway have important contacts with
the pedosphere?

49. We want resources used wisely. Those decisions need to be backed by appropriate

experience and research on soil related behavior and responses. We believe that sound
management plans greatly assist the process.

SO. Conservation is for forests. for range, for cropland. Conservation is for all
ecosystems and all watersheds. Why is a land ethic so important?

51. Because all life requires water. For most things, the better the water, the better the
life. Conservation and a good land ethic produce good water.

52. Helping people understand soils. Having people help others. Helping each other.
Partnering makes a big dill’erence. We can, each day in some way, make each others job a
little easier.

53. In a system of voluntary approaches nothing can, or will, change unless there is social
acceptance. Conservation, a land ethic, and resource stewardship in America rely on our
recognition of, and positive involvement with the cultural aspects, the economic impacts,
and the available technology associated with each situation. Not easy - but very
worthwhile for the NCSS.

54. The NCSS has always been noted for its ability to pull together when the chips were
down. Our willingness to work together for a common good is our strength. It is the
envy of many of our associates. We are proud of who we are, and what we can achieve.

If we, once again. pull together we can reinforce, promote, and help others.

55. We can help others understand. We can help others accept. We can be a force that
confirms conservation to be an ethic - a way of life - a ftmdamental  belief of the National

Cooperative Soil Survey.
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56. Happy, joyful, laughing. loving. He displays unfettered trust. He believes. He is not
afraid. Wise decisions for a sustainable and desirable quality of life. What a noble mission
we have undertaken

57. Our togetherness this week is so vitally important to keep us doing the right things
and ensure that we can do those things right. Thank You.



1995 NCSS CONtIRENCE.  SAN DIEGO. CA. JU1.Y IO. I995

“California Landscapes”  (presented by D. Smith)

BIOPHYSICAL  LANDSCAPE

Land Area -- 158.706 sq mi. (101 miliion acres)
. third largest state in U.S. (AK & TX larger)
. 85% is foresl. range, or wildland
. 46% federal land including 18 National Forests, 17 National Parks, etc., and large areas of land

managed by BLM, BIA, DOD
l 58 counties (S.F. smallest in nation, San Bernardino largest)
. 1000 miles of coastline
. I6 Major Land Resource Areas (MLRAs)

Elevation -. ranges from 14.494’ at MI. Whitney to -282’ in Death Valley

Climate --
. average annual ppt.  ranges from 120  inches on nonh coast to less than 2 inches in Colorado Desert
. up to 100 inches average annual snowpack in Sierra Nevada Mountains

Soil Climates --
. udiclisomesic  on north  coast with fog drop and up to 120”  ppt in places (redwood forests)
. xericithermic in Central Valley and hills under grassland or grass-oak savanna
. xericimesic in mountains under conifer or mixed hardwood-conifer forests or shrub formations
. xericlfrigid Br cryic under alpine communities in mountains at higher elevations
. aridic/thermic  & hyperthermic  in Mojave  Desert

Soil .- about 2,000 soil series and more than 12,000 soil map units
l Allis&, Inceptisols, Mollisols, Venirols, Andisols

Plate Tectonics -- major influence on geology, geomorphology,  earthquakes, etc

HUMAN LANDSCAPE

Human Hismry -. Coastline tirst explored by the Spaniard Cabrillo in 1546. Not settled until two centuries later by
Spanish Missionaries. There were 300.000 Native Americans in the state when settled Ponola and Father
Junipero Serra founded the first mission at San Diego in 1764.  California was under provincial rule of
Mexico until I846 when it was deeded to the U.S. by Mexico as part ofthe settlement following the
Mexican-American War (staned due to boundary dispute between Texas and Mexico).

Population (as of 1993) -. 3 I ,552,OOO
. more than any other state in the nation
. grew from less than 2 million in 1910 to 16 million in 1960
l doubled to more than 22 million from 1960 to 1980
l growing by some 800,000 persons per year (whereas the nation grew  by 10% in the 1980s. California

grew by 25%)
. projected to reach near 40 million by 2010
l California elects II% of the entire U.S. Congress (S2 Representatives, 2 Senators)
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f:thnicity --
. ahout  25% Iliipanic.  0% Asian. 8% Black, 58% Anglo and othw
. I lispanic and Asian sc:ntents of population grotr ing fastest with combined total projected to he about

50% of the overall pupulation by the year 2000

I)cmographics  --
. ahuut  70% of the people live on 11%  of the land area
. 15 million people in S. California on about 6% of the land “rea
. 6 million people in SF. Bay area Counties on about 5% of the land area
. N. California (above Sacramento) includes about 3a of the land area  of the state with only I million

people (3”. of total)
. less than 2% ofthe population involved in agricultural production
. halfof the population growth in 1980s stemmed from immigration; the state’s Hispanic population

grerr  by 55% zmd Asian population grew’ by 75% during that decade (the other 40% ofgrowth  came
from birthrate and 10% from elsewhere in U.S.)

Economics --
. largest state economy in the nation (gross state product of more than $550 billion)
. 6th largest economy in the World when compared to counties
. post-industrial hybrid economy that rests on multiple bases -- defense production, aerospace.

electronics & computers, agriculture, tourism, entettainment, energy, construction, chemicals R:
plastics, printing, furniture, timber, etc.

. media” home sale price was $80,000 in 1985, $200,000 in 1992, and $175,000 in 1995
l top farm state in nation (about $20 billion ag economy) followed by Texas ($13 billion), Iowa ($10

billion), Nebraska, Illinois, etc.
l $10.7 billion in 1993 exports of agricultural products, fish, and timber (12% of nation’s total)

Agriculture --
. contains 8 of the top IO ag producing counties in the nation (Fresno  County alone ranks higher in

agricultural production than 24 states)
l California’s soils and climate pemlit over 250 cropsto be grown
. 8 million acres irrigated cropland
. grows 55% ofthe nation’s fruits, nuts & vegetables”” 3% ofthe nation’s farmland
. leads nation in production of 75 crops (top 10 =: milkfdairy, grapes, cattlcibeef,  nursery, cotton,

alm”nds,  floucrs,  lettuce, hay, strawberries)
. crops grown exclusiucly in Calif”mia include almonds. artichokes. dates, figs, kiwifruit, olives,

pistachios, prunes, walnuts, raisins
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National Cooperative Soil Survey Conference
San Diego, California

Northeast Agricultural Experiment Stations Report

M. C. Rabenhorst
July 10, 1995

Disturbed Soils - There has been growing interest in highly human influenced soils, even
to the point that there is a now an international committee on anthropogenic soils
(ICOMANTH).  You have probably also already noticed that there is a panel discussion
scheduled for later this afternoon on Disturbed Soils, and which is being chaired by Dr.
Tom Ammons. Soil scientists in the NE region have been actively involved in this area
for the last couple of decades. Earlier and ongoing workhas been done in WV on
reclaimed mine soils and in Maryland on anthropogenic soils associated with earthmoving
areas in more populated areas (The Mall in Washington DC, soils formed in Dredged
Materials.) More recently there has been addition work and interest by Chris Evans at
UNH and by Ray Bryant at Cornell, both of whom I believe will be part of the panel
discussion later today. I would just like to draw your attention to the report.of a working
committee (#2) of the NE regional Soil Survey Conference last year which addressed this
topic, and you may be interested in obtaining copies of that report (contact Chris Evans,
committee chair).

Soil Science Institute - The 1995 Soil Science Institute was held in the NE region at
Cornell University last winter. There were 34 participants from USDA and in addition
there were 3 guests from the People’s Republic of China.

State of the NCSS - Some questions have been raised concerning the quality or level
of communication between the NRCS and the cooperators within the National
Cooperative Soil Survey with respect to the presenffongoing  reorganization of the NRCS.
Concern has been raised about why the cooperators were not included in discussions nor
solicited for input during the process. (There may in fact be some good reasons for this.)
There is, however, the perception, at least by some, that the National Cooperative Soil
Survey is becoming less cohesive and more fragmented. With relation to the NRCS
reorganization, and the new regional and LRR structure in the NRCS, some are
wondering what will become of the regional soil survey conferences. I believe that
Tommy Calhoun is chairing a working committee of this conference which has been
addressing a number of these questions, and we should look forward to hearing their
report later in the week.

NE Soil Map and Bulletin - A decision has been made to rewrite and publish both the
map and bulletin. One subcommittee is working on the map which will be published on
a single sheet at a scale of approximately 1:1.6M. The composited STATSGO  maps
served as a starting point but they are being revised in order to develop a readable map
at that scale. Once the map is completed, then the bulletin subcommittee will assign
authors for the various chapters.

l



e
*

:
l
e
:
0
l

:
l
l
l
l

:
l

:

:

:

:

:

:

:
l
l

:

:
l
l
l
a

37

Northeast Agricultural Experiment Stations Report
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1995 NATIONAL COOPERATIVE
SOIL SURVEY CONFBRBNCE

JULY 10-14, 1995

AGENCY REPORT

WILLIAM VOLR

NATIONAL SOILS PROGRAM LBAD

BUREAU Of LAND MANAGBNEBT

BILLINGS, MONTANA

The BLM is quite pleased to be here as a participant in the
National Cooperative Soil Survey (NCSS) and I am most pleased to be
here as the Bureau,8 representative. BIdl is and,has,been involved
in the inventory of western forest and rangelands resources iok
many years. The BL)3 look6 forward to maintaining this involvement
and particularly in the use of natural resource data by electronic
methods.

Restructurina of the Bureau of Land Mw

The Bureau, like other agencies,
reorganization,

is currently~in the midst of
downsizing and reduction of,staff,  .a6 vell as

trying to modernize for a technological future. Tern6 and team
leaders are bei~ng developed to address and impleinent the many
issue6 8X84 ancounters. Retirements, buyouts, as Vell 'a6 adjusting
to reduced budget6 constantly changes team membership oloving
progress.

v coo~ertiive efforts for sbil survevs.

The BLM currently has about 42 soil scientists. Approximately 40
percent are located in Oregon; with one each for Alaska, Colorado,
and Utah. California, Idaho, New Mexico, Nevada, Montana and
Wyoming share the rest. Soil scientists are filling vital roles at
the National Training'Center in Phoenix and the Service Center in
Denver. The number of soil 6Cienti6tS,  like other disciglines,  ha6
been going down. Some have gone into nanagenent or changed to
other duties such a6 the Hazardous Materials program.
Current prcgre66ive Soil survey activities in the Bureau are
primarily in the states of ,Oregon, Nevada and Idaho.
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NATIONAL WORK PLANNING CONFERENCE

Robert J. Ahrens
Lead Scientist, Soil Taxonomy

July, 1995

Introduotion

I appreciate the opportunity to attend the National Soil
Survey Work Planning Conference. In this presentation I am
going to give you a brief update on Soil Taxonomy. If you
have any questions I will try to answer them, and if you
have any suggestions how we can better work together to
improve Soil Taxonomy, I would appreciate receiving them.

Soil classification Staff

During and after reorganization of the NRCS, Bob Engel and
myself will continue working on improving and revising Soil
Taxonomy.

Soil Taxonomy

The 6th edition of The Keys to Soil Taxonomy was published
in 1994. This edition contains numerous changes as a result
of the work of the International Committee on Aridisols
(ICOMID). Important changes recommended by this committee
include expanding the number of suborders from 2 (Argids and
Orthids) to 7 (Cryids, Salids, Durids, Gypsids, Argids,
Calcids, and Cambids).

The International Committee on Families (ICOMFAM) has
submitted the final report. Some of the proposed changes
that will appear in the next amendment to Soil Taxonomy
include:

Cation Exchange Activity Classes based on CEC-7/clay ratios
Superactive--equal to or greater than 0.60
Active--0.40 to 0.60
Semiactive--0.24 to 0.40
Subactive--CO.24

O*Mineralogy"  Classes for modifiers that replace names of
particle-size classes:

Amorphic--A sum of eight times the Si (percent by wt.
extracted by acid oxalate) plus two times the Fe (percent by
weight extracted by acid oxalate) plus two times the Fe
(percent by weight extracted by acid oxalate) of 5 or more
and eight times the Si is more than two times the Fe.

:

l
l

:

:

:

:
l
l

:

:

:
l

:

:
l

:
l

:

:

:
l

:
l

:

:



l

:
0

3
l

:
:
l
a
a

:
l

:

:

:

:

:
a
a
0

:

:
a
l

:
0
l
0
0
l

41

Ferrihydritic--A sum of eight times the Si (percent by
weight) extracted by acid oxalate) plus two times the Fe
(percent by weight extracted by acid oxalate) of 5 or more.

Glassy--Thirty percent or more (by grain count) volcanic
glass in the 0.02 to 2.0 mm fraction.

Mixed--Soils that have modifiers that replace names of
particle-size classes and do not meet the requirements of
any of the above classes.

New Mineralogy Classes
Ferritic
Magtic (Serpentinitic)
1sotic
Parasesquic
Paramicaceous

Made "Keys I@ to various classes

International Committees

We currently have three active international committees.
The International Committee on Soil Moisture and Temperature
Regimes (ICOMMOTR) was originally established in 1981 as the
International Committee on Soil Moisture Regimes in the
Tropics. In 1989 the focus of the committee was broadened
to include temperature and not limit the committee's efforts
to the tropics. Ron Paetzold is directing this committee
and three circular letters have been issued to date. We
hope to issue another circular letter by the end of the
summer.

The International Committee on the Classification of
Anthropogenic Soils (ICONANTH) was recently established to
define appropriate classes in Soil Taxonomy for soils that
have their major properties derived from human activities.
Soils that need to be considered include: deep plowed or
ripped soils in which diagnostic horizons have been
destroyed, eroded Mollisols, strip-mined land, paddy soils,
etc. Ray Bryant is chairing this committee and the initial
circular letter needs to be prepared and circulated.

The International Committee on Permafrost-Affected Soils
(ICOMPAS) is chaired by Jim Bockheim. To date three
circular letters have been prepared. It appears from
comments received so far that the committee will recommend a
new soil order, the Gelisols. The fundamental problem that
still remains to be solved is should the new order encompass
all soils with permafrost or only those with cryoturbation.
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Updating Boil Taxonomy

During 1996 and 1997 a concerted effort will be made to
update Soil Taxonomy: A System of Soil Classification for
the Making and Interpreting of Soil Surveys. The goal is to
complete the 2nd edition in time for the International
Congress of Soil Science in 1998.

The following questionnaire was developed to help us in the
preparation of the new edition. I would appreciate it if
you took the time to respond to this questionnaire and
return it to me before the conclusion of this conference.

What additional chapters or sections would you like to have
included in the new edition?

Do you recommend anything in the present edition be deleted
or improved for the new edition?

What format do you recommend for the publication of the 2nd
edition?
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Plans are underway to publish a 2nd edition of Soil
Taxonomy: A System of Soil Classification for the Making and
Interpreting of Soil Surveys (Soil Survey Staff, 1975). We
are soliciting your suggestions and comments.

What additional chapters or sections would you like to have
included in the new edition?

Do you recommend anything in the present edition be deleted
or improved for the new edition?

What format do you recommend for the publication of the 2nd
edition?

Are you willing to help with this endeavor? If so in what
way?

Other comments or suggestions
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1995 Western Agricultural Experiment Station Report

Submitted by:
Paul McDaniel

Soil Science Division
University of Idaho

Moscow, ID 83344-2339
pmcdaniel@uidaho.edu

INTRODUCTION
The Western Agricultural Experiment Stations (WAES) are currently

experiencing the same decline in resources that has affected other NCSS
participants, Nevertheless, representatives from the WAES continue to play an
active role in the NCSS through teaching, research, and extension activities. We
have attempted to provide an overview of these efforts in the following section.
Much of the work reflects our current research efforts and this is simply because
most of the WAES representatives to the NCSS have a university appointment
that is predominantly research-oriented.

NC%-RELATED  ACTIVITIES
Information Delivery

Cp/orado  Agricultural fxperimenf  Station (Dr. Gene Kelly). A cooperative
agreement between Colorado State Univ. and the NRCS has been established to
expedite the delivery of digital soil survey data. CSU is providing technical
support to assist in the verification and digitizing of soil survey data.

Wyoming Agricultural Experiment Station (Dr. Larry Munn). A statewide soils
map in digital format (ARCINFO) is being developed. The map is being compiled
at the family level of Soil Taxonomy and is based on hard rock geology, a
statewide surficial geology map recently completed by the Wyoming Geological
Survey by photo interpretation and STATSGO.

ldaho  Agricultural fxperimenf  Station (Dr. Paul McDaniel). A loess
distribution map of southeastern Idaho has been completed. The map is based
on STATSGO,  used in conjunction with surficial geology maps and field
verification.

New Mexico Agricultural Experiment Station (Dr. Curtis Monger). A video
entitled “ The evolufion  of the Rio Grade Va//ey  and soils in southern New
Mexico” is being produced. In another cooperative project, areas in southern
New Mexico where aquifers are most vulnerable to pesticide contamination are
being located. This project requires extensive use of NRCS soil survey maps.

Soil Interpretations
Oregon Agricultural Experiment Station (Dr. Herb Huddleston). Ongoing

research includes participation in the wet soils monitoring program. Sites being
monitored include Mollisols/Alfisols  of the Willamette Valley and Andisols of
central Oregon. A new study has been initiated to monitor hydrological and
chemical parameters in saline soils of eastern Oregon. Both of these studies will
provide much-needed information on relating redoximorphic features to
hydrological/chemical regimes in some of the “problem soils”-Andisols and salt-
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affected soils in which expression of redoximorphic features is often very weak or
lacking despite prolonged wetness.

Utah Agricultural Experiment Station (Dr. Janis  Boettinger). Current research
is investigating susceptibility of gypsiferous Entisols of southwestern Utah to
concentrated flow erosion. Goals are to determine the mechanisms responsible
for concentrated flow erosion and test the effectiveness of polyacrylamide on
reducing erosion. The use of ground-penetrating radar and electromagnetic
induction in determining soil depth over petrocalcic horizons and basalt is being
investigated. A separate project is examining the genesis and seasonal
dynamics of saline and wet soils in eastern Utah. This project will provide data
needed for consistent identification of these hydric soils.

California Agricultural  Experiment Station-Riverside (Dr. Bob Graham).
Major research includes properties, genesis, and rote of weathered granitic
bedrock in ecosystems and environmental quality. Saturated and unsaturated
hydraulic conductivity, morphologic and micromorphologic features, and mineral
weathering trends in soil-weathered bedrock sequences have been determined.
A 2-year monitoring program of chaparral use of weathered granitic bedrock in
the southern Sierra Nevada has been completed. A study of water flow and virus
transport through weathered bedrock has been initiated. Information from these
studies can be used to improve soil survey interpretations in areas where soils
are underlain by weathered bedrock.

Idaho Agricultural Experiment Station (Dr. Paul McDaniel). Current research
is examining at the role of hydraulically restrictive subsurface horizons on
landscape hydrological processes. We are measuring the response of perched
water tables to climatic fluxes and quantifying the amount of seasonal
precipitation that is contained in the soil as perched water. A related study is
demonstrating that rapid, lateral transport of solutes via perched water tables
occurs in sloping landscapes of the eastern Palouse region. Perched water
tables interpretations for an ongoing NRCS-funded survey of the Clearwater
County Area are being developed through a cooperative monitoring program
between the Univ. of Idaho and the NRCS.

California Agricultural Experiment Station-Davis (Dr. Randy Southard).
Research on PM-l 0 is focusing on soil properties and crop management
influences on fugitive dust generation. A future objective is to develop “dust
potential” maps based on research results and the soil survey data base.

Washington Agricultural Experiment Station (Dr. Alan Busacca). Cooperative
research has been initiated to monitor fugitive dust in central and eastern
Washington.

Soil Mapping
Colorado Agricukural  Experiment Station (Dr. Gene Kelly). Technical

assistance and research to support a soil  survey of Rocky Mountain National
Park is being provided. This work includes remote sensing support, field
assistance, and research focusing on soil moisture relationships, forest
productivity, and age determinations of glacial deposits.

New Mexico Agricultural Experiment Station (Dr. Curtis Monger). Current
work includes detailed mapping of the Jornada Long-Term Ecological Research
(LTER) Site. Studies on how geomorphic units can be used to locate
archaeological sites are also being conducted at the Fort Bliss military base.
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Soil Genesis/Characterization
University of Hawaii (Dr. Ike Ikawa). The Univ. of Hawaii has provided

laboratory characterization for 15 pedons in support of the recently completed
soil survey of the island of Kahoolawe.

Idaho  Agricultural  Experimenf  Station (Dr. Paul McDaniel). Limited
laboratory support has been provided for an ongoing soil survey in the
Clearwater County area. Support includes analyses needed to verify andic
properties and providing reagents required for field test kits.

Ufah Agricukural Experiment Station (Dr. Janis Boettinger). Research is
being conducted on the genesis and mineralogy of soils formed in Pleistocene-
aged quartzite glacial deposits, north slope of the Uinta Mountains, Utah-
Wyoming in cooperation with the US Forest Service and NCRS cooperative soil
survey.

New Mexico Agriculfural Experiment Station (Dr. Curtis Monger). Arid and
semiarid landscape evolution is being investigated using  soil genesis and stable
isotopes. This research is being conducted in the Chihriahuan  Desert of New
Mexico and Mexico, and in MLRA 77.

California Agricu/tura/  Experiment Station-Riverside (Dr. Bob Graham).
Using a biosequence of native chaparral species planted in soils of large
lysimeters -50 years ago, we are quantifying the effects of different chaparral
plant species on soils properties and processes. This information is relevant to
soil survey in that it clarifies the effects of certain plant species on soil
development trends and demonstrates the rapidity with which morphologic
features can form.

Global Change
Washington Agricultural Experiment Station (Dr. Alan Busacca). A current

project involves research on paleosols and the paleoclimatic interpretations of
the Palouse loess. This work is being done cooperatively with Dr. Gene Kelly of
Colorado State University.

Colorado Agricultural Experiment Station (Dr. Gene Kelly). Cooperative
research includes assessment of atmosphere-ecosystem interactions (trace gas
and hydrological research) and paleoclimate research in the short grass steppe.

A separate project is looking at the biogeochemical response of soils to
elevated CO, of Biosphere 2.

California Agriculfural Experiment Station-Davis (Dr. Randy Southard).
Current research is monitoring soil water regimes in the SW Sacramento Valley.
The intent is to compare, in the current xeric-thermic regime, depth-to-leaching
calculations based on long-term average climate data with actual field
measurements and then to develop a daily water balance model that allows
leaching predictions that can incorporate wetter-than-average years and impacts
of individual major storms. We hope to refine the model enough to allow forward-
(global warming?) and backward-looking (cooler Pleistocene?) estimations of
leaching and weathering potential.

SUMMARY
While there is relatively little direct involvement by the WAES in soil mapping

aspects of the NCSS. there is a great deal of work being done in the area of soil
interpretations. It is expected that this trend will continue as researchers find it
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increasingly necessary to demonstrate the relevance of projects for which they
seek funding.

Funding for much of the WAES research described in this report is comes
from “non-traditional” sources. These sources include the Environmental
Protection Agency, National Science Foundation, National Aviation and Space
Administration, and US Dept. of Agriculture-National Research Initiative
Competitive Grants Program to name a few. The significance of this is that it
underscores the need for WAES researchers and other NCSS cooperators to
attempt to align some of our research and soil survey goals. The fact that we are
all involved in the NCSS is a clear indication that we share many of the same
interests related to soil science. The challenge is therefore to continue to find
common goals that can be best achieved through our cooperative efforts.

A final note-Dr. Ike lkawa of the University of Hawaii has retired effective July
1, 1995. He has been a long-time participant in the WAES activities and wishes
to extend his Aloha to the Western Regional Soil Survey group.
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PREFACE

The National Hierarchlcal  Framework of EcologIcal research stations and wtth input from several
Units  was develooed to orwide a scientiftc  b&s federal and siste agenckw and unfvershies.
for Ecosystem Management in the Forest Se&e.
Use of the Framework will improve oonslstency ln
developing and sharing resource data and Infom-ra-
Won at multiple geographic scales and across
administrattve and jurisdictional boundarles.  Maps
of these units provide a fundamental her Or
Information that can be added to wlth other
resource layers for complete analysis.  Implementa-
tion of the Framework will help Integrate the
principles of Ecosystem Management Into natlonal,
regional and forest planning and assessment
eWorts.  The required use of consistent teminology,
common maps and standard data will Improve
communications k-rtemalty and with our publics
and partners. This Hierarchical Framework Is a
synthesis of Weld and scientific knowledge and
has taken a year to develop. Acttve  patticlpation
ln Its development came from all regions.  several

EWective  lrnmediatety  we will begin using the
Framework on the National Forests and Grass-
lands. tt will be updated within
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Summary
NATIONAL HIERARCHICAL FRAMEWORK

OF ECOLOGICAL UNITS
ECOMAP,  USDA For& SenAce,  WashIngton,  D.C.

The National  Hierarchical Framework d Eco+o~lcal
Units is a re~bnakatbn.  c&sshication  and
mapping system lor stratifying the Earth Into
progressfvely smaller areas of lncrearingty uniform
ecological potentials. Ecological types are ctassl-
fied and ecological units are mapped based WI
associations  c4 those btotlc and environmental
factors that directty aftect  or Indlrectty  express
energy, moisture, and nutrtem gradients which
regulate the structure and function of ecosystems.
These factors include climate, physbgraphy, water,
soils, air, hydrology. and potential natural communi-
ties.

The hierarchy is developed geographicatty  from
both the top-down and bottom-up; conditions that
change at broad scales such as climate and
geology are cominuaJly  related to conditions that
change at finer scales such as biotic distribut’~
and soil characteristics. This approach enables
sclemists  and managers to evaluate broader scale
inttuences  on finer scale conditions and processes,
as well as to use finer scale  tntormatbn to determine
the slgniticance  ot broader state inttuencas.  In
this iterative procedure, Ecoreglon  and Subregion
levels oi the hierarchy are developed by stratilica-

don as tine scats field classMcations  and lnvemoties
are being completed.

lhts re~bnatiiatbn. ctasslkation,  and mapping
process usas  availabte  resource maps including
dimate,  geobgy,  tandform, soils, water, and
vegetation. In some cases, however, addttional
lntcnnatton  Is needed. Data bases and analysis
techniques are being developed to provide
tnterpretatbn  of the ecological unks.

Uses d the hierarchy vary according to manage-
ment information needs and level of information
rasolutton  mase applications are summarked
bebw. The hlorprchicpl  framework h targeti  a
Foreat Servke ettort,  although there has been
involvement  by the U.S. Soil Conservation Service,
Bureau of knd Management, Fish and WJdtKe
Sewice, U.S. Qeok@cal  Survey, The Nature
Conservancy and aher  national and regional
agencies Our goats are to develop an acdoglcal
classification and Irwemory  system for all Natlcnal
Forest System lands, and to provide a prctotype
system acceptable to all agencies. Nationally
coordinated ecologkal  unit maps will be dewbped
for Ecoregion and Subregion scales ccwaring  all
U.S. tands

National hlrrarchy of ecological units.

PIANNINQ  AND
ANALYSIS SCALE

Ecoregion
Qlobal

Continental

ReOM

Land  Unit

ECOLOQICAL  UNtTS

DhMon

PKlVilUB

SWtbil

subsectbn

LsndtypeAssocMon

PURPOSE, OSJECTlVES,
AND QENERAL  USE QENERAL  SIZE RhNQE

Broad applicabtlky  for
modeling and sampling.
Strategic planning
and assessment
lntematbnal  planning.

1,000,000’s to
10,ooo% d

square miles

Strategic,  rnUttLfor~ l.ooo’S  to
statewide and muttl-aQenq IQ% d
Mat@sand- square mites.

Forest or area-wide planning, 1,Qco’s to 1 W’s
and watershed ana!ysts. ofrcrea

Project and management

I

100’stokas
area planning  and than 10 acres.
anaM&
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NATIONAL HIERARCHICAL FRAMEWORK
OF ECOLOGICAL UNITS

ECOMAJ?  USDA Forest Se&foe,  Washington D.C.

INTRODUCTION

To implement ecosystem management we need
basic information about the nature and distribution
d ecosystems. To develop this InfomMon,  we
need working definltii d ecosystems and
supporting frrventories  of the components that
oomprfse ecosystems We afso need to understand
ecological patterns and processes, and the
lntenelationships  of sodal, physical, and bbbgical
syslerns.  To meet these needs.  we must obtain
better information about the diiribution and
Interaction of organisms and the environments  in
which they occur, including the demographics of
species, the development and succession of
communitlas,  and the effects of human actlvltles
and land use on species and ecosystems (Urban
et al. 1987). Research has a critical role in obtaining
this information.

This  paper presents a brief background of reglonal
tand classtfications,  describes the hierarchical
framework for ecological unit design, examines
underlying principles, and shows how the frame-
work can be used in resource planning and
management The basic objective of the hierarchE
cal framework is to provide a aystematlc method
for classifying and mapping areas of the Earth
based on associations of ecological factors  at
different geographic scales. The framework ls
needed to improve our efforts in national, regional.
and forest level planning; to achieve consistency
in ecosystem management across National Forests
and regions; to advance our understanding C# the
nature and distribution of ecosystems; and t0
facilitate  interagency data sharing and planning.
Furthermore, the framework will help us evaluate
the inherent capabilities of fand and water rasourc-
es and the effects of management on them

Ecological unks detimlt  areas of dkferent  Mologtcal
and physical potentials. Ecologlcal  unk maps can
be coupled wkh kwentorlas  o4 existing vegetation.

ak quality, aqwS systems, wildlife, and human
elements to characterbe  complexes of Ilfe and
envfrooment,  or ecosystems. This information on
y~m~can  be combined wkh our knowledge

ocesses  to faciliiate  a more ecological
~~hesource  planning, management.

Note that ecologkzal  classi9cation  and mapping
systems are devised by humans to meet human
needs and values. Ecosystems and their various
components often change gradualty,  forming
oontlnua on the Earth’s surface which oroas
admlnlatratfve  and polltlcal boundarfes. Based on
their understanding  of ecological  systems, humans
decide on ecosystem boundaries by using  physlcal,
biologlcal,  and social consMeratIons.

We 
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environments where summers are short In
contrast.  the dimate of the Humid Tropkal
Domain is influenced by equatorial air
massesandthereknowkterseason.
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chaGkte&tks  of aquatic habMs (Platts  1979,
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The struaure  and hJnctkn  d ecosystems  are
kUQety  V,QUkted a!onQ energy, moisture, nutrient
and disturbance gradients. Thase  gradients are
affected by climate, physkgraphy,  soils, hydmlogy,
fkne.andfau~(Bamesatat.196.2,Jordan1982,
Spies  and Barnes 1966); and these factors change
at diierent  spatial and temporal scales Ecot-al
systems therefore exist at many spatial tic&es,
fromtheQlobalecospheredowntoreQknsof
mkrobial acttvity.

At QtObal.  continental, and  reg’knal  scaks,  ewsys-
tern patterns correspond with climatk regions,
which  change malnty  due to tatkudinal,  orographic,
and maritime lnftuences  (Bailey 1987, Denton  and
Barnes 1988). Wahin  climatic regions, physkgra-
phy or tandforms  modii macroclimate  (Rowe
1984. Smalley 1986, Bailey 1987) and affect the
movement d organisms, the bow and orientation
of watersheds, and the frequency and spatial
pattern of dtsturbance  by fire and wind (Swanson
et al. 1988). WIthin  climatic - physkgraphk regions,
water, plants, anlmats,  soils, and topography
fnteract  to form ecosystems at Land Unit  scales
(Pregltzer  and Barnes 1964). The challenge of
ecosystem classtlkatiin and mapping ts to
distinguish natural assocktions  of ecoloQkal
factors at different  spatial scales, and to define
ecokglcal  types and map ecological untts  that
reR&?t  these  different levels of organization.

While the association of multiple biotic  and abktk
factors io ali Important  in defining ecosystems, alt
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SPAllAL  AND TEMPORAL  VARlABlLtlY The
stnKtuf0  and functiorl  d ecosystems charge
through space and time. Conssquentty,  we need
to address both  spatial  and temporal  sources of
variability  while evaluating, classHylng, mappfng,
or managing ecosystems (Detcourt  et al. lQB3,
FormanandGodron1QBB).AtsLendUnitsca!e,
for exampte.  the fertility  of par&r&r locations
changeri  through space because of dii~~ it7
soil properties c# frydroloQy,  and at EaeQion
scales, conditions vary from cotder  to wamwx
becausa  of ChanQeS  k-l macr~lirnate.  Thsse
relatbely  stable conditions favor certain assemblag
as of plants  and animals while excluding others
because of biotii tderances,  and processes such
as cornpetition.  These environmental  condtbons
are classffied  as ecolc~lcaf  types and mapped as
ecological unks.

Wchin  ecolo~lcal  units, ecosystems may suppcxt
vegetation that is young, mature. or old, and they
may be composed ot communities that are early,
mid-. or fate successional. These relatlvety  dynamic
condkions  also benefn certain plant and animal
species and assemblages. Condiiions that vary
temporally  are classiQed  and mapped as existing
vegetation, wildlife, water qualky,  and so forth

These examples illustrate that ecological  units do
not contain all the information needed to classify,
map and manage eoosystems.  Ecolo~kal  units
address the spatial distributions of relath@y  stable
associations of ecological factors that affect
ecosystems. When combined with Information on
existing conditions, the National Hierarchy of
Ecolo~icaJ Unks provides a means d addressing
spatial and temporal variations that affect the
structure and functiw,  d ecosystems. Adding our
knowledge  of processes to this fnfomtation  will
enabfe us to better evofve into ecosystem manage
ment

USE OF ECOLOGICAL UNITS

EcologIcal  untts provide basic Infomtaticn  fc#
natural resource plannkg and management.
EcoloQlcalunkmapsmaybeusadforactMties
such as delineating ecosystems, SIsezsing
resources, conducting environmental m
astabllshing  desired future conditions,  and manag-
ing and monitotin~ natural resources

ECOSYSTEM MAPPING To map ecosystems,
or places where life  and environment interact we

need to combine two types d maps: maps of
&sting condiiiofw that change readity through
time, and maps d potential condiiions that are
relattvety  stable. 
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High resolution Information ot~aked for fine scale
ecological units can be aggregated for some
types c4 broader scale resource B.
Resource production capability, for example, o3-r
be estimated based on fx3entials  measured for
fandtype phases,  and estimates can be aggregated
to assess  ranger diirlc3.  natknal  forest, regional,
and na9onal Mpabiliiiea.

ENVIRONMENTAL ANALTSES EWklgkA
units provide a means of anatyzing  tha feasibility
and effects of management altematfves  To dii
the effects of management on ecosystems. we
often need to examine condkons and processes
oocurrlng  abo4e  and below the level under
consideration (Rowe IgaO).  For example, the
effects d timber harvastlng  are manifest  not onfy
at a land unit scale, but also at mkro-ske  and
landscape scales.  Although the direct effects of
management are assessed at the fand unit scale,
indirect and cumulattye  effects take place at
different  points fn space or time, often at ftlgher
spatial scales.  Ecological units  detked  at diierent
frkrarchkal  levels will be useful in conducting
mufti-scaled  anatysas  fc4 managing ecosystems
and documenting environmental effects (Jensen
et al. 1991).

WATERSHED ANALYSIS The national hierar-
chy provides a bask for evaluating the linkages
between terrestrial and aquatic systems. Because
d the interdependence d geographical  compo
nents.  aquatic systems are linked or integrated
wfth surrounding terrastrlal  systems through the

processas d rundf. sedimerrtatlOn,  and mlgratkn
d biotk and chemkal  elements. Furthermore, the
context d water bodies affects their ecokgkal
signllicance.  A lake embedded within  a landscape
oontalning few lakes, for example, functkns
diierentfy than one embedded wlthln  a kndsr+e
oomposed  d many fakes for wildiife,  recreatfon
and other ecosystem values. Aquatic systems
delineated In this Indirect way have many character-
Mlos  In common. including hydrology and bfota
@sell et at. 1986). Overlays  d hierarchkal
watershed boundaries on ecologica)  mapping
unfts  are useful for rnosf watershed anafysk  efforts
In thts case, the watershed becomes the anafysis
area whkh fs both superposed by and composed
d a number d ecological units whkh affect
hydrologic processes such as water ~noff  and
percolation, water chemistry, and ecological
funotion due to context

DESIRED FUTURE CDNDfltONS D&red
future condkons  (DFC’s) portray the land or

resource condiilons expected if goals and objec-
tkas are met Ecological units will be useful in
establishing goats and methods to meet OFC’s.
When combined wfth infomMkn  on existing
amdkons,  ecological units will help us projact
responses to various treatments.

Ecobgkal  unb can be related to past present,
and future condMns.  Pa conditions serve as a
model d functioning ecosystems, and provide
fnsight  into natural pmMsses. ft ts unreasonable,
for example, to attempt to restore system like
oak savannas or old growth  forests ln areas where
they dii not occur naturally. Moreover, natural
processes  Nke disturbance or hydrologk regimes
YB &en beyond human control Ecofogical  units
wffl be helpful  h understanding these proceases
and In davislng  DFC’s that can be attained and
pWp3tUatd.

Desired  future conditkns  can be portrayed at
several spatial scales. We can minimtze  oonflkting
resource uses (e.Q,  remote recreational experleno-
es versus developed rnotorfzed recreation, habltat
management for area senskhre  species versus
edge specks) W we consider the effects d projects
at several scales d anafysls.  Ecological unks  will
be useful in delineating land unks at relevant
anafysis scales for planning OFC’s (Brenner and
Jordan 1 M).

RESOURCEMANAQEMENT lnformatfon  on
ecolo~kal  units will help establkh  management
objectkes  and wifl support management actkfties
such  as the praectkm d habitats d sensitfve,
threatened, and endangered species, or the
frnprovement  d forest and rangeland health to
meet conservation,  restoratlon,  and human needs.
lrtfwnation  on current productkfty  can be oom-
pared to potentiafs  determined for Landtype
Phases, and areas producing fess than their
potentiai  can be ldentE& (Host et al. 19BB).
FMhermore,  kng term sustained yield capability
can be estimated based on productMty  pctentials
measured for fine scale ecologkal untts

MONKDRINQ Monitodng  the effects d man-
agemw#  requires baseline information on tha
condition  d ecosystems at dlfferent  spatial scat&
Through ths ecokgical  unit hierarchy, rnanagem
can obtak Information about the geographic
patterns in ecosystems. They are, thus, in a pasttlon
to design stratiied  sampling networks for Inventory
and rncnitorln~.  Representative ecological units
can be sampled and informa9on  can then be
extended to anakgoM unsampkd  ecokgkal
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units. thereby reducing cost and time In Irhx+ntory
and monitoring.

By estebltkhlng  baselinea  for ecotogical  unb and
monitoring changes, we can protect landocape-,
community-, and spectes-tevel  bbtogicat  dtverslty;
and other resource valuas  such as forest f~oductlvt.
ty, and a!r and water quality.  The results of
effectiveness and valiilotl monkoring  can be
extrapolated to astknate effects and set standards
in similar ecc4ogical units

Evaluation of air qualii is an example of how ths
National  Hierarchkal  Framework d Ecdogkal
UnltscanbeusedforbaselinedatacoBxtbn
and monltoring. The Forest  Service ts devebplng
a National Vibilii Monkoring Strategy that
addresses protection cf air quality standards as
mandated by the Clean Air Act, along with other
concerns (USDA Forest Service 1999). Key to thls
plan i.s strati%ation  of the United States  at the
subregion level of the national hierarchy into areas
that have dmllar  climatic, physiographk,  cuRural,
and vegetational characteristics. Other questkxw
dealing with effects of specl9c air-borne pollutants
on forest health, such as correlation d ozone wkh
decline of ponderosa  pine and other trees h
mked conifer forest ecosystems in tha San
Bernardino Mountakrs  ol southern California will
require establishment of sampling networks  in
smaller ecologiti unko at landscape or tower
levels.

CONTEMPORARY AND EMERGING ISSUES
The National Hierarchical Framework of Ecological
Unlts ls based on natural associations of aootoglcal
factors. These associations will be useful In
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Table 1. Natlonel  hierarchy of ecologlcal  untts.

ECWegkUl
aobal

Continental

Regional

Domain

DhMOll

PfWilllX

Broad applkaMy  for modeling and sampling.
Strategic planning and assessment
International planning.

BUbfegiOIl SeCtktl

SlJtWCWl

Strategic, multi-forest, statewide and muttl-agency
MaJysis  and asessment

I -ape 1 bndlypeAs.soclatior~  1 Forest  01 area-wide plqnning,  and watershed anatysis. 1

-Unk1 ZL
Hiefafchy ten be eqmded by user to smhbr
geographical areas and mere detailed
eco/oQicel  units il needed.

Project and menagemenl  area planning and anatysis.

Very deTailed pmject  planning



Table 2.
-.

ECOLOQICAL  UNlT

DM&Ul

Province

Section

Subsection

Landtype  Association

Landtype

Lendtype  phase

64

Prlnclpal map unh design crlterla of ecologlcal unlts.

PRINCIPAL MAP UNll DESIGN CFtFYEERlA’

l Broad climatic  zones or groups (e.g., dty, humid, tropkal).

0 Regbnal  cllrnatk types (Koppen  1931,  lrewanha IQ68).
l Vegetatbnal  affinki (e.g., p&b or for@.
l Sdlorder.

l Dominant potential  natural vegetatkn  (Kuchkr  1964).
l HIghlands  or mountains with complex veitkal  ~Wnateve~etatbn-soil  zonatbn.

l aeomorphlc  ProvbW  geobgk ag%4  sWW-% @thokW.
0 Regiti clirnstk  data
0 Phases d soil orders, subordera  or great groups.
0 Potential natural vegetation
l Potential natural cornmunMs  (PNC) (PSH 2OQO).

. Geomorphic process,  sufflclal  geology, Ilthob~y.
l Phases of soil o&m, suborders or great groups.
l Subregional climatic data
l PNC-formation or series.

l Geomorphic process, geologic formation, surfkial  geology, and elevation.
0 Phases of soil subgroups, families, or series.
0 Local climate.
l PNC-series, subseries, plant essoclatkn&

l Landform  and topography (elevation. aspect slope gradient and posltbn).
0 Phases of soil subgroups, families, or serie4.
0 Rock type, geomorphic process.
l PNC-plant associatbns.

l Phases d SolI families or series.
l Landform and slope postiion
l PNC-plant  associations  or phases.

1 It should be noted that the criteria lied are broad categoric  of environmental  and landscape components.
The actual classes of components chosen for designing map untto  depend on the objectives for the map.
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Table 3. Map scale and polygon ~lze of ecological units.

ECOLOGICAL UNIT I MAP SCALE RANGE I GENERAL POLYGON SIZE I

Dcmaln

DMsiorl

1:3o,ooo,ooo  or smaller

1:2o,ooo,ooo  to 1:7$40,000

1000,OWs  d l qurre ,rnllw

100,OOOb  of rqurro mlb

PrOVhX 1 1:15,ooo,ooa  to 1:5,ooo,ooo 1 10,ooo’s  of qurrr mllaa 1

Section 1 1:7,500,c0cl  to 1:3,5oo.ooo  I 1,OOOb ci 8qurro mllu 1

Subwdon

Landtype  ksociation

Landtvpe

1:3,500#00  to 1:250,ooo 103 to bw 1 ,OOOk of rquwo mllu

1:250,ow  to 1:6O,ooo 100’s to 1,OOVs  ot l troa

1:60,000  to 1:24,000 lo’s to 100% d acre@

L9ndlype  Phase I 1:24,000 or larger I cl DO l croa
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this paper.
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Staff, Weshingon,  DC.
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Staff, Washingon,  DC.
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JIM MAXWELL,  Regional Hydrologist  Region  2
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BARRY JOHNSTON, Plant EcologLst,  Region 2
De@ co.

WAYNE A ROBBIE, Regional Soil Scientist, Region
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MIKE UNDEN, Re~lonal  Geologist, Region  S,
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APPENDIX 2: GLOSSARY

Twmlnokqy in this paper  deals malnfy wfth
ecofogical  classfication  and ecosystem manage
ment  Some of these terms are relatively new for
Forest Bet-&x personneI,  who are becoming
more Invoked In ecosystem management. and
their intended meaning may be unclear. This
Qfoesary has been compiled  from many eources
to provide  8 brief reference d ecological temx for
persons  who inventory, manage, study, conserve.
and plan the use of tand, water, and air resources.
The purpose d this  QlosSary  ts 10 slandaniiie
definitions  d ecological temtinoloQy  to fmprcve
communication  within  the Forest Service and wkh
other agencfes.  Thii glossary  ts preliminary and
defmkions  are being refined by the Forest  Service
Ecosystem Management Interdisciplinary Team.

AOUATtC  ECOSYSTEM - The Stream channel,
fake or estuary bed, water, biotic communfties
and the habitat  feature-s that occur therein.

BIOLOGICAL DIVEASfTY -The variety of fife &id
ita processes, including the variety in genes,
apedas,  ecosystems, and the ecolo~lcai  processes
that connect everything in ecosystems (adapted
from Keystone Policy Diafogue).

CARTOGRAPHIC FEATURE FILS - A data fife
c0rIbiininQ  the digital representation of all features,
except contours, from a Primary Base Series map.
Features are represented as line strings and points
ln QrWnd  ccordinates  wkh attribute InfomMon
attached.

DESIRED FUTURE CONDlTlON: A portrayal of the
land or resource condkions  which are expected
t0 rBuh fl~oals and ObjeCtiveS are hrlfy achieved
(draft 36 CFR 219).

ECOLOGICAL LAND CtASSIFICAllON  AND
MAPPING - A hlererchlcal,  multifactor  approach
to categorbing  and delineating. at different  bet.3
of resolution, areas of fand having similar capablll-
ties  and potentlab  for management. These areas
d bind  are characterized by unique comblnatiom
of the physical environment. blob~ical  communltkd
and human dimension.

ECOLOGICAL PROCESSES -The  actions or events
that link organisms and their  environment, such
as predation, mutual&n,  successional  develop
ment,  nutrient cycling. carbon sequestration
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primary  productiri,  and decay (from Webmets
dictionary adapted to ecOloQy)

ECOLOGICAL TYPE - A category of land having e
unique combination of potential natural community,
soil, &&cape  feature+  and climate: and dkfering
from other eoofo~ical  types in fts ability to produce
vegetation and respond to management QSM
20SfJ)

ECOLOGICAL UNlT - A mapped hndxape  unit
designed  to meet management objectives, com-
prlsed  of one or more ecoloQical  types. (FSM
2QSfJ)

ECOSYSTSM  - A complete interacting system of
organisms and their environment (FSM 2060)

ECOSYSTEM MANAGEMENT -The use d an
ecological  approach to achieve the muftlple  use
management d national forests and Qrasslando
by blending the needs of people and enwlronmen-
W values in such a way that national forests and
QfaShIdS  represent dkerse,  healthy, producttve,
and sustainable ecosystems.

LANDFORM -Any physical, recognizable fomt  or
feature d the earth’s.surface,  MnQ a characterk-
tk shape and produced by natural causes.
(Glossary  d Selected Geomorphk and Geolo~lc
Terms by Hawley and Parsons, IQSO)

UNDSCAPE - A heterogeneous land area com-
posed d a duster  of interacting  ecosystems that
Is repeated In a atmilar form thrwghout;  and can
be viewed at one time from one place. (adapted
from Forman and Godron,  and Webster).

LANDSCAPE ECOLOGY - A study d the principles
concerning  structure, function rmd change d
hndrcapes,  and the use d these  principles in the
formulation and solving  d probfems.  (adapted
from Forman, R.T.T.: Godron,  M. 1986.  w
EccJo~y.  New York: Wiley and Scrw.)

PIANT ASSOCLATfON  - A potemlai  natural plant
community  d deftnke  fkxistic  ccmpositlon  and
uniform appearance. (FSM 2060)

PLANT COMMUNllY  - A group of one or more
p0pulatiorN  of plants In a common spatial arrange
ment  (FSM 2060)
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POTENTIAL NATURAL COMMUNITY - The  biotic
community that would be establiihed  tl all succas-
sknal sequences or Its eoosystem  were completed
without addkonal human-caused diiurbanw
under present envtronmental  condnkmt.  Qting
by native  fauna, natural diiurbam~3, such 89
bought, fioobo,  wiktRre,  Inse*s,  and dii. are
hhereralnthedevekpmentdpotenttalnatural
communltlee whkh may hcluck naturalized
nonnatkespedes.

REGlONALlZAllON - A mapping procedure in
whkh a set ot criteria are used to subdivide the
earth’s  surface into smaller, more homogeneous
units that display spatial patterns related to

.

RlPARlAN AREA - Geographkalty  delineable areas
WI distincWe resource values  and charactertstics
tMaraoomprkadoftheaquatkandriparlan
acosystems.

POTENTWL  NANRAL  VEGETATION -The vegeta-
tkn that would exist today Y man were removed
from the scene and II the plant succasskn  atter
his removal were telescoped into a single moment.
The time comprasskn eliminates the eftects  of
Mum climatic fluctuations, while the efiects ol
man’s earlier acttvlties’are  permitted to stand.
(National Atlas ot the United  States, Rev 1995)

PRIMARY BASE SERIES - A topographk map
series that includes  culture, drainage, tandnet
ownershlp,  and contours and ls prepared on a
stable base film. me map series is used to produce
Forest Service  cartographic products used in
managing National Forest System lands. Similar
maps are available for other lands.

RtPARlAN  ECOSYSTEM - A transltkn  between
the aquatk ecosystem and the adjacent terrastrlal
acosystem;  Identiiied  by soil characterktks  or
dktlncttve  vegetatkn communities that requtre
frae or unbound water.

SCALE - The  degree ot resolution at which
ecological processes, structures, and changes
across space and time are observed and maa-
aured.

SlJSNiVAL  - A mountainous  environment bekw
the snow zone in which host action is an important
ecological proc=.
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V.

3. Committee felt it did not understand the relationships between
environmental factors and soil properties well enough to write a
definition that would separat ? hydric and non hydric soils in all
cases.

4. Goal - short, straightforward definition that could be understood by
scientists in many disciplines related to wetlands.

5. Users of this definition must be well trained in principles of
pedology.

D. Definition - A hydric soil must meet landscape and profile requirements.

NEW SOIL MAP FOR THE NORTH CENTRAL REGION.

New soil map for the North Central Region is nearing completion. Legend
reviews, digitization, and publication are all that remains.

VI. RESEARCH ACTIVITIES RELATED TO THE COOPERATIVE SOIL SURVEY.

A. Illinois - Ken Olson.
1. Soil productivity and soil erosion relationships.
2. Evaluation of conservation tillage systems for the restoration of

productivity of previously eroded soils.
3. Crop yield prediction by soil including soil productivity index ratings.
4. Quantification of erosion and sedimentation rate studies.
5. Provide research data to assist field soil scientists in mapping

eroded phases of Alfisols and Mollisols.

B. Indiana - Don Franzmeier.
1. Monitoring water table depth, reduction and water movement in

several toposequences. This is part of the NRCS global change
initiative.

2. Compaction and cementation in C horizons of soils formed in glacial
till.

3. Standards for construction of house foundations, especially in
swelling soils, and standards for surface and subsurface drainage
around foundations.

4. Detection and quantification of the amount of residue cover on
fields using remote sensing (AVIRIS)  data.

5. Relating map units of the STATSGO  maps to the SOTER map
project, and international soil and terrain map based largely on
landforms.

C. Iowa - Tom Fenton.
1. Erosion-Productivity project including soil quality.
2. Use of ground conductivity meters in soil survey.
3. Stratigraphic relationships under loess-covered benches in Lucas

County (with NRCS).
4. Savanna Terraces soil project (with NRCS).
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E.

F.
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5. Landscape evolution on the Des Moines Lobe.
6. Hydric soil characteristics in Iowa.
7. Water table studies of selected soils (with NRCSI.
8. Soil sampling project in southeast Iowa (with National Soil Survey

Laboratory).
9. Developing improved procedures for updating soil surveys in

Crawford and Woodbury  Counties (with LSU Statistical Laboratory).
10. Use of soil survey data in precision farming and yield mapping.

Kansas - Mickey Ransom.
1. Clay translocation and carbonate accumulation in the 16-26 inch

rainfall zone of western Kansas.
2. Distribution and properties of clay minerals in Kansas soils with

emphasis on applications to soil fertility.
3. Soil genesis and geomorphology on the Konza Prairie (Bluestem

Hills), a long term ecological research project site of the NSF.
4. Parent material stratigraphy and genesis of soils developed in eolian

materials in the Southern High Plains.
J. Development of a GIS (including Landsat TM data) that includes

soils information, land use, soil suitability for crop land, and water
resources for Finney County.

Michigan - Del Mokma.
1. Impact of accelerated erosion on soil properties and productivity.
2. Soil absorption of septic tank effluent and sand filter effluent.
3. Impact of cultivation on spodic horizon properties.
4. Development of methods and guidelines for~local  wetland protection

end related land use planning.

Minnesota - Pierre Robert.
1.

2.

3.
4.
5.
6.

7.
8.
9.

10.

11.
12.

Describing soil and crop variability on a sand plain landscape with
surface collected data.
Alternative individual sewage treatment systems development and
demonstration for areas with seasonally high watertables.
Wet soil monitoring.
Soil-terrain monitoring.
Soil variability related to turfgrass maintenance.
Understanding and prediction of carbon dynamics in forested
ecosystems of the Lake States.
Soil-landscape evolution in southeastern Minnesota.
Movement and storage of mercury in the terrestrial landscape.
Catenary relations in an ancient landscape in the low desert of
southwestern Utah.
Methodology for prediction and quantification of soil property
variability using GIS technologies.
Modeling the effect of erosion on crop yields.
Mapping soil water content with electromagnetic induction probe.
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13. Soil Survey lrllormatiorl  System/SOIL 7 GIS.
14. World-wide web-based teaching module on the catena concept.

G. Missouri - Randy Miles.
1. Eagle Bluff Constructed Wetlands - pre-inundation baseline data,

spatial variability, and soil chemistry.
2. Soil acidity, aluminum, and mineralogy study of strongly acid south

Missouri soils.
3. Soils and on-site small flows water research and development of

Missouri Small Flows Wastewater Center.
4. Evaluation and restoration of flood damaged land.
5. Soil spatial variability study on Missouri River bottom soils.
6. Use of GIS to produce usable slope class maps.
7. Study of soil spatial variability in loess mantled till plain in mid-

Missouri relative to hillslope positions.
8. Ecological land type study (Missouri Ozark Forest Ecosystem

Project).

l-i. Nebraska - Mark Kuzila.
1. Geo-statistical study of the variation in map units of soils in the

Mollisol order.
2. Relationship of spectral reflectance to turbidity generated by erosion

of common soil types.
3. The effect of climate and landuse  on soil organic matter in the Sand

Hills of Nebraska.
4. Pesticide mobility in six benchmark terrace soils.
5. Use of video camera to determine in situ soil color.
6. The effect of “forest” vs prairie on the morphology of a loess soil in

eastern Nebraska.
7. Testing a soil moisture model with data collected from the Ashland

Plateau in North Carolina.

I.

J.

North Dakota - Dave Hopkins.
1. Digitizing of soils and landuse data for Golden Valley and Stutsman

Counties.
2. Site-specific management and soil variability study in the Red River

Valley of North Dakota.
3 . Soil hydrology and wet soil monitoring.

Ohio - Neil Smeck.
1. Glacial till fractures and their impact on hydrologyfespecially around

land fill sites) in northern Ohio.
2. Properties of loess on uplands are being compared to loess

properties in footslopes in glacial margin areas.
3. Mineralogy of loess deposits is being examined.
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4. Networks of polygonal patterned ground are being studied in
western Ohio. Soil properties vary systemahcally across the
periglacial features.

5. Study of Illinoian-age terraces and soil genesis in southern Ohio.
6. Electronic storage of soil pcdon data available at the Ohio Soil

Characterization Lab at Ohio State University (with NRCS).

K. South Dakota - Doug Malo.
1. Developing soil productivity rating systems for inclusion in soil

surveys starting with Clay, Brookings and Minnehaha Counties
(with NRC’S).

2. Precision farming (site specific) farming project with NRCS and ARS
was started in 1995 to examine crop management (including
chemical inputs) and soil differences on a watershed basis.

3. Use of ground electromagnetic technologies for soil survey uses is
being tested on three 160 acre fields. Both EM31 and EM38
meters are being evaluated against soil properties on a 100 foot
grid basis.

4. Evaluation of the impact of long term irrigation on soil properties
(possible map unit separation) in Spink County (with NRC%.

5. Parent material stratigraphy and soil genesis in eolian materials
along the Big Sioux River in Brookings County.

6. Development of a classification key for SD soils.
7. Data base development of basic soils information for the major

series found in SD was initiated (jointly funded by NRCS and
SDAES).

L. Wisconsin - Kevin McSweeney.
1. Soil landscape modeling SE Driftless Region (NSF).
2. Soil landscape modeling SW Driftless Region (Hatch).
3. Tree-throw affected soil landscapes NE Wisconsin (McIntyre

Stennis, UW Ag. and Nat. Res. Consortium).
4. Fate and transport of ag. chemicals in sandy soils (many funding

sources).
5. Chronosequence studies on raised marine terraces, Oregon (NSF).
6. Genesis and classification of permafrost affected soils (NSF).
7. Land evaluation for sustainable land management in the tropics,

Costa Rica, Honduras, and Zimbabwe (USAID, McKnight
Foundation).
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Proposed IMniAon  of Hydric Soils in the North Central Region

NCR-3 Cornmittec,  June  13, I995

Hydric soils have distinctive landscape and profile (pedon) characteristics. The definition

below, based on those characteristics, applies to most soils in the North Central Region, Soil

properties, however, are affected by many environmental factors and because these relationships

are not completely understood, it is not possible to write a definition that will separate hydric

from non-hydric soils in all cases. For example, some hydric soils developed from very red

parent material and some hydric Spodosols are not correctly identified by the rules below. In

these special cases where the proposed rules do not apply, hydric soils must be identified by

relating them to nearby soils. For example, a soil formed from very red parent material in a

depression that lacks certain gray colors would be called hydric if nearby soils formed from

similar, but less red, parent material in depressions qualify as hydric. The field investigator must

use his/her profession judgment in applying the rules. A hydric soil must meet landscape llnd

profile requirements.

Hydric soils are in landscape positions that are likely to receive water from other soils or do

not shed water because they are very flat and have subsurface layers of low hydraulic

conductivity. An area larger than the hydric soil is needed to evaluate landscape shape and

position. Hydric soils must be in one of the following landscape positions:

1. Concave areas (depressions). An area is considered to be concave if its entire surface is

concave or it has a complex concave-convex topography in which the concave part

dominates, as in a generally flat landscape with nmerous  tree throws.

2. Flat landscapes such as lake plains and terraces; usually the soil has subsurface layers with

low hydraulic conductivity.

3. Lower backslope and footslope positions that receive water by subsurface flow (seep

areas).

4. Flood plains.
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l-he mineral rnillter  ofmost soils is grayish. the color of silicate  clay. The main pigmenting

materials that give subsoil its colors are iron oxides, which tend IO make it brownish or reddish;

and manganese oxides, which tends to be in small black concentrations. When the soil is

waterlogged and becomes reduced,  Fe and Mn oxides dissolve, and the grayish color of the clay

appears. But many sandy soils do not become as gray as finer-textured soils. To identify hydric

soils, first identify a hydric diagnostic zone, and then examine the zone to determine if it meets

the requirements.

1. In soils with a dark (value 9, chroma ‘3) surface layer >25 cm thick the hydric

diagnostic zone is the 20 cm layer immediately below the dark layer; for other soils the

zone is 25 to 45 cm deep.

2. The hydric diagnostic zone must meet one or more of these conditions:

Dominant

Hue Value Chroma (chroma specified)

is not &

5CiY,5G,5BG,5B a n y  9 no requirement

2.5Y, 5Y anY
>5
4

9
>l and9
>l and9

no requirement
no requirement
required, chroma 24

1 OYR

7.5YR  or redder

no requirement
required, chroma >4

required, Aroma 14

Any mY -<3 . required, chroma ~5

l Redox  concentrations include high chroma mottles (chroma specified), Fe coats, Fe

concentrations, Mn coats, and Mn concentrations.
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PANEL DISCUSSION ON DISTURBED SOILS

NATIONAL COOPERATIVE SOIL SURVEY CONFERENCE
JULY 10-14, 1995

Panel Members: Tom Ammons (chairman), Ray Bryant, Sam Indorante,

and Alan Kosse.

The following are the charges discussed at the conference.

Charge I. Overview: I=:.is charge was to focus on the current

literature on minesoil properties that could relate to a disturbed

soil classification system.

Much of this literature has been covered in a chapter titled

Minesoil Genesis and Classification by J.C. Sencindiver and J.T.

Ammons in the reissue of Reclamation of Drastically Disturbed Soils

sponsored by SSSA and ASSMR.

The renewed interest in disturbed soil classification has grown

from activities in the regional Work planning Conferences as

follows: Southern Regional WPC-1988; Southern Regional WPC-1990;

South-Northeast WPC-1992; National WPC-1993; and Southern WPC-1994.

A definition of drastically disturbed soils and some common

properties of minesoils have been thoroughly discussed in these

proceedings.
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Charge II. Characterize Disturbance: The discussion under this

charge was to separate paddy soils and eroded soils from the

drastically disturbed soils resulting from deep earth excavation

techniques. Several points were made regarding man-made geomorphic

units and some of the basic philosophy regarding soil genesis. Many

of the subjects have been thoroughly discussed in the regional work

planning conferences. One suggestion was clear, we should develop

a proposal under the guidelines of Soil Taxonomy. Once this is

complete, many of the suggestions will be incorporated into the

proposal during the review process.

Charges II and IV. Better linkage between U.S. and Others and

activities of the International Disturbed Soil Committee: Ray

Bryant presented Circular Letter no.1 of the International

Committee on Anthropogenic Soils (ICOMANTH). Many of the topics

covered in this circular were carried over into all aspects of the

panel discussion. Circular Letter no.1 is attached to this report.

R.N. Fitzpatrick and I.D. Hollingsworth introduced the Australian

minesoil classification scheme (overview presented by J.T. Ammons).

The title of the paper is" Towards a New Classification of

Minesoils in Australia Based on Proposed Amendments to Soil

Taxonomy". The authors are with the Division of Soils, CSIRO and

the report is attached with the permission of the authors.
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Summary: All future activities related to disturbed soils resulting

in drastic alterations by human activities or alterations caused by :

long term agricultural use will be directed toward the 0

a
International Committee on Anthropogenic Soils (IC.:XANTH).
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The Soil that  We Classify

The pcdon and polypedon are defined in Chapter 1 of Soil Taxonomy, and all soil
sciemists  have a working understanding of these concepts. The polypedon is the landscape
unit to bc classified and the pedon is the unit of sampling that supposedly is representative
0; the range of characteristics within the polypedon. Natural breaks in the landscape are the
more desirable limits of the polypedon as we strive for a system that is most useful for soil
survey, but class limits of soil series (including higher class limits, such as family particle
size classes, which  are also limits for series in a categorical system) may also determine a
boundary of a polypedon. In spite of diligent efforts to tailor Soil Taxonomy to fit
naturally occurring soil landscapes, we frequently encounter land:::ayes  i;iai  c:;nnot  be
mapped as simple consociations. The dominant characteristic of some anthropogenic soils
may well be their variability. Can the concepts of pfdons and polypedons be directly
applied to anthropogenic soils or should we revisit the definitions in Soil Taxonomy to
determine their applicability?

Case example:

Urban fill may or may not be extremely variable in terms of the nature and
arrangement of materials. In some cases, layers of materials such as bricks, concrete and
rebar, asphalt, coal ash, etc. may be very predictable and mappable. It is conceivable that
we may wish to establish series with very limited ranges in characteristics. But we are also
certain to find areas of urban fill which are characteristically unpredictable. Must we treat
these as complexes, or might higher classes be established specifically for these soils where
the nature and arrangement of materials are virtually unpredictable? Such classes might
then be further differentiated on the basis of other important properties such as wetness,
presence 0; absence of certain types of materials, etc.

Questions:

l How do we deal with the variability of anthropogenic soils in our classification
scheme? Is variability in and of itself a highly significant characteristic that can be used
as criteria for a class?

l What is our unit of classification? Are we concerned in all cases with the mappability
of our classes where accommodating variability is of major concern, or will the system
also be used on a site-by-site basis where specificity of information is most desirable?

The 2 Meter &&

In some cases, the reason for wanting to differentiate among anthropogenic soils
derives more from the nature of the substratum that it does from *he  nature of the mater& in
the “soil zone”, and we commonly have knowledge of the substratum that would allow
classification based on the nature of those deeper materials. In recent years there has been a
move to expand our lower depth of mapping (and classification?) of naturally occurring
soils and geological deposits in response to the acknowledged need for more information.
Our best chance for success in class~ifying  to lower depths would seem to be in
anthropogenic soils where we have historical knowledge of the nature of the substratum.
Can we really form desired groupings of soils without taking into consideration the nature
of the substratum?
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Case example:

An unregulated landfill on Staten Island, New York has a thin cap of “soil” cover
over urban garbage. Over most of the landfill, one can readily observe urban waste within
the 2 meter zone. The major limitations to use and management are the evolution of
methane gas and settling as a result of waste decomposition. The long range plan for tise
of the landfill is as a city park. In one area, an additional 2 meters or more thickness of
clean fill has been added and a billfold was constructed. Assuming that we had classes
designed to differentiate between 1andIillscontaining  garbage and soils forming in clean fill
(i.e. - fill derived from soil or geologic material not containing trash and which may be
suitable for home construction), how would we handle this case?

Questions:

: To what depth do we classify anthropogenic soils when the main reason for
differentiating soils may be the nature of the substratum?

l How would we implement different rules for classifying anthropogenic soils to greater
depths without affecting additional changes in Soil Taxonomy?

Man as a Soil formtnp  Fat._ tar and vV

Some discussions about anthropogenic soils treat man as a natural part of the
ecosystem and man’s activities as soil forming processes. However, most of man’s
activities are destructive with respect to the ordering of horizon’s, i.e. - soil is disturbed
and horizonation is set back to (or near) time zero. In many cases the “parent material” is
not earthy material that could be observed in landscapes not disturbed by anthropogenic
activity (landfills with garbage near the surface, urban fills containing construction debris,
etc.). In one sense, the anthropogenic activity is constructive in that the “parent materials”
could not derive from natural processes other than anthropogenic. That being the case, are
anthropogenic processes such as these equivalent to the geological deposition of parent
materials or are they processes of soil formation in which man’s activities are the dominant
factor of soil formation or both? In any case, the logic of Soil Taxonomy is that the
dominant factors (and processes) of soil formation that explain the existing gross
morphology are recognized at the highest levels of Soil Taxonomy. In the cases of
Andisols  and Vertisols.  it is parent material that is the dominant factor explaining the gross
morphology. There is much debate about whether or not we can adequately classify
anthropogenic soils by modifying the existing soil orders or whether a new soil order is
needed. The answer would seemingly need to be consistent with the existing logic of Soil
Taxonomy, but also ahow  for an adequate degree of flexibility for showing differences and
relationships among anthropogenic soils.

Questions:

l How do various kinds of anthropogenic activities relate in an analogous way to non-
anthropogenic geological and pedological processes and what are the resultant
implications for se!ecting  the categorical levels to be used in classification?

l How many of the 6 categorical levels in Soil Taxonomy are needed to show
relationships and differences among anthropogenic soils?

l What characteristics of anthropogenic soils are of greater or lesser significance than
others?
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!rnowledee  of Genesis vs. M&&-a-based  Criteria

AI the higher categories in Soil Taxonomy, classes arc formed to group soils in
order to reflect their genesis. Our theories of genesis govern the groupings and reflect our
current state of knowledge about soils and the factors and processes of formation. Since
our state of knowledge is never complete, we guard against biasing our classification by
requiring that criteria for classification be based on morphological characteristics that can be
observed or measured by laboratory or field techniques. In foilowing the strict rules for
classifying soils according to their morphology, we frequently discover that some soils
make odd bedfellows. That may lead us :a conclude that our current concepts of genesis
may be flawed. Hence, Soil Taxonomy becomes a valuable research tool to assist us in
improving our knowledge of soils and their genesis. It would not be so if we allowed our
current bias with respect to mode of genesis to enter into the classification process.
Grouping soils according to theories of genesis at the higher categories and using
morphology-based criteria are fundamental principles that guided the construct of Soil
Taxonomy.

In the vast majority of cases of anthropogenic soils, the anthropogenic processes
resulting in the present expression of morphology are a matter of historical recoru.  There
may be absolutely no uncertainty with respect to the anthropogenic processes of
development or modification which led to the current soil morphology. Why then should
we constrain ourselves from using that knowledge to form groups of soils with similar
genesis? What rationale would there be for ignoring historical record? This becomes
especially relevant when there may be no reliable morphological indicators that can be
consistently applied to identify the genetic processes. There are many soils for which this
is the case.

Case example:

In China, there are soils that have formed by deposition of sediments as a result of
long-term irrigation. The morphology (and in a sense the process of formation) of these
soils is identical to that of a Fluvent.  But these soils may occur on a terrace or upland
position where their presence in clearly “not natural” (i.e. - anthropogenic). They do not
conform to the ecology of the landscape. In natural landscapes, the presence of Entisols
may be due to recent deposition by geologic processes indicating a geologically active
environment, resistance of the parent material to weathering and soil development, etc., but
they occur in predictable landscape positions. To the Chinese, this anthropogenic
“Fluvent” is not the same as a naturally occurring Fluvent.  Yet there are no morphological
clues as to the difference.

Questions:

l Do we want to alter the principles of Soil Taxonomy to allow the use of historical
knowledge as criteria for classifying anthropogenic soils?

l If not, what is our rationale for ignoring historical knowledge of anthropogenic
processes?

* If so, how can this be accomplished with a minimum disruption of the rest of the
system?
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properties of Anthrapoeenic  Soils with High Levels of Significancez

Any subdivisions of anthropogenic soils within Soil Taxonomy should be based on
properties of greatest significance to their genesis in the higher categories and on properties
of greatest significance to use and management in the lower categories. Most current and
evolving systems differentiate on the basis of the nature of the “parent material” as one of
the properties of highest significance. But what other properties of.anthropogenic  soils are
highly significant? An aquic moisture regime (and its modifications, i.e. -- aeric,  epi,
endo,  etc.) is a highly significant property to both genesis and use and management in
existing soil orders, but how impo-(ant  is it in anthropogenic soils? How should anoxic
conditions due to methane gas be treated? How important is bulk density (and/or
porosity)? For all of these properties and others, are there morphological properties that
can be used to consistently and reliably identify the condition, and can they be used in
mapping?

Questions:

l What -Ire the properties of anthropogenic soils that are of greatest significance to
genesis and use and management?

l What are the morphological characteristics that identify these conditions, and can they
be consistently identified in the field during mapping?

mtructive vs. Dp

It is relatively easy to envision classes of anthropogenic soils forming in
anthropogenic parent materials. Criteria can be based at least in part on morphology. But
how do we address anthropogenic processes that result in the removal of soil material? By
some of the logic above, what is not there due to the activities of man may be as important
(at least conceptually) as what is put there by the activities of man. A borrow pit formed by
the removal of gravel or caliche  is as readily identified as a landfill and is as much “out of
place” in the ecology of the landscape. If we allow the use of historical knowledge, it
would not be difficult to construct classes for these situations. But the difficulty may lie in
determining how much soil must be lost before we begin to recognize the effects of
anthropogenic proces.:es.  A recent DRAFT of a revised definition of a buried soil is
appended. Classification of antbropogenic soils may begin when the thickness of a surface
mantle of new material (of antbropogenic origin) effectively buries the underlying soil. But
how much soil must bc lost before the rules of classifying anthropogenic soils are invoked?
It has been proposed that this committee address the issue of eroded Mollisols. Is
accelerated erosion an intergrade to soils where removal was affected by other
anthropogenic processes? If so, how do we treat it within the context of Soil Taxonomy?

l Do we treat the loss of soil by anthropogenic processes similarly to the way we treat the
accumulation of soil materials by anthropogenic processes?

l If so, how do we define the degree of anthropogenic modification based on what is not
there?

!n&g&es to Other w

The previous discussion touched on the issue of defining intergrades between
anthropogenic soils and other classes. There are other situations in which anthropogenic
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processes affect changes in classification within Sol! Taxonomy. How do we address the
agricultural liming of an Uhisol to the point that it classifies as an Alfisol?  What about the
Moll;sol  that no longer meets the color requirements of a Mollic epipedon due to the
incorporation of carbonates by deep plowing? 1 believe we ru expected to address soils in
California that are drastically disturbed by “deep” plowing. How deep is deep? Are
salinization  and desalinization, due to irrigation, anthropogenic processes that should I 3
addressed by this committee? The point here is that Soil Taxonomy was designed so that
“normal agricultural practices” would not change the classification of a soil. But “normal
agricultural practices” of the day have changed, and they do in fact cause changes in
taxonomic classification. By expressly recognizing anthropogenic processes in Soil
Taxonomy, we will be 
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TOWARDS A NEW CLASSIFICATION OF MINESOILS
IN AUSTRALIA BASED ON PROPOSED

AMENDMENTS TO SOIL TAXONOMY

R.W. Fitzpatrick and I.D. Hollingswotth
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(Soil Survey Staff, 1992) tog&c-r  with amendments (e.g. Smith and S&k.  1978; Fanning and
Fanning, 1993) does provide a framework for classifying and interpreting the management problems
associated with such complex soilu’materials.

It is scientifically of great interest that minesoils form so rapidly, for soil scientists
traditionally deal with soil materials and profiles that are the integrated prodxcts  of landscape
processes over immense and usually unknown periods  of geological time (Fanning and Fanning.
1997). These affects of the wide range of climates in Australia (e.g. tropical to Meciitermneari)  and
the exposure of readily weatherable  rocks to the subaerial enviromneot  are important factors. It is of
practical impwtance  to be able to identify and classify specific typzs  of minesoils  in order to help
develop consistent rehabilitation strategies.

During investigations over tie past seven years we have characterized  and
recognised  several distinct typzs  of sails that have formed on m&spoils  in the relatively small time
span since they were constructed (ranging f?om  present to up to 20 years). A wide variety of
minesoils develoe from rocks in various stages  of physical and chemical breakdown have been
described and sampled along hydm toposequences  (i.e. from the drier upper to wetter lower surfaces)
of minespoils at several mines in The Northern Territory, Queensland, South Australia and Norfolk
Island (e.g. Fizpatrick and Milnes 1988, Fizpatrick et al 1988, Fizpatrick 1991, 1993, Fizpatrick and
Hollingswotth 1994. Milnes et al. 1985:  1992. The minesoils  have been compared with natural soils
in undisturbed  parts of mines from many vie-in& in order to identify the processes and rates of soil
formation. In addition, representative natural  soils occurring  adjacent to the minespoils have ken
described, characterized and classified according to Soil Taxonomy. These soils contain minera.!
assemblages that are in equilibrium with the natural  landscape and the local weathering environment,
and have been compared with the morphological, physical, chemical and m&ml assemblages present
in samples collected from minespoils.  However, we have investigated m&soils at a limited number
of mines in Australia. Our objective is to continue projects that will build on these findings and
expand the study of minesoils in more localities  across Australia. Discussions have been held with the
aim of more systematically coll&ing  and collating data on minesoils (Spolents)  and broadening the
base  lo support the suggested modifications.

As a result of intensive field and laboratory work being conducted at specific mines
in Australia the need for improvements and modifications  to Soil Taxonomy have become obvious to
several soil scientists. The objectives of this report are to provide suggestions for upating the
classification of minesoils (Spolents)  in:
(i) Soil Taxonomy (Soil Surv9 Staff,  1992) based on amendments primarily by Smith and Sobek
(19%)  and Fanning and Fanning (1987) and,
(ii) A classifiication  system for Australian Soils (3rd approximation) (Isbell.  1993) based on the
information developed in (i).

This report proposes some changes to the 1992 Keys  to Soil Taxonomy (Soil Surv9
Sta& 1992) in order to provide more suitable categories for minesoils in Australia. We propose to
send a copy of this report  together with more detaiIed supporting documents to the Soil Taxonomy
headquanen  at USDA in Lincoln. Nebraska, for their consideration and tier input. Theze
modified keys should then be tested further  and mcdified  oo the basis of such input As well, the
information gained from new proposals to modify  Soil Taxonomy to Australian minesoils  has also
enabled preliminary suggestions to further improve and develop the new Australian Soil Classification
System (Isbell,  1993). These preliminary proposals will be made available to “The Australian
Collaborative Land Evaluation Program” (ACLEP). It is also  anticipated that some of this
information till be used to develop a new technical soil classification system  for use by minaite
rshabilitation  officers.
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Suggestions for u?ating the classification of minesoils  (Spolcnts)  in Soil Taxonomy
(Soii  Survey Staff, 1992) based on: (i) amendmenls  largely by Smith and Sobek (1978) and Fanning
and Fanning, (1987) and (ii) profile detiptions  of minesoils  made in Australia.

Oulliac  o/scheme to clwi~ the new &.a-s:

Order:

Suborders: AQUfZNTS

SUBORDER
AQUEhl-S

EN-IJSOLS

SpOLENTS  GARBENTS  etc.

SUBORDER
SPOLENTS

GREAT GROl3’
Spolaquents

SUBGROUF’S  of Spolaquents:
suuic Spolaquents
Salic  Spolaquents
Scdic Lithic Spolaquents
.4eric Sp&quenu
Typic Spolaquenu

GREAT  GROUPS
Ustispoleats
XerizpolentS
Udispolents
Tonispolents

SUBGROUPS of Ustispolents:
Sulfic Ustispolenlr
Salic  Ustispolents
Sodic Lithic Ustispolcnts
Sodic  Leptic Ustispolents
So& Vertic Usti~lents
sodic  Argic Ustispolents
Argic Ustispolents
Sodic Fluventic  Ustispolents
Flwentic Ustispolcnts
Psammentic  Ustispoleots
Aquic Ustispolents
Kandic Ustispolents
Aeric Ustispolenls
Unirpolentsllpic  Ustkplents

SUBGROUPS of Torrispolents:
Suffic  Torrispolents
Sodic Lithic Tatispolents
WC Leptic Torrispolents
Scdic Argic Toniispoknts
Argic Torrispolents
Sodic Flwentic Torrispolents
Rwentic  Totispolents
Aquic Torrispolenu
Kandic Torrispolents
Typic Tonispolents

SUBGROUPS of Xerispolents:
sulfic  Xerispolents
Sod&  Lithic Xerispoleats
Sodic L&c Xerispolents
Sodic A& Xerispolents
Argic Xerispolents
Sodic Flwentic Xerispalcots
Flwentic Xerispolents
Aquic Xerispolents
KaMic  Xerispolenu
Typic
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Dejntions ofnew  classes:

KEY 13 SUBORDER:
AQUEh’TS

KEY TO GREAT GROUP

Insert  before KAA on page 234 of Soil Survey StaIT(1992).
Aquents  that have in one or more layers within 100 cm from the mineral  surface, 10 percent or more
(by volume ) fragments of diagnostic spolic material are arranged in any discernible order.
Definition of “spolic materials” is similar to “properties of Spolentr”  detiaed by Smith and
Sobek (1978). This delinition could be abbreviated and simplified.

Spolaqueots

KEY TO SUBGROUPS
Spolaquents which have, within 100 cm of the mineral soil surface, one or more of the following:
l sulfuric horizon, or
. have all characteristics of a sulfuric horizou. except that it has a pHvalue  of between  3.5 and 4.0

or
l sulfidic  materials.

SulIic Spolaquents

Other Spolaquents that have, in one or more layers within 100 cm of the mineral soil surface. a salic
horizon.

Salic Spolaquents
other Spolaquents that have,
. an exchangeable sodium percentage of 15 or more (or a sodium adsorption ratio of 13 or more)

for 6 or more months per year in 6 or more years out of 10.
. a lithic or paralithic  contact within SO cm of the mineral soil surface.

Sodic Lithic Spolaqueots

Other Spolaquents that have a chroma of 3 or more in 40 percent or more of the matrix  of one or more
horizons between 15 and 20 cm from the mineral soil surface.

Aeric Spolaquents

Other Spolaquents
Typic Spolaquents

KEY TO SUBORDER
Eotosols  that have in one or more layers within 100 cm from the mineral surface, 10 percent or more
(by volume ) fragmeots  of diagnostic spolic material are arranged in any discernible order. Deftion
of “spolic materials” is similar to “properties of Spolents” defined by Smith and Sohek (1978).
This definition could be abbreviated and simplified.

Spolent3

KEY TO GREAT GROUPS

Spolenu that hav a Ustic moisture regime

Other Spolents that have a xeric  moisture regime

Other Spolents that have a udic moisture regime

Other Spolents that i-we an aridic moisture regime

Ustispolents

Xerispolents

Udispolents

Torrispolents
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KEY TO SUBGROUPS of Ustispolents identified in the Bow” Basin, Queensland by Fizpaulck
and Hollingsworth  (1994).
Ustispolent~  which have. -xi&in 190 cm of the mineral soil surface. one or more of the folIoMing:
l sulfuric horizon. or
l have all charwxistics  of a sulfuric horizon, except that it has a pli value ofb%veen  3.5 and 4.0

or
l  sultidic nwerials.

Sulfic  Ustispoltints

Other Ustispolents that have, in one or more layers within 100 cm of the mineral soil surface. a salic
horizon.

Salic Ustispoleots

Other Unispolenls that have.
. a” exchangeable sodium percentage of 15 or more (or a sodium adsorption ratio of 13 or more)

for 6 or more months per year in 6 or more years out of IO.
. a lithic or paralitic  contact within SO cm of the mineral soil surface.

Sodic Lithic Ustispoleots

Other Ustispolents that have, in one or more layers within 50 cm of the mineral soil surface:
. a” exchangeable sodium percentage of 15 or more (or a sodium  adsorption ratio of 13 or more)

for 6 or more months per year in 6 or more years out of 10.
. a lithic or pamlithic contact within 100 cm of the mineral soil 
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Other Torrispolcn~s  which have 1” one or more layers within 100 cnl ol the mineml soil surface the
followi”g.
. have fragmenls  of a” argillic horizon with bax x.%uratio”  (by sum of cations) of 35 percent or

IllO~~.

Argic Torrispolents

Other Torrispolents which have in.one or more layers within 100 cm of the mineral soil surface both
of the following:
. a” exchangeable sodium percentage of 15 or more (or a sodium  adsorption ratio of 13 or-more)

for 6 or more months per year in 6 or more years out of IO.
. an irregular denwein organic carbon content to a depth of 1OOcm or to a lithic or paralithic

contact  ifshallower and a slope  of less than 25 percent.
Sodic Fluventic Tonirpolents

Other Torrispolents  which have:
. a” organic carbon  content that decreases irregularly with increasing depth to 1COcm  or to a lithic

or pamlithic  contact if shallower and a slope of less than 25 percent.
Fluventk Torrispolents

OtherTonis@ents  which have, in one or more layers within 75 cm of the mineral soil surface, redox
depletions with a ctuoma of 2 or less, and also aquic conditions for SOIT-:  time in most years (or
artifificial  drainage).

Aquic Torrispoleots

Other Torrispolents  which have within 100 cm of the mineral soil surface the following:
. 50 percent or more of material with EC of less than 24 cmol(+)  per kg clay (by NH4OAc pH7).

Kandic Torrispolen:s
Other Tonispalenls

Typic Torrispolents

SUBGROUFS  ofXerispole”ts (identied at the abandoned Rnkunga Fyritc mine and othcrkaolintc
mines in the Mount Lofty  Ranges).
Xetispolents  which have. within 100 cm of the mineral soil  surface, one or more of the following:
.

ulfkitc

 ofa (ulfuricr )Tj
ET
q431.1999969 0 039.11999512860.0600148 14.68399924 cm
BI
/W914
/H 25
/BPC 1
/CS /G
/D [1 0]
ID�p���€�������ø����À�����xø����À�����xø���€������xø����������8�����������?€<�p•ø�à�€�?À~�ÿÃÿ�àÿà�?áÿ‡ÿÇž�øýà�<áÇ‡ÁÀ��xxà�xa•Ç•À��8`à�8c•Ç�À88�`à�8c•Æ�Àx0�`à�8c•Æ�Àpp�`à�8c•Æ�Ààx�``�8c•†�Áà8�`à�8a•‡��Á<8pð�xqÁ••ÁÁ�8xð•|xxÿƒ�ãÿðüÿÐüx~�?ƒá�àýÿà��<��€���À�ùø�����������ð����������Ðð����������Ðð����������€�
EI Q
BT
/TT3 10.8 Tf
-0.3045 Tc 0 Tw 3 Tr 0.9444 0 0 1 860.07 146.32 Tm
 orizoqc

 ofbetweent 

.

utfiditc.

 of15 or more  rfa sodium adsorption ratio( of13 or more)c)Tj
-0.5889 Tc 015796 Tw 0-128024TD
(for 6 or more months  )Tj
ET
q
1.75199485 0 0 7.44000243
804279957 2310.1799517 cm
BI
/W357
/H 20
/BPC 1
/CS /G
/D [1 0]
ID?À|�ðÿàþ�öÿñÏ�îxsÇ•�0?ÿ��0?Ï��0?���0?���0?���0?€��8sÃ��<áÿ��?Àÿ��?€<��8����0����xø����ø���ü�����ø���à
EI Q
BT
/TT3 10.8 Tf
-0.8125 Tc 0 Tw 3 Tr 0.8333 0 0 13
8048 233.532 Tm
perc
 of10.c of th mineral soil surface.c of th   of15 or more  rfa   of13 or more)c

 of10.c

 of th mineral soil surface.c

 of th mineral soil surface   of15 or more   of13 or more)c of10.c ofan  
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Other Xenspolenlc whkh have in one or more layers wi;!ki”  100 cnl of the mineral soil surface the
fOllOWi”g:
. ha-w  frag[“ents of an argillic  horizon with base satoration (by sum of cations) of 35 percent or

more.
Argic Xeris;>olent~

Other Xerispolents  which have in one or more layers within 100 cm of the mineral soil surface both of
the following:
. an exchangeable sodium percentage of 15 or more (or a sodium adsorption ratio of 13 or more)

for 6 or more months  per year in 6 or more years out of 10.
. an irregular decrease in organic carbxr content to a depth of 1OOcm or to a lithic or paralithic

contact if shallower and a slope of less than 25 percent.
Sodic Fluventic Xerispoleots

Other Xerispolenrs which have:
. an organic carbon content that decreases irregularly with increasing depth to 1OCcm or to a lithic

or paralithic contact if shallower and a slope of less than 25 percent.
Fluventic  Xerirpoleots

Other Xerirpolents  which have. in cne or more layers within 75 cm ofthe  mineral soil surface, redo~
depletions with a chroma of 2 or less, and also  aquic  conditions for some time in most years  (or
artificial  drainage).

Aquic Xerispoleots

Other Xerisp~lents which have within 100 cm of the mineral soil surface the following:
. 50 percent or more of material with CEC of less than 24 cmol(+)  per kg clay @yNH?OAc  pH7).

Kandic Xerispoleots
mother  Xerispolents

Typic Xerispoleots

Suggestions for upating  the classification of mincsoils  (Spolic.  Antbromorphic
Anthroposols)  in the new Australian Soil Classiticarion System (lsbell.  1993 with modification dated
17/5/94)  based on both the suggested modificaticns made to Soil Taxonomy (see above) and the
profile descriptions of minesoils in Australia.

Outline of scheme to clan-> the new clasws:

SUEG~cOUF’S  of SPOLIC. ANTHROMORPHIC  ANTHROPOSOLS:
Soils with sulfuric materials, or that have all charxteristin  of a sulfuric horizoo, except that it
has a pH value of behveeo  3.5 and 4.0 or has suUidic  materials within the upper 0.5 m of the
profile. Sultic
Soils which are highly saline (EC > 2 dSm_l; 1:5  H20) within the upper 0.5 m of the profile
oRen salt encrusted. Salic
Soils with an exchangeable &urn percentage of 15 or more (or a sodium adsorption ratio of 13
or more) for 6 or more months per year in 6 or more years out of 10 and a lithic or paralithic
contact within 0.5 III of the mineral soil surface. Sodic Lithie
Soils with an exchangeable sodium percentage of 15 or more (or a sodium  adsorption ratio of 13
or more) for 6 or more months per year in 6 or more years out of 10 and a tithic  or paralithic
contact within 1 m of the mineral soil surface. Sodic Leptic
Soils with a lithic or paralithic contact withio I urn of the mineral soil Surface Lcptic.
Soils with an exchangeable sodium percentage-of 15 or more (or a sod.ium adsorption ratio of 13
or more) for 6 or more months per year in 6 or more years out of 10 and fragments of material
with slickensides or that have a linear extensibility of 6.0 cm. Sodic Vertic
Soils with an exchangeable sodium percentage of 15 or more (or a sodium adsorption ratio of 13
or more) for 6 or more months per year in 6 or more years out of 10 and have fragments of
argillaceous materials with base saturation @by sum of cations) of 35 percent or more. Sodic
Argic (or Argillaceous).
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Soils with fragmentz  ofargillateous  materials with bax sahuation (by sum of cations)  of 35
percent or more. Argic (or Argillaceous).
Soils in which tiinlentaty layering or buried soil materials are evident throughout the profile
and has a” exchangeable  sodium percentage of 15 or more ,or a scdiunl adsorptio!~  ratio of 13 or
more) for 6 or more months per year in 6 or more years out of IO to a depth of 1 I: or to a lithic
or paralithic contact ifshallower  and has a slope of less than 25 percent. Sadie Stratic
Soils in which sedimentary layering or buried soil materials are evident throughout the profile to
a depth of 1 m or to a lithic or paralitic  contact if shallower and has a slope~of  less than 25
percent. Stratic
Soils that have a sandy particle size in all layers within 1 m of the mineral soil  surface Arenic
Soils that hx:, in one or more layers within 75 cm of the mineral soil surface,  redox depletions
with a chronu of 2 or less, and also aqtic conditions for some time in most years (or artitificial
drainage). Aquic
Soils that have, within 100 cm of the~nxineral  soil surface 50 percent or more of material with
CEC of less than 24 cmol(+) per kg clay (by NH4OAc pH7).  Kaodir
Soils that have. a chrome of 3 or more in 40 pxcent x more of the matrix of one or more
horizons between IS and 20 cm from the mineral wail surface. Aeric.
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AYDRIC SOILS ISSUES SEMINAR
NATIONAL SOIL SURVEY CONFERENCE, SAN DIEGO, CA

JULY 11,199s

I. INTRODUCTION TO TIIE HYDRIC  SOILS ISSUES SEMINAR

Martin C. Rabenhorst
Professor of Pedology

University of Maryland at College Park

Few issues have impacted pedology and soil survey during the last decade as has the issue of hydric
soils. Hydric soils has made its way into our scientific and research agendas. They have become
a significant component of program activities for soil scientists and conservationists within the
NRCS, and have also become an important focal point for policy discussion.

Prior to the passage of the 1985 food security act, wet soils were largel; neglected within the
research arena and also during soil survey efforts. With the introduction of the Swamp-buster
portion ofthe  1985 farm  bii, wet soils were brought to the forefront. During the 1980’s the National
Technical Committee on Hydric Soils (NTCHS) became an active group contributing the
understanding of wet soils. In 1993, the Soil Science Society of America was approved for Division
S-10 ~(wetland  soils) for provisional status, and in 1994 its permanent status as a division was
6nalixd.  Also, more recently the NRCS has approved the formation of a Wetlands Institute. These
specific events serve to illustrate the significance and prominence of hydric soils in pedology today.

Developments withii the field of wet soils has been changing rapidly, especially from the regulatory
standpoint. Therefore, the following seminar has been organized to provide a currant look at a
number of pertinent issues related to hydric soils within an appropriate historical setting. The
seminar has been organized according to the following schedule.

1.

11.

III.

IV.

V.

VI.

VII

Welcome and Introduction

Hydric Soils: Where are we now, and how did we get here?

Status report from the National Technical Committee on Hydric Soils (NTCHS)

Response/critique of the National Academy of Sciences report on wetlands

How are NRCS programs impacted by hydric soil determinations?

What is/should be the role of pedologists in hydric soil determinations?

Instructional Strategies: University, Private Sector, Govt. Agencies
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II. HYDRIC SOILS: WHERE ARE WE NOW, AND ROW DID WE GET MERE?’



Id0

- the land periodically supports predominantly hydrophytes,
-the substrate is predominantly undrained hydric soil,
- the substrate is non-soil and is saturated with water or is covered by water some time

during the growing season of each year.
In cooperation with the effort that the FWS was beginning with the NWI, the Soil Conservation
Service (SCS) agreed to develop the hydric soil definition (classification) and to provide a list of
hydric soils for use in the NWI.

The work began on developing a class of hydric soils concurrent with the development of the
Cowardin  et al (1979) publication. The main objective ofthe hydric soil definition or classification
was to define a class of soils that correlated closely with hydrophytic vegetation,

Rydric Soil Classification Process

1 1977-198Q: The strategy for developing a list of hydric soils was to first  define the concept
and criteria for identifying hydric soils and then to conduct field studies to determine which soils
best fit the initial definition of hydric soil. Some initial questions were (1) how long does it take
hydric soils to form, and (2) how long does a soil have to be saturated to support growth of
hydrophytes.

The initial working definition was:
Hydric  soils are soils with water at or near the surface for most of the growing season
or the soil is saturated long enough to support plants that grow well  in a wet
environment.

Initially it was thought that all soils with aquic and peraquic moisture regimes would meet this
definition. The definition of aquic moisture regime:

,, implies a reducing regime that is free of dissolved oxygen because the soil is saturated
by’ ground water or by water of the capillary fringe” (Soil Survey 
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in determining wetland as part of the Clean Water  Act (Environmental Laboratory, 1987).

Feedback from the 1983 list and criteria for hydric soils suggested:
- that only poorly and very poorly drained soils be included on the list;
- there was an alarming inconsistency among state lists. and thus indicated the need for a

standardized procedure to generate the list of hydric soils.

As a result of the need for a standardized procedure for generating the national list of hydric soils,
the NTCHS concentrated on developing criteria that would use soil properties in the Soil
Interpretations Record (SIR) for soil series to create a national list of hydric soils. The SIR is a
national database that contains soil property records for all soil series recognized in the National
Cooperative Soil Survey in the United States (Mausbach,  et al., 1989).

The NTCHS used the aquic moisture regime of soil taxonomy as a general cut for saturated soils
supplemented with water table, flooding and ponding data, and Land Capability Class and subclass.
They arbitrarily created growing season periods based on soil temperature regimes (National
Teclmical  Committee for Hydric Soils, 1985).

This list generated many comments:
- capability classification could not be used because it was based on a hierarchy and the

wetness factors may not be correctly reflected in the subclass notation;
- taxonomic criteria do not identity all hydric soils;
- a number of SIR’s are missing drainage class information;
- there are a number of aquic soils that do not have water tables close to the surface;
- the definition and criteria do not match
- the flooding and ponding criterion includes well- and excessively well drained soils.

The NTCHS considered these comments and replaced the use of Land Capability Sub&as with
drainage class and water tables. The tinal  definition and criteria were (National Technical
Committee for Hydric Soils, 1985):

Definition - A hydric soil is a soil that in its undrained condition is saturated,
flooded, or ponded  long enough during the growing season to develop
anaerobic conditions that favor the growth and regeneration of hydrophytic
vegetation.

The use of the phrase “in its undrained condition” has be misinterpreted by many to imply that a
drained soil would not meet the definition of hydric soils. The phrase was included to tie the hydric
soil deft&ion  to the keys in soil taxonomy that state “unless artificially drained.” The phrase means
that once a hydric soil always a hydric soil and that drainage of the soil would not change the
classification.

Criteria -
I. All Histosols except Folists, or
2. Soils in Aquic Suborders, Aquic Subgroups, Albolls  Suborder, Salorthids Great
Group, or Pell Great Groups of Vertisols that are:

a. somewhat poorly drained and have water table less than 0.5 ft from the
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surface at some time during the growing season, or
b. poorly drained or very poorly drained and have either:

(1) water table at less than 1.0 ft from the surface at some time during
the growing season if permeability is equal to or greater than 6.0 in/hr  in all layers
within 20 inches, or

(2) water table at less than 1.5 A from the surface at some time during
the growing season if permeability is less than 6.0 in/hr in any layer within 20
inches, or
3, Soils that are ponded  during any part of the growing season, or
4. Soils that are frequently flooded for long duration or very long duration during
the growing season.

The use of drainage classes and water table depths appears inconsistent with the definition of
drainage classes in that the highest water tables are associated with the somewhat poorly drained
soils. Because the SIR database does not include duration of water tables, drainage class is used as
a substitute for duration of the water table at a certain depth. Somewhat poorly drained soils are
interpreted as having relatively short duration of water tables, thus the water table is placed at a
depth of less then 0.5 ft. The use of permeability class relates to ease of drainage of excess water
from the soil and, rightly or wrongly, relates to the capillary fringe above the free water table. One
could argue that texture is better correlated to capillary fringe.

The first National List of Hydric Soils of the United States was published in 1985 (National
Technical Committee for Hydric Soils, 1985).

4 1985 - grese~n
The passage of the Food Security Act of 1985 played a significant role in the use of hydric aoil
definition, criteria, and lists. It passed into law the definition of wetland as meeting three criteria:
hydrophytic  vegetation, hydric soils, and hydrology. Rules and regulations developed by the
Department of Agriadture  allowed the use of only two criteria; hydric soils and vegetation; in areas
where hydrology had not been modified. These changes in the use of the hydric soil list, definition,
and criteria placed increased pressure on the hydric soil definition and criteria in respect to length
of time for a soil to become anaerobic. Increasingly groups were citing the hydric soils criteria as
indicating 7 days of saturation, flooding, and ponding as the length of time for a soil to become
anaerobic. The 1989 Federal Wetlands Manual (Federal Interagency Committee for Wetland
Delineation, 1989) used verbatim the hydric soil hydrology criteria as the hydrology criteria for the
manual. These same groups were misquoting the hydric soil criteria and stating that a water table
could be as low as 1.5 A and still meet wetland hydrology (by convention water tables in the SIR
are recorded by 0.5 ft increments thus the NTCHS could have easily used less than or equal to 1.0
ft. in place of less than I .5 A in the criteria). There were also some lingering issues of the criteria
such as requiring ponded  and flooded soils to have aquic moisture regimes, and sandy soils in the
southeastern coastal plain.

Because of these developments, the NTCHS received comments criticizing the implied 7 days
duration of saturation for anoxic condition to develop. They then reviewed recent literature and
research on wet soils with respect to anaerobic conditions in the upper part of the soil as related to
sandy soils, duration of wetness, and depth of wetness. Duration for saturation was added to the
criteria in a 1987 revision (National Technical Committee for Hydric Soils, 1987). In 1990 they
made a significant change to the criteria by increasing the period for saturation from 1 week to 2

Hyd.  So i ls  Seminar
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weeks or more during the growing season based on recent research. This change did not affect the
list of hydric soils since the Soil interpretation  Record distinguishes high water table on a basis of
a few weeks.

The SCS and NTCHS also conducted field tests in the southeastern coastal plain and added a special
criterion for sandy soils based in part on the potential capillary rise in these very sandy soils. This
criterion requires the water table to be at the surface for these soils.

The present definition of hydric soils is (NTCHS, 1994):
A hydric soil is a soil that is formed under conditions of saturation, flooding, or
ponding long enough during the growing season to develop anaerobic conditions in
the upper part. The following criteria reflect those soils that meet this definition.

Changes to the definition from 1985 include removing the phrase “in its undrained condition” and
the reference to hydrophytic vegetation. The reference to hydrophytic vegetation was replaced with
the phrase indicating presence of anaerobic conditions in the upper part. This change was made to
make the definition independent of hydrophytic vegetation although hydric soils are still closely
related to the presence of hydrophytes.

The criteria use the basic soil properties of water table depth, flooding, and ponding; the soil quality,
permeability; and classes of soil taxonomy and drainage. The criteria are:

1. All Histosols except Folists,  or
2. Soils in Aquic Suborders, great groups or subgroups, Albolls  Suborder,
Aquisalids,  Pachic subgroups, or Cumulic  subgroups that are:

a. Somewhat poorly drained with a water table equal to 0.0 foot (A) from the
surface during the growing season, or

b. poorly drained or very poorly drained and have either:
(1) water table equal to 0.0 ft during the growing season if textures

are coarse sand, sand, or fine sand in all layers within 20 in, or for other soils
(2) water table at less than or equal to 0.5 ft from  the surface during

the growing season if permeability is equal to or greater than 6.0 in/h  in all layers
within 20 in, or

(3) water table at less than or equal to 1 .O fi from the surface during
the growing season if’ permeability is less than 6.0 in/h in any layer within 20 in, or
3. Soils that are tbequently  ponded  for long duration or very long duration during the
growing season, or
4. Soils that are frequently flooded for long duration or very long duration during
the growing season.

The criteria were never meant to be used in the field identification of hydric soils, but in the absence
offield procedures for identifying hydric soils in the wetland delineation process, delineators were
trying to apply the hydric soil criteria along with morphological descriptions of the soil in soil
survey reports. In many cases these descriptions were not complete enough for the delineators to
make consist wetland delineation calls. The NTCHS recently added a statement of 
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meet the hydric soil defmition and criteria

Conclusions

The development of the hydric soil classification of soils has evolved over 15 years of study and
testing of the definition and criteria. The objective was and still is to develop a list of soils that
correlates with the presence of hydrophytic vegetation. The classification criteria use the aquic
moisture regime of Soil Taxonomy as a first  cut in identifying soils with anaerobic conditions, The
soil properties and qualities of water table depth, flooding and pending,  soil texture, soil
permeability, and drainage class ares  used to generate a list of hydric soils from the national Soil
Interpretations Record database. The criteria are strictly utilitarian in that they are useful for
generating a standardized list of soils. Field morphological properties that related to water table
levels and zones of anaerobicity in soils should be used when identifying hydric soils in the field.
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III. STATLJS REPORT FROM THE NATIONAL TECHNICAL COMMI’I-I’EE  ON
HYDRIC SOILS (NTCHS)

P. Michael Whited
Natural Resources Conservation Service

Midwest National Technical Center
Lincoln, Nebraska

The National Technical Committee for Hydric Soils is an interagency, multidisciplinary committee.
Organizations represented are: Natural Resources Conservation Service, U.S. Fish and Wildlife
Service, Environmental Protection Agency, Army Corps of Engineers, Bureau of Land Management,
U.S. Forest Service, universities, and private consultants. Our current membership consists of 20
individuals including 15 soil scientists, 3 biologists, 1 engineer and 1 ecologist

Background

TheNTCHS has i’s origins in the 1970’s. The U.S. Fish and Wildlife Service was charged with the
responsibiity  of conducting the National Wetlands Inventory (NWI). Much of the work was being
done using remotely sensed information. They realized that published soil surveys could be an
excellent source of ancillary data to aid in interpreting remotely sensed images. In 1977 W. Blake
Parker (Soil Scientist with SCS) was assigned to work with the FWS. The objective was to defme
a class ofsoils  closely associated with hydrophytic vegetation that would help to identify wetlands
as described by Cowardin  et al. (1979). These soil series would come to be known as “hydric soils”.
The Soil Conservation Setvice (now the Natural Resources Conservation Service) appointed an ad-
hoc committee under the direction of Dr. Richard Guthrie to assist Blake Parker in this effort,

After several iterations of the concept and definition of hydric soils and a number of field studies
to test these ideas, draft  lists of hydric soil series were developed. It soon became clear, however,
that some mechanism would be needed to ensure consistency from  stat&o-state  and region-to-
region in the identification of hydric soils. In an effort to provide this oversight, the NTCHS was
formed. It was an ad-hoc, interagency committee charged to review and revise the definition of
hydric soils and to develop criteria which could be used as a computer query of the Soil
Interpretation Record (SIR) database. The purpose of this query was to generate a national list of
hydric soil series. Inclusion of a soil on the list was baaed on the taxonomic placement ofthe soil,
estimated soil properties (ie drainage class, permeability, particle-size class, and depth to water
table), and phase criteria (ie flooding or ponding frequency and duration) listed for each soil series.
The first national list of hydric soils was published in 1985 (National Technical Committee for
Hydric Soils, 1985).

The 1985 Food Security Act and the NTCHS

In 1985 Congress passed the Food Security Act (FSA) which explicitly recognized hydric soils  in
the legislation. Under the “Swamp Buster” portion of the legislation, wetlands were defined as
follows:

a) Have a predominance of hydric soils
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b) Are inundated or saturated by surface or groundwater at a frequency and duration
sufficient to support a prevalence of hydrophytic vegetation.

c) Under normal circumstances do support a prevalence of such vegetation,

The act further stated that “the secretary of agriculture shall develop criteria for the identification
of hydric soils and hydrophytic vegetation, and lists of such soils and vegetation.”

In order to implement the FSA, the Secretary of Agriculture designated the Soil Conservation
Service to provide lists of hydric soils and to “oversee the development and application of criteria
to identify hydric soils in consultation with the National Technical Committee for Hydric Soils.”
In response to this formal recognition of the NTCHS by the Secretary of Agriculture, SCS
distributed National Instruction 430-303, which lists 5 functions for the NTCHS. They are:

I) Develop and maintain the definition and criteria for
hydric soils.

2) Consider and respond to comments and suggested changes in
the hydric soil criteria and definition,

3) Periodically publish a national list of hydric soils of
the United States.

4) Provide technical consultation on hydric soils to other
technical groups.

5) Provide technical leadership in the formulation,
evaluation, and application of criteria for hydric soils
as related to soil, hydrology, and climatic data.

The work of the NTCHS has centered around developing and testing the hydric soil definition,
development of criteria to be used as a computer query so that a consistent national list  of hy&ic
soils could be produced (National Technical Committee for Hydric Soils, 1985, 1987, 1991). and
in reviewing changes to the national list The committee held numerous meetings, conducted severaI
geld investigations, and considered many comments in carrying out their work (Mausbach,  1994).
During this period the NTCHS grew from a small ad-hoc committee to the present membership. The
chairmanship has been passed from Richard Guthrie, to Keith Young, to Mamy Mausbach,  and in
1994, to Craig Ditzler,  a soil scientist at the National Soil Survey Center.

Recent Changes

Two changes affecting both the definition and criteria for hydric soils were approved by the
committee in 1994. The definition was modified to read:

“A hydric soil is a soil thatjonned  under conditions of
saturation, flooding, or ponding long enough during the
growing season to develop anaerobic conditions in the upper
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part” (Change in italics.)

The intent of this change was to make it clear that hydric soils that are artiticially  drained are still
considered hydric after being drained. This is particularly important when considering applications
for wetland restoration. This change also implies (intentionally) that soils exhibiting morphology
indicative of saturation and reduction, even though it is the result of artificial measures  such as flood
irrigation, are to be considered hydric. (Whether these soils are to be regulated as wetlands is a
separate issue. Currently they are exempt as artificial wetlands). This change to the definition of a
hydric soil was recorded in the July 13, 1994 Federal Register.

The criteria used to generate a list afhydric soils from the SIR database has been modified to more
clearly reflect the intended depths for water tables. The depths listed as “less than” 1.5, 1.0, and 0.5
feet were changed to “less than or equal to” 1 .O, 0.5, or 0 foot respectively. This is because the
estimated depths to water tables are listed in 0.5 foot increments on the SIR. So when the criteria
said for example “water table at less than 1.5 feet” the computer selected soils with water tables
listed as less than or equal to 1 .O foot. This change to the criteria did not cause any soils to be added
to or deleted from the list. The revised criteria was published in the February 23, 1995 Federal
Register.

Future Activities

The NTCHS is amesmy cooperating in, or actively working toward, three objectives First, we are
cooperating with an interagency group representing NRC& COE, EPA, and FWS to develop a set
of field indicators of hydtic soils. This is an effort to identify the morphological expression of
oxidation/reduction processes in the soil which indicate that a soil meets the definition for a hydric
soil. This is important because it provides the information needed to consistently identify hydric
soils  in the field (Smith, 1994).

A second effort involves a technical subcommittee of the NTCHS which is charged to suggest
standard procedures for collecting field monitored data and specitic  threshold limits to be applied
when determining whether a soil meets the definition for a hydric soil. For example, the definition
refers to the “upper part” of the soil. We need to explicitly tell where to place. sensors in order to
be in the upper part. What is meant by anaerobic? It is unreasonable  to expect a literal absence of
oxygen, but how low should it be for a soil to be considered anaerobic? If redox  potential is,
measured, what values indicate a sut&iently  reducing environment to consider the soil hydric?
How long should the values persist? Can we better define the growing season? By recommending
a standard method for monitoring, and by establishing threshold values, it will help us to be more
objective in evaluating the adequacy of the currently proposed field indicators, and in evaluating
future proposals for additions to the list of indicators. It will also help in cases  where soils are
obviously wet, but morphological indicators are not present.

The third area that the NTCHS is pursuing is the use of the INTERNET for distributing information
about hydric soils. In the near future we hope to be able to provide access to the current national
list of hydric soils. Eventually we plan to provide options to obtain state and county lists. In
addition, we will provide information about the NTCHS, information regarding the definition and
criteria for hydric soils, glossary of terms, field indicators, and instructions for commenting on these
items. In effect, this means updating &&&&gls of the Vu and distributing it
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electronically.

Summary and Conclusion

The NTCHS has played an important role over the last 20 years in the area of wetlands identification
and protection. Early  efforts to support the U.S. Fish and Wildlife Service in the National Wetlands
Inventory resulted in the recognition of hydric soils as an important class of soils associated with
wetlands. Recognition of the NTCHS as an authority by the federal agencies charged with
implementing the Food Security and Clean Water Acts further increased the importance of the
committee. The NTCHS has devoted considerable effort to developing and testing the hydric soil
definition and the criteria used to generate lists of hydric soil series. The committee is cooperating
with the interagency committee developing the field indicators for hydric soils. A subcommittee of
theNTCHS  is attempting to develop a hydric soil standard to be used in monitoring sites in the field
and in evaluating the data. We are also exploring opportunities involving the use of the 
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1V. RESPONSE/CKITIQUE OF THE NATIONAL ACADEMY OF SCIENCES
REPORT ON WETLANDS

Jerry J. Daigle
State Soil Scientist

Alexandria, Louisiana
USDA-NRCS

The National Research Council (NRC) Committee on the Characterization of Wetlands released its
much anticipated report on May 9, 1995. The report, entitled Wetlands: Char-
Boundaries. is a comprehensive document encompassing the total realm of topics that can be
included under the general term of “Wetlands.” The specific charge of the committee was to review
and evaluate the consequences of alternative methods of wetland delineation and to summarize the
scientific understanding of wetland functions, Specifically mentioned in the committee’s charge are
the issues of wetland definition, the structure and functioning of wetlands and regional differences
among wetlands. The NRC committee did reach a broad consensus on the issues related to its
charge. In its report the committee presents a reference definition of wetlands that sets the stage for,
in its words, “a fresh  look at existing regulatory definitions and for reconsideration of the confusion
surrounding parameters, criteria, and indicators.” In addition, the committee offers an overview of
wetland t%nctions  as they relate to the protection of wetlands and provides many recommendations
and conclusions related to criteria and indicators.

The committee recognized the potential differences between wetlands detined  by scientifically baaed
criteria and wetlands delineated using policy oriented definitions. They urged scientists to apply
proven scientific techniques in dealing with wetland issues realiing  that other, non-scientiSc,
motivations may dictate the scope of the final delineation. They also urged that this identification
and delineation of wetlands be kept separate from the functional analysis ofwetlands.

Recommendations of the NRC committee include having all wetland regulatory functions
consolidated under a single federal agency and the adoption of a single new manual to make
identification and regulation of wetlands more consistent The committee reinforced the three factor
approach for identi@ng  wetlands but redetined  the factors as “Water, Substrate, and Biota.” Greater
recognition of differences in wetlands from region to region and a need for regionahzed  studies of
the relationships between hydric soils, hydrophytic vegetation and specific hydrologic thresholds
associated with the development of wetlands was urged by the committee. As was establishment
ofregional technical committees on hydric soils. At the same time, the use of a uniform process  to
develop national standards was strongly recommended.

The committee saw no justification to use special definitions or criteria to distinguish agricultural
wetlands from similar wetlands outside the farming area They stated that the scientific basis for
special permitting of wetlands in headwaters or isolated wetlands is weak and should be reviewed,
Committee members deemed prevalence index or dominance estimate near 50 percent as not reliable
indicators for assessment of vegetation in the absence of independent information on soils,
hydrology, or both. They recommended that “FAC-neutral” type tests be thrown out and added
weight on the other indicators be added. They also recommended that an array of simple but
definitive indicators, based on vegetation, be constructed for use in the field as a means of
conserving time, effort, and expense in vegetation analysis.
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lfriparian areas are to be protected, the committee recommended that it must be through legislation
that recognizes their special attributes and not by defining them as wetlands.

Water was deemed by the committee to have special status because neither of the other two factors
could develop in the absence of specitic hydrologic conditions. Even though, it was pointed out that
substrate and biota will typically provide the most easily obtained and reliable evidence of the
presence of wetlands, except where hydrology has been altered. It was also recommended that, in
the absence of alteration or ambivalent indications, it is scientifically defensible to infer information
about one factor or another.

The committee went on to state that each of the three criteria (water, substrate, and biota) must be
interpreted in terms of ~&G&Q  that can be documented under field conditions. It was also
emphasized that wetlands that lack hydric soils or hydrophytic vascular plants, although unusual,
should not be excluded from regulation simply because they lack the most common indicators. The
committee also emphasized the fact that specific hydrologic conditions are an absolute requirement
for the formation and maintenance of wetlands, but are often hard to be directly assessed and should
not he held as a sfrict  requirement for identification and delineation of wetlands, The committee
reinforced the thinking that hydrologic analysis, as a minimum, information on three related
elements. Those three elements and the committee’s recommended threshold values are duration
of saturation and its relation to growing season (14 days), the critical depth of saturation (rooting
zone of 30 cm), and the frequency of saturation (> 500/o occurrence).

The current concept of growing season cannot be applied reliably according to the committee and
the search for a more credible system for detining  saturation thresholds was highly recommended.

Visual indicators of hydrologic events, such as drift lines and blackened leaves were also deemed
by the committee to be not reliable.

The committee recommended the continued use of the mList However, they
urged that the primary data and procedures for identification of hydric soils and changes in the
designation of hydric soils should be more thoroughly documented They also recommended the
development of a wetlands fidelity system for use with hydric soils, more studies of soils that are
di5cult  to classify in the field, and a greater emphasis placed on the development of field indicators
for hydric soils.

The NRC committee stressed the need for a federal system for maintaining computerized records
of wetlands delineations. This would be the basis for periodic nationwide reports. They also said
it would not be possible to rely on broadly drawn categories to determine the usefulness or value of
specific wetlands; for example, high, medium, and low value based on some general assessment of
the purposes served by wetlands such as low value for wetlands less than 10 acres in size.

Continued and new studies in all areas were strongly urged by the committee Current unavailability
of critical information demonstrates an urgent need for study of selected wetland characteristics for
which lack of information hampers the identification of wetlands. More extensive study of plant
species that have genetically distinctive populations having differing aftinities  for wetland
conditions, and appropriate identification of the regions in which the different genetic types are
present will enhance the usefulness  of the Hydrophytic Plant List according to the committee.
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V. HOW ARE NRCS PROGRAMS IMPACTED BY HYDRIC SOIL
DETERMINATIONS?

Karl H. Langlois, Jr.
Natural Resources Conservation Setvice

Northeast National Technical Center
Chester, PA

Since the passage of the 1995  Food Security Act (ISA) the Natural Resources Conservation Service
has been identifying  wetlands and hydric soils on agricultural lands. The importance of wetlands
and their extensive amount, has resulted in an identification program having a large impact on the
workload of the agency. The impact has been felt in many disciplines but probably none as much
as soil survey and biology.

This presentation addresses the definition of wetlands and the criteria, indicators, and procedures
for identifying hydrology, hydrophytic vegetation, and hydric soils. Wetland determinations and
delineations are needed for FSA and the Wetlands Reserve Program. The workload associated with
hydric soils affects soils scientists at all level of the organization.

A soil scientist at the Northeast NTC spent 50 percent of his time developing hydric soil indicators
and at the Midwest NTC over 50 percent of a soil scientists time was responding to wetland appeals,
All NT& spent time testing the hydric soil indicators and time providing training for wetland
determinations and delineations. Some state ofice soil scientists handle appeals and provide help
making wetland determinations and delineations. In the Field ORices  District Conservationists are
spending more time on-site identifying wetlands and Resource Soil Scientists involved in wetlands
identification spend 25100% of their time in the process,

The major impact of wetland determinations and delineations for the soil survey program is the
need to divert soil scientists from soil survey production to technical soil services. This also
impacts all levels of the organization.

If soil scientists did not have the wetland workload, we could develop and improve soil
interpretations for conservation planning, develop new interpretations for NASIS, map more tares,
and enter more pedon data. The work we do with hydric soils has provided some positive impacts
such as gathering more and better data about wet soils.
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VI. WHAT IS/SHOULD BE THE ROLE OF PEDOLOGISTS  IN HYDRIC SOIL
DETERMINATIONS?

Mary E. Collins
University of Florida

Gainesville, FL

Traditional Roles of Pedologists in Wetland Research

Research and educational programs in pcdology  traditionally focused on agricultural ecosystems
(primarily emphasis on crop production to support the agricultural clientele) with a lesser emphasis
on natural resource management (especially wetlands). Pedologists’ work reflected only limited
professional interest in wetlands. Soil scientists did not consider soils in wetlands and other
ecosystems as a part of their domain, primarily due to a lack of awareness of the importance of these
systems in the landscape. Soil scientists worked primarily within their own areas of expertise and
had relatively little communication and/or collaboration with scientists in other disciplines.

Early soil classification systems placed major emphasis on upland soils and often  ignored floodplain
areas or other wetlands. Ofbzn  the broad category of “wet areas” was used. At the time most of the
soil surveys were made, wetland recognition and delineation were not issues.

The primary role of soil scientists in the National Cooperative Soil Survey Program (NCSSP) in the
U.S. was to identify  classi&,  and map soils. Much of the work was done in the field through visual
observation of soil morphological features such as soil color, texture and structure. The depth to the
seasonal  high water table (SHWT) generally was not measured or documented. Rather, the natural
drainage class of each soil series was designated, and an estimate of the SHWT was made based
primarily on soil colors and mottling characteristics. Usually, the soil series was assigned the. same
SHWT  depth throughout the region or area in which the soil was mapped and correlated. In many
states or regions, most of the soils in a particular drainage class were assigned the same SHWT
depth.. More emphasis was placed on predicting yields of important crops and interpreting soils for
agricultural, and some non-agricultural uses, rather than estimating the depth to or the duration of
the seasonal high water table.

Current and Future Roles of Pedologists in Hydric Soil Determinations

The historical agricultural orientation of soil scientists resulted in a lack of interdisciplinary
collaboration between wetland scientists and soil scientists. The wetland scientists (ecologists,
biologists, botanists, zoologists) therefore pursued the wetland ecosystems with the assumption that
soils play some undetermined secondary role in the systems function.

In recent years, interest in wetland delineation and hydric soil indicators has created a new
environmentally-oriented role for soil scientists. Pedologists have made efforts to bridge the gap
with other disciplines. Pedologists identified their role and took the lead in developing soils criteria
for defining hydric soils and wetland boundaries. Pedologists now work on an interdisciplinary team
of scientists that includes plant ecologists and hydrologists in developing definitions for wetlands.
A group working on the hydric soils classification (National Technical Committee for Hydric Soils)
includes 2 biologists, an ecologist and an agricultural engineer in addition to the pedologists. Soil
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scientists have made progress, however many deficiencies still exist in all programs involving
wetland soils.

The role ofpedologists must be clearly defined, and pedologists must realize the importance of their
input in an interdisciplinary approach and make a serious effort to work together with other
disciplines on the hydric soils as well as the many wetland issues. The problems and issues of
hydric soils and wetlands are too complex to be addressed by a single discipline.

Pedologists must lead the way in hydric soil characterization and delineation. This is not to say that
pedologists should or must do all hydric soil determinations. Other disciplines will not allow this
to happen. Rather pedologists must be leaders in developing hydric soil criteria, in research, and
in training other disciplines in using the hydric soil criteria and/or indicators. Pedologists numbers
are simply too small to do most or all the hydric soil determinations. Pedologists in the NRCS are
too few in number and do not have the time to do all the hydric soil determinations, and the number
of pedologists in the state, county and private sectors is even less.

To give some examples, in Florida, The Florida Association of Environmental Soil Scientists has
about 65 members. These are soil scientists employed by federal and state governments as well as
consultants, The Florida Association of Environmental Professionals (mostly biologists and
botanists) has over 900 members. Nationally and internationally, in the Soil Science Society of
America (SSSA) there are about 1200 individuals that list the pedology subdivision (S-S) aa their
first choice, In comparison, The Society of Wetland Scientists currently has about 3600 members.

Use of hydric soil indicatora in training of non-soil scientists

The development of hydric soil indicators has been valuable in some areas in the training of non-soil
scientists, In Florida for example, The Florida Association of Environmental Soil Scientists
conducted a one-day hydric soils workshop on the hydric soils indicators developed in Florida.
Technical lectures were given by individuals with federal agencies, universities, and private
consultants. Attendance at this workshop was limited to about 150 individuals, and would have been
much larger if space  had permitted The individuals receiving the training were not pedologists, but
all have been and will be making hydric soils and wetland determinations. The participants nearly
unanimousJy  agreed that this training was the best that  they had ever received. Was the training long
enough? Certainly not. Several days to a week would have been better, but this involves more time
from the individuals doing the training as well as the trainees. Should hydric soils training be given
to non-soil scientists? That question is open to debate. The thing that is known though is that these
non-soil scientists will continue to do the hydric soils and wetland determinations whether
adequately trained or not. And isn’t it better for pedologists to give the hydric soils training than
non-pedologists? Does this type of training cheapen the pedology profession? Not if the trainees
are made to realize and understand the very small amount that they know about soils, and
particularly hydric soils. Sometimes as we learn the more we realize that we don’t know. Most
people working with computer programs have probably come to this realization a long time ago.

In addition to the annual hydric soils workshop that is conducted by the Florida Association of
Environmental Soil Scientists, a “Hydric Soils Handbook” has been prepared by the members of
the Association and is provided to all the participants in the workshop. The handbook contains
papers that discuss such topics as the factors of soil formation, soil profile and horizon designations,
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and concepts .T~nd formation of hydric soils. Color pictures are included of some of the hydric soil
indicators used in Florida.

To provide education and training in soils, particularly hydric soils, a multimedia computer program
was developed in the Soil and Water Science Department at the University of Florida for use by the
U.S. Army Corps of Engineers. The computer program called Hydric Soils Disc, is on a CD-ROM
and trains the user on the properties associated with hydric soils and demonstrates the common
hydric soil indicators. The program includes numerous audio and video files that enables the user
to “see” the hydric soils and other morphological features.

Whether or not each state or region should develop hydric soil indicators is also open to much
debate. The answer probably is that it depends on the state or region. The indicators appear to be
very usefLl  in Florida, but the state of Florida and its soils are unique in many ways. Certainly,
before any area adopts hydric soil indicators, considerable research and testing of the indicators are
needed.

Other Roles of Pedologists

Pedologists can and must play an active role in the research and decisions involving hydric soils
criteria, indicators, and the delineation and characterization of wetlands. But there are other areas
in which pedologists should be involved through interdisciplinary teams including: water quality
in wetlands, wetland restoration and creation, wetland regulations and policies, and wetland
biogeochemistry.

Moving toward the Zlst century, it appears it is up to the pedologists to carve out a niche in the
above areas of wetland sciences and to educate other disciplines concerning the overall importance
of soils with respect to our overall understanding of wetlands. SSSA has established the S-10
Division on Wetland Soils, which provides a framework for pedologists to develop links not only
within the sub-disciplines of soil science, but also with wetland scientists from other disciplines.
The Society of Wetland Scientists with its large membership of predominately non-pedologists, is
another group that may offer pedologists the opportunity to interact more with other disciplines.

To look at the possible roles of pcdologists,  we will discuss tiher the possible role and
involvement of pedologists in hydric soil activities in three major areas:

Colleges and Universities
Federal and State Governments
Consultants

Pedologists at Colleges and Universities

1. Teach courses related to hydric soil identification and processes related lo the formation of
morphological features of hydric soils. As an example a number of courses related to hydric soils
and wetland processes have been developed in the Soil and Water Science Department at the
University of Florida.

2. Develop information to help students as well as practicing non-soil scientists and soil  scientists
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better see and understand hydric soils and factors of soil formation. Example: Hydric Soil Disc
computer program and the Hydric Soil Handbook.

3. Make an effort to recruit students from other disciplines into soil science programs and develop
interdisciplinary research programs.

4. Develop research activities related to better understanding the morphology of hydric soils and
relationship to hydrophytic vegetation and wetland hydrology.

5. Publish research findings.

Possibly the most extensive research and publications recently completed by a pedologist at a
university has been by Dr. Jimmie  L. Richardson at the North Dakota State University. One of his
recent publication is a chapter in Advances in Agronomy, Vol. 52, in 1994 entitled, “Wetland Soils
ofthe  PrairiePotholes”,  by J.L. Richardson, J.L. Arndt, and J. Freeland, pp 121-171. In this chapter,
Dr. Richardson gives a background on the history of wetlands, basic hydrologic concepts and
wetland classifications. He also discusses wetland soil properties, soil sequences and soils  in the
prairie potholes edges in the north-central region of the U.S. as well as southern Canada. It is
significant that under the heading, “Conclusions and Future Work”, Dr. Richardson lists
Ioterdisciplinnry  research into Wetland Systems as the Number 1 priority.

6. Be a member and be involved in professional associations/societies that may have input into
hydric soil activities.

7. Identify and keep pedologists informed of hydric soil educational activities.

Pedologists employed by Fedeml and State Governments

1. Keep pedologists at colleges and universities and private consultants informed and up-to-date on
hydric soils issues.

2. Help with the development, securing of funding and carrying out of cooperative hydric soil field
studies with researchers in Pedology  at colleges and universities.

3. Provide input into state and national policy decisions and procedures related to hydric soil
determinations.

4. Work with the National Technical Committee for Hydric Soils to refine the detinitions  and
criteria for hydric soils.

5. Assist with the development of new/improved techniques to use in the identification and
delineation of hydric soils.

6. Develop and test hydric soil indicators. Using Florida as an example, hydric soil indicators
developed by the SCS have been adopted into law by the Florida State Legislature. In Florida, the
SCS began working with the Florida Department of Environmental Protection (DEP) to develop the
use of soils as a tool to use in the identification of wetlands in the state. The wetland indicators
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listed in the 1987 Wetlands Delineation Manual of the U.S. Army Corps of Engineers were tested
and found to be lacking in their usability as indicators of wetlands in Florida. For example, the
“indicator” of a aquic moisture regime is actual criteria, and generally cannot be applied in the field
because it cannot be determined by morphology alone.

7. Observe, study, and describe the morphology of hydric soils, and provide training to individuals
within other governmental agencies involved in wetland determinations.

8. Provide input into Food Security Act wetland determinations.

9. Be a member and be involved in professional associations/societies that may have input into
hydric soil activities.

Pedologists working as consullants

1, Do on-site hydric soil determinations.

2. Observe, study, and describe the morphology of hydric soils, and provide training to other
consultants involved in wetland determinations.

3. Be a member and be involved in professional associations/societies that may have input into
hydric soil activities.

The Role of Professional Societies and Associations

Professional societies and associations provide a network to link pedologists in all organizations
together as well as providing a link to other disciplines. Some important professional
societies/associations include:

State Professional Soil Scientists Associations
Soil Science Society of AmericrJASA
National Society of Consulting Soil Scientists
Soil and Water Conservation Society of America
Society of Wetland Scientists

Possible activities of professional societies and associations related to hydric soils:

1. Develop a stronger political voice in defining the criteria and methodology for hydric soil
determinations.

2. Keep members informed and up-to-date on hydric soil activities. Examples:

a) Newsletter of the National Society of Consulting Soil Scientists has a section entitled,
“Wetland and Hydric Soils News”. In this section are published any significant news related to
hydric soils as well as the latest changes by the NRCS in hydric soils in the U.S.

b) Wetlands Bulletin published by the Society of Wetland Scientists has a section on
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meetings, conferences and upcoming training related to hydric soils and wetlands. The Wetlands
Bulletin also has a section listing employment opportunities related to wetlands.

3. Sponsor hydric soil conferences, workshops, and courses, Examples:

a) The Florida Association of Environmental Soil Scientists Annual Hydric Soils
Workshop.

b) ASA/SSSA sponsored a Hydric Soils Symposium at the 1994 ASA meetings in Seattle
and will be sponsoring a Hydric Soil Field Workshop at the 1995 ASA meetings in St. Louis.

4. Participate in national hydric soil committees.

5. Exchange information on hydric soils with other societies and other disciplines

Summary

Pedologists should lead the way in characterizing hydric soils and in determining and defining the
criteria aod methodology for hydric soil determinations. Pedologists are too few in number to make
all the hydric soil determinations. Rather, pedologists must understand and accept their role,
whether they are employed by a governmental agency, university, or as a consultant. Pedologists
must make the extra effort to work with other disciplines in the hydric soils determinations, but
should never forget their education and training in the sciences and as a pedologist and maintain the
highest standards possible when working with the other disciplines.
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VII. INSTRlJCTIONAl.  STRATEGIES: UNIVERSITY, PRIVATE SECTOR, GOVT.
AGENCI~ES

J. C. Bell
Department of Soil, Water, and Climate

University of Minnesota
St. Paul, MN

The growth of wetland regulations over the past decade has created a large demand for both
scientists and technicians who are capable of delineating the spatial extent of hydric soils for
site-specific applications. In response to this demand, a wide variety of training courses have
emerged nationwide originating from private industry, governmental agencies, and educational
institutions. Nationally, the coordination, consistency, and quality of hydric soils training efforts
has been quite variable. The development of effective instructional strategies requires a clear
understanding of the characteristics of the audience While the characteristics of the audience is
quite diverse, perhaps the most important characteristic is their background in terms of pedological
education and experience. The main division that we can make with regard to student background
is the pedologist vs. the non-pedologists. In an ideal world, pedologists would conduct all hydric
soil delineations, however, a lack of qualifted  pedologists and economic realities dictate that
non-pedologists will and are involved in hydric soil delineations. Consequently, separate
instructional strategies are required for training pedologists (scientists) and non-pedologists
(technicians). Pedologists will require advanced instruction on the pedological processes of
hydromorphic soils, landscape- scale hydrology, wetland regulations, and how to interpret problem
and disturbed soils. The role of the pedologist, ideally, would be to conduct delineations on problem
soils, disturbed soils, complex sites, and to advise soil technicians. Instructional strategies for soil
technicians must recognize their lack and pedological knowledge and experience. We cannot expect
to train someone in the complexities of pedology  through a series of training courses. Consequently,
the role of the soil technician in hydric soil delineation must be carefully constrained; as is the
relationship between technicians and professionals in other disciplines. The instructional goal for
soil technicians is to train them to recognize soil morphological characteristics generally associated
with prolonged periods of soil saturation and how these characteristics might change with landscape
position. Training programs for soil technicians must address some basic concepts of pedology, soil
profile description, landscape interpretation, specific soil morphological indicators and the proper
use of soil surveys. Additionally, they need to be able recognize problem and disturbed soil and
where to obtain assistance for these more difficult situations. Training for both pedologists and
technicians should be viewed as a continuing process and follow up courses, once some field
experience has been gained, is essential. In summary, different instructional strategies are required
for pedologists and technicians, the domain of pedologists and technicians needs to be clearly
defined, and coordination and certification public and private sector training efforts is needed.
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National Cooperative Soil Survey Conference

Field Tour Wednesday July 12th, 1995

San Diego, California

TIME ITEM
-

7:45 a.m. Board Buses in Hanalei Hotel Parking Lot

8:OO

9:oo

1o:oo

10:45

Buses depart and travel 37 miles to Stop 1, east of Escondido, CA.

STOP #l- Observe Fallbrook map unit and land use in area. Observe
pedogenic weathering of tonalite.

Buses depart and retrace route to Miramar Naval Air Station.

STOP #2- View Redding ma
interpretations of Durixeral s on marine terraces. Vernal pool presentation byP

unit and discuss genesis, correlation, and

Miramar NAS staff.

11:45

12:15

1:15

Buses depart and travel 16 miles to Torrey Pines State Reserve.

LUNCH AND STOP #3. Picnic tables and rest rooms available.

Buses depart and travel 0.2 miles up hill (or
duripans in road cuts. Visit with geologist cr

ou may walk). Observe Carlsbad
ocent with park at nature center.

2:30

3:oo

4:oo

4:30 p,m.

Buses depart from Nature Center and travel 15 miles to Stop #4 south of
Miramar NAS on beach ridge.

STOP #4. Observe Chester-ton soil. Discuss genesis of concretions and beach
ridge geology.

Load buses. Depart for hotel.

Arrive at hotel.
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SOIL SURVEY ACTIVITIES IN CANADA - 1995

D.R. Coote
Centre ior land and Biological Resources Wsearch

Agriculture and Agri-Food Canada
Ottawa, Canada

Soil surveys started in Canada in 1914.

Thev have been Dart of a Federal-Provincial cooperative
program since 1945.

They were directed by the National
which became the Expert Committee
1970's, with just an advisory role.
become an Internet Discussion Group.

Soil Survey Committee,
on Soil Survey in the
This committee has now

A sub-committee of the National Soil Survey Committee was
responsible for developing and maintaining the Canadian System
of Soil Classification.

Maps and reports have been published jointly between the
Federal and provincial soil survey programs.

Provincial interest and involvement has been declining in
recent years. While the Federal Government still has a soil
survey unit in each of the 10 provinces, plus one in the Yukon
Territory, only 5 provinces now maintain a soil survey team
(Saskatchewan, Manitoba, Ontario, Quebec and Newfoundland).

A seamless national soil map and database is complete at
1:l million scale, together with associated products such as
soil organic carbon content and ecological zonation.

Detailed soil survey maps and databases are being digitized
and input to the National Soil Database of the Canadian Soil
Information System (CanSIS)

Tbe 1995 Federal Budset and "Prooram Review@

- Major impact on Department of Agriculture.

- Downsizing (Federal deficit reduction)

- De-centralization from Ottawa region

- Departmental Directives:

- Soil Survey and National Soil Database to continue
- Soil research to focus on crop production
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- Direct impacts on soil survey and soil research programs:

- 16 of 80 positions lost (20%)

- 21 soil survey units to report to 4 eastern and 4 western
research centres

- Salary and operating budgets to go to the 8 research
centres

- "National" programs now to be achieved b' "coordination"

- Ottawa headquarters retains National Soil Database +
small research staff (about 8 Prof.) for coordination

Rev Dire&ions

- Matching Investment Initiative (MII)

- Provides for matching the cash and "in-kind" contribution
of collaborators with Federal cash for use in our labs or
for contracts.

- Limited to "industry" collaborators - other government
contributions cannot be matched.

- Budgets are being cut, but funding can be replaced
through the MII.

- Future research will be influence by industry
collaborators who are willing to supper, work with cash
or in-kind.

current Studies of Federal Soil SUNBY Proarcbpl

Data Btandarde and Quality Control

Ensures the consistency of maps and legends, and data in soil
files, for all soil mapping in Canada.

Federal•þ��,92
BI48 92
ñtorial Soil Inventory

Operates the 11 Land Resource Units (soil survey units) across
Canada, and p��,9des coordination of soil inventory and
interpretation activities among federal, p��,92
BI4,
t92
ñtorial and p�ivate sector collaborators. This study is
the %unbrella~ under which many activities such as MII,
collaboration agreements with other federal or p��,92
BI4
departments, etc. are ca2
ñed out.
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Improvement of the Canadian System of 8011 Classification

Updates the soil taxonomy system used in Canada to keep it
consistent with new knowledge and international developments,
and publishes revised editions when required.

Canadian Soil Information System

Maintains an evolving computerized data handling and storage
system that produces maps and tables of interpreted soil,
landscape, climate, land use and crop productivity data to
meet needs of scientists, regulators, producers and
collaborators in government, university and private sectors.

Improvement of the Resouroe Database of Agrioultur%l Areas
Upgrades and digitizes existing soil maps nd base maps,
creates seamless coverages for use in Geograpnic Information
Systems, and provides consistent digital databases for use in
interpretive mapping and applications.

Boil Carbon and Pedological Proc558es

Advances knowledge of the distribution of soil properties,
especially soil carbon, and relates these to human influences
such as climate change (recent work has concentrated on
Northern Canada).

Land Resource Data Applications

Develops applications of the databases in response to needs,
such as the Land Suitability Rating System (which replaces the
Canada Land Inventory - Soil Capability for Agriculture
Classification).

Soil and Environmental Quality Analysis System

Interpret5 soil, climate and land use information to identify
land at risk of deterioration by agricultural practices, and
land which may contibute to environmental problems.

Soil Degradation

Develops, verifies and applies computer models to determine
past and future rates of soil erosion, salination, organic
matter loss and soil structure degradation.

Land use, land management , and coil aondition assessment

Develops procedures for monitoring agricultural land use, land
management and soil conditions using a combination of remote
sensing technology and soil and land use databases.
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scientifio Criteria for t3ustainable Land Management

Develops criteria for sustainability analysis through
adaptation and application of models of crop yield and soil
moisture, and "expert system" technology, to address issue6
such a6 soil conservation and sustainable land management.

Agri-Environmental Indicator6

Develop6 indicator6 for eVah.Iating and monitoring the effect
of agricultural production on the environment.

Boil Quality Xonitoring Ben&mark Bites

Follow6 change6 in soil properties and productivity in 23
(intensively monitored) typical cultivated field6 across
Canada, and relate6 results to soil and crop management
practices.
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PANEL DISCUSSION ON SITE SPECIFIC SOIL SURVEY

The roles, responsibilities, and relationships of traditional National Cooperative Soil Survey
operations and private sector soil scientists and organizations (currently 42) has taken on increased
importance. Our success in educating federal, state, and local governments to the value of soils
information for natural resource protection and sustainable economic development has resulted in a
myriad of laws and regulations that require soils information, and site specific surveys for
implementation. This has resulted in a need to further define our public/private soil scientist‘s
relationships, quantify and record site specific survey information, and examine methods to improve
the sharing of information to improve society’s  landuse decisions.

A number of past NCSS committees and speakers have addressed private/public soil survey
operations and site specific soil surveys. They include:

National NCSS meeting committee 1993
Joint Northeast/South Regional NCSS Committee 1992
Joint West/Midwest  Regional NCSS Committee 1994
Northeast Regional NCSS Committee 1994

Copies of these regional committee reports are available, and form the basis for some of the panel
members responses. The charges for this 1995 NCSS panel discussion are:

1, Report on what has been done on a regional basis.
2. What is the interface between private and public soil survey operations?
3. How do consultants document and report information for NCSS?
4. How does the private sector input data into NASIS?
5. What is the private sector’s perspective on interpretations?
6. What kind of legends do private sector soil scientists use?

CONTRIBUllNCiPANEL.MEMBERSAREASFOLLOWS:

Rip Kolesinskas (Chairperson)
State Soil Scientist
USDA, Natural Resources Conservation Service
16 Professional Park Road
Storm,  Connecticut 06268.1299
Phone (203) 487-4047 FAX (203) 487-4054
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Dr. Del L. Mokma
Professor of Soil Classification and Genesis
Department of Crop and Soil Sciences
College of Agriculture and Natural Resources
Michigan State University
East Lansing, MI 48824
Phone (517) 355-0271 FAX (517) 355-5174

Dr. Jim Patterson
Research Agronomist
USDI, National Biological Survey
4598 McArthur  Boulevard, NE
Washington, DC 20007
Phone (202) 342-1443 FAX (202) 282-103 1

Dr. Kenneth Olson
Associate Professor of Pedology
College of Agriculture
University of Illinois
N47S Turner Hall
1102 S. Goodwin Avenue
Urbana. Illinois 5 1801

Dr. Pierre C. Robert
Associate Professor of Pedology
Department of Soil, Water, and Climate
College of Agriculture, Food and Environmental Sciences
University of Minnesota
St. Paul, MN 55108
Phone(612) 6253125

Mark S. McClain
President-Elect, National Society of Consulting Soil Scientists (NSCSS)
Soil Horizons, Inc.
13 Drawbridge Lane
Lafayette, Indiana 479057814
Phone (317) 449-1665

ADIXTIOL~L  nwom4moN  WAS SUPPLIED BY:

Dr. Jim Baker
Associate Professor Soil Genesis
Department of Agronomy
Virginia Polytechnic Institute
Blacksburg, VA 24061-0404
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The following panel responses were received by mail. Many of the participant responses during the
actual panel discussion on July 13, 1995, closely followed these comments. Panel members present
at the conference included: Kipen J. Kolesinskas, Dr. Kenneth Olson, Dr. Pierre Robert, and Mark
S. McClain.

1. Report on what has been done on a regional basis.

KOLESLNSKAS  - There have been two NCSS Northeast Regional Committees that have dealt with
public/private soil scientist interactions and Order I/site specific  surveys.

The 1992 Committee dealt largely with the concept of MOU’s between NCSS and private sector soil
scientists. The 1994 Committee examined the possible inclusion of private sector Order 1 surveys
into NCSS, standards for Order 1 soil surveys, Order 1 vs. Order 2 legends, and the composition and
documentation of Order 1 map units. The Committee reports are attached.

At least three states have since developed MOU’s between NRCS and professional societies of soil
scientists (Florida, Illinois, and New Hampshire). A number of other states maintain informal
relationships for data sharing and maintaining standards. New Hampshire’s MOU relates specifically
to Order 1 standards and the utility of consultants information for the statewide legend and database.

PATTERSON - The National Park Service is cooperating with the NCSS in mapping Catoctin
Mountain Park in north-central Maryland. This is the park which surrounds Camp David, the
Presidential Retreat.

A few of the site specific soil information we are looking for include:

Recognizing new soil series in the park because of the acreages involved. Traditionally these soils
have been lumped into a related series (sometimes it’s related) and not delineated. However, because
of the work at CATO, these soils are different and expansive enough as well as have acreage in
adjacent states to warrant the effort to have them recognized as a new series. We are supporting the
project leader and pushing to achieve this.

l There are a number of “boulder streams” in the park and we’re supporting till characterization
of these conditions, including the underlying soils.

l There are a number of endangered plant species in the park and we are asking for special soil
characterization of these locations.

l There has been on-going work with the USGS and the soil survey trying to characterize the
effects of acid rain on both soils and stream and water quality as these relate to one another.
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l The Center for Urban Ecology (CUR) has supported the soil survey with GIS information,
GPS pit locations, and securing soil monoliths of selected soils. The monoliths are displayed at
the CUE and in the park as a natural resource display. Two monoliths were made at each pit
selected.

OLSON - I have attached Committee 1 report from the MW-W Regional Soil Survey Conference.
This report related more to the role of the public soil scientist. The National Cooperative Soil
Survey should develop a meaningful, memorandum of understanding with private soil scientists
through the National Society of Consulting Soil Scientists at the national rather than regional level

ROBERT - I am not aware of substantial site specific soil survey in our region, only she specific
investigations for applications such as septic tank, pollution, etc. However there is a tremendous
potential for soil/site specific crop management as discussed after the six charges review.
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2. What is the interface between private and public soil survey operations?

PATTERSON - Our efforts at CAT0 will include an effort to recognize minerals in the soil as they
relate to the underlying geology.

There is an effort to dovetail the NPS detailed information with that of the Cunningham Falls State
Park adjacent to the National Park.

OLSON - The private and public soil survey operations interface in the Midwest at the state level by:
(1) memberships in Soil Classifer Associations, (2) memo of understanding signed by public
organizations involved in the soil survey and any private Classifer Association, and (3) anytime
private soil scientists present soils information to an organization in support of a client.

KOLESINSKAS  - There is much interaction and interface between private and public soil scientists
nationwide. Private sector soil scientists perform many valuable functions  and interactions from
contract mapping for NCSS to performing detailed on-site investigations and sampling studies for
superfimd  sites. In the northeast, the largest amount of work related to site specific soil surveys
relates to providing information for public health code requirements of on-site septic systems and in
wetland delineations (state and federal) for development proposal permit applications. Public sector
soil scientists site specific surveys relate to cooperator projects or agency projects.

Private soil scientists look to NCSS for a variety of information. A tie to national standards is
important, it not only provides consistency for mapping, and describing soils, but adds credibility in a
court of law. Additionally. NCSS is a source of sties descriptions, interpretations, taxonomic
changes, hydric indicators, airphotos, FEh4A  maps, geology maps, and published surveys. NCSS
contacts are also important to achieve technology transfer of information from universities. Private
soil scientists also value the role NCSS soil scientists play in educating potential customers (realtors,
developers, landowners) about the limitations and proper use of Order 2 and Order 3 surveys, and
the benefits of Order 1 surveys and site specific investigations.

Public sector soil scientists look to the private sector as a source of contractors for production
mapping and compilation. Consultants help test series concepts, map unit concepts, and can be
effective sounding boards for proposed changes to taxonomy, hydric indicators, and impacta  of
federal, state, and local laws. They are out there daily using our products, and can provide a
valuable critique of the quality of existing surveys. In addition, we expect them to be advocates for
using soils information and supporting NCSS programs and products. NCSS and professional
societies of public and private soil scientists co-sponsor workshops and conferences to educate
members as well aa other professions. Both sectors are a source of expertise and speakers for these
endeavors as well as participants in other profession’s conferences.

ROBERT - I am not aware of interfacing between private and public soil survey operations but only
between private contractors and state health and pollution agencies.
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3 . How do consultants document and report information for NCSS?

OLSON - Soils information including interpretations are often privileged until such time as the client
uses the information to support a position before a government organization. At that time the
information becomes part of the public record.

PATTERSON - My experience has been that they come to us to secure site specific information and
then turn around and sell that very information back to the government when the government
originally generated the information. We generally do not publicly offer this information but rather
supply it only if requested.

KOLESINSICAS - In general, mechanisms for information exchange between NCSS and consultants
are informal, In the Northeast this appears to be for a variety of reasons including: landowner
confidentiality (they own the data), lack of agreed upon Order I standards, lack of time and
motivation to provide written documentation. In many cases the client is paying for specific
information for a ,Q.Q$&  need which often requires much less documentation than is necessary for
NCSS. Typically information is gained on a oneon-one  basis in the field or by phone.

There are two known exceptions. The Florida Association of Environmental Soil Scientists and
NRCS portion of Florida NCSS have a Memorandum of Understanding (MOU). The purpose is to
promote the exchange of technical information. The MOU is active, but little information has thus
far come to NRCS. In New Hampshire, the New Hampshire State Board of Certification ofNatural
Scientists and the NRCS portion of New Hampshire NCSS have an MOU. The purpose is to
develop and maintain a set of Order 1 soil mapping standards, and promote the exchange of
information. It relays on well trained, certified consultants who maintain their expertise through
CEU’s, and NRCS, who provides training opportunities and a library of information. Consultants are
using the Order 1 standards, testing the statewide legend and adding to it. So far the NRCS staff
seem satisfied with the level of documentation of Order 1 mapping.

MOKMA  - Enclosed is a copy of the WesternMidwestern  Regional Cooperative Soil Survey
Committee 1 report. This committee dealt with the role ofNCSS  in Site Specific Soil Survey. We
developed some guidelines for multi-use Order 1 soil surveys; however, I doubt many of the site
specific soil surveys will be for multi-use. I believe there will be more site specific work done by
non-NCSS personnel than by NCSS personnel. One question that needs to be addressed is who
owns these data and how does NRCS obtain them to store them in an appropriate manner? I believe
the land owner and not the soil scientist owns the data. What incentive is there for an owner of site
specific  soils data to provide it to NRCS? What incentive does an owner have to obtain multi-use
soils data rather than single-use soils data? Currently, I see no incentives for this to be done. If a
land owner wants a map showing the location of hydric and non-hydric soils, why should he/she pay
for soil borings to two meters when no one will look at the data below 0.5 meter? It will only
increase the cost of their product. 1 am not challenging the guidelines because I believe we need this
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type of data for an Order 1 soil survey. I doubt there will be much site specific soils data that will
qualify for an Order 1 soil survey.

I believe there will be a need to provide training for private soil scientists in site specific soil surveys.
They will need help in making and interpreting site specific soil surveys. They will also need help in
knowing what NCSS requires for Order 1 soil surveys. They need training in developing legends for
these soil surveys. I do not believe we should leave it to the private sector to determine the legend
for soil maps that are to become part of an Order 1 soil survey. With the reorganization of NRCS
and reduced budgets, how will NRCS assist the private soil scientists in developing legends and
acquiring the correct data?

My comments have been made from the perspective the NCSS can only influence Order 1 soil
surveys for multi-use. If a land owner wishes to hire a private soil scientist to make a single-use soil
map, we can do nothing to prevent that nor can we force them to use our standards. I am not
convinced we can, or want to, help every private soil scientist to develop legends, interpretations,
etc. for every site specific soil survey.
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4. Bow does the private sector input data into NASIS?

OLSON - Once the soils information becomes part of the public record it can be stored in any
computer data bases by public soil scientists.

KOLESINSKAS - Assurances of data quality meeting national standards are necessary before data can
be accepted. Series and Map Unit information generated from Order 1 surveys by consultants could
greatly add to our database and knowledge. Information should be georeferenced. Would
permission from the client be necessary? Locations of site specific information and Order 1 mapping
by consultants could be included in SSUFGO  as a spot symbol, or as actual digitized information.
Would the user be interested in this additional data? Opportunity abounds, but there must be some
incentive to make it worth the consultants (and clients) time to prepare the documentation, dig that
extra 20 inches, use a scale accurate base.
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5-. What is the private sector perspective on interpretations?

KOLESINSKAS - Many of the consultants utilize our standard interpretations in their work. They
may use information from published surveys or from up-to-date interpretation records. Many NRCS
offices and universities maintain informal mechanisms for consultants to access updated information;
by supplying the professional society a “library,” or a policy of unlimited access. Many consultants
develop site specific interpretations for a specific client need, or to correspond to the state health
code, federal regulation, or state wetlands law. Private sector soil scientists do rely on NCSS to
maintain and supply “official lists” of interpretations for Hydric soils and Prime and Important
Farmland. Consultants also rely on NCSS to facilitate the development of soil potential studies and
soil-based landuse  tax assessment criteria. They may contribute as committee members, but
generally NCSS is the lead. In general, consultants feel NCSS lacks some of the most current
interpretations needed for work on wetland mitigation/creation, water quality BIG’s and other
urban/suburban issues.

PATTERSON - From my perspective, I or we must go to parks and educate our people to NCSS
information and its use. We try to provide training through our regional training courses and
occasionally on an as-requested basis from a park.

We are in treed of more detailed information and interpretations than are normally published. Also,
since we deal with many sites which have been heavily manipulated by human activities, we often
must resort to site specific  information and interpretations rather than the broad brush information
provided by traditional surveys. Generally, we do these site analyses in-house with our own
persomrel,  either the soil scientists or agronomist provide the effort. If we are unable to provide the
detailed information, we may seek outside assistance to provide the information.

I will say that human activities certainly do significantly alter many soil situations so that these soils
mayonly  remotely resemble their original counterparts.

ROBERT - Interpretations must be based on quantitative data sets. Interpretations are the property
of private surveyors but could be transferred to NRCS under agreements.

OLSON - The private consultants data is generated on a fee basis for a client and would not become
public information unless it is provided to a public agency to support a soil interpretation. At this
point it could become public information. If it meets the standard of the agency with program
responsibility requiring the data, the agency could then electronically store the soils information.
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6. What kind of legends do private sector soil scientists use?

OLSON - The legends used by soil scientists vary with each project and depend on the scale. For
some projects the existing Cooperative Soil Survey legend (designed for 1: 15840) is used even when
the scale is dramatically changed (1:4800). An example is for tax assessment. In other situations a
new legend is developed. Often soil properties are identified in a grid and then.an  interpretational
map is made for urban purposes (for home sites, streets and septic tank leach fields).

The legend for an Order 1 soil survey should be different from the Order 2 soil survey due to scale.
Phases of the soil series should be mapped with no dissimilar inclusions in soil mapping units at the
scale of at least 1:6000. Observations should be made on transects or grids, georeferenced and to a
two meter depth. Detailed descriptions are required for each soil series, for each soil mapping unit.
Map unit descriptions should include the range of taxonomically related data. META  data will be
submitted with each Order I soil survey. Any laboratory data should be collected using the
procedures in the “Soil Survey Laboratory Methods Manual”. Soil interpretations will not be stored,
only  data. Interpretations can be generated by computers or private soil scientists.

KOLESINSKAS - The kind of legend used is based on a number of criteria. They include: What are
the clients expectations? What requirements or regulations need to be met? What is the level of
expertise of the consultant? The legends for site specific  surveys used fall into the following
categories:

l Use of the published Order 2 legend for the county
l Use of Order 2 legend and map units from other counties
l Use of connotative/single purpose legend i.e. wetland/non-wetland, drainage classes, depth

to bedrock classes. The New Hampshire HIS standards are a good example.
l Use of site specific legend - use of a legend constructed for a specific project or parcel
l Use of an Order I statewide legend of their own design
l Use of NCSS statewide legend

Many consultants feel it is not worth the time or effort to map what is really  on the site. Order 1
mapping reveals the true complexity of the landscape and the variability of the range of
characteristics. Many pedons end up falling out of a known series concept, are a taxajunct, or a
different phase, but for the purposes of the client, interpret “just like” a previously NCSS recognized
map unit. In addition, the concept that if Order 2 map units are complexes, then Order 1 will be
consociations is not always true. In glaciated bedrock controlled landscapes or complex wetland
landscapes they may still be complexes with the same percentage components.

Some consultants simply do not have the background knowledge to construct a legend. They may
make precise wetland maps or excellent test pit logs but do not have the training and experience to
develop a legend. Workshops and CEU’s  can help till this need.
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In some areas where there is a long history of using published survey data to assist in regulation or
landuse decisions, consultants who develop Order 1 or connotative legends find themselves at a
disadvantage. Offkials  or regulators reviewing the data are confused and suspicious of map unit
names and symbols that don’t correspond to the publishec  surveys. Education of these groups by
public and private sector soil scientists is a must.
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Additional Comments:

ROBERT - Here are some additional remarks that relate to a new soil and crop management concept
that has been called in many ways such as farming by soil, farming by the foot, soil specific crop
management, site specific crop management, variable rate technology, precision farming, etc. The
concept refers to micro-managing fields according to the spatial conditions of the soilscape or site.
We have proposed this definition: Soil/Site specific farming is an information and technology-based
agricultural management system to identify, analyze, and manage site/soil/plant spatial and temporal
variability within fields for optimum profitability, sustainability, and protection of the environment.

I have been involved for more than ten years in the development of this agricultural system seen as
the system of the 2lst century. We thought that we could use the standard 1:20,000 standard county
soil survey for soil/crop management. But dissimilar inclusions in mapping units are reducing
substantially its benefit. There is a need for a site specific soil survey or Order 1 soil survey at a scale
of approximately 1:5,000 to optimize this agricultural management system.

There is a fantastic potential for soil survey and NRCS/NCSS  but we need to look at a different
approach. NRCS will not have the people-power to do this. The survey will be done by private
surveyors under the supervision of NRCS and following guidelines that we have to develop. Some
suggestions follow:

Scale: From our work in Minnesota, a scale of 1:5,000 or 1:6,000  seems most appropriate.

Mup Unit The main goal of the survey is to have consociations of series. Dissimilar soil inclusions
within map units must be avoided. Soil series for which soil characteristics have no or little effects
on soil/plant management could be assembled in a map unit. This would result on a “practical” soil
survey specifically developed for ag-management. This of course presents advantages and
disadvantages. For example, easier, faster, cheaper. to make but less usable for other applications.

Precision: Accuracy of line placement should be less than five meters.

Base Map: Crop (residue) free low altitude photography at a 1:5,000 scale should be used for field
mapping. Orthophotos should be used for final document whenever available or l:lO,OOO  NAPP
photography.

Digilizing:  These soil maps may have to be overlaid over other digitized maps in a GIS based
decision support system for best management recommendations. Some reference points should be
collected using a GPS system or equivalent for precise georeferencing. Scanner will normally be
used for digitization. Software  such as LTPLUS could be used, A standard tile format should be
used. It should be compatible with .DLG format and standard raster formats.
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Audience Discussions:

l There may be a problem with sharing private sector client data in the NRCS database. Many
clients consider ;t proprietary and are not always willing to share it.

l The amount of data collected by private sector soil scientists could be overwhelming if included
in theNRCS  database. We may need to prioritize the kind and utility of data needed.

l The use of “fuzzy  logic” to explain and predict transitions and fitazy  soil lines

l MOW  and standards have great utility in protecting the activities and domain of professional soil
scientists.

l One set of standards cannot meet the needs of all users because the purposes of surveys change.

l There are many different interpretations of the terms’ Order 1 survey, site specific survey, high
intensity survey, and high resolution survey. We need to clarify them.
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COMMITTED 4
NATIONAL COOPERATIVE SQIL SURVEY (NCSS) AND PRIVATE SECTOR

COOPERATION

COMMITTEE MEMBERS:

John C. Meetze, Chair (South)
Russell J. Kelsea, Vice Chair (Northeast)

Northeast

Samuel J. Dunn
Charles L. F'ultz
B.L. Harris
David L. Jones
William H. Craddock
Joe Kleiss
Kevin Martin
Dennis Osborne
Carroll Pierce
Jerry Ragus
Ray P. Sims
J.M. Soileau
Frankie Wheeler

Edward P. Ealy, Jr.
Lee Daniels
David E. Hill
Kip Kolesinskas
Charles Krueger
Garland Lipscomb
Laurel Mueller
Donald Owens
Raymond F. Shipp
Karl Langlois, Jr.

KHO & National Soil Survev Center

Richard W. Arnold
Ray Sinclair

FOREWORD: I would like to thank the members of this committee
'for their responses and cooperation in working on this
committee. I especially want to thank Russ Kelsea, Vice Chair
of the Committee, for taking notes during the committee
sessions and in preparation of this report. I also want to
think Kip Kolesinskas for his assistance in keeping the flip
chart during the Committee Meetings and for his assistance in
the preparation of this report.

The Committee iDstru ed he chair to send a CODY of thisct t
retort to the National Leader of the National Coooerative Soil
Survev with a recuest that he take stens to initiate action on
these recommendations, The Committee recommends that this
committee remain active if needed to aid in resolving issues
that could occur from the actions taken on these
recommendations.

The Charges assigned to the Committee and the Committee's
Recommendations to each Charge are given on the following
pages.
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BACKGRoUND:

There is a need for more cooperation between NCSS and private
sector soil scientists. NCSS has information such as manuals,
guides, and handbooks that are of interest and use to private
sector soil scientists. Private sector soil scientists
develop interpretations and other products that are of
interest to NCSS. It is desirable to establish working
protocols that will enhal;lce the professionalism in soil
science.

CHARGE 1:

Investigate the need to develop Memorandums of Understanding
between NCSS and private sector soil scientists. Should a
Memorandum of Understanding be developed between an
individual, groups, or organizations?

CORRITTEE'S RECOKMENDATIONS:

1. Develop a National MOU between SCS, as lead agency for
NCSS, and "National" professional organizations of private
soil scientists.

2. The National MOU developed between SCS and professional
organizations should be general in nature and may serve as
a model for state or regional MOU's.

CHARGE 2:
.

If a Memorandum of Understanding is developed, suggest
potential responsibilities of NCSS and private sector soil
scientists.

COMMITTEE'S RECORMENDATIONS:

The MOU should include as a minimum:

1. Specific guidance for both SCS and private sector
regarding roles and responsibilities. The kind and extent
of services provided by SCS relative to Title 42 should be
clearly stated in the MOU so that both SCS and the private
sector understand the roles and responsibilities. scs
field staffs must be made aware of these roles and
responsibilities.

2. Methods for data sharing, with an emphasis on electronic
data compatibility and standard format and nomenclature in

soil information.
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3. Development of protocols specifying quality coordination
and quality control relative to mapping and data
collection using NCSS standards.

4. Methods to address ethics and complaints.

CHARGE 3:

As cooperation between NCSS and private sector soil scientists
develops, how should ethics and professionalism be addressed?

COMMITTEE'S RECOMMENDATIONS:

1. Any national organization should have a strong codes of
ethics and method of'enforcement.

2. The public should be protected by strongly encouraging
state legislation for licensing or certification.

CHARGE  4:

Clarify the definition of 8UCooperators"  and type of NCSS
assistance provided to cooperators and non-cooperators.

COMMITTEE'S RECOIDIENDATIONS:

1.

2.

3.

Committee 4 is not aware of any restriction on the
inclusion of non-federal parties as NCSS cooperators.

Two kinds of cooperators are identified. First,
conservation district cooperators and second, NCSS
cooperators.

a. Generally NCSS cooperators work together to produce
and document soil surveys.

b. Services to conservation district cooperators are in
line with SCS program responsibilities.

In addition, SCS services are available to non-COOperatOrS
to the extent described in Title 42 and as described in
charge 2.
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CHARGE 5:

As an NCSS cooperator, please expound (positive or negative)
on your experience with private sector soil scientists. If
you have worked as a soil scientist in the private sector,
please give your experience (positive or negative) in working
with the NCSS.

COMMITTEE'S RECOMMENDATIONS:

1. Generally, comments received by committee 4 indicate
positive experiences with public/private cooperation.
Some of the negative experiences have been addressed in
charges 1 through 4. However, a negative aspect not
addressed in charges 1 through 4 relates to a
misunderstanding by contracting officers, state agencies,
and others of the requirements for education and
experience necessary for individuals who provide soil
science services.

2. Contracts for services should specify education and
experience requirements of the soil scientist and
technical standards necessary to complete the contract.

Submitted By:

John C. Meetze,
Chair, Committee 4
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COMMITTEE 1

ORDER 1 SOIL SURVEYS

COMMITTEE MEMBERS
James C. Baker, Chair

Gerald Rosenberg, Vice Chair

Richard Bartlett James Doolittle
William Jokela Travis Neely
Lewis A. Daniels Danny Hatch
Kipen Kolesinkas Walter Russell
Rick Day William Hatfield
Henry Mount John Short

Herb Gardner
Pamela Thomas
Robert F. Grossman
Peter L.M. Veneman
James H. Brown

BACKGROUND

The NCSS has been involved with conducting soil surveys for many uses. These
surveys have generally been published as Order 2 or Order 3 Soil Surveys. The
NCSS has seldom conducted Order 1 Soil Surveys. Most of the detailed
information that NCSS soil scientists have gathered in Order 2 Soil Survey areas
is considered on-site investigations.

In recent years, especially in the Northeast, detailed soil maps are being made by
private consultants. These maps, and corresponding information, can be
considered Order 1 Soil Surveys. The legends used for Order 1 Soil Surveys are
either; the same as Order 2 surveys, or are legends made just for that Order 1 Soil
Survey area.

Most private consultants would like to follow standards for Order 1 Soil Surveys.
The private consultants and NCSS soil scientists, need to know what type of
legend is needed for Order 1 Soil Surveys and whether the legend should be the
same for Order 1 and Order 2 Soil Surveys.

Committee 1, Order 1 Soil Surveys met and, with spirited discussion, considered
the original committee charges and issues presented to us by the conference
steering committee. There were excellent arguments on both sides of several
issues. We came to a consensus on some issues; on others, we were divided. We
reviewed several sets of materials contributed by members and non-members of
the committee. A summary of our deliberations and recommendations are
presented to the Northeast Soil Survey Conference Steering Committee.

Committee 1
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Committee Charges

Charge 1. Should Order 1 Soil Surveys, made by the private sector be included
as a part of the National Cooperative Soil Survey?

Committee Recommendations:

There is a divergence of opinion on this issue.

A. An opinion voiced by a significant portion of the committee says no.

The opposition to charge one stems from several factors.

1) There is currently no formal review process to evaluate or critique the
work of the private sector in the National Cooperative Soil Survey. With
out such a review process, this would be an open invitation to potential
challenges through the.courts if problems surfaced.

2) Currently the National Cooperative Soil Survey, with leadership by the
USDA Soil Conservation Service, has no mandate to do this work.
Additional staff time and funding would be required to expand current
responsibilities of the SCS into Order 1 Surveys made by the private
sector.

B. An opposite opinion expressed by several members of this committee is
that since there are many private sector consultants currentlv  makina Order
1 Survevs  and collecting data; these data could (should) be incorporated
into the NCSS data base and tested. However, without guidelines and/or
standards that are approved by the NCSS, these data may never get to be
utilized. The SCS has responsibility for the leadership of the NCSS and has
the technical staff to help set the rules for Order 1 Surveys.

Thus to “serve the public good,” SCS should help develop guidelines such
that a single set of “rules” is adopted, approved, and applied to Order 1
Surveys by NCSS.

Charge 2. Are standards as currently defined adequate for Order 1 Soil Surveys?

Committee recommendations:

JJJQ. A better definition or differentiation of degrees of Order 1 Surveys
should be made. As currently defined, an Order 1 Survey is anything: more
detailed than Order 2, yet, it is still a comprehensive, multi-use, survey. This

Committee 1
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includes surveys that are somewhat more detailed than current Order 2
Surveys, and ranges to very detailed, high intensity (perhaps special
purpose) surveys.

There are likely to be more Order 1 Surveys made in the future, and they
will probably cover the whole range of mapping intensities. It was
suggested that perhaps some level of cartographic detail; as well as. some
level interpretative accuracy be specified by each survey regardless of who
makes it.

Charge 3. Should the Order 1 legend be the same as the Order 2 legend?

Committee recommendations:

A difference of opinion was expressed on this issue.

A. NO, the Order 1 surveys meet different needs from Order 2 Surveys
thus the legends should be different.

B. m, there may be the same series and map units in the more intensive
surveys but occurring in smaller delineations. If the same series are used the
amount of detail should not influence interpretations

Charge 4. A. Is the composition of map units the same in Order 1 mapping as in
Order 2 mapping?

Committee recommendation:

We don’t really know the answer to this. It could be argued that in some
instances they could be the same, in others, they are different.

Charge 4. EL What data needs to be collected to assess this?

Committee recommendation:

We need some studies of Order 1 Soil Surveys that relate to reliability for
interpretative purposes, and map unit purity.

Charge 4. C. By what mechanisms would such data be acquired?

Committee recommendation:

The necessary data should be collected by standard methods for statistical

Committee 1
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analysis of map units.

Charge 5. Pertinent References and Literature cited are listed. (See attachment.)

Final Recommendations for Committee 1: Order 1, Soil Surveys.

I) Our committee feels this is an important issue that needs further study,
discussion, and evaluation. We recommend it involve a much larger segment
of the NCSS, the soil science community in general, and may require
national policy changes for the NCSS.

Committee 1
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Literature Reviewed
Committee 1, Order 1 Soil Surveys

1. 1993. Order 1 Soil Mapping Standards for New Hampshire.
Sponsored by the Society of Soil Scientist of Northern New England. SSSNNE
Publication No. 2, P.O. Box 986, Durham, NH 03824. 15 p.

2. 1994. Memorandum of Understanding, Relative to Order 1 Soil
Survey Mapping Standards for New Hampshire.

3. Grossman, R.B., 1994. Information Pertaining to Interpretive Soil Property
Reliability form Standard Soil Survey Operations. Draft 1. National Soil Survey
Center. USDA SCS. 8 p.

4. Soil Survey Staff, 1994. Order 1 Soil Survey Criteria for Research Areas. Soil
Technical Note. No. 6.fnot  released) National Soil Survey Center, USDA SCS. 6 p.

5. Mount, H., W. Lynn, R. Vick, and B. Dubee. 1993. Unpublished. Micro Soil
Survey of the El Verde Long-Term Ecological Research Grid, Puerto Rico. USDA-
scs .

6. Hatch, D. 1993. Fauquier County, Virginia, Zoning Ordinances, Soils, Hydrologic
Testing. Personal communication.

7. Edmonds, W.J., A.C. Blackburn, and J.M. Gass. 1994. Use of Soil Taxonomy
for Sustainable Agriculture and Environmental Stewardship. (Accepted)
Proceedings of International Soils Conference, Mexico City, Mexico.

8. Soil Survey Staff. 1992. National Soils Handbook (Draft) USDA-SCS National
Soil Survey Center, Lincoln, NB.

9. Soil Survey Division Staff. 1993. Soil Survey Manual. USDA Handbook no. 18.
USDA. U.S. Govt. Printing Office, Washington, D. C. 20402

10. Thomas, P.J., J.C.Baker, and T.W. Simpson. 1989. Variability of the Cecil
Map Unit in Appomattox County, Virginia. Soil Sci. Sot. Am. J., 53:1470-1474

11. Edmonds, W.J., J.C. Baker, and T.W. Simpson. 1985. Variance and Scale
Influences on Classifying and Interpreting Soil Map Units. Soil Sci. Sot. Am. J.,
49:957-961

Committee 1
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WESTERN/MIDWESTERN REGIONAL COOPERATIVE SOIL SURVEY CONFERENCE

Committee 1 Report
Role of NCSS in Site Specific Soil Survey

1. Develop NCSS guidelines and certification stmdards.
2. Storage, retrieval and maintcnmce  of attribute and spatial data.
3. Interpretation and use of site specific data, resolution of conf l ic t ing

data.
Ir. Interaction between providers of site specific data.

In our changing uorld,  there Is an increased need for site specific soil
surveys and investigation. N o t  all site specific soil invcrtigatlonr  will be
an order 1 soil survey. The specific lsnd use will determine some data
obtained. T - e  f3??wing  guide3ir.r:  sre ~acx&.ender. fo: mui;r-use order 1 soil
sWVe-j.

1.

2.

3.

6.

5.

6.

7.

The legend is to be separate from order
differences between order 1 and order 2
of same legend.

Phases of coil series are mapped.

2 soil survey. Scale
soil surveys do not permit use

Generally no dissimilar inclusions in soil mapping units.

Scale is at least 1:6,000.

Observations will be made on transects or grids, will be georefsrrnced.
and will be made to a depth of 2 meters generslly.

Detail descriptions are required of each soil series or potential mail
ser ies . A detailed description will be made in each soil mapping unit.
Other observations may be described in how they differ from the
representative pedon.

A map unit description that includes the ranges of taxonomically
related data mue.t  be prepared.

META data will be submitted vith each order 1 coil survey. These date will
serve for certification. The Soil Conservation Service will keep the
META f i l e .

The Soil Conservation Service vi11 have responsibility for storing and
maintaining order 1 soil surveys.

ihe SCS will correlate order 1 soil surveys but a correlstion  is not required.

If laboratory data are to be co l lected. the laboratory prncedures in the *Sdil
Survey Laboratory Methods Manual” by Soil Survey Laboratory steff  are to
be used. Analyses that assist in correlation snd classification should
be included.

Interpretations vi11 not be stored, only data. interpretations  can be
generated by computers.

Conflicts vi11 be minimized if good guidelines are followed.



152

The NCSS should develop a meaningful memorandum of understanding with private
soil scientists  through the National Society of Consulting Soil
Sc ient is ts  at  the  nat ional  leve l .

These recommendations should be distributed to the other regions and to
appropriate  agencies as soon as possible.

The committee should be continued to follow up on these recommendations.

Delbert X&ma, Michigan, Chairperson
Bruce Frazier, Washington, Vice-Chairperson
Ferris Allgood.  Utah
Alan Amen, Colorado
George Hall. Oh!.o
Randali  Niies, tiissouri
Gerald Miller, Iowa
Henry Haunt,  Nebraska
Curtis Hunger. New Mexico
Gerald Nielson, Montana
Ken Olson,  I l l inois
Pierre Robert, Minnesota
Richard Schlepp, Kansas
Gary Stienhardr,  Indiana
Tim Sullivan. Colorado
Carol Wcttstein.  Colorado
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National Soil I&orrnaiion System

The Big Picture

s, PM COlh, c!.*n.%

l Federal Policy and Standards

l National Soil Data Access Facility (NSCAF)

l NASIS  Objectives and Timeline

l Hardware & Software for NRCS Soils

Federal Policy & Standards

..‘.  2

,,, c National Perftrmance Review
l (67) Federal l gcncles will develop and market

databases to business

*Data is 



w Draft Executive Order c Federal Standards (Categories)

*National digital geospatial  data framework *Geographic Reference (NAD83)

f Development of standards

i Adherrnce to standards

*Information Content (Data Dictionary, Data
Struciure. Minimum Dataset)

*Data Quality
l Geospatial data clearinghouse

f Compliance
*Procedures I Rules (NCSS)

* Geospatial Data Management (Access, Archive,
Integration, Metadata)

July 13,

Meeting NRCS’s  Needs for Resource Data

Slides 5~9
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Natural Resource Databases
Provide .Frameworks  for

Ecosystem Based Assistance

INTEGRATED GEOGRAPHIC DECISION SUPPORT
6 TABULAR NATURAL TOOLS

RESOURCE DATABASES

s

W

A
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A
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Soils Data is Currently Used in the
Following Applications

- Water Quallty  models
- Water Balance/Budget

- conservation Practkes
- Conscwatlon  Practice  Effect!
- Wind  Erosion Equaths
- Grazing  Lands Appllcath

- InterpretlYe  Maps





-I
Object ives

l Provide a flexible and dvnamic
management system fo; soil data
and information

I

* NASIS 1.0 released to NRCS state
offices October 1994.

* NASIS 2.0 under development.
Scheduled for release to NRCS
state offices October 1995.
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File Menu
New
Save Conjlict  Resolurion
Select

C&try  Data Access
Query Editor
Select Manager
Always Appends
what Tablcr Must Be In From Clause
DrfaulWwiblc  Targcl  Table(s)
Joins & Outer Joins
Query Paramcrers
Explicit Rclalionship Namer
Compare  To SQL (no %tlec~”  field mmcs)
Query Language

Edit Menu
Cut  Objecfr

CWJ
Copy Rows
P0SfP
Paste  Special
GlobalAssign
GlobalDeleIe
Global  Undelele

Options Menu
Ad Hoc ReporLr

Report Data Access
Report  Language
Calculations

FunctionalilyEnhancrmenls
Selection Model
Update/DeIetc Rules
Save (See Save Conflict Resolution)
Help

Mi.WllUlW0US
Multiobject Function Behavior
Inactive Codes
Load All Changes
Selecting Data &Target Table Idiosyncracies

Generalized S-stem Architecture
Billary
ODD Chan&w

New Data Types
ODD Database Sfruclure  GIdde

Soils Specific System Architecture

NASIS Data Model Changes
NASIS Dahabase  SIruelure  Guide

1.0 To 2.0 Conversion
ODD Changes
NASIS Dntabnsc Chanpzs

What Types Of Changes Can Be Handled
How Changes Are Recorded/Detected
How Changes Are Implemented

Preconversion Checks



Southrrn Region Experiment Stations’ Report
to the National Cooprrativc Soil Survey

Mary E. Collins

The Southern Region Experiment Stations’ Soil Survey Information and Exchange
Group (SRIEG-22) met at the Southern Region Soil Survey Work Planning Conference in
Little Rock, AR, June 20-24,  1994. There were 14 participants including Warren Lynn
representing the NRCS and Everett Emino, Experiment Station Advisor lo SRIEG-22.
The Southern Region consists of the states listed in Table 1.

Business that took place at the meeting included Dr. Emino informing us that
SRIEG-22 is coming up for renewal. He would submit all documentation necessary for us
to continue.

COMMITTEE REPORTS

There were reports from several committees.

NSSC-Technical Advisory Committee - Mary E. Collins, Southern Representative,
stated that the committee had not met since she was appointed. She replaced Larry
Wilding. The committee was scheduled to meet in July, 1994.

National Characterization Committee - Wayne Hudnall reported for Tom Hallmark
The soil characterization data is available from Lincoln and is on CD-ROM.

NCSS Standards Committee - Tom Ammons discussed the definitions and
responsibilities of the committee. The standards will be published by NCSS.

Soils of the Southern States and Puerto Rico Committee is chaired by Larry West.
The publication is being updated The STATSGO  map ofthe region is available as the
base map for the publication. Individuals will be contacted to write  sections of the
publication. It will be published by a private company.

Soil Taxonomy Committee-Elected new members to this committee. Tom Hallmark
will serve for a two-year term (19951997). A.D. Karathanasis will serve from  l996-
1998.

NEW BUSINESS

New officers of SRIEG-22 are Mary E. Collins, Chair; Wayne Hudnall, Vice-
Chair; and Tom Ammons, Secretary.

New business involved discussion on the rz.olution  from the Northeast Region on
hydric soil indicators. The discussion was quite lengthy and lively. It was decided that a
response to the Northeast’s resolution should be positive and constructive. We decided
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that this issue SII .Jd bc discussed at the general *IIsincss  meeting. The fragipan proposal
was also discus& It was also agreed  that it should be discussed  at the general business
meeting,

ISSUES ANIJ CONCERNS

The following are some comments that were made at the SRIEG-22 meeting on
the program and organization of the work planning conference. Some of the
comments/concerns were(i) only four ofthe  30 time slots were  filled by university
representatives, (ii) no university reps were chairs of committees, (iii) none ofthe panel
discussions had a rep from a university, (iv) only two university reps gave reports, (v)
there has been little involvement or input from the university reps to “cooperative” efforts,
and (vi) the meeting had one of the lowest attendance ever of university representatives at
the Southern Regional Soil Survey Work Planning Conference

The members of SRIEG-22 are concerned about the present situation with the
National Cooperative Soil Survey Program. There appears to be a lack of interest and
limited involvement in the NCSSP. As an example, 1 asked for input for this report on the
feelings the reps have on the restructuring and reorganization of NRCS and the soil survey
program. 1 received four responses. Only two gave substantive comments that I have
added to this report. Maybe it is due to a lack of active involvement in the changes.
Some of the university reps are changing their responsibilities. Because there are fewer
funds associated with soil survey activities, because there is increased pressures on
teaching more classes and students, and because there are research l%nds from other
sources, faculty have less time to devote to soil survey issues. Faculty are not happy with
this situation, but their research or administrators have taken them to non-soil survey
programs. They believe these changes are necessary to promote the science by increasing
the interest of undergraduate students. As one administrator told me, without an
academic program you have no science. Have we become the “arm chair pedologists”
that Dr. Marlin Cline warned against in his 1976 paper presented at the ASA meeting in
Houston?

The stability and future of the NCSSP lies with the universities as the pedologists
at universities generally remain at one location for long periods of time and help to
maintain continuity and stability. The future of the NCSSP is a concern, but more
important is the question of the f%ture  of the science. That concerns us more. Are we
looking at the end of our science? A science terminates when there are no longer
academic programs in that area. We must have students, as we were students, to
continue. Without them, we will become extinct. The science of pedology will eroded
into wetland scirntists,  biological technicians, geologists, environmental engineers, etc.
We will be teaching students in other disciplines our science.

Therefore, a concern that agricultural experiment stations have is not just the
cooperative nature of the soil survey, but the sciences We at the universities can survive,
for awhile. At each university we must prove to our administrators the importance of our
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program, and how important we are to the overall mission ofthe agricultural college. II
they feel that WC are not accomplishing the mission of the college, our program can bc
redirected.

FUTURE INVOLVEMENT WITH SRIEG22 in NRCS ACTIVITIES

SRIEG-22 may face administrative restrictions on the fbture activities of
university reps to soil survey activities. We, in the south, are authorized to attend the soil
surve!  work planning conferences because of our invohrement  in soil survey activities -
mappmg, sampling, research. With the recent reorganization of soil survey activities, the
experiment station director’s are asking us, “What are you doing?”

As it looks now, SRIEG-22 may not be able to function with the MLRA concept.
In the NRCS, there now are State Offices, Regional O&es and MLRA  offices (MO’s).
There are many questions as to where the experiment stations go for 

sppport,.

Ther foe,s itisepossiable What SRIEG-22 maydropf otn of 
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 andaneagrncyt ofeachf 
 andsterng thn  th.



0

:
0

:

:
l
a

:
a
a

:

:
a
:
:
:
0
0

:

:
a
a
l
l
l
0

:
l

:
a

STATE

Arkansas

Alabama

Florida

Georgia

K:eNUCkY

Louisiana

hlissisrippi

North Carolina

Oklahoma

Pueno  Rico

South  Carolina

Tennesree
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IXP~RIMENT STATION

University of Arkansas

Auburn University

University of Florida

Uniwrsiiy ofGeorgia

University of Kentucky

Louisiana State University

Mississippi Slate University

North Carolina State University

Oklahoma State University

University of Puerto Rico

Cle”l5””

Universily of Tennessee

Texas  h&M

PE.DOLOGIST

E. Mayo Rutledge

Ben Hnjek

Mary IX Collins

Larry T. West

A,D.  Karathanasis

Wayne H. Hudnall

David E. Pettry

Stanley W. Boul

Brian J. Caner

Fred H. Beinroth

Bill R. Smith

J. Tom Ammons

Larry  I’. Wilding
C~ T. llnllnlark

MO(s)

Little Rock

Auburn
Mor~aotown

Raleigll

Auburn
RaleiSb

Auburn
Morgantown

Raleigh

MXga”tOw”
Little Rock

Little Rock
Auburn

Little Rock
Auburn

Raleigh
MOrga”fOW”

Temple
Salina
Little Rock

Auburn

Raleigh
Morga”town

Morgantown
Auburn
Little Rock

TC”$C
Linlc Rock
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NATIONAL SOIL SURVEY STANDARDS COMMITTEE REPORT

TO THE NATIONAL SOIL SURVEY CONFERENCE

San Diego, California, July 1995

Original Committee Charges

1. Define what standards are or what
NCSS means by NCSS standards.

2. Receive recommendations from other
committees and be the clearinghouse for
issues dealing with standards.

3. Establish subcommittees to deal with
issues identified.

4. Consider establishing subcommittees
to deal with the following areas which are
issues of:hnmediate  importance:

a. NCSS Data Management
Standards (spatial and attribute data),

b. Soil landscape terminology.

5. Develop a methodology for
distributing standards and make
recommendations to the Steering
Committee on disposition of issues raised,
and.

6. The Standing Committee will report
its activities at each National Conference.

Recommendations

Drop Charge 4 (Done).

Accept all but the provisional standards in the
attached compilation as official NCSS
standards.

Consider as provisional those procedures and
descriptive classes that have not undergone
extensive field  testing and formal NCSS
verification of merit.

Interpretations specific to, or controlled by,
entities outside NCSS should not be listed as
rigid NCSS Standards, but valid processes or
statements of reliability should be developed
and adopted.

Begin contacting other standard-setting groups
to compare NCSS Standards with those of
others, and to make them aware of our
existence as a vigorous organization with
Standards.

Continue the Committee.

Charge 1.

The 1993 report to this conference reported as
follows:

NationaI  Cooperative Soil Sutwy standards relate lo:
- quality of products, and
- quality of communication.

Quality of products can be broadly broken  into:
(I) qualify of the information gathering process. and
(2) quality of derivation  and interpretation%

The  Committee easily agreed that (I) above is within
the scope ojthr charge, including such things as
description. documentation, and map compilation.
Howcvcr.  (2) above mqcs  with acridties  outride
NCSS,  and the Comndttcc  will look at scwnl
individual examples  before recommending how to make
the distinction among standards, procedures. and
guidelines relative to derivations and interpretations.
Qualiry  of communications relates to consistent and
cffecrivc  ttsw~of  terminology, concepts. codes, including
data dicrionaties.  F&r01  Data Transfer Standards,
and dcscripriw terminology.

Since the last report, Gary Muckel has
compiled the accompanying summary of
documented standards. The Committee
reviewed, modified, and accepted the
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compilation as suitable to he designated NCSS
standards. A definition fitting this
compilation was agreed upon and precedes the
compilation.

The Committee concluded that written NCSS
standards cover procedures and terminology
that enable people to achieve and maintain
particular levels of quality in products and
communications. Communications are both
internal and external. Some standards, as our
official soil taxonomy, are important to the
achievement of technical and scientific quality
and to both  phases of communications. A few
NCSS activities address reliabilities of the
products themselves.

Although NCSS standards are selected to
accomplish targeted levels of quality, there are
few rigid standards for reliabiliby  or for
assessing quality. That aspect is dealt with
mostly in the NCSS structure and in
memorandums of understand that specify
purposes of soil surveys and responsibilities
for quality. Responsible agencies supply
experienced people to assure that standards
were followed. and to do quality assessment in
accord with requirements of the particular
survey or group of surveys.

One of the next subjects for consideration is
the extent to which NCSS should have
standards for quality assessment and
reliability, and for selection and
documentation of procedures and models that
were used to create the products (predictive
models used in mapping, and in development
of other products).

Much of the derivative or interpretive
information is still considered borderline
regarding suitability for NCSS standards. The
proposed yardstick is whether the derivative is
specifically within the control of the NCSS, or
whether it is specific to, or controlled by a
single agency or program outside NCSS.
Ponding, flooding, and corrosion are in the
accompanying summary as interpretive
derivatives or estimates that would quality as
NCSS standards.

Most interpretations reported in soil surveys
would be outside the list of NCSS standards
by the proposed definition. If we say they are

outside NCSS standards, but are products of
the soil survey, our logic and our claims of
standard quality could be questioned. There
are two possible solutions: (1) requirements
of reliability statements, or (2) requirements
for the validity of tbe process.

People are working on procedures for (1)
above, but not to the point of creating
standards. The accompanying summary
includes a start toward (2).

Charge 2.

In its’ clearinghouse role, the Committee
looked at two things in materials submitted for
consideration: (1) which topics are suitable
for NCSS standards, and (2) whether they
have undergone appropriate NCSS review.
The Committee did not conduct technical
reviews of material. Committee members
were free to make non-binding technical
comments as peers.

The Federal Geographic Data Committee
(FGDC) submitted Federal Data Transfer
Standards for consideration as NCSS
standards, and standards for digitizing and
map compilation were reviewed. The former
is discussed in a report to this conference by
Jim Fottner.

The metadata selected for Federal Data
Transfer Standards will be mandatory for use
by all Federal agencies. The question for the
NCSS Standards Committee was whether all
in NCSS should accept the standards as
binding. The Committee agreed that tire
metadata submitted by the FGDC, which is
taken from the data dictionary, and other
sources is suitable for NCSS standards. The
Committee expressed concern that although
several parallel documents cited in the
attached compilation should match, there are
logistical lags in updating the National Soil
Survey Yandbook  of NRCS, the agency data
clE~I;oes,  and the Federal Transfer

Map compilation and digital data capture
standards were submitted to the Committee
before a NCSS-wide review had been
completed. Therefore, the Committee
recommends a provisional status until the
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review is completed and NCSS comments
evaluated.

NASIS development

Data dictionary/FGDC
Pedon description.--The Committee’s opinion
was requested about whether a new NRCS-
led. automated pedon description program for
MS-WINDOWS should eventually become an
NCSS standard. The opinion was that a
minimum set of standard codes for storing and
transferring pedon data would be suitable after
it has gone through a NCSS review process.
Codes shown on data entry forms were more
questionable. as incorporation into standards
might limit flexibility.

Laboratory reliability definitions

Field procedures development

Interpretive reliability estimates (fuzzy sets)

Interagency minimum data set development

Charge 3.

No new subcommittees were needed.

Charge 4.

Agency and interagency committees are
dealing with the subjects of this charge.
Besides the FGDC, the major Federal NCSS
agencies with AES participation are working
to create at least a minimum set of stand terms
and metadata  that are common to the agency
data bases. As this work progresses, the
NCSS Standards Committee is prepared to
consider the products for NCSS-wide
standards.

Charge 5.

The attached summary is a device for
distinguishing NCSS standards from individual
agency standards.

Charge 6.

Summary of Standards.

The accompanying summary lists standards
that are accepted as NCSS standards, plus
several identified as provisional that have yet
to undergo sufficient testing, review, or
validation to be accepted.

Some Activities Affecting Standards

Soil Taxonomy revisions

Automated Pedon descriptions
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I OUTLINE OF SOIL SURVEY STANDARDS I
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Introduction

Over tbe past one hundred years, standards
have developed lo provide coordination and consistency
among the National Cooperative Soil Survey
participants. Early  standards included USDA tenlures,
soil color descriptions, and soil classification
procedures. Consistency of terminology has always
been a challenge and the Soil Survey Manual published
in 1937 and 1952, and now again in 1993 provided a
base for terms and classes. Soil Taxonomy and the
Keys to Soil Taxonomy provide a wnmon  procedure lo
classify soils. The Munscll  Color book provides a
standard for describing color. Laboratory procedures
are standardized. The  Federal Geographic Data
Committcr  is now charged with insuring common
linkages and procedures for geographic and tabular data
bases. This requires common data dictionaries and
standardiition  of data recording among Federal
agencies. Standards have been continuous within the
soil survey and provide a basis for strength and
contin”ily.

Many of the standards for soil survey have
been recorded in various manuals, handbooks, and
references. It is the purpose of this listing to assemble
these standards in one list.

Map quality and requirements for recordiig
mapping models are difficult to formulue.  but several
efforts are under way to test and validate methodologies
and added documentation. Soil scientists trained in the
field gain experience and achieve expected quality
through  skills gained through training. Testing  of
quality is through field observations by other
experienced scicntis&  rather than through specific
written procedures.

Soil surveys are intended to 
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Soil Survey Documeniation  Standards

Support Data for hlap Units by Soil  Survey  Order

(PROVISIONAL)

The  standards for validating map unit
delineations are dependent on the order of the soil
survey. Map units are validated by four primary
procedures. each with a different level of intensity.
These procedures in order of decreasing intensity are:
transecting. traversing, observation, and air photo

Soil Survey Order
Validation procedure Order 2 Order 3 Order4
Transecting 15-30 10-15 1-5
TrWet%S”g S O - 6 5  25-50 lo-15
Observntlo” 5-15 25-50 40-60
Air photo

interpretation <5 lo-20 20-30

Note: Where more than one method is used on a
delineation only the most intensive is reflected in this
standard

DeIIIltlolK:
Transecting-The field procedure of crossing delineations
or landscape units along selected lines to determine the
patterns of soil components with respect to landfornis,
geologic formxions,  or other observable features.
Gridding  and point or line-transects are included.
Pedon descriptions of all points in a transect are not
required in the standard. Adequate data is required to
Identify cacb component at each point in the transect.

Traversing-Validation of the predicted boundaries or
composition of a delineation by entering it, or crossing
it. and identifying  pedons at selected or random
positions. Significant horizons of each component soil
is examined  physically by shovel, auger, probe, or
other -.

0bservatio”Visual  checking of landscape features,
exposed geologic formations. or chance exposures of
pedons  within or without a delineation to project
boundaries and composition from previously determined
relations. Identification by observation requires a” on-
ground view close enough that individual shrubs,
stones, and chance exposures of soil horizons can be
see” clearly.

pir “hoto  intctvretation-Plotting boundaries and
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interpretation. Individual map units are validated by
one of these procedures  by the field  soil scientist. The
support documentation for the map unit in total is a
combination of these procedures. The standards for
support and validation specify the proportion of all the
individual map unit delineations that are to be observed
during the validation process.

The following table shows the standard for
map unit validation for order 2. 3, and 4 soil surveys.
The values are percent of the delineations occurring for
each map unit.

estimating composition of delineations based on air
photo features that have been related to soils and
landscape features.

Support Data for Legends and Descriptions of
Taxonomlc  and Mapping Units

Legend

A” identification legend listing all map symbols and
name of the correlated map unit is required.

Soil desctiptions

A typical p&m  is selected to characterize each named
component in a map unit.

Soil series that have more than one phase mapped in the
survey area are represented by at least one pedon
description from each phase.

Taaonomic  units

Each named component in a map unit must be
described.

Three complete pedon descriptions that represent the
concept of the tason in the survey area are recorded
before a taxonomic  unit is added to the descriptive
legend.

(For map units that are 1,000  to 10.000 acres in
extent, one additional pedon description per 3,CKXl
acres is rewmmended.  One additional pedo”
description is recommended for each additional
lO.OCKl  acres of a map unit surveyed.)

Map units

Three 10 observation transects (30 points) of
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represcmativc  areas of each map unit are recorded
before a map unit is added to the descriptive legend.

Support Data for Establishing B Soil Series

Each soil series musl be clearly differentiated from all
other  soil series.

A p&n that is typical of the soil series concepl  is
selected as a referenw specimen. Ranges in soil
charauerisfics  are defined.

If the total extent of a new soil series is more that 1 .ooO
acre+..  the official description of the new  series is based
on descriptions of at least 10 pedons  that are within the
concept of the soil series. If the extent is less than
1.000 acres the state soil scientist determines the
se-quired  documentation.

Official soil series must follow the format for
descriptions in the NSSH Exhibit 614-2.

Soil Description Standards
1

Carbonate  effervescent classes
Horizons and layers

Boundaries
Designations

Particle size distribution
Groupings of soil texture classes
Soil Texture
USDA soil separates

Rock fragments
Saliity  classes
Soii coatings
Soil color
Soil concentrations
Soil consistence

Rupture resistance classes
(Prwlslonal)

Penetration resistance (ProvisIonal)
Plasticity
Toughness (Provisional)

stickiiess
Manner of failure (Provisional)
Excavation difftculty  (Provislonnl)
Soil Pores
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Soil reaction
Soil roots
Soil structure

grade
shape
size

Carbonate Effervescence Classer
Reference: Soil Survey Manual. 1993. Chapter 3. page
192.

Cold l& (about a I:12 dilution of concentrated
HCL) hydrochloric acid is used to test for carbonates in
the field. The amount and expression of effervescence
is affected by size distribution and mineralogy as well
as the amount of carbonates. Four classes of
effervescence are used:

Very slightly effetvescent:  few bubbles seen
Slightly effervescent: bubbles readily seen
Strongly effervescent: bubbles form low
foam
Violently effervescent: thick foam forms
quickly

Moisture and temperature conditions should be
recorded.
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Rotirons and Layers

Boundaries of Horizons and Layers
Reference: Soil Survey Manual, 1993, Chapter 3. page
133-134.

A boundary is a surface or transitional layer
between two adjoining horizons or layers. Most
boundaries are zones of transition rather than sharp
lines of division. Boundaries vary in distinctness and in
topography.

Distinctness.--Distinctness refers 1o rhe
thickness of the zone within which the boundary can be
located without being within one or the other adjoining
horizons. The distinctness of a boundary depends
partly on the degree of contrast between the adjacent
layers and partly on the thickness of the transitional
znnc between them. Distinctness is defined in terms of
rhicknes.7  of the transitional zone:

Abrupt: Less than 2 cm thick
Clear: 2 IO 5 cm thick
Gradual: 5 to 15 cm thick
Diffuse: More than 15 cm thick

Toweraohv.-Topography  refers to the
inqularities  of the surface that divides the horizons.
Even though  soil layers are commonly seen in vertical
section. they are three-dimensional. Topography of
boundaries is described with the following terms:

Smooth: The boundary is a plane with few or no
irregularities.
wavy: The boundary has undulations in which
depressions are wider then they are deep.
Irregular: The boundary has pockets that are
deepex  than they are wide.
Broken: One or both of the horizons or layers
separated by the boundary are discontinuous and
Ihe boundary is interrupted.

Designations for Horizons and Other Layers
Reference: Soil Survey Manual. 1993. Chapter 3. page
117-128

Master Horizons  and Layers

The capital letters O.A.E.B,C. and R,
represent the master horizons and layers of soils. The
capital letters are the base symbols to which other
characters are added  lo complete the designations.
Most horizons and layers are given a single capital letter
symbol; some require two.

0 horizons or layers: layers dominated by
organic material. Some are saturated with waterfor
longpetiods  or were once saturated but are now
artificially drained; others have never been saturated.

A hor:zons:  Mineral horizons that formed at
the surface or below an 0 horizon, that exhibit
obliteration ofall or much of the original rock
structure, and that show one or more of thefollowing:
(I) an accumulation ofhumified  organic matter
intimately mixed with the mineral fraction and not
dominated bypropenies  characteristic of E or B
horizons (defined below) or, (2) properties resulting
from cultivation, pasturing, or similar kinds of
disturbance.Z’

E horizons: Mineral horizons in which the
main feature is loss of silicate clay, iron, aluminum, or
some combination of these, leaving a concentration of
sand and silt particles. These horizons exhibit
obliteration of all or much of the original rock structure
21.

B horizons: Horizons that formed below an A.
E,, or 0 horizon and are dominated by obliteration of
all or much of the original rock structure 7/and  show
one or more of the following:

(1) illutial  concentration of silicate cIay, iron,
aluminum, humus. carbonates, gypsum, or silica,
alone or in combination:

z’ Rock structure includes fine stratification in
unconsolidated, or pseudomorphs, of weathered
minerals that retain their positions relative to
each other and to unweathered minerals in
saprolite  from consolidated rocks.
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(4)

(5)

(6)

evidence ofremoval  of carbonates;
residual concernration  of sesquioxidu;
coorings  of sesquioxides  rhnt  make rhe horizon
conspicuously lower in value, higher in chroma.
or redder in hue Ihan overlying and underlying
horizons withour  apporenl  illuviorion  of iron;

olterarion  rhor forms silicate clay or liberates
oxides or both and Ihat forms granular, blocky, or
prismaric  srnrcrure if volume changes accompany
changes in moisture conrent;  or

britrteness.

C horizons or layers: Horizons or layers.
excluding hard bedrock. Ihat ore liltle affected by
pedogenicprocesses  and lackproperties of 0, A, E, or
B horizons. Most are mineral layers. The  material of
C layers may be either like or unlike rhnrfrom  which
she solum presumably formed. The C horizon may have
been modified even if there is no evidence of
pedogewis.

R layers: Hard Bedrock

Tran.sttional  and Combination Horizons

Horimns  dominated bv orooerties  of one
master horizon but havine  subordinate orooenies  of
m. Two capital letter symbols are used, as AB.
EB, BE, or BC. The master horizon symbol that is
given  first designates the kind of horizon whose
properties dominate the transitional horizon.

Hotimns  in which distinct harts  havq
rewanizable  orooerties of the two kinds of master
horizons indicated bv the caoital  letters. ‘Ihe two
capitol letters are separated by a virgule (0, as E/B.
B/E.  or B/C. Most of the individual parts of one of the
components are surrounded by the other.

The first symbol is that of the horizon lhat
makes up the greater  volume.

Subordinate Distinction5 Within  Horizons
and Layers

L.ower  case Inters are used as suffixes to
designate specific kinds of horizons and layers. They
are used for master horizons and transitional and
wmbiiion horizons. The word “accumulation” is
used in many of the definitions in the sense that the
horizon must have more of the material in question than
is presumed to have been present in the parent material.
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The symbols and their meanings are as follows:

a m decomposed oreanic  material
This symbol is used with ‘0” to indicare  the most
highly decomposed of the organic materials. The
rubbed fiber  content is less than about 17 percent
of the volume.

b Buried genetic  horizon
This symbol  is used in mineral soils to inrlicate
identifiable buried horizons with major genetic
features that were formed before burial. Genetic
horizons may or may not have formed in the
overlying material, which may be either like or
unlike the assumed parent material of the buried
soil. The symbol is not used in organic soils or to
separate an organic layer from a mineral layer.

c Concretions pr nodules
This symbol is used IO indicate a significant
accumulation of concretions or of nodules.
Cementation is required. The cementing agent  is
not specitied  except it cannot be silica. This
symbol is not used if concretions or nodules are
dolomite or calcite or more soluble salts. but it is
used if the nodules or concretions are enriched in
minerals that contain iron, aluminum, manganese.
or titanium.

d Phvsical root restrictioq
This symbol is used to indicate root restricting
layers in naturally occurring or manmade
unconsolidated sediments or materials such as
dense basal till, plow pans, and other mechanically
compacted zones.

. .e Oraanic  material of intermediate dcwmoostt IOr\

This symbol  is used with ‘0” to indicate organic
materials of intermediate decomposition. Rubbed
fiber content is 17 to 40 percent of the volume.

f Frozen soil
This svmhol is used to indicate that the horizon or
layer &xains permanent ice. Symbol is “01 used
for seasonally  frozen layers or for ‘dry
permafrost’ (material that is colder than  0’ C but
does not contain ice).

This svmbol  is used to indicate either that iron has
been reduced  and removed during soil formation
or that saturation with stagnant water has
preserved a reduced state. Most of the affecled
layers have chroma  of 2 or less and many are



mottled. The low chroma can be the color of
reduced iron or the color of uncoated sand and silt
particles from which iron  has been removed.
Symbol ‘g’ is not used for soil materials of low
chroma. such as some shales or E horizons, unless
they have a history of wetness. If ‘g’ is used with
“B.’ pedogenic change in addition to gleying is
implied. If no other p-edogenic  change in addition
to gleying has taken place. the horizon is
designated Cg.

II m accumulation of oreanic matter
This symbol used with ‘B’ to indicate the
accumulation of illuvial, amorphous, dispersible
organic matter-sesquioxide complexes if the
sesquioxidc component is dominated by aluminum
but is present only in very small quantities. The
organosesquioxide  material coats sand and silt
particles. In some horizons, coatings have
coalesced. filled pores, and cemented the horizon.
The symbol “h” is also used in combination with
-6” as ‘Bhs” if the amount of sesquioxide
component is significant but value  and chroma of
the horizon are 3 or less.

i m deconmosed  oraanic material
This  symbol is used with “0’ to indicate the least
decompaed of the organic materials. Rubbed
fiber content is more than about 40 percent of the
volume.

k &cumulation of carbonates
This symbol is used to indicate the accumulation
of alkaliie earth carbonates, commonly calcium
CarboMtC.

m Cementation pi induration
This symbol is used IO indicate continuous or
nearly continuous cementation. The symbol is
used only  for horizons that are more than 90
Percent cemented, although they may be fractured.
The  layer is physically root  restrictive. The single
predominant or codominant cementing agent may
be indicated by using defined letter suffixes. singly
or in pairs. If the horizon is cemented by
carbonates. “km’ is used; by silica, “qm’; by
iron, ‘sm.; by gypsum, ‘ym”;  by both lime and
silica, ‘kqm’;  by salts more soluble than gypsum,
-am-

11 Accumulation of sodium
This symbol is used to indicate an accumulation of
exchangeable sodium.
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o Residual accumulation of sesquioxides
This symbol is used to-indicate residual
accumulation of sesquioxides.

p Tillaee  or other disturbance
This symbol is used to indicate a disturbance of
the surface layer by mechanical means, pasturing,
or similar uses. A disturbed organic horizon is
designated Op. A disturbed mineral horizon is
designated Ap even though clearly once  an E, B.
or C horizon.

q Accumulation of silica
This symbol is used to indicate an accumulation of
secondary silica.

r Weathered or soft bedrock
This symbol is used with ‘C” to indicate root
restrictive layers of soft bedrock or saprolite,  such
as weathered igneous rock; partly consolidated soft
sandstone; siltstone; and shale. Excavation
difficulty is low or moderate.

s &&k&f  accumulation Ef sesouioxides  and ore&q
m
This symbol is used with “B’ to indicate the
accumulation of illuvial.  amorphous. dispersible
organic matter-sesquioxide complexes if both the
organic matter and sesquioxidc components are
significant and the value and chroma of the
horizon is more than 3. The symbol is also used
in combination with ‘h’ as ‘Bhs”  if both the
organic matter and sesquioxide components are
significant and the value and chroma are 3 or less.

ss Presence of slickensides
This symbol is used to indicate the presence of
slickensides. Slickensidw  result directly from the
swelling of clay minerals and shear faihtre.
commonly at angles of 20 to 60 degrees above
horizontal. They are indicators that other vertic
characteristics, such as wedge-shaped peds  and
surface cracks, may be present.

t Accumulation of silicate clgy
This symbol is used to indicate an accumulation of
silicate clay that has formed and subsequently
tramlocated  within the horizon or has been moved
into the horizon by illuviation.  or both. At least
some part should show evidence of clay
accumulation in the form of coatings on surfaces
of peds  or in pores, or as lamellae.  or bridges
between mineral grains.
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Plinthite
This symbol is used to indicate Ihe presence of
iron-rich, humus-poor, reddish marerial  that is
firm or very firm when moisr  and that hardens
irreversibly when exposed to the atmosphere and
to repeared wetting and drying.

Development of color or slructure
This symbol is used with ‘B” to indicate the
developmenl  of color or struclure,  or both, with
little or no apparent illuvial accumulation of
material. Ir shwld not be used 10 indicate a
transitional horizon.

Fraeinan character
This symbol is used 10 indicate genetically
developed layers that have a combination of
firmness. brittleness. very coarse prisms with
few 10 many bleached vertical faces, and
commonly higher bulk density than adjacent
layers. Some pan is physically root restrictive.

Accumulation d m
This symbol is used 10 indicate the accumulation
of gypsum.

Accumulation of salts more soluble than av~sum
This symbol is used to indicate an accumulation of
salts  more soluble than gypsum.

Conventions for usine letter suftixcq.--Many
master horizons and layers that  are symbolized by a
single capital letter will have one or more lower case
letter suffixes. The following rules apply:

Letter suffixes should immediately follow the
capital letter.

More than three suffixes are rarely used.

When more than one suffix is needed, the
following letters, if used, are written first: a, d, e,
II. i. r. s, t. and w. Except for the Bhs or Crt
horizons. none of these letters arf,used  in
combination in a single horizon.-

If.4556 Tw 23.379 -2�Á00067 0 0 7.44117



Particle Sire Distribution
Reference: Soil Survey Manual. 1993, Chapter 3, page
13bl40

The finer sizes are called tine eanh (smaller
than 2 mm diameter) as distinct from rock fraamenls
(pebbles, cobbles, stones, and boulders).

USDA Soil Separates

The United States Department of Agriculture
uses the following size  separates for the <2 mm
mineral material:

Very coarse sand: 2.0-1.0 mm

coarse sand: 1.0-0.5 mm

Medium sand: 0.5-0.25 mm

Fine sand: 0.25-0.10 mm

very fine sand: 0.10-0.05 “ml

Sib:

clay:

0.05-0.002 mm

Smaller than 0.002
mm

NCSS  standards require recording of the percentage of
sand. rilt. and clay. (PROMSIONAL)

SoII Texture

Soil texture refers to the weight proportion of
the separates for the less than 2 mm as determined from
a laborarory particle-size distribution. The texture
classes arc sands. loamy sands, sandy loams. loam, silt
loam, silt, sandy clay loam, clay loam, silty clay loam,
sandy clay. silty clay, and clay. Sands are subdivided
inro coarse sand. sand, line sand, and very fme sand.
Subclasses of loamy sands and sandy loams that are
based on aand size are named similarly.

Definitions of the soil lexture classes follow:

Sands More than 85 percent sand, the percentage
of silt plus 1.5 times the percentage of clay is less
rhan 15 percent.

Coarse snnd: A total of 25 percent or more very
coarse and coa.rse sand and less than 50 percent
any other single grade of sand.
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Sand: A total of 25 percent or more very coarse.
coarse. and medium sand, a total of less than
25 percenl very coarse and coarse  sand, and less
than 50 percent fine sand and less than 50 percent
very fine sand.

Fine sand: 50 percent or more tine sand; or a
total of less than 25 percent very coarse, coarse,
and medium sand and less than 50 percent  very
fine sand.

Veryfine  sand: 50 percent or more very fine sand.

Loamy sands: 71 to 90 percent sand and the
percentage of silt plus 1.5 times the percentage of
clay is 15 percenl or more; and the percentage of
silt plus twice the percentage of clay is less than
30 percent.

Loamy coome sand: A total of 25 percent or more
very coarse and coarse sand less than 50 percent
any other single grade of sand.

Loamy sand: A total of 25 percent or more very
coarse, coarse, and medium sand, a total of less
than 25 percent very  coarse and coarse sand, and
less than 50 percent tine sand and less than
50 percent very fine sand.

Lonmyfinr  sand: 50 percent or more fine sand; or
less than 50 percent very fine sand and a total of
less than 25 percent wry coarse, coarse. and
medium sand.

Loamy very fine sand: 50 percent or more very
fine sand.

Sandy loams: 7 to 20 percent clay, more than 52
percent sand and the percentage of silt plus twice
the percentage of clay is 30 percent or more; or
less than 7 percent clay. less than 50 percent silt,
and more than 43 percent sand.

Coarse sandy loam: A total of 25 percent or more
very coarse and coarse sand and less than 50
percent any other single grade of sand.

Sandy loam: A total of 30 percent or more very
coarse, coarse, and medium sand, but a total of
less than 25 percent very coarse and coarse sand
and less than 30 percent fine sand and less than 30
percent very tine sand; or a total of 15 percent or
less very coarse. coarse, and medium sand, less
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than 30 percent tine sand and less than 30 percent
very fine  sand, and a total of 40 percent or less
fme and very fine  sand.

fine  sandy loom: 30 percent of more fine sand
and less than 30 percent very fine sand; or a total
of 15 to 30 percent very coarse, coarse. and
medium sand and less than 30 percent very fine
sand; or a total of more than 40 percent fine and
very fine sand, one half or more of which is fine
sand, and a total of 15 percent or less very coarse,
coarse, and medium sand.

Ve~_fine  sandy loam: 30 percent or more  very
fme sand; or more than 40 percent tine and very
fine sand, more than one half of which is very line
sand, and a total of 15 percent or less very coarse.
coarse. and medium sand.

Loam: 7 to 27 percent clay. 28 to 50 percent silt,
and less than 52 percent sand.

Sift  loom:  50 percent or more silt and 12 to
27 percent clay, or 50 to 80 percent silt and less
than 12 percent  clay.

Silt: Xl percent or more silt and less than 12
percent clay.

Sandy clay loam: 20 to 35 percent clay, less than
2lipercent  silt.  and 45 percent or more sand.

CZay Iwm: 27 to 40 percent clay and 20 to 45
m-J

Siffy cJay loom: 27 to 40 percent clay and less
lhan 20 percent sand.

Sandy clay: 35 percent of more clay and more
than 45 percent  sand.

Silty days 40 percent or more clay and 40 percent
or more silt.

Clay: 40 percent or more clay, 45 percent or less
sand. and less than 40 percent silt.
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Rock Fragments
Reference: Soil Survey Manual. 1993. Chapter 3. page
141-146

Rock fragments are unattached pieces of rock 2
mm in diameter or larger that are in the upper range of
moderatelv



shape  II and s’m

Rounded. subrounded.
angular. or irregular:
w

2-15  mm diameter
2-S mm diameter
S-20  mm diameter

20-75 mm diameter
75-250  mm diameter

250400 mm diameter
Z-600  mm diameter
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Terms for rock fragments

NOU” Adjective

Pebbles
Fine
Medium
C02.E.e

Cobbles
Stones
Boulders

GraVelly.
Fine gravelly.
Medium gravelly.
Coarse gravelly.

Cobbly.
stony.
Bouldety.

2-150 mm long Charmers Channery.
150-380 mnl  long Flagstones Ftaggy.
380-600  mm long Stones stony.

>6cQm”llong Boulders Bouldety.

The adjectival fomt of a class name  of rock fragments is used as a modifier of the textural class name: ‘gravelly
loam.’ “stony loam.’  The following classes based on volume percentages are used:

No adjectival or modifying terms are used in writing for contrast with soilsLess than I5 uercent:
having more than I5 percent pebbles, cobbles, or flagstones. The adjective “slightly” may be used,
however, to recognize those soils used for special purposes.

3 to 35 percent:The adjectival term  of the dominant kind of rock fragment is used as a modifier
of the textural term: ‘gravelly loam.” “channery loam,” ‘cobbly  loam”  (fig. 3-17).

S to 60 neroem:The adjectival tetm of the dominant kind of rock fragment is used with the word
‘very’  as a modifier of the textural term: ‘very gravelly loam,’ ‘very flaggy loam”.

If enough fine earth is present to detetmine  the textural class (approximatelyMore than 60 oercent:
5 percent or more by volume) the adjectival term of the dominant kind of rock fragment is used
with the word ‘extremely” as a modifier of the textural term: ‘extremely gravelly loam.’
‘extremely bouldery loam.’ If there is too little tine earth to determine the textural class (leas than
about 5 percent by volume) the temts  ‘gravel,” “cobbles,’ “stones,” and ‘boulders” are used  in the
place of tine earth texture.

l’lf significant to classification or interpretation, the shape of the fragments is indicated: ‘angular
pebbles, * “irregular boulders.”

:

:

l

:

:
a
l
a
0

:
0

:
l

:

:

:
a
0
0
0

:

:

:
0
a
:
l

:
0



0
l
l

:

:

:
0
a
a
a
:
:
l

:
0

:

:

:

:

:
a
l
a

:

:
l
a

:
a

Salinity Classes Mottling
Reference: Soii  Survey Manual, 1993. Chapter 3. page
193

The  electrical conductivity of a saturation
extract is the standard measure of salinity. Electrical
conductivity is related to the amount of salts more
soluble than  gypsum in the soil, but it may include a
small contribution (up to 2 dS/rn)  from dissolved
gypSInn.

Mottling  refers to repetitive color changes that
cannot be associated with compositional properties of
the soil. A color pattern that can be related to
proximity to a pcd  surface or other organizational or
compositional feature is not mottling. Mottle
description follows the dominant wlor. Mollles  are
described by quantity, size, contrast, color, and other
attributes in that order.

The following classes of salinity are used if the
electrical conductivity has not been detertnined,  but
salinity is inferred:

w is indicated by three areal  percentage
classes of the observed surface:

Class
Electrical conductivity

dS/m (mmhoslcm)
&J: less than 2 percent,
qqgk~q~:  2 to 20 percent, and
gt_ahy:  more than  20 percent.

0 Non saline o-2
1 Very slightly saline2-4
2 Slightly saline 4-8
3 Moderately saline 8-16
4 Strongly saline >I6

son c010r
Reference: Soil Survey Manual, 1993, Chapter 3, page
146157

$&refers  to dimensions as seen on a plane
surface. If the length  of a mottle is not more  than two
or three times the width, the dimension recorded is the
greater of the two. If the mottle is long and narrow, as
a band of color  at the periphery of aped, the dimension
recorded is the smaller of the two and the shape and
location are also described. Three size classes are used:

Mtmsell  color system is the standard for NCSS color m: smaller than 5 mm,
citations. Standard for quality is the match to the fRcdJn~  5tolSmm,and
Munsell  system. w: larger than 15 mm.

Elements of soil color descriotions  are the
color name.  the Munsell notation, the water state, and
the physical state: “brown (IOYR  S/3), dry. crushed,
and smoothed.-

Q$& refers to the degree of visual
distinction that is evident between associated colors:

Fltvsical  state is recorded as broken. n&l&,.
crushed.  or crushed and smoothed. The term ‘cNShed*
usually applies to dry samples and ‘rubbed” to moist
aamplcs.  If unspecified, the surface is broken. The
color of the soil is recorded for a surface broken
tbmugh  aped if a ped can be broken as a unit.

@&t: Evident only  on close examination. Faint
mottles wmmonly  have the same hue as the
color to which they are wmparcd  and differ
by no more than 1 unit of chroma or 2 units
of value. Some faint mottles of similar but
low chroma and value differ by 2.5 units
(one card) of hue.

The water state of a sample is always given.
The water state is either ‘moist’ or ‘dry.’

Munsell notation is obtained by comparison
with a Mtmsell  system color  chart. The Munsell color
system uses three elements of color-hue. value, and
w-to  snake up a color notation. The  notation is
recorded in the form: hue. value/chroma--for  example,
SY 613.

f&g&$ Readily seen but wntrast only
moderately with the color  to which they ue
compared. Distinct mottles wmmonfy  have
the same hue as the color  to which they are
compared but differ by 2 to 4 units of chroma
or 3 to 4 units of value; or differ from the
color to which they are compared by 2.5
units (one card) of hue but by no more than 1
unit of chroma or 2 units of value.
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prominent: Contrast strongly with the color  to



which they are compared. Prominent mottles
are commonly the most obvious color feature
of the section described. Prominent mottles
that have medium chroma and vahtc
commonly differ from the color to which
they are  compared by at least 5 units (two
pages) of hue if chroma and value are the
same; at least 4 units of value or chroma if
she hue is the same; or at least I unit of
chrotna  or 2 units of value  if hue differs by
2.5 units (one card).

Shape. location, and character of boundaries of
mottles are indicated as needed. &pg is described by
common words such as streaks, bands, tongues, tubes,
and spots. Location of mottles as related to structure of
the soil may be significant. Boundaries may be
describe4 as g&p flike a knife edge). flear (color
grades over less than 2 mm). or diffure (color grades
oW.r more lban  2 mm).
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Soil Concentrations
Reference: Soil Survey Manual, 1993. Chapter 3, page
169.172

Amount  or & of concentrations refers to
the relative volume of a horizon or other specified unit
occupied by the bodies. The classes used for quantity
of mottles are also used for these features.

& may he measured directly or given by the
classes listed below. If the body is nearly uniform, size
is measured in the shortest dimension. For irregular
bodies, size refers to the longest dimension unless that
creates an erroneous impression; measttrements  can be
given if needed. The following size classes are used:

IIf!9 Smaller than 2 mm

&&R.t 2to5mm

pQJS$ 5 to 20 mm

verv coarse 20 to 76 mm

extremelv  coarse Larger than 16 mm

&QS of concentrations is variable both among
kinds of concentrations and commonly within a
concentration. The following terms are suggested:

&: Approximately equidimensional.  a few
shatp corners. and  at least approximately regular.

cvlindrical:  At least crudely cylindrical or
tubular; one dimension is much greater than the
other two.

p&&: Shaped crudely like a plate; one
dimension is very much smaller than the other
two. The term ‘platelike” is used to avoid
confusion with platy structure.

&&f: Characterized by branching.
convoluted, or ntycelial  form.
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Soil Consistence
Reference: Soil Survey Manual, 1993. Chapter 3. page 172-184

Consistence includes: (1) resistance of soil material IO rupture. (2) resistance to penetraUon,  (3) plasticity,
toughness, and stickiness of puddled soil material, and (4) the manner in which the soil material behaves when
subject to compression. Although several tests are described, only those should be applied which may be useful.

Rupture Resistance Classes for Blocklike Speehtteut
(PROVISIONAL)

Moderately Slightly
dry and dry and
very  dry wetter

Loose Loose

Soft Very
friable

Slightly
hard

Friable

Hard Firm

Hard

Very



Extremely
bard

Extremely
firm

Rigid Rigid

VcrY
rigid

VW
rigid
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placing on a
nonresilent  surface
and applying genlle
force underfoot.

Moderately
cemented

cannot be failed
in hands but can
be underfoot by
full body weight
(ca 8cON)
applied slowly.

Strongly
cemented

Cannot be failed
underfoot by full
body weight but can
be by < 31 blow.

Indurated Cannot be failed
by blow of 3J.

160  to SOON

8OON  to 31

> 3J

d Both force WvIons;  N) and energy (joules; J) are employed. The number of newtons is 10 times the kilograms of
force.  One joule is the energy delivered by dropping a 1 kg weight 10 cm.

Rupture R&stance Classes  for Crushing Plate-shaped Specimens
(PROVISIONAL,)

classa

Fragile
Extremely weak
very weak
WC&

<3
Not removable
Removable; < 1
l-3

Medial 3-20
Modaate 3-8
Moderately strong S-20

Resistive
=o”g
Very strong
Extremely atm”g

> 20
20-40
40-80
> 80

Force
N
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Reslslance  to Pen&&m
(PROVISIONAL)

Resistance  to penetration is the capacity of the soil in its confined state to resist penetration  by a rigid object.
~hapt and size of tie penetrating object must he defined. Penetration resistance depends strongly on the water state.
which should bc specified.

Penetration  Resistance Classes.

Penetration Resistance
MPa

Small <O.l
Extremely  low <O.Ol
Very low 0.01-0.1

Intctmediatc 0.1-2
Low 0.1-l
Modcrate 1-2

L;nge >2
High 2-4
Very high 4-8
Extrrmely  high >8

%stIdty

Plasticity is the degree to which puddled  soil  material is pctmancntly  
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Toughness (PROVISIONAL)

Toughness is related to plasticity. The classes are based on the relative force necessary to form with the fingers a roll
3 mm in diameter of < 2 mm soil material at a water content near the plastic limit (test D 2488 in Am. Sot.  Test.
Mat. 1985).

Toughness  Classes

Medium

High

Criteria

Reduces the specimen diameter at or near the plastic limit to 3 mm by exertion of < 8N.

Requires 8.20 N to reduce the specimen diameter at or near the plastic limit to 3 mm.

Requires > 20 N to reduce the specimen diameter at or near the plastic limit to 3 mm.

stickIne.55

Stickiness refers to the capacity of a soil to adhere to other objects. The determination is made on puddled
< 2 mm soil material at the water content at which the material is most sticky. The sample is crushed in the hand;
water is applied while manipulation is continued between thumb and forefinger until maximum stickiness is reached.

StiiiClasses

Classes

NOU-stidry

Test Description

After release of pressure. practically no soil material adheres to thumb or
forefinger.

sliitly  sticky After release of pressure, soil material adheres perceptibly to both digits.
As the digits are separated, the material tends to come off one or the
other rather cleanly. The material does not stretch appreciably on
separation of the digits.

After release of pressure, soil material adheres to both digits and tends to
stretch slightly rather than pull completely free from either digit.

After release of pressure. soil material adheres so strongly to both digits
that it stretches decidedly when the digits are separated. Soil material
remains on both digits.
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Manner of Failure
(PROVISIONAL)

The manner in which specimens fail under increasing force ranges widely and usually is highly dependent on
water state. To evaluate the manner of failure. a roughly cubical specimen 25-30  mm on edge is pressed between
extended forefinger and thumb and/or a handful of soil material is squeezed in the hand. Some soil materials
although wet are brittle; some may be compressed markedly without cracks appearing; others, if wet, behave like
liquids, and still others smear if stressed under shear to failure.

Manner of Failure Classes

Classes

Brittle

Test Description

Operation

Gradually increasing
compressive pressure
applied to a 254Omm
specimen held between
extended thumb and
forefinger.

NO”flUlP

Slightly fluid*

Vmy fluid*

A handful of soil
material is squeezed
in the hand.

Characteristics

Specimen retains its size and
shape (no deformation) until
it ruptures abruptly into
subunits or fragments.

Deformation occurs prior to
rupture. Cracks develop and
specimen ruptures before
coimpnp;;ion  to half its original

Specimen can be compressed to
half its original thichrcas
without rupture.  Radial cracks may
appear and extend inward leas than
half the radius normal compression.

None flows through the fingers after
exerting fill compression.

Aher exerting full compression, some
flows through the fmgers, but most
remains in the palm of the hand.

Aher exerting full pressure. most
flows through the fingers;
a small residue remains in the palm
of the hand.

Under very gentle pressure most
flows through the fingers like a
slightly viscous fluid; very little
or no residue remains.



NOn-SfUCUy

Weakly smwy

Moderately smeary

and
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Gradually increasing
pressure applied to a
25-30  mm specimen
held between extended
thumb and forefinger
in such a manner that
some shear force is
exened on the
specimen.

At failure. the specimen
does not change suddenly
to a fluid. the fingers
do not skid, and no
smearing occurs.

At failure, the specimen changes
suddenly to fluid, the fingers skid,
and the soil smears. Afterward, little
or no free water remains on the
fingers.

At failure, the specimen changes
suddenly to fluid, the fingers skid,

the soil smears. Aftetward, some
free water can be seen on
the fingers.

At failure. the swimen  suddenly
changes to fluid, the fingers skid, and
the soil smears and is very slippery.
Afterward, free water is easily seen
on the fingers.

*‘The approximate equivalent n-values, Pons and Zonneveld  (1965). are as follows:

Deformable < 0.7 n-value
Slightly fluid 0.7-l
Moderately fluid 1-2
Very fluid 7 2

Excavation DiMculty
(PROVISIONAL.)

Excavation of soil is a very common activity. ‘Ihe classes may be employed to describe horizons. layers. or
pcdons  on a one-time observation or over time. In most instances, excavation difficulty is related IO and controlled
byawaurstaIe.
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Excavation Difficulty Classes

ChSSCS

Low

Test  Description

Can be excavated with a spade using arm-applied pressure only. Neither applicalion  of
impact energy nor application of pressure with the foot to a spade is necessary.

hloderate Arm-applied pressure to a spade is insufficient. Excavation can be accomplished quite
easily by application of impact energy with a spade or by foot pressure on a spade.

High Excavation with a spade can be accomplished, but with difficulty. Excavation is easily
possible with a full length pick using an over-the-head swing.

Very high Excavation with a full  length pick using an over-the-head swing is moderately to markedly
difficult. Excavation is possible in a reasonable period of time with a backhoe
mounted on a 40 to 60 kW (50-80  hp) tractor.

Extremely high Excavation is nearly impossible with a full length pick using an over-the-head arm swing.
Excavation cannot be accomplished in a reasonable time period with a backhoe
mounted on a 40 to 60 kW tractor (SO-80 hp).
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Soil Pores
Reference: Soil Survey Manual, 1993. Chapter 3. page 188.190

Pore space is a general term for voids in the soil material. The term includes matrix. nonmatrix, and
interstructural  pore space. Matrix pores arc formed by the agencies that control the packiig of the primary soil
panicles. These pores are usually smaller than nonmatrix  pores. Additionally, their aggregate volume and size
distribution may. a~ in a soil horizon or layer with high extensibility. change markedly with water state. Nonmatrix
pores are relatively large voids that are expected to be present when the soil is moderately mold or wetter, as well
BS under drier states. The voids are not bounded by the planes that delimit structural units. Interstructural  pores, in
turn,  are delimited by structural units. Inferences as to the interstructural  porosity may be obtained from the structure
description. Commonly, interstructural  pores are at least crudely planar.

Nonmatrix  pores arc described by quantity, sip, shape, and vertical continuity-- enerally in that order.
Quantity classy  pertain to numbers per unit area--l cm for very fme and fme pans.  1 dn? for medium and coarse
pores and 1 m for very coarse. The quantity classes are:

Few Less than 1 per unit area
Common 1 to 5 per unit area
Many More than 5 per unit arca

Pores are described relative to a specified diameter size. The five size classes arc:

Vety line Less  than 0.5 mm
Fine 0.5 to 2 mm
hledium 2105mm
Coarse 5to 1omnl
Very coarse 1Omm or more

SolI Reaction
Reference: Soil Survey Manual, 1993, Chapter 3, page 192

llte NCSS standard requires recording the measured pH value.

The descriptive terms to use for ranges in pH are as follows:

Ultra acid Less than 3.5
Extremely acid 3.5-4.4
Vety strongly acid 4.5-5.0
Strongly acid 5.1-5.5
Moderately acid 5.6-6.0
Slightly acid 6.1-6.5
Neutral 6.6-1.3
Slightly alkaline 7.4-7.8
Moderately alkaline 7.9-8.4
Strongly alkaline 8.5-9.0
Very strongly alkaline More than 9.0
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Soil Coatings
Rcfercnce:  Soil Survey Manuat,  1993, Chapter 3, page

Clay films (synonymous with clav  skins) are thin layers of ortented.  translocatcd  clay.

Clav bridges link together adjacent mineral grains at contact points.

Sand or silt coats are sand or silt grains adbering  to a surface. Some sand and silt coats are
concentrations  of the sand and silt originally in the horizon from which finer particles have been
removed. Some sand and silt coats are material that has been moved from horizons above and
deposited on surfaces. In some coats the grains are almost free of finer material; in others, the
grains themselves are coated. If known, the composition of the coat is noted.

Other coats arc described by properties that can be observed in the field. The coats are composed
variously of iron, aluminum or manganese oxides, organic matter, salts, or carbonates. Laboratory
analyses may be needed for a positive identification.

Stress surfaces (pressure faces) arc smoothed or smeared  surfaces. They arc formed through
rearrangement as a result of shear forces. They may persist through successive drying an,’  wetting
cycles.

Slickensides are stress surfaces that are polished and striated and usually have dimensions exceeding
5 cm. They  are produced by relatively large volumes of soil sliding over another.  They are
common below 50 cm in swelling clays which arc subject to large changes in water state.

.&f&.--The various surface features may be on some or all structural units, channels, pores, primary
particles or grains,  soil fragments, rock fragments, nodules, or concretions. The  kind and orientation of surface on
which features are observed is always given. For example, if clay skins arc on vertical  but sot horizontal faces of
pcds.  tbii faa should be recorded.

-.-The percentage of the total surface area occupied by a particular surface feature over the extent of
the  horizon or layer is described. Amount can bc characterized by the following classes:

-few: Occupies less than 5 percent.
&: Occupies 5 to 25 percent.
M: Occupies 25 to 50 pcrccnt.
gjfkny: Occupies more than 50 percent.

The  same classes arc used to describe the amount of “bridges’ connecting particles. The amount is judged
on the basis of the percentage of particles of the size dcsignatcd  that are joined to adjacent particles of similar size by
bridges at contact points,

Distinctness.--Distinctness refers to the ease and degree of certainty with  which a surface fCaNre can be
identified. Distinctness is related  to thickruss,  color contrast with  the adjacent material, and other properties. It is.
however, not itself a measure of any one of them. Some thick coats. for example, are faint; some thii ones arc
promineut. The distinctness of some surface features changes markedly as water state changes. Three  classes are
us&.

faint: Evident only on close examination with 10X magnification and cannot be identified
positively in all places without greater magnification. The contrast with the adjacent material in
color. texture. and other properties is small.

&s&&  Can be detected without magnification, although magnification or tests may be needed for
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positive identification. The feature co~~tmsts  enough with the adjacent material to make a difference
in color, lenmre,  or other properties evident.

prominent: Conspicuous without magnification  when cxnpared  with a surface broken through the
soil. Color. texture, or some other properly  or combination of properties contrasts sharply with
properties of the adjacent material or the feature is thick enough to be conspicuous.

Soil Roots
Reference: Soil Survey Manual, 1993. Chapter 3. page 184-188

Quantity. size. and location of roots in each layer are recorded.

Quantity of roots is described in terms of numbers of each size per unil  area. The class placement for
quantity of roots pertains to an area in a horizontal $1,~ unless otherwise stated. Tbi~unit  area changes with root
siz as follows: 1 cm2  for very fine and fine, 1 dm for medium and coarse, and 1 m for very coarse.

The  quantity classes are:

Few less than 1 per unit area
Very few less than 0.2 per unit area
Moderately few 0.2 to 1 per unit area
Common 1toSpcrunifarea
Many 5 or more per unit arca

Tbc size classes am:

Very fine
Fine
Medium
C0ame
Very coarse

Less than 1 mm
1tozmm
2tosmm
5 to 1omm
10 mm or more
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Size ;lasres  of soil structure

Size
ClasSa

very fme

F i i

Medium

cixrse

vet-y alarse

Platyl’
mm

<l

1-2

2-5

5-10

210

Shape of stmcture

Prismatic
and
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SoilLaboratory  Chamckrization  Standards

Standard methods for laboratory
cbaractcrization  are recorded in Soil Survey
Investigations Reports Number 1 and 42. Data from
other methods  are stored in characterization data bases
and metbods  are indicated.

Soil Classification Standards

Classification of familiea  and higher
categories
Reference: Soil Taxonomy, Amendments 10 Soil
Taxonomy. Keys to Taxonomy.

Soil classification standards are made up of the
latest reference for the United States soil classification
system of Soil Taxonomy and its amendments. The
latest schema ior applying these amendments in the
currem  version of Keys lo Taxonomy.

ClPaification into soil series
Rcfwacc:  OSED (official soil series descriptions)

Soil classification standards for classification
into soil series require classification into the same
taxonomic  family and require the soil properties 10 fit
witbin the range of characleristics  as listed in the
offti soil series  record. The standard requires a peer
review.

Soil series criteria are maintained in the  National Soil
Information System. Lists of taxonomic classes 10 the
series  level are recorded in Soil Series ofthe Chaired
.Qates,  Puerto  Rico, and Ihe Virgin Islands.

I Sol1  Derivations I

The  method of derivation is to be referenced.
(PROVISIONAL)

corrosion
Reference: National Soil  Survey Handbook, 1993. part
618.11

(a) Uncoated steel.
(1) Definition. Risk of corrosion for uncoated

steel is the susceptibility of uncoated steel  to corrosion
when in contact with the soil.

(2) Classes. The risk of corrosion classes are
low, moderate. and high.

(b) Concrete.
(1) Definition. Risk of corrosion for concrete is

the susceptibility of concrete 10 corrosion when in
contact with the soil.

(2) Classes.  The  risk of corrosion classes are
low. moderate, and high.
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Guides  for Eslimafing  Risk of Corrosion Potenlial  for Uncoated Steel. l/

Limits

Drainage
Cl%sS
and
texture

Total
eacidity 21
(cmol/lOOg)

Excessively drained.
coarse textured
or well drained
coarse IO medium
textured soils;
or moderately
well drained,
coarse textured
soils; or some-
what poorly
drained. coarse
textured soils

Moderate

Well drained, moderatc-
ly fine tenured
soils; or moderately
well drained, coarse
and medium textured
soils; or somewhat
poorly drained,
moderately coarse
textured soils;
or very poorly
drained soils with
stable high water
table

High

Well drained,
tine textured
or stratified
soils; or
moderately well
drained fine and
moderately fine
textured or
stratified soils;
or somewhat
poorly drained,
medium to tine
textured or
stratified soils;
or poorly drained
soils with fluctu-
ating water table

<8 8-12

Resiiivity
at saturation-
(ohm/cm) 21

Conductivity
of saturated
extract
@Srn-1)  i/

25,000 2.000-s.OOtl <2,cxl

<0.3 0.3-0.8 20.8

-

11 Based on data in the publication ‘Underground Corrosion.’ table 99,
p. 167. Circular 579. U.S. Dept. of Commerce. National Bureau of Standards.
21 Total acidity is roughly equal to extractable acidity (as determined by Soil Survey Laboratories Method 6Hla, Soil
Survey Investigations Report No. 42, Soil Survey Laboratory Methods Manual, August 1992).
21 Roughly equivalent lo resistivity of fine-and medium-textured soils measured at saturation (Method 8E1, Soil
Survey fnvestigations  Report No. 42. Soil Survey Laboratory Methods Manual, August 1992). Resistivity at
saturation for coarse-textured soil is generally lower than when obtained at field  capacity and may cause the soil to be
placed in a higher corrosion class.
41 Method 8Ala,  Soil Survey Investigations Report No. 42. Soil Survey Laboratory Methods Manual, August 1992.
The relationship between resistivity of a saturated soil paste (Method 8EI) and electrical conductivity of the
saturation extract (Method 8Ala). is influenced by variations in the saturation percentage, salinity, and conductivity
of the soil minerals. These two measurements generally correspond closely enough to place a soil in one corrosion
ClaSS.
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Guide for Estimating Risk of C~rroslon  Potential  for Concrete.

BOPClry--I Limits 1 I

Low I Moderate I High

Texture and
reacrion

Sandy and organic
soils with pH >6.5
or medium and fine
tentured soils
with pH > 6.0

Na and/or
Mg sulfate
@pm)

Las than looa

NaCf @pm) Less than 2OOS

Sandy and organic
soils with pH
5.5-6.5 or
medium and tine
textured soils with
pH 5.0 to 6.0

Sandy and organic
soils with pH <5.5
or medium and
tine tentured
soils with pH<5.0

1003  to 7000 More than 7ooO

moo  to lOOSO More than 10000

I/ Based  on data in National Handbook of Conservarion  Practices, Standard 606,
Subsurface Drain. 1980.

Soil Map Unit Description Standards for Terms

and Classes

Ploodbtg  F?cquency,  Duration, and Month
Reference: National Soil Sutvey Handbook, 1993, part
618.21

Dcftnition. Flooding is the temporary covering of
the soil surface by flowing water from any source.
Shallow water standing or flowing that is
unconcernrated  as local runoff during o* shortly after
rain or snowmelt  is encludccl  from the definition of
flooding. Standing water @onding)  or water that forms
a permanent covering is also excluded from the
deftition.

Flooding frequency class. The classes of flooding
are defiocd  as follows:

Clasr

None

Definition

No reasonable possibility of flooding;
near 0 percent chance  of flooding  in
any ye=;

Very rare

Rare

Occasional

Fm4plent

Flooding is very unlikely, but possible
under extremely unusual weather
conditions; less than 1 percent chance
of flooding in any year or less than 1
time in 100 years but more than 1
time in 500 years. CpROVISIONAL)

Flooding unlikely but possible under
unusual weather conditions; 0 to 5
percent chance of ndiig in any year
or near 0 to 5 times in 100 Years

Flooding is expecte.3  infrequently
under usual weather conditions; 5 to
50 percent chance of flooding in any
year or 5 to 50 times in 100  years

Flooding is likely to occur often:
under usual weather conditions, more
than a 50 percent chance of flooding
in any year or mote than 50 times in
100  years



Flooding duration classes. The average duration
of inundation per flood occurrence is given only for
occasional and frequent classes.

CJ&$$ Duration

Extremely brief 0.1 to 4.0 hours
Very brief 4 to 48 hours

Brief 2 to 7 days
Long I days to 30 days
Very long. More than 30 days

Linear Exteosibllity  Percent
Reference: National Soil Survey Handbook, 1993. part
6tR.29-__.-.

fPROVISIONAL1

(a) Defiultlon.  Linear extensibility percent is the
linear expression of the volume difference of natural
soil fabric at I@ bar or 1110 bar water content and oven
dryness. The volume change is reported as percent
change  for the whole soil.

&Jf !x?LE
c3 <0.03

Moderate
High
Very High

3-6 0.03 - 0.06
6-9 0.06 - 0.09
>9 >0.09

Pertneablllty
Reference: National Soil Survey Handbook, 1993, part
618.35

Deflultlcm.  Soil permeability is the quality of the
soil that enables water or air to move through  it. It is
expressed in inches per hour.
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Classes. Permeabilily  classes are as listed in the
following chart:

Permeabilitv  Class -1in

Extremely slow 0.0 0.01 fPROVlSIONAL)
Very slow 0.01 - 0.06
Slow 0.06 - 0.2
Moderately slow 0.2 - 0.6
Moderate 0.6 - 2.0
Moderately rapid2.0 - 6.0
Rapid 6.0 - 20.0
Very rapid 220

Pending  Depth, Duration, Frequency  Class, and
Month.
Reference: National Soil Survey Handbook, 1993, part
618.37

Pending  is standing water in a closed depression.
The  water is removed only by deep percolation,
transpiration, or evaporation or by a combination of
these processes. Ponding of soils is classifmd  according
to depth, frequency, duration, and the beginning and
ending months in which standing water is observed.

Pondlng  depth.
(1) Definition. Ponding depth is the depth of

surface water that is pending  on the soil.

(2) Entries. The  normal depth range of standing
water is given to the nearest half foot if the water is
more than l/2 foot deep.  for example, 0.5-1.5.  It is
given to the nearest tenth of a foot if the water is less
than 112 foot deep, for example, 0.1 to 1 .O. Entries
range from 0.0 to 6.0.
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Pending frequency class.
(1) Definition. Ponding frequency class is the

number of times pending occurs over a certain period of
time.

(2) Classes. The pending frequency classes are:

NOM

RARE

OCCASIONAL

No reasonable possibility of pending,
near 0 percent chance of ponding in
any Year

Ponding unlikely but possible under
unusual weather conditions; from
near 0 to S percent chance of ponding
in any year or near 0 to 5 times in
100 years

Ponding is expected infrequently
under usual weather conditions; S to
SO percent chance of ponding in any
year or near 5 to SO times in 100
Years

Pending  is likely to occur under
usual weather conditions: more. than
SO percent chance in any year or
more than SO times in 100 years

Pond& duration class.
(1) Definition. Ponding duration class is the

duration. or length of time, or the pending  occurrence.

(2) Classes. The pending duration classes for
panding occurrence are:

VERY BRIEF Less than 2 days
BRIEF 2 to ‘I days
LONG 7 to 30 days
VERY LONG More than 30 days

Pond@ month.
(1) Definition. Ponding month is the calendar

month(s)  in which ponding is expected.

(2)  Classes. The time of year when ponding is
likely to occur is expressed in months  for the expected
beginning to expected  end of the pending  period, for
example, DEC-APR. The time period expressed
includes two-thirds to three-fourths of the occurrences.

I Soil Map Digitizing Standards

Standards in draft to be issued as updated part
647 of NSSH. (PROVISIONAL)

Soil Data Base Population and Exchange 1

Hard copy reference of NCSS data dictionary
and FGDC Spatial Data Transfer Standards unavailable
at this time. (PROVISIONAL)

I Soil Interpretation Criteria Development

Reference: National Soil Survey Handbook
part 617.11.

(PROVISIONAL)

The following soil interpretation criteria development
procedure establishes the procedure and documenfation
required for new and revised soil interpretations:

Writing Soil Interpretation Criteria.

In developing interpretations criteria, user
involvement and documentation should be included and
the clarity, accuracy, and the ability of the criteria to be
easily created and modified should be considered.
Criteria can be developed at local, State, regional, and
National levels to represent user needs. They should
follow a consistent procedure and firmly  established
principles for documentation. The ease of development
and the stability of the interpretation should be
considered. The expen  judgemcnt of specialists should
be used. People who work with the intended use and
application know more than what can be speculated by
those people with less experience. The following steps
lead to the goals for interpretation criteria.
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Step I. Define the Activity.
Clearly and very specifically define the activity or

use to be interpreted. When defining the activity:
-- describe the activity or use;
- identify the purpose or purposes of the activity or

“se;
- define the desired perfomtance of the activity or

use:
- specify the soil depths that are affected:
- identify the type of equipment for installation;
- mention resource conditions that indicate a

different activity or use or the misuse of this
practice;

- define the needed specific geographic detail,
including the length and width and the direction of
application if important; and

- deline  the needed map and interpretation reliability
and uniformity.

Cite references that help to define the activity.
Literature citations, such as infortnation  from the State
Health Department, bulletins, or soil performance
research, support the decision made and help track the
pIOC&IC.

slep 2. Separate Aspects.
Separate different aspects of the activity for separate

interpretations. Aspects of interpretations are planning
elements that require different criteria, such as
installation.  performance, maintenance, and effect.
Proceed through the steps to develop criteria for each
aspect. Each aspect is a unique interpretation that has
separate criteria and users. Mention other aspects that
may need  interpretation but are not addressed.

step 3. Identify Site Features.
Identify significant site features significant for the

interpretation and any assumptions about them. Site
features are not soil properties, but are features such as
climate factors, landscape stability hazard. vegetation,
surface characteristics, etc. Identify and record the
Implied affect of site features on each aspect of the
Interpretation. Although site features are not soil
properties, they are commonly recorded on soil
databases and are valuable for developing
interpretations because they are geographically specific
so soils.

Step 4. List Soil Properties.
Identify and list the specific soil properties that are

significant to the interpretation. Use only basic
properties, qualities, or observed properties and do not
make interpretations from previous interpretations or
models. Generally, tertns  that refer to classes are

included in this category. Derived soil qualities should
be used only when they are derived within tbe criteria
to ensure the integrity of the data and the resultant
interpretation. Temts  used as properties or qualities
tha! have inconsistent entries or derivation pathways
result in inconsistent interpretations. Concentrating on
the basic influencing properi>’  tiiat has the most
consistent database entries provides for more consistent
interpretations. For example, consider the high water
table during a construction period and not the drainage
class. Minimize the list of properties by identifying
only the basic properties. Review the list to ensure that
the same property is not implied several times. For
example, USDA texture, clay, and AASHTO do not
need to appear on the same list.

Step 5. Select the Number of Separations.
Select the number of interpretative separations, and

define the intent of the separation or classitication.
Each separation should have a purpose, which nomslly
represents a significant management grouping and a
need for separate treatment. Commonly used terms in
separations are slight, moderate, and severe or good,
fair, and poor. User needs should dictate the number of
separations. The levels of user needs may vary. Some
users do not use groupings.

Step 6. Document Assttmptions.
Document assumptions about the significance of the

property and established values for separating criteria.

(al A record of the significance of the property helps
to define the property and allows for future
understanding and modiftcation. It provides a basis for
the criteria so that changes can be made if different
equipment is used.

fb) Indicate why the feature is important and why
the specific break was chosen, such as why 6 percent
slope was used instead of IO percent slope. If the limit
is arbitrary or speculated, state that it is but also
indicate the intent of the separation.

(cl Establish values that are significant to the
interpretation and not to the mapping. The values
should represent the significance to an activity. Do not
consider how soils were grouped in mapping since these
groupings may  have been made  for other
interpretations.

Step 7. Develop the Criteria Table.
Assign feature and impact terms. and develop the

criteria table. The following categories of column
headings are recommended for use in the criteria table:
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modified, it may not be apparent that the tables were
not also made from current criteria.
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Soil Sutwy Manual

0) Muttsell  Color Book-color notations

0) Soil Survey Investigation Report 1
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42

(5) Soil Taxonomy and updates through Keys to
Soil
Taxonomy

(6) Official Series Description tile (OSED)

(7) National Soil Survey Handbook, part 618

(8) National Soil Survey Handbook part 639 Soil
Data Dictionary

(9) Draft NSSH part 647 Chapter 5

(10) SCS National Instruction No. 170-303,
Teclxdcal  Specifications for Line Segment
Digitizing Soil Survey Maps Using the DE-3
Optional Format, April 1990

(11) NCSS data dictionary

(12) Spatial Data Transfer Standards (SDTS)
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617
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Content Standards for Digital
Geospatial Metadata

Workbook on Metadata
A workbook to help managers of digital
geospatial data document their data using the
FGDC’s  Contenr  Standards for Digital
Geospatial Metadata will be published shortly
in book form and as a hypertext document on
the NSDI home page.

Metadata Implementor’s Workshop
A Metadata Impltmentor’s Workshop was held
on March 10, 1995 in Reston, Virginia, with
video and teleconferences to Sioux Falls, South
Dakota; Alexandria, Minnesota; Hanover.
New Hampshire; Fayetteville,  Arkansas;
Denver, Colorado; and Madison, Wisconsin.
The  meeting served as a health check on the
standard. F’articipants  were asked to identify
strengths amI weaknesses of the standard and to
discuss any changes that might be necessary.
Questions that arose from these discussions
were categorized into six groups: 1) issues of
extensibility, profiles, or subsets; 2) definitions
of dxta sds with different levels of granularity,
hierarchy, and inheritance of information; 3)
lineage tracking; 4) reference implementations
(e.g., development of a prdtotype data model
for rrlrtional  or object-based approaches to
serve as a starting point for implementors) and
metadata transfer mechanisms; 5) education;
and 6) editorial changes for technical
corrections and 10 accomodate  uncertainty.

Teams were formed to address each of these
general areas. Each team will formulate a plan
addressing the scope of the problem,
identifying the resources that might be brought
to bear, and setting a timetable for solving the
problem. Discussions among team members
will be through the NSDI-L discussion list.

Teams are actively seeking members from the
geospatial data community throughout the
counrry to work on these issues. The agenda

and a Suinm3fy  01 Ihc wi~;kshp  arc avai!.thle
on the NSIY home page at
< htrp:lifgdc.er.usgs.gov>  Workshop
materials are also availnble in hardcopy from
the FGDC Secretariat.

To subscribe to NSDI-L and join the
discussion of these metadata issues send email
to: majordomo@fgdc.er.usgs.gov  with the
following message:
subscribe NSDI-L your name (i.e. Jane Smith)
To submit a message to other NSDI-L users
send email to NSDI-L@fgdc.er.usgs.gov.

National Digital Geospatial
Data Framework

The NSDI Executive Order caIkd for a plan
and scheduk  to implement a national digital
geospatial  data framework by January 2000.
The FGDC convened a Framework Working
Group comprised of local. regional, State and
Federal agency representatives to develop the
plan. Members of the working group presented
the concepts of the framework for discussion  at
several national and regional public meetings,
and provided the draft report for public written
review. The  final draft of the report,
‘Development of a National Digital Geospatial
Data Framework”, was submitted to the FGDC
Steering Committee on March 17, 1995. To
receive a copy of the report send a request to
the FGDC Secretariat.

Is your agency an Area integrator?
A key institutional role identified in the report
is that of area integrator. An integrator (1)
incorporates new data into the framework; (2)
coordinates data creation and maintenance; (3)
implements certification policies and
procedures to ensure conformance to standards;
(4) implements the technical standards that
describe the essential characteristics of the
theme data; and (5)  provides guidance to data
producers. In the initial implementation phase,
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the FGDC  will conduct framework “proof of
concept” pilot projects. If your agency
performs area integrator tasks and you are
willing to be considered for participation in an
FGDC framework pilot project, please send a
brief (one-page) overview summarizing your
involvement in one or more of the integrator
functions to the FGDC Secretariat. The
overview should include: project description,
categories or themes of data collected and/or
coordinated, geographic area of interest,
current funding and time frames. Please include
the name and agency aftiliation of a point of
contact.

NSDI Competitive
Cooperative Agreement
Program (CCAP)

The NSDI CCAP has provided funding to State
and local government agencies, institutions of
higher education, and private organizations to
encourage the development of the National
Spatial Data Infrastructure in the non-Federal
sector. Nine proposals were funded in 1994 to
collaborating organizations in Florida, Iowa,
Minnesota, Montana, North Carolina, New
Jersey, New Mexico, Texas and Wisconsin. To
learn more about the 1994 proposals, request
the NSDI CCAP October 1994 Factsheet from
the FGDC Secretariat.

The 1995 program announcement invited
proposals in one of three areas: (I)
implementation of the National Geospatial Data
Clearinghouse (e.g., provide the means to
search, query, find. access, and use geospatial
data): (2) use of FGDC-endorsed standards
(e.g.~  the Content Metadata Standard for
Digital Geospatial Data and the Spatial Data
Transfer Standard iSDTS); and (3)
development of training and software 1001s  to
make it easier to implement the clearinghouse
and  standards. The 1995 program
:mnouncement  closed on February 2 I, 199.5.
t ~rty~evcn proporals  w e r e  recewetl.  Awnrdc
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will be announced by July 1. Look for the 1996
program announcement this fall

Cooperative ,Partlcipation in ~, ‘..‘:: ’

Support of NSDI ,.

FGDC.  suppoaS cooperation among aII ,:i’ :
pattiea@th  a stake in the developmentza&
use  of gcospatial  data. To encourage s&g,,
partnerships, FGDC recognizes groups ,, c
through a Cooperating Group Agrccmsn~.‘~

The Texac Geographic Information Sy&$
Planning Council under the chaitmans@&f
Nancy  ,Vaughn  has been recognized 0&&t
such a cooperating agreement.

For more information about becomI&i:_:
cooperating group, contact the FGF: :
Secretariat..

Spotlight on FGDC
Subcommittees

Sethymetric Subcommittee
Department of Commerce
National Ocean Service
Frank Maloney, Chair

Coastal Zone 95: A Spotlight on
Solutions
Coastal Zone 95 (C%95), to be held in Tampa,
Florida, July 16-21. 1995. will provide an
opportunity for an in-depth exchan,ge of ideas
and techniques for sohttions to ocean and
coastal management iwws
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One of the CZ’J.5 programs 0 p:lrticular
interest to 1:~ I GDC community 1s an “Opt;,
Forum” on the (KSDI). especially those aspects
relating to the coastal zone. The time and
location of the forum  are:

Federal Geographic Data Committee:
Coastal GIS Open Forum
Monday, July 17, 1995
Hyatt Regency Hotel
Buccaneer Room
l:OO to 4:OO p.m.

This Forum is open to all CZ95 participants.
Representatives of many Federal, State, and
local government agencies will be participating
and sharing their experiences as they begin lo
implement the metadata standard and
clearinghouse. CZ95  attendees who have an
interest in GIS. in consolidating data
requirements and locating data in Federal
agencies, in building framework data sets, and
in learning more about the availability of
partnership grants for cooperative coastal zone
projects are urged to participate in thii
technical meeting.

In addition to the open forum, there are a
number of technical sessions, exhibits, and
poster displays that describe various aspects of
the NSDI and the use of GIS technology in the
coastal zone. For more information about the
open forum or other technical  aspects of the
meeting. contact Millington Lockwood,
Executive Secretary of the FGDC Bathymetric
Subcommittee at (301) 713-3070x147. ore-
mail mlockwood@ocean.nos.noaa.gov.

Registration costs for CZ 95 will be $235 in
advance (before June 16) and $285 after June
16. More information on registration will be
available when the CZ 95 Preliminary Program
is ready sometime in April. To request a
preliminary program or an Exhibitor’s
Prospectus, please contact Man Menashes,
CZ95 National Coordinator, by voice at
(301)713-3086  ext. 105, by fax at (301)713-

Cul!ural  and Demographic
Subcommittee
Department of Commerce
Bureau of the Census
Fred Broome, Chjir

The FGDC’s  Subcommittee on Cultural and
Demographic data has set a challenging 1995
agenda. The Subcommittee is concerned with
economic, health, population, agricultural,
historic, and other cultural data. While
possessing characteristics in common with
other types of geosparial  data, cultural and
demographic data have distinguishing
characteristics as well. These data represent
human activity and may well represent the
majority of the data transferred over the
national information highway.

Developing a content standard for cultural and
demographic metadata tops the Subcommittee’s
agenda items. While many aspects of cultunl
and demographic data sets may be thoroughly
described using the content standards for digiUl
geoapatial  metadata, the content standard  for
cultural and demographic metadata will form
the basis  for describing the topical aspect  of
highly diverse and interrelated sets of
geospadnlly  referenced cultural and
demographic data. Using the content standrsd
for cultural and demographic metadata will
allow metadata producers to (1) create met&&
to identify the cultural and demographic content
of data sets; and (2) facilitate the production of
geospatial metadata.

The Subcommittee plans to complete its initial
work on the profile for CUlNrai and
demographic metadata in April. The standard
will then proceed through the FGDC’s  14.step
standards process, including public review.
Inquiries on the Subcommittee’s work may be
directed to Fred Broome or Leslie Godwin  at
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the Geography Division, U.S. Census Bureau.
Washington, DC 20233-7400; telephone (301)
457-1056; e-mail t%roome@census.gov.

Geodetic Control Subcommittee
Department of Commerce
National Geodetic Survey
Captain Lewis Lapine, Chair

Interagency Council Coordinates
GPS Use
A Global Positioning System (GPS) Interagency
Advisory Council (GIAC)  recently has been
formed within the Federal Geodetic Control
Subcommittee (FGCS) of the Federal
Geographic Data Committee (FGDC). The
GIAC will be chaired by the Chief of NOAA’s
National Geodetic ,Survey,  who also chairs the
FGCS. The GIAC will assist the Department
of Transportation’s Position-Navigation (Pos-
Nav) Executive Committee in coordinating
Federal civilian GPS activities.

A joint task force commissioned by the
Secretaries of Transportation and Defense
studied the rapidly growing uses of GPS
technology and recommended forming the
GIAC and the Pos-Nav executive committee.
The task force’s report, “The Global
Positioning System (GPS):  Management and
Operation of a Dual Use System,” published in
December 1993 outlines priorities and
requirements for both civilian and military GPS
applications.

In his role as FGDC Chairman, Secretary of
the Interior Babbitt, requested of Secretary of
Transportation Peria,  recognition of the FGCS
as the interagency coordination committee.
This linkage will strengthen the ties among the
CPS navigation, positioning, and timing
communities. The FGCS coordinates the
planning and execution of geodetic. In!ld.  anr!
resource  survcvs. and dcvclops  surveying
>tnndards  and spccitic:ltlonc.  In the future.
KXS will coordinale  CiPS posi~iomng  and

-.-

timing applications within the Federal
Government.

For more information, contact:

Capain Lewis A. Lapine
Chief, National Geodetic  Survey, NKGI
U.S. Department of Commerce, NOM
1315 East-West Highway, Station 8657
Silver Spring, MD 20910
Telephone:@Ol)  713-3222. Fax: (301) 713-
4175

Wetlands Subcommittee
Department of Interior
U.S. Fish and Wildlife Service
Bill Wilen, Chair

Pilot Study in Wicomico County,
Maryland
The Wetland Data Coordination Working
Group of the FGDC Wetlands Subcommiaee
has completed a pilot study to evaluate the
consistency of Federal and State wetland data
collectedin  Wicomico County, Maryland. The
study is part of a strategy being implemented
by the Wetlands Subcommittee to improve the
coordination of government collection of
wetland data used for the development of status
and trends and inventory estimates. The
Wetlands Subcommittee report, “Strategic
Interagency Approach to Developing a National
Digital Wetlands Data Base” is available from
the FGDC Secretariat.

In the Wicomico County study area. wetland
data were compared from the U.S. Fish and
Wildlife Service National Wetlands Inventory.
the Natural Resources Conservation Service
Wetlands Inventory and National Resource
Inventory. the NOAA Coastal Change Analysis
Project, and the State of Maryland Water
Resource Administration l‘hc IJSGS’s
Mappi:zp  Application C‘entcr  assi\tcd  the
Workil:g Gnlup iI1 ir~~p!cmrl:r~nfi  the analyslc
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through the use of Geographic Information
System (GE) t:zhnolqy.

In addition, two field tests were conducted in
order to compare wetland delineations made on
the ground with those xorded  in the Federal
and State data sets.

The four data sets with polygon data disagree
in over 90 percent of the area that at least one
of the four data sets delineates as wetland. This
disagreement is not just among wetland classes
or systems, but rather on the fundamental
question of whether or not an area is a
wetland. Comparisons between the National
Resource Inventory, which has point data, and
the four data sets with polygon data produce
similar results. In these comparisons, there is
disagreement in over 99 percent of the points
that are classified by at least one data set as
wetland.

The resttlts highlight the difficulties associated
with delineating wetlands in forested areas
using remotely-sensed data.

As a result of this study, additional research on
effective ways to delineate wetlands in forested
areas is continuing both within Wicomico
County and elsewhere.

The report “Coordination/integration  of
Wetland Data for Status and Trends and
Inventory Estimates,” describing the Wicomico
County study is scheduled for publication in
1995. The report, will be available from the
FGDC Secretariat.

FGDC Contact Information
The FGDC Newsletter describes the activities
of the spatial data community and the
development of a national spatial data
infrastructure. Subscriptions are free of charge.
Correspondence or contributions may be
directed to the FGDC Secretariat as indicated
below:

Mai l FGDC Secretariat
590  National Ccntrr
Reston,  V A  ??OY_’

V o i c e  (703)  648.4533
Fax (703) 648-5755
Email  gdc@usgs.gov

FGDC Information and Documents
FTP via Internet
Address: isdres.er.usgs.gov  (130.11.48.?)
User name: anonymous
After connecting: cd gdc
README.DOC file has current information on
the tiles in each subdirectory.

FGDC Publications

To subscribe to the newsletter or request the
FGDC’s  publication list, please complete the
information below and return  it to the FGDC
Secretariat by facsimile or mail. Be sure to
provide the information requested below in
your message.

Name/Position

Organization

Street Address

City/State/Zip (Postal Code)/Country

Telephone/FAX

Email

q Please add me to the newsletter mailing list.

q Please send me the FGDC publication list.

q 1 am currently on this mailing list. This is a
new address.
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NCSS DATA MAh’AGEMENT  COMMITTEE ACTIVITIES --
STANDARDS DEVELOPMENT

Jim R. Former
Soil Scientist, NSSC, NRCS

Lincoln, Nebraska

presented to
NATIONAL COOPERATIVE SOIL SURVEY CONFERENCE

San Diego, California
July 13, 1995

Good afternoon. I appreciate the opportunity to report to you the progress of the NCSS
DATA MANAGEMENT COMMITTEE and related activities of other groups.

As an introduction, I would like to give you a summary of the purpose and history of
this committee.

BACKGROUND AND HISTORY
The committee was organized in 1992 with the charge of developing a common data
dictionary for soil properties and related terms reported in soil surveys as part of the
National Cooperative Soil Survey (NCSS). Representatives of the Natural Resources
Conservation Service (NRCS), US Forest Service, and Bureau of Land Management
were members. Two work sessions were held in 1992, with progress made as to the
names of terms or data elements to be used.

In July 1992, the Spatial Data Transfer Standard (SDTS)  was approved at the federal
government level for all agencies to follow. The purpose of the SDTS is to facilitate
the availability and sharing of digital data within and between federal agencies? and
hopefully state and local units of government. Federal agencies were to have It
implemented within one year.

The Federal Geographic Data Committee (FGDC)  was formed to lead the effort of
implementing the SDTS. One charge from FGDC was that common transfer standards
would be developed for each data layer. The purpose of the standards is to designate a
format, standard terminolog , and definitions by which data will be transferred no
matter who the originator orthe data is. By adopting such a standard, the user of the
data would then only have to develop one import routine in order to use the data in
his/her application. Conversely, producers of data would need to develop only one
export routine.

Various subcommittees of the FGDC were formed to lead the effort as related to
specific data layers. The Natural Resources Conservation Service was designated to
lead the Soils Subcommittee. Various other agencies that commonly use and/or
develop soils information are members. Tommy Calhoun, Program manager, Soils
Division, NRCS, currently serves as the chairman of the Soils Subcommittee.

In 1994, the Clinton Administration’s Information Highwa initiative to facilitate the
availability and sharing of electronic data accelerated the e rfort. On April 11, 1994,
Executive Order 12906 was issued. It directed federal agencies to contribute to the
development of the National Spatial Data Infrastructure (NSDI). Federal agencies were
to have plans in place by April 1995 detailing their plans for contribution to NSDI.
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The FGDC Soils Subcommittee identified the following categories for which standards
were to be developed a:; part of the overall Soil Geographic Data Standard:

-- Data Collection Rules and Procedures
-- Reference  Model
-- Definitions, Terminology, and Content
-- Georeferencing
-- Metadata
-- Data Quality
-- Data Exchange and Transfer

I will now turn my attention to summarizing content and progress made on each of
these categories.

DATA COLLECTION RULES AND PROCEDURES
This category includes the standards by which we will develop the Soil Survey
Geographic (SSURGO) database. These standards include the digitizing standard for
SSURGO contained in Part 647, Chapter 5, of the National Soil Survey Handbook.
This part of the NSSH has been distributed to the NRCS state offices for comment and
is scheduled for general release this fall.

The SSURGO digitizing standard was submitted for acceptance by the FGDC as a part
of the Soil Geographic Data Standard, 6/95.

Tbq category also includes the standard procedures by which data is collected in the
field. These procedures are documented in various sections in the National Soil Survey
Handbook and the Soil Survey Manual, as well as other documents such as the Soil
Survey Laboratory Methods Manual. The NCSS Standards Committee is currently
reviewing these procedures for acceptance as NCSS standards.

Standards for map compilation procedures are also included.
Part 647, Chapter 4, NSSH.

These may be found in

=RENCE MODEL
This category refers to the format in which the digital map data will be transferred.
Part 647, Chapter 5, NSSH designates the.USGS  Digital Line Graph (IX!+?)  Optional
fo&$s the standard we wII follow. Tlus 1s a part of the SSURGO digltizmg

DEFMTIONS.  TERMINOLOGY AND CONTENT

The above mentioned developments at the federal level have somewhat altered the
focus and composition of the NCSS Data Management Committee. It was decided to
expand the group to include our Agricultural Experiment Station partners and other
federal agencies such as Environmental Protection Agency, Agricultural Research
Service, and Department of Defense as members. The group is now known as the
INTERAGENCY SOILS DATA BASE TEAM.

Current members of the Team are:
Jim Former, NRCS, Lincoln, NE, team leader
Rick Bigler,  NRCS, Lincoln, NE
Jim Keys, USFS,  Atlanta, GA
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Scott Davis, BLM, Denver, CO
Wayne Hudnall, LSU, Baton Rouge,  LA
Crarg  Palmer, EPA. Las Vegas,  NV
John Doran,  ARS, Lincoln, NE
Bill McMahon, DOD, lairfax, VA

One additional member representing Agricultural Experiment Stations remains to be
appointed.

Work sessions were held in April 1991 and April 1995 to continue the efforts of the
earlier members. The team is also charged with developing and maintaining a standard
to be followed when transferring soils attribute information. Top priority was given to
developing the standard for transferring data of and about map units associated with
soil maps at the traditional 1:12,000 to approximately 1:31,000  scales of our detailed
soil surveys. Standards are currently being developed for point data, including
laboratory data. Standards may later be developed to deal with maps at others scales,
such as STATSGO  and NATSGO.

The transfer standard developed for the soil survey attribute data is composed of the
data dictionary, table structure, and other attribute information of a minimum dataset  of
the standard Map Unit Record (MUR) data. The data dictionary includes agreed upon
data element names, definitions, units of measure, allowable ranges, and valid entries
where choices are allowed. As used here, the minimum dataset  means that all the
included data elements have been considered, but not necessarily populated, for each
dataset  transferred.

Not all data elements included in MUR are currently a part of the transfer standard.
Two other interagenc groups are working to standardize terminology to be used for
describing landforms landscapes, and vegetation including land cover/use. As theseIy
groups complete their work, the results will be considered for inclusion in the transfer
standard. The remainder of the MUR data will  be available to the various users who
wish to have it. The data dictionary will also be coordinated for the additional data.

The team has elected to use the data structure of NASIS for transferring this data. The
main reason for this choice is that NASIS appeared to be the furthest along in
development of all the data management systems of the agencies involved. NRCS
personnel were also designated as the caretakers of the transfer standard. A process by
which changes and additrons  will be made to the standard has been adopted. A further
explanation of how this team will function is included for your information.

This transfer standard has been submitted to FGDC for acceptance, 6/95.

GEOREFERENCING
Part 647, Chapter 5, NSSH states that Universal Transverse Mercator (UTM) will be
the standard map projection. Point data is to be located using latitude and longitude
coordinates. NAD83 is the standard datum to be used.

METADATA
Metadata is data about data. This includes such things as the source of the data, how it
was collected or generated, by whom, availability ofand access to the data, when
produced, data quality, etc. Metadata also includes a description of the data contents
including file format and a data dictionary.
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The FGDC has adopted a standard metadata template to be usrd for all data. We have
modified this standard template for use with SSURGO d:ita.  Part 647, Chapter 5,
NSSH includes a copy of the SSURGO template.

The SSURGO metadata template was submitted to FGDC for acceptance, 6/95. The
SSURGO template will likely be modified to better describe the MUR data portion of
the SSURGO database.

DATA OUAIJTY
Development of standards for assessing data quality have not been completed. There is
a team at the National Soil Survey Center working on a method to evaluate the quality
of data developed by the various soils laboratories. The team is considering an
assessment based on standard laboratory methods being used, the existence of a quality
control system within the lab, experience and expertise of technicians, sample handling
procedures, etc. A list of potential assessment criteria has been routed to various
laboratories for comment.
other kinds of data.

It is hoped their product can be modified for assessment of

QATA EXCHANGE AND TRANSFER
The standards for transferring soils data are identified as part of the digitizing standards
and MUR data standards discussed above.

These standards were submitted to FGDC for acceptance, 6/95.

-ARY
In summary, standards have been developed and submitted to the Federal Geographic
Data Committee for the following categories of soils data:

-- SSURGO data
-- Soil attribute data (MUR)
-- Georeferrencing  standards
-- Metadata
-- Data exchange and transfer

Prior to being submitted to the FGDC for acceptance, the various portions of the Soil
Geographic Data Standard received rather extensive review. They were first reviewed
by the team developing them. In some cases this was an interagency or NCSS effort.
Some team members further routed them to others within their respective agencies.
The NCSS Standards Committee then reviewed and accepted the proposals, followed
by the FGDC Soils Subcommittee. The individual portions were then combined for
submission to the FGDC.

Work is progressing with development of standards for:

-- Point data definition and transfer
-- Data quality assessment
-- NCSS standards for field data collection
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I’lwnose:
The purpose of this standard is the partial fulfillment of the mandate of OMB Circular
16 and the Federal Geographic Data Committee  (FGDC) that standards be developed to
facilitate the transfer of spatial data between governmental agencies. The Natural
Resources Conservation Service (former Soil Conservation Service) was charged with
coordinating the development of standards for the transfer of soils data.

When adopted, this standard will facilitate the transfer and use of soils related data. It
will allow users of such data to receive data in a common format, no matter who the
developer of the data is. It will allow much more data to be available to a more diverse
group of users.

ScoDe;
This standard applies to the tabular data associated with the digital soil survey maps
developed by the National Cooperative Soil Survey (NCSS) at scales of about 1:12,000
to 1:30,000.  It contains data of and about soil map units and map unit components.

Limits:
This standard is limited to data associated with soil map units (aggregated data), at
scales of about 1: 12,000 to 1:30,000. As presented at this time, the standard does not
contain information dealing with the description of landforms and landscapes, or
vegetation as related to soil map units. This information will be added at a future time
once the respective interagency groups complete work on these subjects.

It should be understood that this standard will likely be modified and added to as time
goes on. These modifications will be advertised to known users of the standard.

An additional part of the standard will be developed to deal with point or site @don)
data. Other additions may also be developed for data to ‘accompany soil maps at other
scale levels.

DeveloDment  Process:
This standard is the result of a cooperative effort.
of 1992 with progress made since that time.

Initial meetings were held in the Fall
Representatives of several federal agencies

and universities have contributed to the effort. Agencies involved include the Natural
Resources Conservation Service, Forest Service, Bureau of Land Management,
Environmental Protection Agency, and Agricultural Research Service.

Maintenance:
A team has been approved and members appointed by the Soils Subcommittee of the
Federal Geographic Data Committee to maintain and enhance this standard.

Membership is as follows:
Jim Fortner, NRCS, Lincoln, NE, (team leader)
Ricky Bigler, NRCS, Lincoln, NE
Jim Keys, 
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John Doran,  ARS, Lincoln, NE
William McMahon,  DMA-DOD, Fairfax, VA
Craig Palmer, EPA, Las Vegas, NV

One additional member representing the Agricultural Experiment Stations remains to be
named.

Membership terms are for three years, expiring on a staggered basis -- three expiring
each year beginning after the first three years.

Other agencies/entities such as the US Fish and Wildlife Service, Bureau of Indian
Affairs, Bureau of Reclamation, Bureau of Mines,  Biological Survey, and US Park
Service may be contacted for input related to data relative to their specialty. The
existing NCSS work planning processes and state contacts will be utilized to allow for
input from other concerned parties.

;h&s.t.tdm will use the following procedure to process proposals to modify or add to the

* Each team member will receive, review and organize proposals originating
within their respective agency/entity. They will then forward a
recommendation for action to the team leader.

* The existing NCSS Work Planning Conference structure, and state contacts,
will be used to allow for input from industry, non-industrial landowners, and
non-traditional users to the team.

* The team leader will route the proposal along with the originating agency’s
recommendation to team members for review and recommendation.

* The team will make the final decision. Each represented agency will have
equal voting rights -- one vote per agency/entity.

* An appeal procedure will be established to allow for direct presentation of
proposals to the team leader.

* A feedback and tracking mechanism will be established to ensure that
originators of proposals are informed of actions taken on their proposals.

* A minimum standard for documentation to accompany all proposals will be
established.

* A mechanism to get input and/or review of proposals from agencies not
represented on the team will be established.

* A scheme to ensure timely review and processing of proposals will be
established.

*The data set will be maintained  by lhe Natural Resources Conservation
Service staff.
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GLOBAL SOIL MOISTURE
AND

TEMPERATURE REGIMES

H. Eswaran, E. van den Berg, P. Reich
R. Almaraz, B. Smallwood, and P. Zdruli

World Soil Resources
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Washington DC 20013
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GLOBAL SOIL MOISTURE AND TEMPERATURE REGIMES

H. Eswaran, E. van den Berg, P. Reich,
R. Almaraz, B. Smallwood, and P. Zdruli

(World Soil Resources, Natural Resources Conservation
Service,

P.O. Box 2890, Washington D.C. 20013)

INTRODUCTION

Knowledge of soil moisture and temperature regimes (SK2 and
STR) for land use and other applications of climatic data,
is as useful information as air temperature and rainfall.
SMRs and STRs are studied by meteorologists, climatologists,
ecologists, agronomists, soil scientists, civil engineers,
farmers, and many others who use soils. Both SMR and STR
affect physical, chemical and biological processes in soils.
Growth, multiplication, and activities of soil-borne
organisms are influenced by soil climate. Seed germination
is determined by both the availability of adequate moisture
and by a limited range of soil temperature. Soil
temperatures above or below critical limits severely
inhibits seed germination even if there is adequate soil
moisture. The life-cycles of many soil-borne pests and
diseases are controlled by SMR and STR.

The soil is a kind of buffering system. When rain falls on
the soil, the moisture is absorbed by soil aggregates and
retained until released through slow release or evaporation.
Excess water is either lost through run-off or drained away.
If there are impermeable layers in the soil and there is no
facility to discharge water out of the soil, water
accumulates and a water-table develops in the soil. For
some uses, such as growing rice, a water-table maintains a
water-saturated zone in the rooting zone and this is a
useful property of the soil. But for most other uses, such
as use of the soil as septic-tank filter fields, this is a
constraint. In soils with deep or no water-tables, when
rain stops, the soil may still have water for the plants so
that if the dry-spell is short, the soil enables the plant
to survive until the next rains. This buffering capacity of
the soil is a basic reason for evaluating soil moisture and
temperature conditions.
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Soils also buffer temperature. The soil temperature at 100
cm or more is relatively constant throughout the year. In
fact the easiest way to obtain a good measurement of the
mean annual soil temperature is to measure the temperature
of well water during any time of the year. The soil
temperature at 50 cm depth, and its variations, is used as a
reference for soil classification purposes.

The temperature of the top few centimeters of the soil
fluctuates considerably during the year. It can get very
hot or very cold. In the dry tropics, surface soil
temperatures of more than 50°C have been measured and at
this temperature, many plant tissues are killed. When the
surface soil temperature is very low, uptake of mineral
nutrients is significantly reduced. In the cold regions of
the world, where the surface soil temperature remains at
about l°C or lower for long periods, the trees are dwarfed
and if the low temperatures persist, plants do not grow at
all. The day-night or diurnal fluctuations in soil
temperature is maximum at the soil surface and decreases
with depth, reaching a minimum at 50 cm or more. Many
rodents burrow to 1 m depth where it is much warmer than the
cold temperatures on the soil surface. Some desert lizards
and beetles stand vertically on their fore-feet during the
early morning so that the morning dew condenses on their
body and provides them with life-saving moisture; during
the heat of the day, they also stand on their feet so that
their body is not scorched by the hot sand but is cooled by
the flow of air on the soil surface. Although the soil
temperature in the upper few centimeters of the soil is
important in some situations, for global or regional
assessments the temperature at 50 cm depth is evaluated as a
convention in Soil Taxonomy.

Measurins soil moisture and temneratures

SM and ST are measured at different depths in the soil; the
usual depths are at 5, 10, 20, 50, and 100 cm. Moisture and
temperature sensors are available to continuously monitor
moisture and temperatures throughout the year. These are
however expensive pieces of equipment (about $1,500 each)
and there are only a few installations around the world.
Prior to the availability of these instruments, soil
moisture was measured by taking .soil samples and measuring
their moisture content gravimetrically -- by weighing them.
Soil temperature can also be measured manually by inserting
thermometers at critical depths in the soil.

In order to make global assessments of soil moisture and
temperature conditions, it is necessary to have a good
density of stations. In many countries of the world,
particularly the developing countries, this is not
available. Therefore, a model must be used to evaluate
these.
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In 1972, Franklin D. Newhall and Reese Per Daniel of the
Soil Conservation Service (SCS) developed a computer based
mathematical model to estimate soil moisture and temperature
regimes (SMR and STR) from atmospheric precipitation and
temperature data. The procedure was only published as a
SCS internal report but later Dr. A. Van Wambeke (1981,
1982, 1985), currently at Cornell University, developed a
personal computer version of Newhall's Fortran model and
incorporated some proposals for subdivisions of the SMR as
defined in Soil Taxonomy (Soil Survey Staff, 1975). Minor
changes to Van Wambeke's model was made recently at SCS and
the results presented here are based on this.

The model (explained in Appendix I) was never intended to
provide site specific information or to be a substitute for
actual field measurements. It is, however, very useful for
showing the geographical distribution of the SMR and STR
classes on small scale maps. It uses monthly data though
one could process annual data for a period of 25 or more
years and estimate the SMR class on a probability basis.

STR and SMR was computed for 27,000 climatic stations around
the world and these were critically evaluated. Station data,
aver~age for 25 or more years, were supplied by national
meteorological departments or from publications. The basic
data set is from Wenstedt (1972). This data set was
substituted with more recent data when available. Recent
data is not readily available for many of the East European
countries and the former Soviet Republics. Thus the data
set is not uniform with respect to the period of the data.
An evaluation was done at a few locations by on-site visits
and in most cases by comparisons of the computed SMR and STR
with other climatological maps and vegetation maps.
Geographical patterns were the main criteria for assessment
and if within a given area a station has aberrant rainfall
and/or temperature conditions, this station was eliminated
from the database.

Definition of STR and SMR

The definitions as provided in Soil Taxonomy (Soil Survey
Staff, 1975) has some deficiencies and an attempt is made to
modify some of the definitions. Appendix 11 and III lists
the 'Key' to identification of the proposed new STR and
SMRs.

Some of the changes we have introduced are the following:

1. We have split the current Pergelic STR into Gelic,
Pergelic, and Hypergelic. Our initial testing
indicates that the Hypergelic corresponds to areas
with continuous permafrost and the Pergelic with
areas with intermittent permafrost. We are
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proposing that areas with Hypergelic or Pargelic
STRs have Permafrost or Interfrost as SNB
designation. They will not carry any of the other
SMR designations.

2. We have introduced a lower limit to the temperature
regime of the Xeric SMR. With the new definition,
Xeric SMR cannot have a Gelic, Pergelic, or
Hypergelic STR. In addition we have introduced a
'Udic Xeric' as a udic transition of the Xeric SMR
to a Udic SMR.

3. We have modified the frigid/cryic definitions. We
cannot use the definition in Soil Taxonomy as our
database contains no information about vegetation
and '0' horizons. Apart from that, we think that
the definition of Cryic in Soil Taxonomy deviates
from the logic of the system!

4. We have introduced Megathermic and Isomegathermic
with a MAST of 29OC or higher.

5. We have deleted ISOFRIGID as we have no station which
is designated as such (in our database of 27,000
stations around the world).

6. In table I, we present the .GLOBAL PEDO-CLIMATIC
DOMAINS". We have always been troubled by the fact
that Geographers and Ecologists do not use our
system. They do not understand our terms and the
matrix shown should be attractive to them. These
can be made equivalent to Holdridge's Lifezones,
Koppen Classification or other global systems. In
table I., the SMRs and STRs are grouped to reflect
commonly used classifications such as temperate,
tropical, boreal, mediterranean etc.

Application of the model

Data from about 27,000 climatic stations around the world
was processed to evaluate the global geographic distribution
of SMR and STR. The computation of soil climatic parameters
and classification of soil moisture and temperature regimes
are based on climatic data. The climatological normals are
based on records for a 25-year period in most cases; some
stations had data for fewer years. A normal of a
climatological element is the arithmetic mean computed over
a time period spanning three consecutive decades.
Homogeneity of instrument exposure and station location is
assumed. If no exposure changes have occurred at a station,
the normal is estimated by simply averaging the 25 values
from the record.
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The World Soil Resources staff of NRCS are currently
preparing maps at a scale of 1:5 M which will depict the
SMR, STR, and the length of the growing season. Table 2 is
an example of a print-out of a selected station from the
database. Each month has for convenience 30 days and the
calendars depict an average condition. The moisture
calendar shows the days when the soil is dry, partly dry or
moist, and moist. There is adequate moisture in the soil
during the period indicated as moist. There is no moisture
in the soil during the period indicated as dry and the
period indicated as M/D is a transitional situation.

The model also estimates the duration, commencement and end
of the growing season. The growing season is considered as
the period when there is no temperature or moisture stress.
Temperature stress occurs when soil temperature is less than
5oc. Moisture stress sets in when the soil moisture control
section is at or close to a tension of 15 bar (indicated as
dry on the moisture calendar). On the temperature calendar,
plant 2rowth b:.gins when the soil temperature is greater
than 8 C and ends when it is less than 5'C. Consequently,
the actual growing season is determined both by the period
when the soil temperature meets the above criteria and by
the availability of moisture during this period.

Dry conditions can also be expressed as a moisture stress
severity index. The higher the value of the index, the
greater the stress. When the moisture stress severity index
(MSSI) is greater than 0.65, the land is a desert. The
semi-arid regions of the world have a MS.51 of 0.25 to 0.64,
and the remaining are humid.

The tropical regions are demarcated by the iso-temperature
regimes -- isomesic, isothermic, isohyperthermic, and
isomegathermic. The temperate regions are demarcated by the
mesic, thermic, hyperthermic, and megathermic STRs while the
cold boreal regions are demarcated by the frigid, cryic and
pergelic STRs. The regions with pergelic STR are also
described as the tundra and many soils in this region have
permafrost or remain frozen for long periods.

Such assessments are needed to develop global estimates of
arable land and food production capability. Climate is not
the only factor controlling food.and fiber production. The
other important factor is soils. In addition, other factors
such as socioeconomic conditions of the country and its
farmers, political will, marketing and other infra-
structures all determine a country's capability to produce
food. A comprehensive analysis of the population supporting
capability of the world would require all of this
information.
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Fig. 1. The soil moisture profile

1.2 Water Uptake and Water Removal

Table 1.
depletion.

Soil moisture diagram and slot sequence during

1
9

17

E
41
49
57

6
14

3";

2:
54
62

7

15

;::
39
41

6”;
The model simulates the downward movement of moisture

into the soil as the progression of a wetting front; it is
further referred to as accretion. The distance that the
wetting front moves downward depends on the amount of water
needed to bring all the soil above it to field capacit
When the wetting front reaches the bottom of the profi e-V
and all the soil above is at field capacity, the excess
water is lost either by percolation or by runoff.

The rate of removal of water out of
depletion depends

the soil,

extraction,
on the energy available for moistu::

expressed in terms of potential
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evapotranspiration (PE), which acts on the soil and the
plants growing in the soil. The energy required to remove
moisture from the soil depends on the amount of water (AW)
present and the force exerted by the soil to retain it.
Water is removed more readily when the soil water is at low
tensrons than when the water content in the profile is at a
minimum. Less energy is used by the model to remove water
from the upper layers of a soil thayo:;;mdthe  lower layers.
The depth at which moisture is - XI the proflle
influences the time needed to extract it from the soil;
this is also in line with the fact that roots are more
abundant near the surface than in deeper layers.

Depletion continues until the soil is at wilting point,
that is when the soil moisture tension is 1500 kPa. The
amount of water held in the soil is assumed not to be
reduced below the amount held at 1500 kPa.

1.3 The Climatic Factors

The distribution of rainfall - The monthly precipitation
(MP) is assumed to be distributed within each month
according to the following sequence:

(a) .One.half of the monthly precipitation (HP for heavy
~~~tp;;p~tat,lonl falls during one storm 1n the,mrddle of the

. thus moisture enters the sol1 lmmedlately wlthout
losse;i, except when the available water capacity is
exceeded.

(b) One half of the monthly precipitation (LP for light
reci itation)

Yost %
occurs in several light falls, and is partly

y evapotranspiration before it can enter the ~011; It
can only infiltrate into the soil when LP exceeds the
potential evapotranspiration .

The potential evapotranspiration (PE) is assumed to be
uniformly distributed durrng each month. Not all its energy
is used to extract water from the soil. A part is used to
dissipate as much li ht
reaches the soil I?

precipitation as possible before it
there is sur lus energy, it is used

for water extraction from the profi Ye.

2 The Time-Step Progreefiion of the Model

Each month, all of which have 30 days, is divided into
three parts. The first is a
precipitation (LP)., the second is the heavy rainfall';8;:

15-day period of

which occurs at midnight between the 15th and 16th of the
month, and the third corresponds to another fortnight of
light precipitation.

For each of these events water is either added to the soil
or extracted from it. At the completion of each step,, the
moisture condition of the soil 1s determined, and If it
changed, the model computes the number of days during which
each condition prevailed in the moisture control section.
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The starting soil moisture  condition of the profile is
determined by running the simulation program for a number
of consecutive iterations using each time the same input
each year until the moisture content for December 30th does
not differ by more than one hundredth of the content found
at the same date in the immediately preceding iteration.
The program then starts, tSmoudni,"gno~s~~.,Pr~~eesas~,ngsl~:
month y data wrth an rnrtral
equal to the one found on December 30th.

When all months are processed the soil moisture conditions
for each day are combined into the moisture condition
calendar which forms the data base for the determination of
the soil moisture regime according to the definitions of
Soil Taxonomy.

2.1 Processing Sequence During One Year

followin
Each half-month interyal js processed using the

I 4
inputs:

';::?%:a

monthly prect;;;atroT;le(MP)  and monthly
evapotranspiration steps are as

(a) compute light precipitation (LPI, where

LP = MP/2

(b) compute the net potential evapotranspiration (NPE):

NPE = (LP - PE)/2

if NPE > 0, accretion will take place during the period
being processed; if NPE < 0, the profile will be depleted.

All heavy precipitations in the middle of each month are
processed using the following inputs:

(a) compute heavy precipitation (HP), where

HP = MP/2

(b) enter this amount in the profile as accretion.

2.2 Changes in Water Content During Each Period

2.2.1 Accretion

To simulate the additions of moisture to the profile,
water is entered in the soil in each nonfull slot following
a specific order as shown in the soil moisture diagram of
table 1.
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The sequence starts with the left slot in the top row.
Water is added to each successive slot in a row until the
row is filled, or until the water supply is exhausted; when
a layer of slots is filled the program proceeds with the
~~~~d;;t;;~ ;~;~;~~~n%ia,"l'a"n':  starting again with the left

BY following the specified order and withholding the
accretion of moisture into one layer until the layer above
is completely filled the arithmetic model approximates a
downward advancing wetting front.

2.2.2 Depletion

Table 2 Sequence of slots during depletion

29 22 16 11 7 4 2 1
37 30 23 17 32 8
44 38 31 24 18 13
50 45 39 32 25 19
55 51 46 40 33 26
59 56 C? 47 41 34
62 60 57 53 48 42
64 63 61 58 54 49

In simulating the extraction of water from the
slots are processed in a different order.
starts with the top right-hand slot and scans
successive right-downward diagonals (table 2).

5 3
9 6

14 10
20 15
27 21
35 28
43 36

profile, the
The sequence
the slots in

During the sequence each slot is examined, and if water
is present, it is removed from it. The depletion stops when
the potential evapotranspiration, or the energy it
represents for the period being processed, is exhausted.

The rate of depletion is inversely proportional to the
tension under which the water is held. It also varies with
the depth of the layer. Both factors are taken into account
in the calculations by means of the depletion requirement
diagram which indicates the value

Table 3 Depletion Requirement Diagram

1.65 1.40 1.23 1.13 1.05 1.00 1.00 1.00
2.07 1.69 1.43 1.26 1.15 1.07 1.02 1.00
2.68 2.14 1.74 1.46 1.28 1.17 1.09 1.00
3.58 2.80 2.22 1.78 1.49 1.31 1.19 1.11
4.98 3.80 2.93 2.30 1.84 1.53 l-34 1.21
5.00 5.00 4.03 3.07 2.38 1.89
5.00 5.00 5.00 4.31 3.22 2.47

;.;; ;3;

5.00 5.00 5.00 5.00 4.62 3.39 2:57 2:Ol

by which a unit ofi energy (expressed as, eva otranspirationl
;;-rlto be muItlpIled to extract,one unit OP water from the

. This matrix of values is given rn table 3.

The processing continues until the entire
evapotranspiration potential has been used, or until all
slots have been set to zero. In the latter case any
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remaining depletion amount is not carried forward but is
discarded.

2.2.3 Definitions of Soil Moisture Conditions

Soil Taxonomy recognizes three soil moisture conditions.
They are diagnostic for compiling the moisture regime of a
pedon. and are evaluated in the moisture control section.

(a) The moisture control section is dry in all
P
arts. It

is also called completely dry. The Newhall mode accepts
this condition when the leftmost slots numbered 09, 17, and
25 in table 1 are all empty.

(b) The moistu&;,;ontyho,'  s~e~~anlism~;oi;t ~ff~~sparts,
completely this

%dition when none of the leftmost slots numbered 09, 17,
25 in table 1 is empty.

(c) The mois;;:; control section is dry in some parts or
moist in some
moist. f

It is also called partly dry or partly
The New all model considers this condition only when

the moisture control section does not fulfill the
requirements for (a) nor (b) when it is either dry or moist
in all parts.

The Newhall model uses slot f;C;:ich is located 
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where DE is the duration of the soil moisture condition
which ends the half-month, and where DX and DX2 are the
durations of the preceding conditions.

Then same equations are used when the conditions change from
dry conditions into more humid conditions. In this case
rainfall instead of evapotranspiration is used to compute
the number of days.

2.4 Changes in Soil Temperature

The beginning and ending dates of the time when the soil
temperature is above or below a given critical value, i.e.
5 or 8 degrees C, is approximated from the sequence of mean
monthly temperatures.

The onset of a period when the soil temperature rises above
critical level

between the 15th of izach month.
obtained by linear interpolation

21 days are then added to
this date to compensate for the time lag between air and
soil temperature.

The date at which the soil temperature falls below a
critical level is calculated following a similar process,
except that ten days are added to the result.

3 Determination of the Moisture and Temperature Regimes

The computer model.developed for this study processes
for eactny;ation the cltmatic
which provides input

rfeoord of ;;oth%verage year,
12 For the

calculations of periods of soil conditions extending across
calendar years,
to the input.

the model attaches an identical second year

The two-year calendars are then scanned and the number of
consecutive or
climatic

cumulative days during which given soil
conditions prevail are calculated. These are

included in the output, and listed in the tables.
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APPENDIX II

CLASSES OF SOIL TEMPERATURE REGIMES

Mean soil temperatures are estimated by the following
relationships:

MAST = 2.180 + 0.969(MAAT) r2=0.958*++

NOTE: 0.66 is used to reduce (MSAT-MWAT) to determine
(MSST-MWST).

MAAT = Mean Annual Air Temperature
MSAT = Mean Summer Air Temperature
MWAT = Mean Winter Air Temperature
MAST = Mean Annual Soil Temperature
MSST = Mean Summer Soil Temperature
MWST = Mean Winter Soil Temperature

Hypergelic - (G. hfler, continuous, and L. gelare, to
freeze; connotes permanent frost or permafrost conditions).
The mean annual soil temperature is lower than 0 degrees C
and the mean summer soil temperature is less than 5 degrees
c.

Pergelic - (L. per, throughout in time and space, and L.
gelare, to freeze; connoting intermittent permafrost
conditions). Soils with a pergelic temperature regime have
a mean annual temperature lower than 0 degrees C and the
mean summer soil temperature is 5 to 10 degrees C.

Gelic - (G. freeze; connoting very cold conditions). Soils
with gelic soil temperature regimes have a mean annual soil
temperature lower than 0 degrees C and a mean summer soil
temperature equal to or higher than 10 degrees C.

Cryic - (Gr. kryos, coldness; connoting very cold soils).
In this regime soils have a mean annual temperature 0
degrees C or higher but lower than 8 degrees C. The mean
summer soil temperature is lower than 15 degrees C.

Frigid - The frigid regime and some of the others that
follow are used chiefly in defining classes of soils in the
lower categories of Soil Taxonomy. In the frigid regime the
soil is warmer in summer than the one in the cryic regime,
but its mean annual temperature is lower than 8 degrees C,
and the difference between mean winter and mean summer soil
temperature is more than 5 degrees C at a depth of 50 cm or
at a lithic or paralithic contact, whichever is shallower.
The mean summer soil temperature is 15 degrees C or higher.

Mesic - The mean annual soil temperature is 8 degrees C or
higher but lower than 15 degrees C and the difference
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between mean summer and mean winter soil temperature is more
than 5 degrees C at a depth of 50 cm or at a lithic or
paralithic contact, whichever is shallower.

Thermic - The mean annual soil temperature is 15 degrees C
or higher but lower than 22 degrees C, and the difference
between mean summer and mean winter soil temperature is more
than 5 degrees C at a depth of 50 cm or at a lithic or
paralithic contact, whichever is shallower.

Hyperthermic  - The mean annual soil temperature is 22
degrees C or higher but lower than 29 degrees C, and the
difference between mean summer and mean winter soil
temperature is more than 5 degrees C at a depth of 50 cm or
at a lithic or paralithic contact, whichever is shallower.

Megathermic - The mean annual soil temperature is 29 degrees
C or higher, and the difference between mean summer and mean
winter soil temperature is more than 5 degrees C at a depth
of 50 cm or at a lithic or paralithic contact, whichever is
shallower.

If the name of a soil temperature regime has the prefix
"iso.," the mean summer and winter soil temperature differ by
5 degrees C or less, at a depth of 50 cm or at a lithic or
paralithic contact, whichever is shallower.

~sefrigid---The-meaR-a~~~a~-se~~-~em~e~a~~~e-~s-~ewe~-~ha~-8
degrees-C_; This class is eliminated. Any soil which was
previously designated as Isofrigid is now cryic.

Ieomesic - The mean annual soil temperature is 8 degrees C
or higher but lower than 15 degrees C.

Isothermic - The mean annual soil temperature is 15 degrees
C or more but lower than 2adegrees C.

Isohyperthermic  - The mean annual soil temperature is
greater than or equal to 22 degrees C or less than 29
degrees C.

Isomegathermic - The mean annual soil temperature is
greater than or equal to 29 degrees C and the difference
between mean summer soil temperature and mean winter soil
temperature is less than or equal to 5 degrees C.

:

:

a
:
l
l
0

:
l
0
a

:
l

:

:
l

:

:

:
l

:
0
0
l
a
l
a
e
a
l
l



0

:

:

:

:
a

:

:
l
0

:
0

:

:
0
l

:
a
a
a

:

:
0
0
l

:

:
l
0

235

APPENDIX III

KEY TO SOIL MOISTURE REGIMES

All the moisture conditions in this key are assumed to occur
at least six years out of ten. The aquic moisture regime is
not included in the key. The months of June, July, August,
designate 'summer' and the months of December, January,
February, designate 'winter' in the northern hemisphere; it
will be converse in the southern hemisphere.

1. The STR is hypergelic
if true, PERMAFROST
if false, go to...2

2. The STR is pergelic
if true, INTERFROST

if false, go to...3

3. The moisture control section is completely dry more than
60% of the time (cumulative) that the soil temperature is
over 5 degrees C, and the STR is mesic, cryic, frigid, or
gelic.

if true, go to 5
if false, go to...4

4. The moisture control section is completely dry more than
50% of the time (cumulative) that the soil temperature is
over 5 degrees C

if true, go to...5
if false, go to...6

5. When the soil temperature is over 8 degrees C, the
moisture control section is partly or completely moist for
90 consecutive days or more

if true, go to...7
if false...ARIDIC

6. The mean annual soil temperature is less than 22 degrees
c

if true, go to...7
if false, go to...10

7. The difference between winter and summer soil
temperatures at 50 cm depth is equal to or higher than 5
degrees C

if true, go to...8
if false, go to...11

8. The STR is gelic
if true go to . ...11
if false, go to ..9



236

9. Within the four months that follow the summer solstice
the moisture control section is completely dry for at least
45 consecutive days

if true, go to...10
if false, go to...11

10. Within the four months that follow the winter solstice
the moisture control section is completely moist for at
least 45 consecutive days

if true...XERIC
if false, go to...11

11. The moisture control section is completely dry or
partly dry for 90 cumulative days or more

if true, . ..USTIC
if false, go to...12

12. The precipitation exceeds evapotranspiration in all
months

if true...PERDDIC
if false go to 13

13. The moisture control section is moist for more than 90
cumulative days

if true...UDIC
if false.. .DNDEFINED

KEYS TO TENTATIVE SUBDIVISIONS OF MOISTURE REQIMES

The use of these keys should always be preceded by the
identification of the soil moisture regime in terms of the
five classes: udic, perudic, ustic, aridic, and xeric (see
above). Each section on this page is an individual key,
which is not connected immediately to the following key to
form one flowchart leading from one set of subdivisions to
another. The general key above constitutes the main
framework which links the individual subdivision keys.

In these keys, all climatic requirements are assumed to
occur in most years (at least six out of ten).

KEY TO SUBDIVISION OF ARIDIC

1. Soils with aridic moisture regimes in which the moisture
control section (MCS) is completely dry during the whole
year:

EXTREME ARIDIC
2. Other soils with aridic moisture regimes in which the
MCS is moist in some or all parts for 45 consecutive days or
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less during the period that the soil temperature at 50 cm
depth is more than 8 degrees C:

TYPIC ARIDIC
3. Others soils with ar-idic moisture regimes:

WEAX ARIDIC

KEY TO SUBDIVISION OF XERIC

1. Soils with xeric moisture regimes in which the MCS is
dry in all parts for more than 90 consecutive days during
the four months following the summer solstice:

DRY XERIC
2. Soils with xeric moisture regimes in which the MCS is
moist in all parts for more than 90 consecurive  days during
the four months following the winter solstice:

UDIC XERIC
3. Other soils with xeric moisture regimes:

TYPIC XERIC

KEY TO SUBDIVISION OF USTIC

1. Soils with an ustic moisture regime and an iso-
temperature regime in which the number of consecutive days
that the MCS is completely or partly moist when the soil
temperature at 50 cm depth is more than 8 degrees C, is as
follows:

a) less than 180 days:
ARIDIC TROPUSTIC

b) 180 or more but less than 270 days:
TYPIC TROPUSTIC

c) 270 or more days:
UDIC TROPIJSTIC

2. Other soils with an ustic moisture regime and without an
iso-temperature regime:

a) soils in which the MCS is dry in all parts for more
than 45 consecutive days during 4 months following the
summer solstice, and where the MCS is moist in all parts for
more than 45 consecutive days during 4 months following the
winter solstice:

XERIC TEMPUSTIC
b) other soils where the MCS is moist in all parts for

more than 45 consecutive days during 4 months following the
winter solstice, and where the MCS is not completely dry for
more than 45 consecutive days during 4 months following the
summer solstice:

WET TEMPUSTIC
c) other soils:

TYPIC TEMPUSTIC
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KEY TO SUBDIVISION OF UDIC

1. Soils with a udic moisture regime in which the MCS is
dry in some or all parts for less than 30 cumulative days:

TYPIC UDIC
2. Other soils with a udic moisture regime in which the MCS
is dry in some or all parts for 30 or more cumulative days:

a) with an iso-temperature  regime:
DRY TROPUDIC

b) without an iso-temperature regime:
DRY TEMPUDIC
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SOIL QUALI'IY/SOIL  HRALTH  COMMITTEE REPORT

INTRODUCTION

Soil quality  16 increasing in prominence at; a concept. It is suggested as a
tool for a neneitive  and dynamic way to document the condition of soils, how
they respo"d  to management changes, and their resilience to stresses; either by
natural forces or management practices. A soil quality standards symposium ~a.8
sponsored by Divisions S-5 and S-7 at the SSSA meetings in 1990. A second
symposium was sponsored  by Divisions S-3, S-6. and S-2 of the SSSA and A-5 of
the ASA at the 1992 meetings. A poster session vae held at the Seattle
meetings in 1994. The USDA Forest Service Regions have had Various  soil
quality standards for several years. They have served as a focus for
monitoring activities. Most of these standards are based on physical
properties and conditions. Increasingly, there is concern and interest in
chemical and biological indicators of soil quality. Recently, the NRCS has
established a soil quality institute as a focus of technology tranefer.

Following is a definition of soil quality. It is slightly modified from the
current definition proposed by the SSSA Ad Hoc Ccarnittea  on Soil Quality.
Howevar,  we believe the essence of that definition is retained. soil  quality
is defined as:

The capacity of a specific soil to function, within natural or altered
ecosystem or land use boundaries, to sustain or improve plant and animal
productivity, water, air quality, and human health and habitation.

Vital scosystem  functions that soils perform include: (1) sustaining biologiti
activity, diversity, and productivity; (2) regulating and partitiaring water
and solute flow; (3) filtering, buffering, degrading, inmobiliring,  and
detoxifying organic and inorganic materials, including industrial and mmioipal
by-products and atrrosphrric depositions; (4) storing and cycling autriwte,
energy, and other elements within the earth’s biosphere; and (5) proviaiap
support for socioeconomic atructuras  and protection for archeological  troamrrss
aeaociatad  with human habitation.

The Staaring  Camnittee  for the Conference establisehd this caamittes  011 soil
quality and assigned the following charges:

Determine if there are better indicators than productivity measures.
Suaanariee  research going on in Soil Quality and who is doing it.
Suaaaarize  current Soil Quality monitoring efforts.
Racamnend  how to form partnerships to develop and disseminate lcnowlwlgs and
technology about soil quality. Consider such things a8 funding, joint
research and development, contributing to technology transfer, and othsr
support.
Review how the Natural Resources Conservation Service or any othar  agency
can incorporate Soil Quality concepts into its land or consarvation
planning efforts.
Suggest how Soil Quality meaauras  can be linksd  to both attribute and
geographic information systems.
Sumnarize  and recommend Soil Quality Standards.
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Charge 1. Determine if there are better indicators than productivity measures.

Discussion:

Some respondents suggested that productivity may be useful, but it is only one
of the functlone  that soilo perform,. There is a c"neen6ue  thar soil quality
indicators need to be defined for the various functions. Bach functlor  may
require several variables or measures. For example, physicai,  chemical and
biological indicators may be useful.

Soil quality variables also need to be related to specific land uee~. That is,
agriculture, forestry, grazing, or wildlife habitat. Variables that pranote
yield and productivity may be deleterious to environmental quality. For
example, high infiltration rates that promote soil moisture for plant growth,
may contribute to leaching. Some suggest that the various indicators be
combined into a single index. But that might be misleading end could mask
individual variables of much significance.

Sane examples of soil quality indicators for productivity include microbial
biomass, enzyme activity, bulk density, porosity, end yields or other plant
production measures. Indicators of water partitioning include infiltration,
permeability, water-holding capacity. porosity, end hydrologic group.
Indicators of ground water protection, include sorption potential and leaching
potential together vith  a measure of sensitivity. For filtering, buffering,
detoxifying, etc., stability of pore size distribution, adsorption isotherms,
resistance to chemical changes end acidity may be useful. These ar.3 merely
some  exaalp1ee. Specific variables need to be developed for the various soil
functions end land uses within given ecosystems.

Racumnendations:

1. Develop, use end test variables for the various soil functions. I7oually,
multiple variables will be needed for each function end/or uee. variab1ee  for
agriculture will be different then for forestry or grazing. Variebles for
water partitioning will be different for detoxifying, buffering, filtering
organic or inorganic materials.

2. Use variables that are relatively easily observable, measurable end
repeatable.

Charge 2. Summarize research going on in Soil Quality end who is doing it.

Discussion:

Most respondents listed institutions where active research is occurring but did
not list names  of the scientists. Agricultural Reeearch  Service (ARS)
facilities performing soil quality research include Pullman, Washington;
Lincoln, Nebraska; and the National Soil Tilth Laboratory, Ames Iowa. This
research is the focus for the North Central Regional Research Cumnittee
(NCR-591 that includes scientists from 14 states. The ARS in New Mexico is
studying soil quality of range land systems.
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The US Forest Service is conducting studies on long-term soil productivity that
are intended to validate soil quality measures for tree growth. The variables
are related TV soil compaction and changes ir: organic matter. These studies
are located in several region throughout the 119.

The Northwest Area Foundation in Minneapolis. Minnesota, is funding resexch on
soil quality as affected by the Conservation Reserve Prygram (CRP). JOhn
Gardner, NoXh Dakota State University-Carrington, is a contact.

The United States Environmental Protection Agency (USEPA) in cooperation with
USDA-ARS, Natural Resources Conservation Service (NRCS), Forest Service (E'S),
and National Agricultural Statistics Service (NASS) and Bureau of Land
Management (BLM) are conducting research on soil quality indicators as part of
the Environmental Monitoring and Assessment Program (EMAP).

The NRCS is conducting research on soil quality field morphology indicators,
fragility indexing, aggregate stability tests, near surface properties and
descriptors, and other field procedures at the National Soil Survey Center.
They are also developing interpretations of soil quality and methods of
displaying the interpretations via GIS products for use by land managers and
conservationists.

Soil ecologists are active in researching biological aspects of soil quality.
In addition to the previous research, scientists at Oregon State University,
Colorado State University, University of Northern Colorado, Ohio State
University, Michigan State University, University of Georgia, Dhivsr#ity of
Minnesota, Washington State University, University of Wisconsin, Univarmity  of
Illinois, West Texas, and University of Nevada, Rena;  arc studying various
aspects of soil quality.

Research by Agriculture Canada has been summarized in the publication "Haelth
of our Soils." European research is discussed in the book "Scientific Bamim
for Soil Protection in the Kuropean Colrmunity." The C481 publication "Soil
Resilience and Sustainable Land Use,' edited by Greenland and Srabolca, tioa
degradation to soil quality. The PS is vorking with the Center for
International Forestry Research (CIFOR) in Bogor, Indonesia in drafting plana
for soil quality indicators. They are using plant function attributes (PFA’s)
which are adaptive morphological features of plants that are indapendont of
species. The PFA's relate in a predictable way to soil quality.

The Soil Science Society of America Special Publication 35, "Defining Soil
Quality for a Sustainable Environment,v contains reviews of the active research
in soil quality.

The National Research Council in the book "Soil and Water Quality: An agenda
for Agriculture" described areas of data voids or research needs which include
cunpaction,  degradation of soil structure, organic matter levels, available
water capacity, nutrient retention, and biological activity as related to
cropping systems. They also suggested that new criteria for quantifying soil
quality are needed and that soil management research at the farm level needs
greater attention.
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Reconmendations:

1. Research is needed to answer questions such  as:

What are the element6 of soil quality
- HOW can you monitor changes in soil quality
- How do management systems affect soil quality in the long term
- What government policies would be effective in assuring high soil
quality.

2. A framework should be developed for following soil quality research and
applying it to soil quality ideas or needs of the land manager.

3. Pill data voids in soil quality to include information on 
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Recommendations:

1. The NCSS should work closely with flclentists ln developing approaches
to monitor soil quality with particular attention to the effects of
conservation systems and land use on soil quality.

2. The NASIS  database should be adapted to store temporal properties
important to montioring soil quality.

Charge 4. Reconrmend how to form partnerships to develop and disseminate
knowledge and technology about soil quality. Consider such things as funding,
joint research, and development, contributing to technology transfer, and other
support.

Discussion:

The concept of soil quality is relatively new and it is broad. A variety of
disciplines, skills and agencie?  or organizations is netdad  to make ths concept
a useful working tool. Some respondents pointed out that there ars efforts in
other countries to develop and use concepts of soil quality. So, international
participation in partnsrehips should be sxplorsd,  in addition to those
throughout the United States.

Partneishipa naed to include rasearch  scientists, field practitiofmrm,  and land
managers. They also need to include educators, extension workers and wrtisa
in writing, canputer  applications, and other aspects of technology transfer.
Short courses, training sessions, symposia, popular articles and field
d-&rations  are a partial list of methods for exchangs of technology and
knowlo8g*. Symposia  and field dsmonstrations should be conducted for
intarnational  particpation.

Cbrs of the primary functions of the Soil Quality Institute should be t.ha
formation of partnerships for research, developmnt, and transfer of toahuology
and information. They should be a focus for crxmmm hating  about soil quality.

Ra-sndations:

1. The Soil Quality Institute should convene a partnership meeting soon after
staffing is in place. The meeting should lay the foundation for research,
extension, and application of soil quality mathods. The meeting should also
identify potential funding for research and technology development  that
includes non traditional sources  such as environmental groups, private industry
associations and others.

2. Bstablish an advisory team of scientists, educators, and end users  to advise
the Institute. Membership should include family farm, corporate farm,
industry, environmental groups, agencies, research coetnunity and univarsities.

3. Convene a series of workshops or symposia with specific objectives. These
workshops could focus on research needs, methods of technology and information
transfer, educational needs. funding sources, and methods of monitoring and
evaluating soil quality.
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Charge 5. Review how the Natural Resources Conservation Service or any other
agency can incorporate soil quality concepts into its land or conservation
planning effc.rtt,.

Discussion:

Many of the respondents indicated that training is a key factor in
incorporatiny  soil quality into the NRCS and other agency programs. Field
staff must be knowledgeable about soil quality concepts  as they relate to
ecosystem or watershed approaches to holistic planning efforts. Knowledgeable
field people will then informally educate land managers in soil quality
concepts.

One respondent suggests four steps for NRC.5 to incorporate soil quality
standards into planning efforts: (1) develop a list of public concerns and
prioritize the list; (2) coordinate with other land management agencies so that
comanon  standards are used; (3) test the standards in real world conditions; and
(4) apply the standards as normal activities. In many cases land managers are
rlrcady applying soil quality standards without realizing it, these
applications need to be reinforced and perhaps modified to match current
scientific knowledge.

The National Research Council in the book "Soil and Water Quality: An agenda
for Agriculture" ret-nd, among other things, that NRCS incorporate soil
quality indicators or standards in its Field Office Technical Quides  WGlG).
Sane respondents addressed this need and suggested the current soil cardition
section of the FOTG needs to be expanded to more fully represent soil quality.
Others suggested that NRC.5 convert the conservation effects section to soil
quality terms, develop tools and check sheets for land managers to use to
evaluate soil quality, provide GIS products to resource planners, dovelop
monitoring tools and procedures to monitor soil quality changes and the l ffmctm
of conservation practices on the quality of soil and other resources, up&to
leaching and other interpretative models for soil quality, and provide bettor
photographic imagery for field offices for assessing resource conditions.

One respondent sumwarised  the NRCS efforts to develop a soil condition index
(SCI) to use with the Conservation Cropping Sequence practice standard. The
SC1 is used to determine the suitability of a cropping rotation in producing a
sustainable cropping system.

The SC1 rating io based on (1) the amount of organic matter returned to the
soil as related to the decomposition rate--if organic matter is maintained or
added the SC1 is neutral or positive, if it is depleted the SC1 is negative;
(2) tillage  systems are rated as to number of passes and type of tillage  on
compaction and excessive mixing of the soil; and (3) erosion rate is a measure
of long term  sustainability of the soil resource. If no erosion occurs the
rating is neutral (0) but is negative if there is erosion at a site.

The SC1 value is useful for a specific site and is not recommended  for
comparison between sites. The SCI is simply a rating of the difference betveen
optimum conditions with conditions created by the current management system.
For example, optimum conditions may be erosion less than "t', additions or
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maintenance of soil organic matter, and tillage systems that do not advereely
impact aeration, compaction, or field rutting.

Recommendations:

1. Soil quality standards be incorporated into the BRCS FOTG

2. Training (interagency) be developed and conducted for field staff

3. Effects of conservation practices and systems on the quality of soil
and related resources be incorporated into the FDTG.

Charge 6. Suggest how soil quality measure6  can be linked to both attribute
and geographic information systems.

Discussion:

Soil data bases developed for soil survey data, such a.~ the NRCS BASIS and the
Forest Service SORIS, include many of the indicators of soil quality among the
attributes. Most of the current indicators are physical and chemical
attributes and may already be included. However. many of these are w-err
lacking for each horizon. Biological indicators are generally abmsnt. An mar.
knowledge of biological indicstore is obtained, such as microbial biomass,
ape&en lists, and enzyme activity, such indicators need to ba a&lad to tbo
data bases. Because these are dynamic variables, provi#ionm for soamcrul or
other temporal entries are needed.

There also are many other sources  of soil data than soil survey. sources
include research sites, monitoring mites, special studies, and others that
could add to the knowledge base. The meta data, data about data, our Montify
the mur~e  by time, purpose of collection, author(s), reviewarm, and otbor
specifications that permit evaluation of their ueefulnasn. Similarly, rosu1tm
of monitoring and evaluations of soil quality should be incorporated into tba
data base. Again, the specificatione  for the attributes should be wfficiontly
inclueivs to permit evaluation of their quality and ueefulneam.

Data fran either of the above source8 can be stored in a GIS 80 that a spatial
Framework of sample locations is established. Also, soil condition aurvmy. can
be conducted for broad aeseesments by remotely sensed methods. Such condition
surveys can also be incorporated into a GIS and made available through CD ROM.

Recommendations:

1. Evaluate existing data baaes and thons under development to determine
whether soil quality measures  (LX-O adequately included. Where dsficienciea
occur, ensure that the indicators are included.

2. Survey research organizations and scientists to identify mourca~~ of data
that could be included into broader, more widely ehared, data basee. Include
precise estimates of location so that they can be digitized and displayed
spatially.



246

Charge 7. Summarize and recommend Soil Quality standards.

Discussion:

Responses to this charge were highly variable. Some felt they were not
qualified TV euggest standards. Another thought it was a "fatal error" to
begin listing measurements for standards. Another suggested that it is better
to offer interim standards than to wait for the "ultimate Standard." This
charge also generated discussion about such things as "intrinsic soil quality,"
"soil quality for what purpose." questioning the difference between "soil
quality and soil health," and "each soil has its inherent quality," given its
climate, pareni material, elope position, and biology. It seem8 clear that
standards need to be related to the various soil functions and to specific
uses. One example supporting soil quality standards a.8 being intrinsic is
comparison of organic matter contents between a Mollisol  and Ultisol. An
organic matter content of 3 t may indicate a healthy Ultisol, but would
indicate an unhealthy Mollisol.

Most respondents felt that soil quality standards must be dependent on the
function or functions for vhich a specific kind of eoil is being used or
evaluated. Others mentioned that indicators must be easy to we, easy to
recognize or observe in the field, inexpensive, and indicative of short-term
stability but early indicators of long-term changes.

Xost respondents suggested that eoil quality standards vary in tiam  and mpaoo,
thus mubt be tied to cropping or management systems and time of ymar.

Minimum data nets have been proposed by a number of researchers for usa in
establishing soil quality etandards or measurements. The minimum data soto
usually include soil organic matter, water infiltration, nitrogen conturt,
biological activity, topsoil depth, and bulk density,  ccqiaction, or mail
wructure characteristics. Score respondente  mentioned that canpui#iar of
praeent soil conditions to native conditions of a eoil is not appropriate for
production agriculture uae8 of the soil. For example R cycling and
availability of a native prairie is not adequate for corn productioa.

Larson and Pierce diacusa a procedure for evaluating soil quality in tboir
paper in SSSA Publication 35. They suggest a process patterned after
industrial quality control procedures using minimum data nets (soil attributen)
and statistical procedures of the industrial models. In the came  publication
Karlen and St&t describe a framework for evaluating physical and chemical
indicators of soil quality. Both approaches need to be adapted for we in the
field and tested.

Following are acme examples of etandards that have been or currently are in UBO
by the US Forest Service. The Forest Service has developed standards in
various regions for a variety of activities. In the Pacific Wxthretrt, thare
ia a standard that requires at least SO percent of an activity area be left in
condition of acceptable productivity potential for tree0  or other managed
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space of 50 percent or more, is detrimental. For volcanic ash and pumice
soils, e bulk density increase of 20 percent or more is detrimental. Soils are
considered severely burned when the top layer has been significantly changed in
color  to red, and the next one-half inch is blackened. Detrrmental
displacement is removal of more than 50 percent of the Al and/or AC horizons
from an area of 100 square feet or mope and which is et least 5 feet in width.
Other regions have similar kinds of standard0  that relate to productivity or
hydrologic function.

Recommendations:

1. Experiences of monitoring projects and standards used should be
aseembled  for um in developing a set of soil quality standards for
angecy consideration and use.

2. A team of eoil quality experts should be convened to develop standards
and procedures for their application for teeting  by agency field staff.

3. Standade for particular functions or land use8 within an ecosystem
shald be the 8ame  regardless of land ownership. For exemple, a
standard for soil canpaction related to forest productivity #hould be
the same for similar kinds of soils.
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Phone (4041  542-2373

Bob Miaeo
USDA Natural Resources Conservation Service
NRCS Wetlands Team
P.O. BOX 2890
Washington, D.C. 20013
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Mitchell Reynolds
USDI  U.S. Geological Survey
908 National Center
Reston,  VA 22092
Phone (703) 648-6960 FAX (703) 648-6941

Gary L. Williams
Inventory and Monitoring Program Coordinator
USDI National Park Service
18th and C streets NW, Pm 3023
P.O. Box 31127 Stop 470
Washington, D.C. 20012-7327

Dr. Benno Warkenton
Professor, Soil Science
Department of Crop and Soil Science
Oregon State university
Corvallis, OR 97331
Phone (503)  737-3425

Dr. Herb Huddleston
Extenaiojn  Soil Scientist
Department of Crop and Soil Science
Oregon state university
Corvallis,  OR 97331
Phone (503)  737-5713

DX. R.P. Harris
Professor
Department Of Soil Science
mivereity  of Wisconsin
Madison, WI 53706-1299

Dr. Julian Dumanski
Land Resource Research Center
Agriculture Canada
K.W. Neatby Bldg.
Ottora,  Ontario
KlA 0C6
Phone (613) 995-5011

Dr. Allen Tiarks
USDA Forest Service
Alexandria Forestry Center
2500 Shreveport Hwy.
Alexandria, Lb 71360
Phone (318) 473-7204
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NATIONAL COOPERATIVE SOIL SUHVEY CONFERENCE
San Diego, California

July IO-It.  1995
COMMITTEE 1 - IMPLICATION OF USDA REORGANIZATION ON NCSS

CHARGES: 1. Consider name changes, if appropriate for the National Cooperative Soil
Survey (NCSS).

2. Review Regional structure in light of USDA reorganization.

3. Review NCSS by-laws and suggest needed changes.

4. Review the role of NCSS cooperators.

5. Review the make up of the Steering Committee

6. Review Articles 1 and 2 of the by-laws and suggest any needed
revisions.

BACKGROUND:

The Soil Conservation Service has been renamed The Natural Resources
Conservation Service (NRCS). Along with the name change is a broader perspective on
conservation planning and resource inventory than the agency had in the past. The agency
will provide technical assistance in resource conservation for soil, water, air, plants,
animals, and human resources on an ecosystem basis. In providing these setvices, closer
working relations will be developed with other land management agencies in particular,
the U.S. Forest Service. The Soil Survey  Program will remain with the agency. The
organization of the NRCS is also being changed. which could impact the representation
the agency has with the NCSS. TheNRCS has been organized around 4 regions each
with a National Technical Center (NTC). These regions were very closely aligned with
those of the Agricultural Experiment Stations. Each NTC had a soil staff or a contact soil
scientist who helped coordinate NCSS activities for that particular region. The NRCS will
now be organized around 6 regions (map attached). The function of these regional
offtces  will be budget development, program accountability and progress reporting, and
strategic planning rather than providing technical expertise and assistance for the region.
Technical specialists are being reassigned to the state offrices. The soil survey program
will be conducted through 17 MLRA offices rather than 52 state offices (map attached).
This will allow for managing soil surveys on a Major Land Resource Area (primarily
physiographic region) basis rather than on political boundaries such as states and counties.
The National Soil Survey Center will remain, but the quality assurance functions will be
assigned to the MLRri  soil survey offices.
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Similar changes are taking place in the Interior Department with the contacts for Soil
Survey in BLM, BIA, and NPS all residing out ofthe Washington , D.C. area.

With these and other changes occurring, it is appropriate to review the by-laws of the
NCSS and to make adjustments where needed that will maintain its strength and good
work.

PARTICIPATING COMMITTEE MEMBERS:

Glen Bessinger, Soil Survey Program Contact, BLM, Lakewood, Colorado

Pierre Bordenave, National Society of Consulting Soil Scientists, Sand Point, Idaho

Mary Collins, Professor of Soils, University of Florida, Gainesville, Florida

Bill Dollarhide, NRCS State Soil Scientist, Reno, Nevada

Dawn Genes, NKCS  State Conservationist, Durham, New Hampshire

T. Niles Glasgow, NRCS State Conservationist, Gainesville, Florida

Duane Johnson, hXCS State Conservationist, Lakewood, Colorado

David Jones, NRCS State Soil Scientist, Jackson, Mississippi

Karl Langlois, Soil Staff Head, NRCS, NBNTC,  Chester, Pennsylvania

Robert Rourke, Senior Soil Scientist, University of Maine, Grono,  Maine

Gregg Schellentrager, NRCS State Soil Scientist, Ames, Iowa

Thomas E. Calhoun, Soil Survey Program Manager, NKCS,  Washington, DC. - Chair

COMMITTEE RECOMMENDATIONS:

The committee operated primarily by correspondence. Three rounds of correspondence
on the committee charges were conducted. Atler  each round, the comments were
summarized and provided back to the membership with additional questions where the
Chair determined more input was needed to reach consensus. A draft  report (attached) of
the correspondence committee consensus was used at the NCSS Conference during the
Committee breakout sessions. The input received at the conference is noted in this report,

Charge 1: Consider name changes, if appropriate, for NCSS
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Committee: Do not change the name of the NCSS. We have gained the respect
of our partners by the leadership role played in the national soil
survey program. To change the name would not be in the best
interest of this organization.

The NCSS is well known and respected. It is identified with a
superior product that is basic to the needs of many resource
agencies and planners.

Conference: Propose to the NRCS that the name of the soil survey program be
changed to the Soil Resources Cooperative Program. If the agency
elects to change the program name, then develop a proposal to
change the name of the NCSS.

lbe discussion concerning this issue at the conference consisted of
concern that the name soil survey does noi convey all the different
kimis  of activities that consritute  the program other than the
physical survey itseIjI Providing a hrouder  descriptive context to
the program through a name change might make it easierfor some
of the cooperators to just& their participation in the NC.9 to their
administiators.

Charge 2: Review Regional structure in light of USDA reorganization.
Committee: The committee recommends a lead NRCS soil scientist be designated

in each of the 6 new NRCS regions as liaison to the NCSS
Conference, but that the existing NCSS structure of four regions
based on the Ag. Experiment Station Regions be maintained for the
purposes of the regional conferences.

Conference: Concurred in this recommendation

Charge 3: Review NCSS by-laws and suggest needed changes.
Committee: See attached by-law proposals.

Charge 4: Review the role 
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agencies) reorganize, perhaps we can provide better service to a
wider variety of customers by working through our cooperators
to market our products. Federal, State, and Local partnerships
and work through networking and access to databases.

Conference: Establish a National Cooperative Soil Research Agenda Standing
Committee. Draft  charges are attached.

Initiate and develop a soil educational activity that incorporates all
agencies and members to accommodate the various kinds of land.
This activity should be designed to provide a colortiul  and
structural approach to promoting the interest and desire to sustain
the productivity of the soil resource. Audiences including
youth groups, schools, land users both public and private need to
be accommodated. State of the art techniques, including involving
National Educational Groups should be used. This needs to be a
continuing activity to accommodate arising needs and to utilize the
latest visual and educational approaches.

Propose an Ad-Hoc Committee on Global Climate Change
activities. This Committee will report at the next Regional and
National Conferences so that the membership will have a better
understanding of the kinds of projects being carried out.

Charge 5: Review the make up of the Steering Committee.
Committee: The Steering Committee should be:

o The NRCS Director, Soils Division; permanent chair
o The U.S. Forest Service Soil Survey Leader
o The Bureau of Land Management Senior Soil scientist
o Four Ag. experiment station Soil Survey Leaders (one from each

Ag. Experiment Station region)
o Six NRCS Soil Scientists (one from each NRCS region)
o A member from the NRCS National Headquarters Soil Staff
o Two members from the NRCS National Soil survey Center as

designated by the NRCS Director, Soil Division
o One member from the private sector as designated by the

National Society of Consulting Soil scientists

Conference: The Steering Committee should be as it currently is with the
exception of the NRCS and Private Sector representation. The
NRCS Representation should be as follows:
o The NRCS Director, Soils Division; permanent chair



o Six representatives of the NRCS (made up of representatives of
the National Headquarters, National Soil Survey Center, and
Regional Soil Staffs as determined by the Director, NRCS Soils
Division)

A member of the private sector should be added to the Steering
Committee as designated by the National Society of Consulting
Soil Scientists.

Charge 6: Review Articles 1 and 2 of the by-laws and suggest any needed revisions.
Committee: This charge is redundant. Charges 1 and 4 deal with the same

sections of the by-laws.
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BY LAWS
NATIONAL COOPERATIVE SOIL SURVEY

CONFERENCE

Article I. Name

The name of the Conference shall be the National Cooperative Soil Survey (NCSS)
Conference.

Article II. Objectives

The objective of the Conference is to contribute to the general human welfare by
promoting the use of soil resource information and by developing recommendations for
courses of action, including national policies and procedures, related to soil surveys and
soil resource information.

Article III. Membership and Participants

A. Permanent chairman of the Conference is Director of
Soils, NRCS.

B. Permanent membership of the Conference shall consist of

1, Members of the Steering Committee.

1 2. Additionally, two State -members

I

appointed by each of the four regional conferences,
and six NRCS lead soil scientists as members representing
each of the six NRCS Regions.

3. Individuals designated by the Federal Agencies
listed in Appendix A.

C. Participants of the Conference shall consist of

I. Permanent members, and

2. Individuals invited by the Steering Committee.
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Article IV. Regional Conference

Section 1.
Regional Conferences are organized in the northeast, north-central, southern, and western
regions of the United States.

Section 2.
Regional Conferences determine their own membership requirements, ofIicers,  and
number and kind of meetings.

Section 3.
Each Regional Conference adopts its own purpose, policies, and procedures, provided
these are consistent with the bylaws and objectives of the NCSS Conference.

Section 4.
Each Regional Conference shall publish proceedings of regional meetings.

Article V. Executive Services

The National Headquarters Soils Staff of the Natural Resources Conservation Service
(ARCS) shall provide the Conference with executive services. The Soils staff, NRCS,
shall:

- Carry out administrative duties assigned by the Steering
Committee.

- Distribute draft committee reports to participants

- Issue announcements and invitations.

- Prepare and distribute the program,

- Make arrangements for lodging, food, meeting rooms, and local transportation
for official  functions.

- Provide a recorder

- Assemble and distribute the proceedings.

- Provide publicity.

- Maintain the Conference mailing list.

- Maintain a record of all Conference proceedings; proceedings of Regional Conference
meetings; and a copy of each Regional Conference’s purpose, policies, and procedures,
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Article VI. Steering Committee

Sect ion 1,
The Conference shall have a Steering Committee. The Steering Committee shall assist in
the planning and management of the Conference. The Steering Committee shall consist
Of.

- The NRCS Director, Soils; permanent chair.

- The U.S. Forest Service Soil Survey Leader.

- The Bureau of Land Management Senior Soil Scientist

- Four Agriculture Experiment Station Soil Survey Leaders,
one from each respective Regional Conference. This
normally is the State representative that was chair
or vice chair of the previous Regional Conference.

: Six NRCS Soil Survey_&&Leaders.  to include representatives of the National
Headauarters.  National Soil Survev Center. and Renional  Soil Staffs as detennned by
the Director. NRCS Soils Division

the mivate  sector..

Section 2.
The Steering Committee shall select a vice chair for a 2 year term. The chair is
responsible for all work ofthe Steering Committee. The vice chair acts for the chair in the
chair’s absence or disability or as assigned.

Section 3.
The Steering Committee shall formulate policy and procedure for the Conference
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Section 4.
The Steering Committee shall plan, organize, and manage the Conference. The Steering
Committee shall:

- Determine subjects to be discussed,

- Determine committees to be formed.

- Select committee chairs and obtain their approval and
that of their agency for participation.

- Assign charges to the committee chairs

- Recommend committee members to committee chairs

- Determine individuals from the United States or other
countries with soil science or related professional
interest to be invited to participate.

- Determine the place and date of the Conference

- Organize the program and select presiding chairs for the
sessions.

- Assemble in joint session at least once during each
Conference to conduct business of the Conference.

Section 5.
Steering Committee work will normally be done by
correspondence and telephone communication.

Section 6.
Fifty percent of the Steering Committee shall constitute a quorum for the transaction of
business. Items shall be passed by a majority of members present or corresponding. The
chair does not vote except in the case of ties.

Article VII. Meetings

Section 1.
A meeting ofthe Conference normally shahbe held every 2 years in odd numbered years
for the presentation and discussion of committee reports; exchange of ideas; and
transaction of business. It shall consist of committee sessions and general sessions.
Opportunity shall be provided for discussion of items members may wish to have brought
before the Conference.
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Section 2.
The time and place of meetings shall be determined by the Steering Committee.

Section 3.
The Steering Committee is responsible for planning, organizing, and managing the
conference.

Section 4.
The Steering Committee shall meet immediately after the conference to summarize
recommendations and propose actions to be taken.

Section 5.
Meetings of the Steering Committee, other than at the conference may be called with the
approval of the Steering Committee.

Article VIII. Committees

Section 1.
The committees of the Conference shall be determined by the Steering Committee.
Permanent or standing committees, ad hoc committees, and task force groups are
considered to be committees for the Conference. The Steering Committee shall select
committee chairs.

Section 2.
Committee members shall be selected by the committee chairs. Committee members shall
be selected after  considering Steering Committee recommendations, Regional Conference
recommendations, individual interests, technical proficiency, and continuity of the work.
They are not limited to members of the National Cooperative Soil Survey.

Section 3.
Each committee commonly conducts its work by correspondence among committee
members. Committee chairs shall provide their committee members with the charges as
assigned by the Steering Committee and procedure for committee operation.

Section 4.
Each committee chair shall send copies of a draft committee report to the Steering
Committee prior to the Conference.

Section 5.
Each committee shall report at the Conference
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Article IX. Amendments

The bylaws may be amended by ballot with a majority vote of the permanent members.
An amendment shall, unless otherwise provided therein be effective immediately upon
adoption and shall remain in effect until changed.
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APPENDIX A

FEDERAL AGENCIES HAVING MOWS  WITH NRCS
in the

NATIONAL COOPERATIVE SOIL SURVEY CONFERENCE

Agricultural Stabilization and Conservation Service, U.S.D.A.

Bureau of Indian Affairs, U.S.D.I.

Bureau ofLand Management, U.S.D.I.

Bureau ofReclamation,  U.S.D.I.

Economics and Statistics Service, U.S.D.A

U.S. Environmental Protection Agency

Federal Crop Insurance Corporation, U.S.D.A.

Forest Service, U.S.D.A.

National Bureau of Standards, U.S.D.C.

National Oceanic and Atmospheric Administration, U.S.D.C.

National Park Service, U.S.D.I.

ORice of Territorial Affairs,  U.S.D.I.

Extension Service, U.S.D.A.

Cooperative State Research Service, U.S.D.A

Tennessee Valley Authority (quasi Federal)

U.S. Fish and wildlife Service, U.S.D.I.

U.S. Food and Drug Administration, U.S.D.H.H.S

U.S. Geological survey, U.S.D.I.

U.S. Army Corps ofEngineers,  U.S.D.O.D.

Defense Mapping Agency, U.S. D.O.D.



NATIONAL SOIL SURVEY CONFERENCE
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necessary for Hydric Soil Indicators,4.Review the amount of regionalization required in Hydtic Soil Indicators.5.Recommend training required for Hydric Soil identification.6.Is some kind of certification or Job Approval Authority needed?l:l:l:l::::0::ll::ll
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Commitree  3 Hepor~: Hydric Soils Page  2

BACKGROUND TO CHARGES

There have been several relatively minor variations in the definition of Hydric Soils as it has
been stated in the publication Hy&c Soils ofhe UnifedSfates,  and most of the variations are
related to whether or not drained soils can be considered hydric’. The current definition of
hydric soils is shown below.

“A hydric soil is a soil that/ormedunder  con&ions of saturation, flooding, or ponding
long enough during the growing season to develop anaerobic conditions in the upper
part” From the Federal Register (35681) 7/13/94

Despite the variations, the definition has been vague and imprecise. There is, for example, no
explanation for what constitutes “the upper part.”

Because of the vagueness of the definition of hydric soils, additional CRITERIA were included
which were more specific and detailed, and which provided some objective basis for evaluating
whether or not a particular soil was hydric. For example, the 1991 version of H+ic Soils ofthe
United States clearly stated that,

“The following CRITERIA reflect those soils that meet this definition” [ofhydric soils]....
-(April 1991)
1. All Hintads  except  Folisb,  or
2. Soils in Aquic suborder*,  Aquic 
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Commillee  3 Reporf: Hydric Soils Page 3

4. Soilsthatarcfrcquenllyfl[adcd  forlongduration(~7consccutivcdays)orverylongduration(~30wn~utivc~~)
duringthegrowing  season.

These criteria have been modified from time to time during the last 10 years. Nevertheless, they
continued to provide, in the thinking of most soil scientists, an objective standard or basis for
stating more precisely, what was or was not a hydric soil.

During this same period, knowledgeable soil scientists have sought to use soil morphological
features (ie FIELD INDICATORS) in making hydric soil determinations, Most have tried to
select and use those morphological features or combinations of features which, in their
professional judgement, best reflected the CRITFXIA. That is, many soil scientists have viewed
those CRITERIA as the objective basis for determining whether or not a soil was hydric.

The National Technical Committee on Hydric Soils (NTCHS), has recently explained that the
published CRITEHA  were intended primarily to assist in computer queries of the NRCS Soil
Survey database of the soil interpretation records (SIR) in order tc generate a list of Hydric Soil
series. But It is also clear that nearly all soil scientists and wetland delineators have also
regarded the published CRITERIA as definitive for the purposes of evaluating what was or was
not a hydric soil. (Even at the time of writing this report, one established pedological  researcher
explained to the Chairman, that he was presently under the impression that the CRITERIA were
the objective basis for determining if a soil was hydric.)

The 1987 Corps of Engineers Wetlands Delineation Manual adopted the de~nition  of Hydric
Soils as proposed by USDA, as well as the CRI7ZZIA  which attended the definition. In
addition, lists of “indicators” for sandy and non-sandy soils were published in the COE manual
which were accompanied by the interpretational overstatement that “wry one of~hcfoubwng
indica!es  that hydiic  soils arepresent* These lists ofINDICATORS  included such features as
organic soils or histic epipedons,  which might have been reasonably reliable indicators. The list
also included items or features such as aquic  moisture regime, soils with bright mottles &or
low matrix chroma, iron manganese concretions, or organicpans,  which by themselves, were
probably not reliable indicators and were open to significant abuse by delineators lacking
training in soil science.

When the 1989 interagency FederalManualfor IdentifyingandDelineating  Jurisdictional
Wetlands was published, it also included lists of FIELD INDICATORS. This document more
wisely and prudently stated that “any one of the following may indicate that hydric soils are
present.” Thus, the indicators were to be joined with professional judgement in making
decisions about hydric soils. The list of indicators, however, still included many which would
not be considered to be reliable or definitive.
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Committee 3 t~eporl: ttydric  Soil.7

uation

Page 4

During the last year, the NTCHS recognized that there has been disagreement and confusion
concerning the purpose of the published CRITERIA. Some on the committee believed that the
CRITERIA not only shouldn’t be used as the objective or definitive statement ofwhat  is or isn’t a
Hydric Soil, but that they were never intended to be used that way in the past. Rather, in their
place, the proposed~lfXII INDICATORS of Hydric Soils in the United States are the
appropriate basis for determining whether or not a soil is Hydric (minutes of the August 1994
meeting of the NTCHS in Boulder, CO). This opinion was codified when it was published in the
Federal Register (Jan. 26, 1995) stating:

“The CRITERIA are selected soil properties that are documented in Soil kconomy  and
were designed primarily to generate a list of hydric soils from the national database of
soil interpretations records. CRITERIA 1, 3, and 4 serve as both database CRITERIA
and as indicators for identification of hydric soils. CRITERIA 2 serves only to retrieve
soils from the database.”

During this time, soil scientists (principally from  the NRCS, but also other federal agencies)
have been working to develop lists ofFI&YI  INDICATORS for hydric soils which are more
precise and detailed (and thus hopefully more useful) than those previously published in the
Corps of Engineers Manual or in the Interagency Manual. The NTCHS has endorsed the use of
these specific soil morphological FIELD INDICATORS in lieu of the CRITERIA. At present, an
interagency team composed of NTCHS members Wade Hurt, Chris Smith, Blake Parker, and
Steve Sprecker  have been charged with developing a set of field indicators for hydric soils which
will be adopted by the four agencies as the basis for making wetland determinations.

The Fundamental Question

The basic question is: On what basis, or using what objective or measurable standards, are
the morphological FIELD INDKXTORS being developed? The absence of such objective or
measurable standards or any true operational definition for hydric soils was acknowledged by the
NTCHS at the August 1994 meeting. A subcommittee was established by the NTCHS to
consider technical issues related to hydric soils, and is being chaired by Steve Faulkner.

The premise behind the development ofFIELD INDICATORS is that observable soil
morphological features can be used to infer conditions (hydrological or biogeochemical)  which
cannot be observed or which might not be present at the lime the observation is made. This is a
sound premise, but it implies that there are particular conditions which are recognized as being
Hydric, and which are subsequently INDICATED by the FIELD INDICATORS. The question
thus still remains, what are those conditions (objective and measurable) which the FIELD
INDICATORS supposedly indicate?
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Committee 3 Report: Hydric Soils Page 6

Cl IARGE 3. RKOMMENI>  THE I.EVEL  OF DOCUhIENTATION  NECESSARY FOR HYDRIC
SOIL INUICATOKS.

I. r\xwming  that we can develop a set of methods which can he used to develop a list of appropriate
indicators (charge #2 above), how thoroughly must we document the relationship between  the
objective  criteria anil the indicators?

2. Should there he some sort of reliability scale which can be applied to the lists of indicators
signifying wne BS good or stronger indicators than others?

CHARGE 4. REVIEW THE AMOUNT  OF REGIONALl7~TION  REQUIRED IN HYJXUC  SOIL
INDICATORS.

There has been discussion of developing a National List of FIELD INDICATORS for hydric soils. There
has also been talk of permitting regions to select from the national list to develop a list more appropriate lo
their particular setting. Earlier dratIs of the lists which were circulated for testing divided them according
to temperature regimes. Are there other factors which could affect the appqriateness  of various
indicators? Parent mattials? Physiography?
I. Should there he a national lis( of indicators?
2. To what degwz do you think the field indicators should be regionalized7

By temperature regime7 State7 MLRA? NRCS Regions7 Counties7

Synthesis of Committee Responses to Questionnaire

It was recommended that the term “technical standard” be used for those physically based soil
properties~or  parameters which demonstrate that a soil meets the hydric soil definition, and that
the term “criteria” be reserved for that group of conditions listed in the NTCHS publication
which are used to search the SIR database and to generate a list of hydric soil series.

There was general agreement that the identification and delineation of hydric soils is best done
using specified soil morphological properties (whether stated as specific field indicators (FIs) or
as a simple application certain taxonomic classes From ofSoil Tmonomy.)  In either case, the
technical standard (TS), would represent the objective basis for determining which field
indicators (or possibly taxonomic classes) best identity hydric soils.

Points of Disagreement - There were a few issues which presented points of significant
disagreement among those responding to the questionnaire. Three are listed below.

1. “Anaerobic” as part of the definition of Hydric Soils - Many of the Histosols of Alaska may
be saturated, but may not in fact be anaerobic or reducing. Concern was expressed over the
implications of the present language in the hydric soil definition on the delineation of hydric
soils in Alaska, and there was some argument for the removal of the requirement that a hydric
soil be anaerobic. This would obviously be a rather dramatic departure from the past, and
appears mainly to be a problem in Alaska (It has been pointed out that the published CRITERIA
do not require that Histosols be anaerobic. But the statements included in the CRITERIA or the
present FIELD INDICATORS is quite different from the definition itself One would only
conclude that in such cases, the CRITERIA OR FIs identify soils as wetlands which do not tit
the definition.)
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2. Use of Soil ImConomy. Strongly contrasting views were expressed concerning the degree to
which Soil Taonomy  should be utilized in the technical standard for hydric soils (and perhaps
the criteria also). Most (especially representatives of Federal agencies) were of the opinion that
Soil Rxonomy  should be completely expunged from the whole discussion of Hydric Soils,
Others thought that the recently developed concept of “aquic conditions” should be included in
total or in part, in the technical standard or the criteria. One individual even advocated that Soil
Tmonomy  be the entire basis for determining whether or not a soil is hydric.

3. Need for a technical standard. While nearly all of the respondents were in favor of developing
or identifying some sort of technical standard, there were one or two who indicated complete
contentment with the present arrangement of having field indicators without a technical standard
to provide an objective basis for determining that a soil meets the hydric soil definition.

Technical Standard - Following the opinion of the vast majority of respondants, it was
concluded that a technical standard for hydric soils should be developed In this way, various
soil morphological features can be evaluated and ultimately utilized in the determination of
hydric soils. There was general agreement among those responding that the technical standard
should include or address 1) hydrological parameters, 2) water chemistry, 3) some specitied time
period.

1. Hydrological parameters
While there were suggestions to consider such approaches as volumetric water content or degree
of wetness in order to consider nearly saturated soils at tensions above 0, most favored
identifying the free water surface (water table) at some depth within the soil, which is of course
the easiest determination to make. Several specific suggestions were made which bore some
semblance to the previously published criteria, relating the depth of the free water surface to soil
permeability or soil texture. The rationale underlying these approaches appears to be that the
capillary fringe would extend essentially to the soil surface, and thus, essentially all of the soil
pores (except for some large macropores) would be filled with water.

2. Chemical parameters
While a few advocated using no chemical parameters (using hydrology alone), most favored
some sort of chemical measurement to document that anaerobic or reducing conditions were
present. There were two approaches.

The approach most strongly advocated was to measure dissolved oxygen. Advocates of this
approach cited the definition of hydric soils itself (anaerobic in the upper part), as well as
difficulties and uncertainties associated with redox measurements using Ft electrodes. The
thresholds proposed for dissolved oxygen generally fell between O.;?mg/L  and 2mg5,  citing
published research from Indiana and North Carolina.

The second approach focused on the development of conditions sufficiently reducing to produce
ferrous iron. Advocates of this approach cited the emphasis in soil morphology in general, and
Soil Taxonomy  in particular, on redox induced segregations of Fe oxyhydroxides as
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Follow-up Questionnaire

Based upon the initial responses of the committee, a second questionnaire was developed to
firther  refine the previous discussion, but still retaining the focus on hydrological and chemical
parameters and on the issue of time of observation and duration.

Hydro/ogical  Parameters - Those responding overwhelmingly supported the approach of
obsetving  the depth of the free water surface (rather than some other measurement ofwetness),
and nearly all wanted to focus on a depth of <12” (<30cm). There also appeared to be general
consensus that a two (or more) class approach was preferred (such as 42” or loamy and clayey
soils and <6” for sandy soils; or 42” if permeability <2Oin/hr  and <6” of permeability >2Oiti.)

Most of those responding thought that the free water surface should be within the specified depth
for a period of 2 weeks or 1 month (about half and half split).

Chemical Parameters - When presented with choosing between dissolved oxygen measurements
and indications of iron reduction, the respondents to this follow up questionnaire were divided,
with slightly more preferring to require conditions  for iron reduction. One of the items raised
was the problem that often dissolved oxygen meters cannot accurately measure oxygen levels in
the range where it is most important (O-l-O.Smg/L). Problems with estimating iron reduction
from pe (or Eh) and pH measurements were also acknowledged. Therefore, most preferred usii
a-a-dipyradyl, although its limitations were also conceded, and questions were raised about
what portion of the soil should be required to show a positive test.

The respondents generally thought that the soil should meet the chemical parameters for a period
equal to or shorter than that for the hydrological conditions (mostly 2 weeks and a few favored 1
week.) A couple of individuals thought that if you could demonstrate that reducing conditions
were present during a single observation,red767xx�e Sciere.tions were2006792  12.96698
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2. The following statement provides an attempt to synthesize and consolidate the opinions of the
members of committee #3 concerning what hydrological and chemical parameters should be met by
a hydric soil. A hydric soil should have a water table within the upper 12” or the upper 6” (depth
dependent on PSD or permeability) for a period of approximately 2 weeks to 4 weeks within the
growing season (specific period being yet not specified, but probably best determined using soil
temperatures of the upper 12”) and that during that period of saturation, the upper 12” or the upper
6” ofthat  soil should be anaerobic (as evidenced by iron reduction or very low dissolved oxygen
<O.Zmg/L)  for a period of at least 1 week to 2 weeks.

3. Considerably more work is needed to formulate a comprehensive statement specifying the
TECHNICAL STAIWARD  for hedric  soils.

4. Because of the rapid pace of development and the advanced stage of progress in refuting the
FIELD INDICATORS, the FIELD INDICATORS will, in all likelihood, be implemented and
adopted without a TECHNICAL STANDARD for hydric soils having been first approved.

RECOMMENDATIONS

1. We acknowledge that Policies and mandates have required the development and implementation of
the FieldIndicators qfHydric  Soils in the United Stores within a relatively short period of time. Thus,
while we understand that the Field Indicators are soil morphological features related to iron reduction
and organic matter accumulation and thus generally indicative of wet soil conditions, we
also recognize that the Field Indicators have not been developed in correlation with a technical standard
which would more fully explain the definition of Hydric Soils. In particular, the degree of wetness
or anaerobiosis reflected by these Indicators is not fully understood, especially some of those
which are related to organic matier features. Continued documentation on their correlation with
measurable soil properites is recommended.

2. A TECHNICAL STANDARD for hydric soils should be developed to clarify the definition of
Hydric Soils and to provide a more objective and measurable way to evaluate when the definition
of hydric soils has been met. The Technical Standard should focus on 1) the height, duration, and
seasonal occurrence of the free water surface within the upper 30cm of the soil, and 2) chemical
parameters indicative of anaerobic conditions such as the level of dissolved oxygen or iron
reduction.

3. It is clear that the Field Indicators will continue to be used before a technical standard can be
developed and approved. Therefore, the National Cooperative Soil Survey Conference should
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6. The Field Indicators should provide a focal point for research activities. so that their
significance may  be fully understood and interpret&
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ERODED SOILS COMMITTEE REPORT

NATIONAL SOIL SURVEY CONFERENCE
SAN DIEGO, CA.
JULY 18-14.1995

Eroded Soils Committee-Bob Ahrens,  Mark Bradford, Cindy Cambardella,  Ed Ciolkosz. Tom Collins, Jim
Ford. Ben Hajek, Karl Hipple. Mark Kuzila, John Laflen, R.D. Lentz, Dar1 Lund, Ken Olson, Kendall
Pleifler,  Mickey Ra isom.  Neil Smeck,  Rick Sojka, Wiiliam  Volk, Ted Zobeck, T.E. Fenton, Chair

The charges given to our commitlee are listed below (I-VI):

I. Review what has been done wlth thls Issue up till now (status report)
II. Suggest dlagnostlc criteria  of accelerated eroslon
Ill. Suggest taxonomlc placement of eroded phases
IV. Suggest a quantlflcrflon  of accelerated eroslon (possible geologic  vs. accelerated)
V. Suggest llnkage wlth eroslon models
VI. Suggest what we need to do next
VII. Recommendation

I. Review what has been done wlth thls Issue up till now (status repon).

The mapping of erosion phases began wkh the establishment of the Soil Erosion Servtce  In the IQ3Lt’s.
Two systems of mapping were used until the 1950’s when the salt survey  activttles  were consolidated  under
tha Sol1  Conservation Servke.  The basis  for mapping erosbn phases and the daflnftbn  of eroabn  cfaaaer
are given in the Soil Survey Manual (Soil Survey Divisbn  Staff. 1993). The definflbns  of erosbn  cfaaaea
are based on the amount of original A horizon remaining which  raqulres a comparison wfth  a atmttar aoff
that has not been eroded. There have been past and recent research eflorts  lo document the effocta of
erosion on productfvity and I suggest that for these committea charges we accept the fact that ace&rated
erosion does have a signkicant effect on productlvii of many soits.

Wlh the tmplementalbn  of the new classification system (Soil Taxonomy and Approxhnatbns)  thal
enphasires  soil properties presently observabte or measurable, differences between the fbkf maps@
process and the classkiiatiin and conelatbn  of the units mapped grew  greater. In March of 1992, a
conference on the Classifiiatbn and Correlation of Eroded MoUlaob was held in Das Moines.  fowa.  Dais
and technical papers were presented and discussed at that conlerence. Lockrkdge (1992) reported  that
20836,526 acres of eroded Mollisols had been mapped In 32 stales of the US. Leading states are bwa.
Illinois, Kansas, Missouri, Nebraska, and Oklahoma. The acres of eroded Mollisols correlated as
taxadjuncts totals 5669,081 acres as of 1992 (Lockriige,  1992). As of 1992. 663, 604 acres of severely
eroded Mollisols had been correlated as taxadjuncts. Nebraska had 428.718 acres and Iowa 125,681
acres. These two states have approximately 84% of the acres of the 6 states that had correlated severely
eroded Mollisols. The use 01 the term taxadkmcl to de&be  the eroded u&s has been critkized  because
it implies there are not stgnflicant  diierences  between the taxadjunct  and the series to which  tl was a
taxadjunct Taxadjuncts are defined as soils that cannot be ctassilied  in a series recognized In the
classilication  system. Such soils are named for a series they strongly resemble and are designated as
taxadjuncts to that series because they ctkfer in ways too small to be of consequence in Interprettog their
use and behavior. At the Des Moines conference, it was deckfed  that erosion phases also presented
problems in other orders in addition to Mollisols. 
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2. Humans Influence soil deQrada!ton and/or  fOrmattOn.

3. There is a need lo find alternatives olher than laxadjuncts  for handling eroded Mollisols

4. The laxonomic system should reflecl  the genetic thread to Mollisols

5. Even il new series are established to defme map units of eroded Mollisols (that do not classify as
Mollisols) erosion needs to continue to be rellecled in the name 01 the map unit.

6. We will classily soils on the basis of properties of the soil.

There was a general agreement that some way should be found to maintain the  genetic thread principle
so that soils formed under similar conditions that had been changed as a result of accelerated erosion
could be linked by classification and naming as they had been in fietd  mapping. It was also agreed at this
conference that the problems discussed were not unique to Mollisols and other soils whose classUicatton
was thought to be affected by accelerated erosion should be included in future attempts to resotve  the
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(tall grass prairie) were all Mollisols. One hundred years from now (current erosion rates) they will probably
be dominantly Alfisols. To ignore the fact that the activities 01 man have turned these Mollisok into Atfisols
is ludicrous. The genetic thread concept is interesting but has little lo do with reality. All soils are
continually inlluenced  by the soil formation factors (this mciudes  the activities of man) and genetically
subject to subsequent changes in classilication. Eroded phases of non-existent classifications simple cloud
the issue. What is wrong with a Mollisol-Allisol, eroded complex? At least at the phase level this provides
a method lor documenting the degradation of the soil resource without compromising our classification
system. This is probably enough personal bias for the moment,

Respondent 6b. We do have some accelerated erosion in Arizona but it does not present a taxonomic
conflict. We follow the intent of Taxonomy and classify the soils based on current observed properties.
We have a parallel situation with soils that exhibi  all properties of a Mollisol except they don’t quite meet
the soil moisture requirements. We do not force them into a dry phase of Mollisols. They simply fall into
other orders depending on subsurface properties. No big deal.

In my opinion, Soil Taxonomy should not have to accommodate eroded Mollisols. This effort  to change
our current  system to accommodate a very poor mklwest correlation decision of the 60’s and 70’s is not
acceptable. I recommend the affected states correcf  the correlation problem and not change the system
lo hiie or justify it. Eroded Mollisols are no longer Mollisois and will not be again.

Respondent 6o. We do have accelerated erosion in Idaho. I don’t have any actual numbers of acres In
each erosbn class but the biggest share of the cmpland in tdaho will be in emsbn classes 1, 2, or 3. We
have very small acreage that would be in erosion class 4. In some cases the erosbn has been severe
enough~that tt has changed the ctasstficatbn  of the solIs.  We have really not let this bother us too rmoh
and have gone ahead and ctassifii  the soil that is there and then put the appropriate eroaton  phase on
the mapping unl using our best estimates. We have not tet this become a problem in tdaho as h most
cases I don’t think we can be absokrtely  sure that the soil was before man’s influence. Where we have
tried to make the determinatbn  that something is now an eroded Mollk.ol  such as they do h fhe Mktweat
we have usually found in areas that are not farmed there is not that much dtfferent tax- than
where I ta farmed. For exarrple,  I( may have had a thtn  noncalcareous  surface hortzon  befom funJrp kl
now the soil is calcareous to the surface. Even in the Palouse  regbn tt appears that wham we am Uw
lidgetops  that are Alfisols and tack a mollk epipedon that these soils may never have been MotRaotr  but
onty Motttc  intergrades 01 Alfisots.

Respondent W. Oregon has not mapped or identified eroded phases of soils.  However, raoarMy. we
have kienttfied  thin surface phases of exkting  sol1  sertes  h mapping. Tik has been done in the Qmrl
Basin MLRA 23. In the Lake County, Southern Part soil survey, thin and thick surface phase rmp u&a
account for about 250,000 acres. The series  Include Booth, Bullump. Carryback. Fbke, Frerntk.  Hager,
Harcany.  Han, Lasere. and Ninemile. After mapping is completed In the remainder of this MLFtA  in Oregon,
I would  antkipate  about an additional 400,000 acres of thii and thick phase map unks.

The soils having thin and lhii surface phases identify significant change in range stte spa&s and
composttbn.  The mapping unks are typtcally bdenttfied  as a complex; le. Booth complex, 2 to 15 pment
slopes. The soil part having a thkker  A horfzon  (7 to 25 inches thick) are characterized by having
Wyoming or mountain big sagebnrsh in the ptanf  community.  The soil pad having a thin A horizon  (less
than 7 inches thick) are dominated by bw sagebrush in the plant  communtty. In the past, lndtviiuals  soil
series were recognized for each of the range sties.  The soils having the thicker A horizon are almost
always Typic Mollisols or thin A horizons are either Mollisols or Artdisols.  Only wtthin the past 10 years
have we identified thin&hick  surface phases in mapping. Cur range conservationists would prefer us to
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l shoukl point out that on soils for which this phasing of soil series has occurred, a root limftlng layer
(claypan.  duripan. high % rock fragments) exists immediately bebw the A horizon. This “pan” restricts
permeability and thus in the spring during snowmelt the A horizon saturates and runoff occurs. We
continue to advocate the use 01 phases rather than series for identilying  these situation, but we realize that
many oi our pedons ol thin surface Mollisols classify as Aridisols.

Erosion on steep forested timberlands is recognized as a concern, and classilication  of pedons is affected,
In these situation the use, management, and productivity of the soils has not been identified as significantly
changed. The eroded areas are considered as similar inclusions. The soils are typically Umbrepts with
thick epipedons (15 to 25 inches thick). During harvesting and site preparation for planting, the A horizons
are disturbed. Depending on the degree of disturbance, Umbrepts can be changed to Ochrepts.  Series
have not been recognized for this change to the epipedon thiiness, eroded phases have not been
reCOQnized.  Perhaps in the future with emphasis being placed on soil quality, this loss of the A horizon will
be raO3QniZed  as being more of a concern.

In our wheat fallow cropland area of the state (Palouse  Region) erosion is a major concern. I know that
significant loss of the A horizon has occurred In areas. Again as with the forested soils, these soils have
thii mollic epipedons, but I am not sure as to whether erosion has been great enough  to change
classification. Because much 01 this area of the state was mapped In the 60’s and 70’s the documentation
of erosion and its impact on classffication  is not easily determined.

In summary, etosion does affect the dassMcatbn  of soils in Oregon. Eroded phases of soil  map units have
not been used in the past and are presently not being  used. This surface phases are being  used In
rangeland~areas  to Mentdy  where range sites have changed, probably due to past erosion. Ctasslfkatbn
changes are at the order level  and affect Molllsols and Aridisols.

Respondent 6e. In Utah, we are not aware of this being a problem at this point in time.  We do ho-r,
want our people to classity what they now are bofdng  at, rather than what they UIought  was tbm 8omo
time h VW past. However, # It was know that an area was being severely or rapidly  eroded we would want
to b 8bout ii and have Y discussed ln the map unff (s).

Respondent 61.  Washington has several thousands of acTes  of Spodosols fn the Caaoade MunUn
Range which  are formed in residuaVcotluvial  materials covers with mantles of aerfafty dewaftod  vokank
ash. These soils have a weakly developed abk ho&on.  usually bebw 0 or thin A ho&one,  over+&  I
spodk horizon.  The albii horizons are not thkk (generatfy  1 to 1.5 inches) and rest  am oo&uoua.
These soUs  have been mapped and classified as Spodosofa  (Hapbccyods. Humkryods. and m).
These soils are exlremely  productive and are used mainfy for timber productbn, but addii uaoa ua
recreatffn  and watershed.

Surface disturbance. not necessarily soil  erosbn, from togoing practkes mixes these weakfy  developed
albk horizons  with the undertying  spodic  hotizon  effectively obliterating the diagnostk afbk hortzon.  In
some oases however, erosbn due to disturbance by forest management practices does fn fact mmove  the
albk horizon. Long term forest management practices  on these soils does not significantly  change beoausr
the remaining andii  soil material is also extremely productive. However, &onomkally  these Spodosofs
now dasslfy  as Andisols or Andii fntergrades.

These soifs have been mapped and dassffied  as Humktyods,  Hapbcryods, and Hapbtthods.
Documentation supporting the classiiiiatiin has been collected in undisturbed  sites and soil rnapph~
reflects the undisturbed concept (albic over spodk sequence). The non-Spodosol concept (albii over
spodic sequence) has been well documented by ocular observation. Washington has elected to
accommodate the disturbed sites, Andisols, by including soils without albic@odic  sequences as major
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induskns fn the soil map unit. Real time soil taxonomy on these landscapes Is much dkerent  than the
soil survey maps indicate. In areas that have been clearcut. the existence of true Spodosols is, in my
opinion, highly unlikely.

Respondent 6g. Accelerated erosion does occur in Wyoming and is mostly on cropland  soils. It is,
however. of very small extent. In most cases it has been handled by classifying the soil according to the
properties as described in the fields without consideration of Qenelk  threads.

Erosion classes have rarely been used probably for a number of reasons, The acreage is usually of very
small extent. The eroded areas occur as the less extensive component 01 a complex map unit The
eroded soils occur on small knobs and small steep hillsides. The land use is not particularly intensive and
the roils are not highly productive.  It is sometimes easier to classity  the soil Into the observed taxonomk
class than to determine I the soil is dominantly the resuft  of natural or accelerated erosion or both. Even
when we know that the soil has been subject to accelerated erosion, il is dficuft  to quantiiy the amount
of surface layer loss attributed to accelerated erosion vs natural erosion. The soils 01 the area may have
so little expression of soil development, ie. Entisols. thin solum soils with thin surface layers and/or thin
cambk horizon, that erosion losses can not be easily determined.

The dominant soils that would have been affected by accelerated erosion cropland  in order of extent are
probably:

1) Artdkols  with a molsture regime borderline to the ustk regime whkh may have lost all or part 01 an
arglllk or cambk horizon in add6iin  to the surface layer; the taxonomk class kkntffied woutd  be an Entkol
or a cfass.wfth a cambk horizon  depending on the amount of soil bsl. or Y only small amount of ao6 was
lost, no change in class.

2) Ustk and arldk Entisolsdiikufl  to assess the amount 01 soil lost due to the la& of devekped  hcrtaons
bekw the surface layer;

3) Dryustk  Afffsols  and Mollisots  whkh may have 104 as or part of an ar~illic  or can&k fro&n  h add&n
to the surtece layer; the taxonornlo class lderttttled  would be: Alfkol tram a Molfisol  ft s@tfkant umyll
of mollk eplpedon was lost; Aifisol to lnceptlsol  fl arglllk horizon was lost; or ff only rmatf amoM of ti
was bst, no change in class.

Respondent 8. I agree with the fand ecosystem approach to soil genebs  and that tl b inpodn( b
ox-em  human disturbance as a soil torm4ng  factor. It’s also important to keep a hbtorM M tn rd
~enerk wfth regard to the native vegetatbn  under which the sol developed. Hcwever  in my v,
taxonomk dassfficatiin must be based only on sofl properties that exfst  on the landscape today. Trytn  b
trace historical genetic threads can be extremely compfiiated  sfnce,  In many cases. one can only spearlate
about what the native vegetatbn  may have  been for a given pedoQenk unit. In cases where sf@fkant
erosion has taken place, the more labtle  forms of organk  matter are preferentlaify  bst, leaving only torrrw
of CM that don? contribute much to the soils abflity to sustalnably supply nutrients and avaffable water.
11’s a touQh call to decide that an eroded Molllsol  can still be considered a Mollfsol  since the kfnds  and
relative proportions of variius OM forms present have been drastically altered n additbn  to other changes,
such as a thinner mollk epipedon.

Chair  Commeftts  The National Solls Handbook seems to gfve  dffferent  Q&lance  than what is practiced
in some states based on some of the above responses. Part 627,07(c)(2)  states ‘Eroskn Is fdentffied  even
ff genetic soil horizons have been removed throughout most 01 the area and the soil Is a different serfes
than tt was before erosion occurred. lt the original soil taxon is nc longer tdentiiiable  except in isolated
spols, the reference taxon is changed  and the soil properties that exist affer  erosion are considered as



283

characteristic of the taxon.  The unit is designated as a phase of eroded soil of the taxon  as currently
classified, or ii may be designaled  as a complex of eroded and uneroded taxa. Examples are Udorthents-
Alpha complex, eroded and Alpha, eroded-Bela complex.”

Perhaps I should have included the complete Midwest  report bul we did reach agreement on a number of
points. There was general acceplance  that the land ecosystem concept proposed by Jenny (1980) was the
besl  scienlific  approach to understanding soil genesis. Jenny slates that soil, vegetation, and animals
(including man) constitute the land ecosystem and this ecological troika and its environment are chosen
as the scene for the evaluation of soil genesis in lime and space. The alteration of soil and landscapes
by cultivation and acceleraled  erosion seem to fit nicely into this concept. Dr. Smith (1986) staled ‘The
best grouping should determine the deliniiion.  not the definition the grouping”. As soil scientists who are
a part of a large community of ecological and earth scientists we have a responsibility to interpret and
communicate our knowledge of that part of the ecosystem thal  iS our specialty. A guiding  principle was
stated by Dr. Smith (1983): “Taxonomy is not simply a process of applying definilions;  it requires some
thought  about  the objects that are grOUped. Does the grouping that reSui% permit the greatest  number Of
the most imporlant  statements for the purposes of the classification about the objects that are grouped?
For Soil Taxonomy, these statements concern the interpretations about responses to use and management
of the soils. Genesis plays its role indirectly.”

A main fador  in the Molliso~  definitiin is that the 1 O-inch requirement for mo!lic  epipedon thickness for soils
with a solum of 30 inches or more is not a magic number and in itSelf was sub)ective.  A relatiinshlp
between cobr  and organic matter content is 1~01  without error. Many subsqils  of Mollisols have 4L3 cobn
but have an organic matter content of greater than 1 percent. No consideratiin  Is given to krlk density
differenr%that  can resuil  in s@iliiant  changes In Surface thickness even without erosbn. Dr. Smith
indicated  that the thkzk  dark sudace  horizon of solls  was the best common denominator for grouping  the
grassland soils of the Great Pfains. He dii state that  subsurface horizons would  be preferred for deflnltlon
at the higher categories because these would be the last horizons to be removed by erosbn. However,
since that time there has been additional research and criteria that indicate diiferent  genetic pathways of
gene& tn the Mollisols of the Midwest as compared to Alfisols  that are more significant  from both a
management and genetic point of view than one inch change of surface thickness resuftlng In a da&@
al tha hfghsst  category in the system. Thus, the genetic thread prfnciple  is a facior  in 
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soil. In most moderately eroded solk,ordinary  tlllage implements reach through the remalnlng A hortzan
or well below the depth of the original plowed layer. Most  moderately eroded soik  have class 2 erosion,

Severely eroded: Severely eroded phases commonly have been eroded lo the extent that the plow layer
consists essentially of material from underlying horizons. Patches in which the plow layer is a mixture 01
the original A horizon and underlying horizons may be present within some delineations. Shallow gullies,
or a few deep ones, are common in some places. Erosion has changed the soil so much that (1) the
eroded soil is suited only to uses significantly less intensive than the uneroded soil, such as use for pasture
instead of crops; (2) the eroded soil needs intensive management immediately or over a long period to be
suitable for the same uses as the uneroded soil; (3) productivity is reduced significantly; or (4) limlations
for some major engineering interpretations are greater than on the uneroded soil. Most severely eroded
soils have class 3 erosion.

Committee 2 formed at the Des Moines Conference proposed the following addition to Soil Ta::onomy  for
eroded Mollisols:

Soils that have an Ap horkon or the upper 16 cm of soil, after mixing  that  (1) meet all of the requirements
of a mollic  epipedoa  except thickness; and (2) do not have Andic  soil  properties; and (3) have two or more
of the following:

I. In crushed and smoothed moist samples, the oobr changes abruptly at the bwer boundary of the
Ap horizon. The underlying horkon k not an E. AE, EB. or WE hartzon.  The combined
dmerence  in value and chroma is 2 or more or there is a dinerenoe  h hue between the two
tWtzons.-.

2. There Is a clay decrease from the Ap horizon to a subjacent cambk or arglllfc horizon.

3. Has a lower organic carbon  oontent  as compared to a non-eroded horkon.

4. Structure has deteriorated as compared to a non-eroded horlzon.

5. Has ten percenf  or more discernable masses of soil material that have mlor land texture slrnUar  to the
subjacent horizon.

6. Has ten percent or more coarse fragments than the subjacent horizon.

7. Cs’= acttvky in the Ap horizon is <50 percent of the Cs”’ activity of the surface horizon of a IWI-
eroded reference pedon.

RESPONSES FROM COMMITTEE MEMBERS

Respondent  1. I believe most of my comments have already been provided to your with some of them
incorporated. where appropriate, in this draft. Point  13 could be rills and gullies. On p. 5, point 3, May
need to qualify that the long-term vegetation was slmflar  tor both.

Ftospondant  3. I have no mrnment to add, other than I would use the term rock fragments not coarse
fragments.

Respondent 4. Consider adding crlleria to recognke  wind-eroded solk. These solls typically experience
a decrease in clay content In the surface as the clay and silt Is winnowed out of the soil. Small dunes or
hurnmxks may be present on moderately eroded phases. Severety  eroded phases mmrnonly  have dunes
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along fencelines or as coppice dunes on rangeland

Respondent 5. I would not include number 6. decreased solum  thickness as a criterion. Solum  thickness
is arbitrary and letl to the discretion oi the person describing the soil. Diagnostic horizons and depth to
carbonates are measurable propeffes.  Criteria 3 and 4 require comparison to other pedons. This probably
ViOlataS number 6 on paw 2. “We classify soils on the basis of properties of the soil.” In number in the
same section WC should try to avoid a criterion that uses horizon designations. WC could restate the
second sentence to say, “The underlying horizon does not have albic materials.”

Respondent 61.  These soils Andisols and Spodosols (Washington) are identified by diagnostic criteria of
accelerated erosion #4. My concern is that this resuftant  change in diagnostic criteria and therefore
taxonomic change, is picked up by cnteria  4. whether or not the taxonomic change is always/sometimes
or partially/completely due to accelerated erosion.

Respondent 61. These soils (Idaho and Washington soils with varying amounts of andic soil material) are
identffied  by diagnostic criteria o! accelerated erosion #4. However, it seems to me that because of the
unique nature of andic soil material, it may be more appropriate to add a diagnostic criteria such as
“decrease in thickness of andic soil materials necessary to qualffy  as Andisol and /or andfc  intergrade.

Respondent 61.  There are several diagnostic crfterfa  that afd in Menlifylng  these changes (in eroded
Mollisols  of Washington and Idaho). They are No’s 2, 4, and 8.

Respondent 7. In my opinion. many of the crfterla  listed on page 3 (61-14)  are not adequate. Most
regufre  that the soil scientist speculate on the l naturaP or ‘non-eroded state of the sol1  prdfte. The
assocfated decision-making process is too wbjectke,  and Introduces constderabfe  error MO a cdl
ctassfffcatbn procedure thal, lf anything, needs greater objedfvfty. Even the determfnatbn that aooebrmd
emslon  has occurred, is a subjectfve  judgement. It rnlght be best Just to descrtbe  the soU as Y b and not
try to tnterpret  what lt mfght have been. But, W one wishes lo include a genetic  link, and in some casas
where the occurrence of accelerated emsbn  la utterly irrefutable, I would  prefer ustng  criteria that laguin
no eubjectlve tnterpretatfonr to classffy  8411s.

Consfder  a non-eroded Molllsol  and its known eroded counterpart (an AMsol). Suppose a sol1 rdmt#
delermlnes  that the subsoil characteristics and envfmnmental  factors for the two solk  are tdert&M.
regardless 01 surface horizon character&t&  Then the Affisol  coukf  be asstgned a subomp  mme
indfcating  that the Alfisol  developed under cmditbna that normally resutl  ln Moltisol  form8tbn.  For
example, one mfgM cofn a new subgroup name ‘Atypk  Mollic’, “Eroded Motffc’ or sfrnply  use UN w
subgroup name already available for many Affisols:  eg. The eroded so8 could be assigned  to a new cedes,
named NewSoil and classlied as an “Atyptc  Mollic  Hapbdalf.

Respondent 8. I have a difficult time understanding how we are going to be able to clearly define criteria
01 ‘accelerated emsion. when we have nothing to compare the current status of the soil to. lf we oonslder
human disturbance as an acoeleratedlorm  of weathering, then sols that are severely eroded as a result
of human activ’ky have simple  evofved  more 



published In a series of papers In the Journal of Soil  and Water Conservation. Surface layer properties
that have a major effect on produclivity  were erosion phase, porosity. bulk density, aggregation. organic
carbon, infikration, texture and coarse fragmenfs. A related projecl which supports some of the criteria
was a southern region project S-174 enfiiled  “Erosion Mechanisms”. Olson et al. (1994) reviewed methods
currently used to evaluate the effects of soil erosion on soil properties and crop yields on cultivated soils.
The Soil Survey Handbook Part 627.07(c)(l)  states “eroded phases of a soil are based on significant
differences in land use suitability, conservation needs, input requiremenls.  or yields resufting  from
acceleraled erosion... Phase of eroded soil are based on a comparison between the suitability for use and
management needs of the eroded soil and those oi the uneroded soil. The phase of the eroded soil is
identified on the basis 01 the properties of the soil that remains. An estimate oi the amount of soil bst is
described.... The classes given in Chapter 3 01 the Soil Survey Manual are useful, but phase separations
are made on the basis of relative differences in use and management as a result of erosion and not on the
basis of class definition.”

III. Suggest taxonomlc placement ol eroded phases.

The taxonomic placement is probably the most difficult change. In the Midwest, as a result of our 1992
meeting the consensus was that the genetic thread principle should be maintained ie. the soil properties
which result from soil genetic processesor affect soil genesis are selected as diierentiating characteristics.
This approach has been followed in the Midwest since the 1930’s through the use of erosion phases in

the mapping oi Mollisols and Atfisols.  However, for Mollisols. the Soil Taxonomy definflbn  excludes tolls
that have less than 10 Inches ot 
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upon a solI. The soil may then b8 a new order H the deposit is deep enough~ Soils that become sandier
in the surface with lime may not pose a signilicant  problem for correlalion.  Please check with  conelators
in western stales regarding the severity 01 the problem.

Respondent 6c. First 01 all, I ieel  that we should be classifying the soil that we observe rather than trying
lo guess what ii was in the past. Soil Taxonomy is used to classify soils based on soil diagnostic horizons
and properties and not ‘genetic links” or genetic horizons. In the Midwest, are %ey always sure when they
map an eroded phase of a Mollisol that it truly was a Mollisol belore  farming? We must remember that
even belore farming, there were prairie lire and drought that sometimes left the soil surface exposed to
wind and water erosion. In some cases some of these so called erod-:d  Mollisols may never have been
more than a mollic intergrade 01 an Aliisol.

I do not lee1 that we should be making changes in Soil Taxonomy to accommodate eroded phases of soils.
1 really have a problem with the proposed additions to Soil Taxonomy proposed by Committee at the Des
Moines Conference. These are not diagnostic horizons or features that we can uniformity  use to classify
soils in Soil Taxonomy. Soil erosion classes or phases are interpretations and management and
interpretations 

 noescripetat
ns are nls in Soin r h e s e  a s y  n e a l  a t o u s n s  a a c a t u r d e  
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3. They provide the best grouping 01 similar kinds of soils for Interpretatiins.

4. They provide a measure of soil change over time.

5. They maintain the genelic thread principle and provide a logical explanalion of soil
landscape relalionships  and soil classiiicatron.

6. They document the need lor erosion control programs.

7. Their recognition does nof require additional soil series and mainlains  the concept of existing soil series.

6. Their use maintain continuity in communication and educalion relative to past research and
experience.

9. Their use maintains and supports past and current means of communicating soil changes and
the need ior consewafion practices related to land use.

10. Their use emphasizes the land ecosystem approach to soil genesis.

The arguments against .the recognition cl erosion are:

1. Changes In Soil Taxonomy are required.

2. Some-of the criteria may not be observable or measurable in a single pedon ie. reference pedons
from the same area, landscape and ecosystem evaluatbns  would be needed.

3. Could result in a more complicated key to use Soil Taxonomy.

RESPONSES FROM C0MMll-TEE  MEMBERS

Raapondent  1. I believe that accelerated erosbn should be recognized in Soil Taxonomy In U’te other
dlagnostlo horizons section. Severely eroded pedons can be placed in other categorbs w&h thin A
horizons and the past erosion will be understated or go without recognttbn. Severely eroded r&s sbould
be ldenbfied and will require diierent management. Any attempt to group with less eroded aotts  doW6ped
under different vegetation will mislead future users.

Respondent 7. Cther  arguments against the recognitbn of erosion:

4. lntroduoes a subjective judgement into taxonomy that should not be there.
5. The best measure of soil change over time is lo property describe and classify the soils that presently
occur on the landscape, so that they may be accurately compared to future conditions.
6. Potitics  may be a fact of Be. but I believe the soll  classifiiation  system should be based on taxonomic
princtples,  not manipulated as a tool for extracting governmental linancial  support. The argument in favor
or recogntzing erosion (p.6, #6) should be mnsidered  last, II at all.

Chelr.  An additbnal current topic 01 concern is soil qualky. A SSSAmmmittee  defines soil quality as lhe
capacity of a spectfic  kind 01 soil to lunctbn, within natural or managed ecosystem boundaries. to wstaln
plant and animal productivity, maintain or enhance water and air quality. and support human health and
habiiation.’ The committee goes on to state that by encompassing producthriy,  environmental quality. and
health as major functions 01 soil, this definition requires that values be placed on specific soil functions as
they relate to the overall sustainability 01 aiternate land-use decisions. It seems lo me that our
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understanding of soil erosbn and tts eftect on the soil and landscape are directly linked lo this definitbn
of soil quality.

Another area 01 interest is soil specifii  management or precisionlarming. A better understanding ot all soil
properties and their variabitity  as they affect crop production and contribute to the environmental late 01
fertilizer and other compounds and chemicals applied lo the soil should receive high priority in our research
effort. This is especially true for organic matter content which is crlical in relation lo physical and chemical
properties of the soil and chemical reactions within the soil. New lechniques  such as the electromagnetic
induction meter and improved methods 01 combining soil properties using pedotranster functions should
slimuiate us lo provide groupings that help make the most precise and most important interpretations.

It seems to me that the advantages 01 recognizing erosion phases greatly exceed the problems of not
recognizing them.

GENERAL COMMENTS

Respondent 4. Water erosion has been such a dominant topic wtth  the NCSS in the past. 1 seems the
problems of wind-eroded soils are just blown off. In the Western U.S.A., wind erosion is a stgniticanl
process and should be recognized.

Chair. Perhaps we coutd  sotve the problem of erosion by allow@ those states that want to map erosbn
phases win a new term related lo erosion to replace taxadjund.

Summary of Item&t discussed In San Diego

There is a major problem In providing a bgfcal  explanation ot erosbn and sedlmentation and related
management problems tl erosion phases are not used. Also. the Increased emphasis on soil quality,
predaton  farming, gbbal dimatic  change, and increased study d the carbon cycle support the need for
genetic retattnships  In the classtkcation  system.

A change to new series because 01 sudace  hortzon differences ignores other subsurface propeBbs.

Anthropk  could be added lo the family category for eroded soits  and SUM matntatn  present sedes and phaaa
names.

Use regbnal  indicators to separate solls of diierent genesis. An example would be subsoil phoapl’~nrs
characteristics lo separate eroded Mollisols from AHisols.

Organic carbon fractions may be a key lo separate diierent genetic pathways. Humic  add and fukk
diiterences  between Mollisols and Allisots  have been repotted In the tiierature.

It is too complicated lo add all new diagnostic criteria to rewgrdze  what has been handled as phase
separations.

Another alternative k lo use another term In place 01 laxadjunct  to Identify  those soils modified by
accelerated erosbn. Erodadjunct  Is a suggested Iem?.

It is important lo recognize man’s inlluence on soils and landscapes. A new inlernallonal  committee on
anthropogenic  (ICOMANTH) soils has been formed. Dr. Ray Bryan1 of Cornell University is the chair. II
was questioned il eroded soils should be a part 01 this new cormkltee.  It is my understanding that they
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may also include eroded soils under their commtttee. However, I believe the consensus was that in general
the international commtilee is dealinn with more drastically distumed  conditions than the change caused
by accelerated erosion.

VII. Recommendation

Since a consensus was not reached by this committee, the 1996 Regional Committees that have an
interest in the lopic of eroded soils should have a committee that addresses that problem for the region and
prepares a report 01 their recommendations. The 1997 National Work Planning Conference should attempt
to consolidate the regional reports into a coherent recommendation. In the North Central Region, most
agree that the genetic thread should be maintained ie. that we need to recognize erosion phases. Many
people do not seem to understand that there are existing properties in the eroded soils that help identify
the relationship discussed. Therelore, the proposed classification is no1 based entirely on supposition but
is based on existing soil properties. This approach has provided the most homogenous groupings for
interpretative purposes in the midwest  for Mollisols, Allisols. and their intergrades

Some addttlonal  Informatlon

In the North Central Region, In response to the priorities ior research established by Agriculture
Experiment Station Directors, much effort was directed to better understanding the process of erosion, the
consequence 01 soil erosion on productiiity,  methods of improving yields of eroded soils, and soil qualtty.
These are problems that we continue to study in the North Central Region.

Some of the publications resulting from these efforts are listed below:
Arvdraski.  B.J. and B. Lower-y. 1992. Emsion effects on soil water storage, plant water uptake, and corn
growth. Sol1 Sci. Sot.  Am. J. 56:191t-1919.

Cihaoek.  L.J. and J.B. Swan. 1994. Etteti of erosbn on soil chemical properties in the north central
region  oi the Untied  States. J. Sol1 and Water Cons. 49 (3)259-265.

Er-Rajt,  M. and L.J. Cihacek. 1994. Erosion effeds on selected agronomic parameters of hard md spring
wheat across a landscape. North Dakota Farm Research 50(3):26-30.

Jones, R.L. and K.R. Olson. 1990. Use of fly ash as a time marker in sedimentation studies. SOY  Scl.
Sot. Am. J. 54:855-659.

Kazemi. Masoud. L.C. Dumenil, and T.E. Fenton. 1990. Etlects 01 accelerated erosion on corn yield, ot
bessdertved and tillderived  soils in Iowa. Final report for Soil Conservation Service, Agreement No. 6%
6114-0-8.  Des Moines, IA.

Kreznor. W.R., K.R. Olson, D.L. Johnson, and R.L.  Jones. 1990. Quantitiiation of postsettlement
depositiin is an northwestern Illinois sediment basin. Soil Sd. Sot. Am. J. 54: 1393-1401.

Kreznor, W.R., K.R. Olson, Wayne Banwart.  and D.L. Johnson. 1989. Soil, landscape. and erosion
relationships In a northwest Illinois watershed. 53: 1763-1771.

Krernor. W.R.. K.R. Olson. and D.L. Johnson. 1992. Field evabation  of methods to estimate soil erosion,
Soil Science 153: 69-81.

Lal, Rattan. 1967 Etlects ot soil erosion on crop productivity. CRC Critical  Reviews in Plant Sciences
5:303-367.

a

:
:
l
a

:
a
8
0

:
a
a
a



l
e
0
0

:

:

:

:

:

:
0
a

:
l

:

:

:

:
0

:
0

:
l
0

:

:
a
l

295

Larson, W.E.. T.E. Fenlon. E.L. Skktmore.  and CM. Benbrook. 1985. Effects of soil eroslon on soil
properties as related 10 crop productivity and classilication.  In R.P. Follett and B.A. Stewart ed. Soil
Erosion and Productivity. ASA-CSSA-SSSA,  Madison, WI.

Lowery,  Birl. James Swan, Tom :‘chumacher.  and Alice Jones. 1995. Physical properties 31 selected soils
by erosion class. J. Soil and Waler Cons. 50(3)306-311.

Lowery. Bid and William Larson. lQR5 Symposium: Erosion impact on soil produclivity. Soil Sci. Sot.
Am J. 59:647-648.

Mokma, D.L., T.E. Fenton, and K.R.  Olson. 1995. Eilect of erosion on morphology and classification of
soils in North Central United States. In press. J. Soil and Water Cons.

Olson, K.R., L.D. Norton, T.E. Fenlon, and R. Lai. 1994. Quantiiicalion of soil loss from eroded soil
phases. J. Soil and Water Cons. 49(6)591-596.

Olson, K.R., R. Lal, and L.D. Norton. 1994. Evaluation 01 methods to study soil erosion-productivff
relationships. J. Soil and Water Cons. 49(6)586-590.

Olson, K.R. and S.G. Carmer. 1990. Corn yieki and plant populallon diierences  between eroded phases
of Illinois soils. J. Soil and Water Cons. 5:562-566.

Olson. K.R. and E. Nbeyimana. 1988. Effecfs  of soil erosbn on corn  yfelds  of seven Illinois soils. J. Prod.
Agffc.  I:1819.

Olson, K.R., R.G. Darmody, J.S. Steiner,  and AH. Beavers. 1988.  X-ray technique to evatuate  padon and
erosion variabltiiy  01 an Ava map unk. Sol1 uScl
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soil variables In eastern Iowa. MS. Thesis. Iowa State Unhrerstty.

Kononova. M. M. 1966. Soil Oroanic  Matter. Second Edition. Pergamon Press, Oxford,

Kreznor. W.R..  K.R. Olson, W.L. Banwan,  and D.L.  Johnson. 1989. Soil-landscape-erosion relationships
In a northwest Illinois walershed. Soil Sci. Sot. Am. J. 53:1763-1771.

1.ante.  J.C., S.C. McIntyre, J.W. Nameyand S.S. Rousseva. 1986. Measuring sediment movement at low
erosion rates using cesium-137. Soil Sci. Sot. Am. J. 50:1303-1309.

Lockridge, Earl D. 1992. Mollisols - Problems in classification ot eroded areas. & Classification and
Correlation of Eroded Mollisols, Soil Survey Quality Assura:rce  Staff.

Mausbach. Maurice J. 1969. Inorganic phosphorus fractions of some Iowa soil proliles.  MS. Thesis,
Iowa State Universtty.

Olson, K.R., L.D. Nonon,  T.E. Fenton, and R. Lal. Guantiiication of soil loss from eroded phases. J. Soil
and Water Cons. 49(6) 591596.

Olson, K.R.. R. Lal. and L.D. Norton. 1994. Evaluation of methods to study soil erosion-productivtt
relationshit.  J. Soil and Waler Cons. 49 (6) 586590.

Riardson,  J.L. and F.F. Fliedten. 1977. Dtfterences in exohangeabte aluminum and soil a&iii In boss
soils  In~towa.  Soil Scl. Sot. Am. Proc..  Vol. 41: 588593.

Riacken.  F.F. and B. R. Tembhare. 1976. Eflect  of prairie and forest vegetatbn  on phosphorus status of
Iowa soil profiles. Proc. 5th Midwest Prairie Conf. towa State Untverstty.  Ames, Iowa.

Riichte.  J.C. and J.R. f&Henry. 1985. A wnpartson of three methods for measurtq recent mtos ol
sediment aocunulatbn.  Water Resource Bulletin 499-103.

Sawyerr,  P.A. 1987.  The effect of accelerated erosion  on the ctassniitbn  of Mollisols. M.S. Thesk.
Iowa State University.

Smeck, N.E. 1973. Phosphorus: An indicator of pedogenetlc weathertng  processes. Sol1  S&,115:199-206.

Smeck, N.E. 1985. Phosphorus dynamics in sotls  and landscapes. Geoderma.  36:185-199.

Smith, G.D. 1983. Historical devetopment  of Soil Taxonomy-Background. In: L.P. Witding, NE.
Smeck, and G.F. Hall (Edilors) Pedooenesls and Soil  Taxonomv. I. Concepts and Interactions. Elsevler,
New York.

Smith, G.D. 1986. The Guy Smith Interviews: Rationale for concepts in Soil Taxonomy. SMSS Technkal
Monograph No. 11. SON Managemen  Support Se&es. U.S. Dept. of Agric.. Soil Consewatbn Service.
and Cometl UnNersity. Department of Agronomy.

Soil Science Society of America. 1987. Glossary of soil  science terms. Madison, WI.

Soil Survey Divisbn  Staff. 1993. Soil survey manual. U.S. Department of Agriculture Handbook No. 16.
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HOLLISOL PROPOSAL

SUB$iTTTED  BY ROBERT .I. !diRI%S
June 5, 1995

Background
BJA

There is a long history of grOuDing together soils that
formed under grass. The previous soil classification system
in the U.S. used a suborder entitled "Dark Colored Soils of
the Semiarid, Subhumid, and Humid Grasslands.' With this
long tradition of grouping the grassland soils, it is not
surprising that m Taxonomy has maintained this emphasis
and separated these soils at the order level as Mollisols.
The properties of these soils include a dark colored
surface, the mollic epipedon, and a base saturation of more
than So percent by WH40Ac in all subhorizons below the
mollic epipedon and within the control section.

Soils at the order level are differentiated on the basis of
properties resulting from the major processes of soil
formation.3 The ,dominant genetic process'of Mollisols is
considered to be the formation of the mollic epipedon as a
result of underground decomposition of plant residues in the
presence of appreciable calcium. Large areas of Mollisols
occur in the midwestern U.S. It is likely that many of
these soils are polygenetic and formed under more than one
set of soil forming factors. Some of the. loeas-derived~
Mollisols may have developed under periods of woodland
vegetation as well as under grasses. Each set of soil
forming factors has left an imprint on the soil. Woodland
type vegetation appears more conducive to the formation of
argillic horizons, while grassland vegetation is more.
conduaive  to the formation of mollic epipedons. If a given
set of processes has been dominant for a significantamount
of time, they will leave their marks in the form of
distinctive horizons or features. The marks are alwaytxtbthc
result of genesis in the past which may be recent or
distant. The formation of most soils, therefore, is..
inferred. Because the genesis of soils happened in the past
and must be inferred, genesis does not appear in the

.definitions  of the taxa but lies behind them. The genetic
processes and marks can be greatly influenced by man. Soils
are leveled, deeply plowed, mismanaged; mined, and removed
by man. Man has a great influence on the soil and must be
considered as a soil forming factor.

Problem
Because of man's influence, using the soil surface as a
diagnostic horizon has caused problems. This is especially
true of the mollic epipedon because it can be eroded or
otherwise altered by man#s influence. As yet no one has
proposed a characteristic other than the mollic epipedon
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z.:?owed only if the e;,.pw.o?. is cnderiair, dlrcctly !zy a
lithic or paralithic contact, a petrocalcic horizon, or a
duripan. Thickness requirement between 18 cm (7 in) and 25
cm (10 in) are determined by the presence and thickness of
underlying horizons and the texture of the epipedon.

Many sloping Mollj.sols have a zollic epipedon near the
minimum thickness. Slight to moderate erosion can reduce
the thickness of the epipedon to less than 25 cm.

Proposal:
Reduce the minimum thickness requirement for mollic
epipedons now requiring from 18 cm to 25 cm of thickness to
18 cm, regardless of solum-thickness.

Rational:
The bottom of argillic and cambic horizons are not well
defined in Soil Taxonomy and the thickness of the solum
commonly has little relation to the thickness of epipedons.
The management of many soils with epipedons 7 to 10 inches
thick would be similar regardless of solum depth.

I.esults:
1. Eroded Mollisols with epipedons 7 to 10 inches thick that
meet the requirements of a mollic epipedon except for
thickness would classify as Mollisols.
2. Base rich soils with 7 to 10 inch thick dark colored,
epipedans  would be classified the same regardless of solum
depth.
3. Some mollic intergrades from other orders with high base
status would be classified as Mollisols.



that is cczmon To a11 the soils we would likr to classify as
MOl?iSOl  ;.

E‘or years there has been discussion on the best way to name,
classify, correlate, and interpret soils believed to be
eroded Mollisols. According to the Map Unit Use File (MUUF)
21.7 million acres of soils have been correlated as eroded
phases of soil series in the Mollisol order. About 5.7
million of the 21.7 million acres of soils have been
correlated as a taxadjunct to a series in the Mollisol
order. This acreage is largely in the Midwest. The
perception by some is that this large acreage of taxadjuncts
represents a breakdown in our system.

Proposal 1
The philosophy of Soil Taxonomv is that a soil should be
classified on its own oronerties. and not on those that are
assumed to have existed in the past, nor on the properties
of the adjacent soils.

Often the soils correlated as taxadjuncts to series of the
Mollisol order are classified to another order such as
Alfisols or Inceptisols. At the same time it is commonly'
recognized that these eroded Mollisol taxadjuncts have lower
yields and different interpretations than the uneroded
Mollisol counterparts. This violates the concept of the
taxadjunct, which must have very similar interpretations and
management as the named series. One solution to this
problem would be to recognize man as a soil forming factor,
classify the soil as is, and if necessary set up new soil
series for these eroded Mollisols. These new series could
still have eroded phases if this is desired. The Official
Series Description could state that this series is an eroded
counterpart to a series that is a Mollisol. The
interpretations would then match the series and it would not
be necessary to have all the taxadjuncts that currently
exist. Some soil scientists are reluctant to accept this
course of action because 0f.a bias toward the old zonal
concept or because they believe &l&& Taxonomy is not making
the best separations. If u Taxonomy is not making the
best separations, then proposal 2 should be considered.

7.
Proposal 2
The second proposal changes the thickness requirements of
the mollic epipedon and is outlined below.

Mollic Epipedon Proposal
RJE

Background:
The thickness of the dark colored surface layer required to
meet the mollic epipedon definition in Soil Taxonomv ranges
from 10 cm (4 in) to more than 25 cm (10 in). These
thicknesses are determined after the soil has been mixed to
a depth of 18 cm. Thickness less than 18 cm (7 in) is
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CAROLYN OLBOW,  National Soil Survey Center, USDA - SCS, Federal Building, Rocin
345, 100 Centennial Hall North, Lincoln, NE 68508-3866,  (402) 437-5353

DR. KEN OLSON, Associate Professor of Soil Pedology, Department of Agronomy,
W-203 Turner Hall, 1102 South Goodwin, Urbana, IL 61801, (217) 333-3420

ROBERT J. PEASS, GIS/SystemS  Analyst, U. S. Environmental Protection Agency,
1550 Wilson Blvd., Ros~lyn,  VA 22209,

DR. DAVID PETTRY, Professor of Agronomy, Department of Agronomy, College of
Agriculture, Hiesissippi  State University, Mississippi State, MS 39726,
(601) 325-2459

JOBN A. PEILLIPS,  Soil Scientist, Foreign Agricultural Service, Production
Estimates & Crop Assessment Division, Room 6549-South,  14th & Independence
Avenue S.W., Washington, D.C. 20250, (202) 690-0138

CBRISTIAN  PIERS, Natural Resources Agro-Ecologist Agriculture and Rural
Development, The World Bank, 1818 H. Street, N.W., Washington, D.C. 20433,
(202) 473-0358

JOB PIMERTA,  U.S. Army Corp of Engineers, ATTN: CETEC-TC-T, Ft. Belvoir,  "A
22060-5546, (703) 355-2675

DR. MARTY RABENEORST,  Associate Professor of Soil Pedology, Department of
Agronomy, College of Agriculture, University of Maryland, College Park, MD
20742, (301) 405-1306

JERRY RAGUS,  Re8ource  Soil Scientist, USDA - Forest Service, 1720 Peach Tree
Road N.W., Room 846, North Tower, Atlanta, GA 30367, (404) 347-7211

LARRY RATLIPF,  National Soil Survey Center, USDA - SCS, Federal Building, Room
345, 100 Centennial Hall North, Lincoln, NE, 68508-3866,  (402) 437-5353

DEAR RECTOR, State Soil Scientiet,  USDA - SCS, 400 North 8th Street
Richmond, "A 23240-9999,  (804) 771-2463

WAYNE ROBBIE,  Regional Soil Scientist, USDA - Forest Service, Federal
Building, 517 Gold Ave., S.W., Albuquerque, NM 87102, (505) 842-3142

BILL ROTH, Soil Scientist, USDA - SCS, P. 0. Box 2890, Washington, D.C.
20013, (202) 720-1809

ROBERT ROURKE,  Senior Soil Scientist, Plant, Soil, & Environmental Sciences,
College of Applied Sciences and Agriculture, University of Maine, Orono, ME
04469, (207) 581-2946

DR. ALAIN  RLISLLAR,  CNEARC, 1101 Avenue Agropolis, BP 5098, 34033 Nontpellier
Cedex  01, France



JAVIER RUIZ,  Soil Scientist, Soil Interpretations Staff, USDA - SCS Federal
center, Building 23, Room 60, Felix and Xemphill Street, P. 0 .Box 6567, Ft.
Worth, TX 76116, (817) 334-5224

DR. MOYE RUTLBWE, Professor of Soil Classification, Department of Agronomy,
Division of Agriculture, University of Arkansas, Fayettaville, AR 72701,
(501) 575-2354

WALT RUSSELL, Regional Soil Scientist, USDA - Forest Service, 310 W. Wisconsin
Ave., Room 500, Milwaukee, WI 53203, (414) 297-3328

PBIL SCBOENBSRGER,  National Soil Survey Center, USDA - SCS, Federal Building,
Room 345, 100 Centennial Mall North, Lincoln, NE 68508-3866,  (402) 437-5353

DR. JOBN SENCERDIVBR, Professor of Soils, Division of Plant Science,
Agricultural Science Building, West Virginia University Morgantow", WV 26506,
(304) 293-4817

RAY SINCLAIR, National Soil Survey Center, USDA - SCS, Federal Building, Room
345, 100 Centennial Hall North, Lincoln, NE, 68508-3866, (402) 437-5353

DR. H. J. SINGER, Professor of Soil Science, Department of Land, Air, and
Water Reeources, College of Agriculture and Environmental Sciences, University
Of California, Davis, CA 95616, (916) 752-3607

CARTER STEERS, Assistant Head, National Cartographic Center, USDA - SCS,
Federal Center, Building 23, Room 60, Felix and Hemphill Street, P. 0. BOX
6567, Ft. Worth, TX 76116, (817) 334-5292

EVERETT STUART, Assistant State Soil Scientist, USDA - SCS, 60 Quaker Lane,
Warwick, RI 02886, (401) 828-1300

RON TAYLOR, State Soil Scientist, USDA - SCS, 1370 Hamilton Street, Somerset,
NJ 08873, (908) 246-4110 ext. 170

JOBW TITCBNBR, State Conservationist, USDA - SCS, 69 Union Street Winooski, VT
05404, (802) 951-6795

DR. TOM USSELMAN,  Mapping Science Committee, National Academy of Science, 2101
Constitution Avenue, Washington, D.C. 20418
(202) 334-3349

DAVE  VAN BOUTEN, State Soil Scientist, USDA - SCS, 69 Union Street, Winooski,
VT 05404, (602) 951-6795

DR. PETER VENBMAN,  Professor of Soil Genesis, Plant & Soil Science Department,
University of Massachusetts, Amherst, MA 01003 (413) 545-2243
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COLJN  "O~OT,  soil ScientiEt,  soil, water, and Air Branch, Department of
Interior, BLN, Premier Bldg., Room 909, 18th & C St., N.W., Washington, D.C.
20240, (202) 653-9210

PETER WALDO, Sedimentation Geologist, USDA - SCS, 501 Felix Street, Bldg., 23,
P. 0. Box 6567, Ft. Worth, TX 76115, (817) 334-5242

DR. BILL WALTMAN,  Soil Scientist, National Soil Survey Center, USDA - SCS,
Federal Building, ROOm  345, 100 Centennial Wall North Lincoln, NE 68508-3866,
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JIM WARE, Soil Scientist, USDA - SCS, P. 0. Box 2890, Washington,  D.C. 20013,
(202) 720-1808

DR. LARRY WILDING, Professor of Soil Classification, Soil & Corp Sciences
Department, College of Agriculture & Life Science, Texas A&N Univereity,
College Station, TX 77843, (409) 845-3041

DEWAYHE WILLIAMS, Soil Scientist, USDA - SCS, Federal Center, Building 23,
Room 60, Felix and Hemphill  Street, P. 0. Box 6567, Ft. Worth, TX 76116,
(817) 334-5224

DR. GARY L. WILLIAMS, Inventory and Monitoring Program Coordinator, National
Park Service, Department of Interior, 18th L C Street N.W., Room 3023,
P. 0. Box 37127 (Stop 470). Washington, D.C. 20013, (202) 208-5193

DR. JOHN  WITTY, National Leader for Soil Classification, National Soil Survey
center, USDA - SCS, Federal Building, Room 345, 100 Centennial Hall North,
Lincoln, NE 68508-3866,  (402) 437-5336

DR. BILL WRIGHT, Department Chair, Natural Resources Department, University of
Rhode Island, Kingston, RI 02881, (401) 792-2495

JOHN  ZACSARA,  Chief Scientist, Pacific Northwest Lab., P. 0. Box 999, Nail
Stop K3-61, Richland, WA 99352 ,  (509 )  375 -2993
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THE XIII, SURVEy OF THE UNITED STATES *

by Richard Arnold
Director. Soil Survey Division
SCS, Washington, DC

Slide Number

1. There is only one soil survey in the US; it is the National
Cooperative Soil Survey. See it again - National Conservation de
Suelos Serviclo.

2. The vastness, beauty, and natural resources of this country
are unsurpassed in the world. We are fortunate to have a role to
play in the future of these resources.

3. The richness is bountiful. Careful and prudent management is
a must.

4. In places the horizon stretches beyond view. B&q, sky and big
land.

5. Perhaps the most dramatic change of the world's ecosystemsPe68m
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12. The corw3qucrces  of our perceptions are that soil6 are
segments of landscape6. The segments are potential mapping unit6
and our understandlng  of composition is associated with scale,
We have relied on pedons  to help us recognize the components in
map uni t6,

13. Presto. The soil map - a classic. none according to well
designed standards. Yet these change as our knowledge improves.
Always our products and services must adapt to change. Quality
is not a static concept.

14. If we understand map units so well, why do we spend so much
time explaining them to others? Because we didn’t create the
variability and would like others to appreciate the dffficulty  in
describing it.

15. Are soils segments of landscapes? So our experience across
this nation has demonstrated.

17. Landscapes are the keepers of functional relationships that
give credibility to the soil survey. Here are a few of the
relationships we try to understand.

18. People want solutlorxz. to their own probleajs;  suggestions  to
deal with their concerns. They trust us to provide the best
science possible in support of our interpretations.

19. After more than 90 years of learning from our mistakes and
beneflting from our successe6,  a new awakening is taking place.
Aroused from the deep sleep of tradition; reaching out beyond the
obvious for a new v&-ion.

20. Okay, my friends. What is thls new awakening all about?

21. Well, we got together and talked about who we are and what
we are about. Here is a brief listing of things we care about.
Smpioyees, colleagues, customers, volunteers, NCSS, and partners.
We value global resource6,  research, innovation. creativity,
professionalism, image, and ethics.

22. We are restating our mission to empha6lZe our role to
provide leadership and services. and our vfsion is "quality soil
resource information for science and society".

23. Strategic planning is not a easy process; however we have
started to identify issues to guide our future and to help us
monitor oux performances.

24. We have a mix of issues: some are to help others; some are
to strengthen our programs, and, likely, some are orientated
tawerds suyvival.
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25. Okay, okay you guys, 60 you can make 1 ists and show off; how
are you going to get where you want to be?

26. We believe there are four ingredients of importance. One is
to foster and maintain a strong scientific basis for our work.
Another is to ensure that we have the competency to do soil
survey.

27. A vital function is to make all our information more readily
available, and all of the above so that results happen. Helping
others help themselves. That is what we want.

28. Bver since the founding of this country certain rfghts have
been self -evident. Of the people; by the people:  for the people.
Remember, you folks of the NCSS. nothing is more enduring than
the integrity of your work.

29. Today there is the stark realization that the flnfte natural
resources are plundered and aimed by mankind - the and time
again. But this time population seems to be running wild: out oE
control relative to the available resources.

30. The simple recognition is that no one can survive alone. I t
takes lots of helping hands just to get started; or restarted; or
redirected.

The Soil Survey laboratory is a national treasure. A
&amic entlty of which the US can be proud. It is an
international standard better; at least, LIP until now.

32. There are many sources of lnforaation in NASIS: our National
Soil Information System. It needs help and cooperation from all
of us.

33. October ‘94, is the target date for NAEIS version 1.0. It
will truly change the future’s understanding of soil
relationships. It is complex and comprehensive: yet comforting.

34. Digitized spatial soil data - of coui-fie! The methods are In
place. Financial resources are currently the most severe
constraint to rapid implementation.

35. NATSGO. STATSGO,  SSURGO. STATSGO  is almost .operational  for
the US. A budget initiative for digitizing additional SSURGC
surveys is again in the “95.  budget propofzal.

36. Soil data layers facilitate providing interpretation6 for
wer61 ourselves included,
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37. Interpretations of interpretations of interpretations. It
Is the analytical power of GIS that will sustain its appiication.
Did you know that Technical Soil Services currently make-up about
l/3 of your budget expenditures? F'anta~stic.

38. We are exarninlng  new techniques to te6t the accuracy of our
soil lnformatlon and exploring new ways to specify the
reliability of our Information.

39. It is not easy, but crucial to our credlbllity, and to user
acceptance. Fuzzy set logfc and probabilities  are llkely here to
stay.

40. Hydrologic Unit Areas, Watersheds, portions of MLRAs - new
ways to organize our thoughts, process our information, and help
people manage land.

41. Water quantity, water quality, ecosystems in harmony with
quality environments. Integrating knowledge about stratigraphy.
geomorphology, and hydrology are essential to good ecosystem
management.

42. Total resource management means having the right inforsation
to plan appropriate management systems and ensuring follow-
through that results in harmonious humanized ecosystems.

43. Many of our ecosystems are fragile. Once disturbed they
recover slowly. Soil resilience is a useful concept.

44. Most ecosystems ate multi-purpose ones; watershed
protection, esthetics, recreation, and, oh yes, there is a moose
making waves In the little lake.

45. Multiple purpose uses are not without conflict. The list of
endangered species in the US 16 a long one. Much legislation and
lots of lftfgatfon  are encountered. Social issue6 are never easy
OnCS.

46. In the US we have a little grace period remaining -
something most of the world doesn't have. Beyond our boundaries
is the rest of this interconnected one world. We are working to
help others play a slgniffcant  role; to share their experiences
that we can only imagine. It's far more than just image
building.

47. When pedologlsts reach out they do it through their
perceptions of the world. One important one is the estimation o’f
soil temperature regimes. Important in Sol1 Taxonomy; important
in scoryatems.

17



-14 -

48. Simi lar  regions,  of course. Useful in converting the PA0
World Soil Map to Soil Taxonomy, of course. Helping all of us
make necessary correlations

49. We want everyone to be a princess or a prince in the
development of “productive nations in harmony with a quality
global environment”. The Scs vision can be enlarged to embrace
the world. Believing it and doing somcthlng  about it are still
unknowns.

50. Garth system history, soil climate, carbon cycle and
storage, and ecosystem responses are all components of the US
Global Change Research Program.

51. Re-directed CO-02 funds enable the search for improved
relationships in soil carbon, in so11 climate, and in better
understanding the world of permafrost: the Cryosol Zone.

A6 we adapt to other changes we’ve explored correlating and
sating 6011 information along natural landscape boundaries
rather than political boundaries. We envision a transition phase
with Major Land Resource Area Soil Survey Managers rather than
State Soil Scientists.

53. The juxtaposftion  of agriculture and urbanization is ever
present. The finiteness of available arable land is stfll more
critical in other countries than in the US, but we need to
determine for, at least, estimate1 the carryfng capacity
potentials of our land and water resources.

54. More people live in cities than have ever inhabited the
earth since Adam and Eve. People in urban centers are very, very
dependent on the sustaniabillty of natural resources; those open
spaces beyond the “concrete jungle”.

55. Yes. it is a wonderful world. We are 60 fortunate to be in
touch with nature in all of its majesty. power, and mystery.

56. We recognize and realize the overwhelming need to transfer
relevant technology that is not only right for the land, but is
socially acceptable and politically feasible. Because the
world’s population won’t even stabilize until late in the next
century, we need to get good results today . . . and tomorrow.

57. The brutal fact is that physical science won’t be able to
stop the disasters. Institutional changes must occur so that
people can accept and implement relevant technologies.

58. Cultural differences and traditions. illiteracy, poverty,
and lack of access  to information that promotes a quality life
are far mre frighting than barked wire fences.
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59. AS somber as the degradation of the world’s reso~urces is we
still believe in the dream of a “pot of gold” that symbolizes
man’s desi,re to have it better; to benefit from a shared
benevolent existence.

60. We are a reflection of our attitudes and the actlviries,
precepts. principles, and values that gjve rise to the wonderful
world of pedology known a6 the National Cooperative Soil Survey.
We like our reflection.

61, And I’m very honored to be the current “front man” for such
an organization. It is unique and not replicated anywhere In the
would, thanks to Y O U.

i9
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National Cooperative Soil Survey Conference
Burlington, Vermont

Northeast Agricultural Experiment Stations Report

0. S. Fanning and M. C. Rabenhorst

Research activity related to Soil Survey:
1. Characterization studies of a soil series from five different locations
2. Water retention studies to support irrigation recommendations.

Cooperative activities between AES and SCS:
1. Progress reviews of active soil surveys.
2. Final reviews and final correlations of completed soil surveys.
3. Publication of water table studies.

Marvland

Research activity related to Soil Survey:
1. Genesis and characterization of soils and redoximorphic features in hydric and
hydromorphic soils derived from red Triassic sedimentary rocks.
2. Evaluation of the relationship between sea level rise and carbon sequestration in
coastal marsh soils.
3. Pedology and geomorphology of soils associated with Holocene marl in the
Limestone Valley
4. Genesis and characterization of soils with spodic horizons in dunal landscapes
associated with non-tidal wetlands on the lower Delmarva Peninsula.
5. Evaluating the relationship between soils, hydrology, and vegetation in selected
landscapes of the Maryland Coastal Plain.

Cooperative activities between AES and SCS:
1. Soil characterization support of soil survey updates in Anne Arundel, Queen Annes,
Washington, and Worcester Counties, Maryland.
2. Study to determine the impact of agricultural activity on Base Saturation in Queen
Annes and Worcester, Counties.
3. Field testing of previous studies for using constructed wetlands for the treatment
of acid mine drainage by optimizing sulfidization.
4. Evaluation of the effect of sea level rise on soil quality in coastal fringe areas.

Other: University of Maryland will be hosting the 1994 National Soil Judging Contest in
April, 1994.
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Northeast Agricultural Experiment Stations Report

New Hampshire

Research activity related to Soil Survey:
1. Hydrological monitoring of wet soils.
2. Gamma ray spectroscopy of Spodosols derived from the Conway Granite,
3. Genesis and classification of Monadnock soils with a focus on the presence of
lithologic discontinuities and contrasting PSD families.
4. Efforts on the development of soil map units for use in gravel pit soils,

Cooperative activities between AES and SCS:
1. Monitoring of the water tables in wet soils.
2. Collection of transect data from the Mt. Major area, Belknap County, (Conway
Granite grus.)

New Jersey

Dr. Lowell Douglas just recently retired from Rutgers University (June 30, 1993) where
he has been working in the areas of Soil Mineralogy and Micromorphology.

New York

Research activity related to Soil Survey:
1. Simulation modeling of soil genesis processes in an Orthod
2. Application of RUSLE model to tropical conditions.
3. Carbon sequestration and cycling in soils of NY.
4. Development of a Soil Taxonomy expert system.

Cooperative activities between AES and SCS:
1. Soil survey digitizing (current project NY City watershed).
2. Seven active soil survey areas.

Other: Cornell University hosted the NE Regional Soil Judging Contest in October 1992,
and will be hosting the NE Regional Soil Genesis field trip in August 1993.

Pennsylvania

Research activity related to Soil Survey:
1. Completed the development of the Penn State Soil Characterization Lab database
system, and published a database manual, a new lab methods manual, and a lab
methods comparison report. The systems works well and contains 800 pedons of PA
data.
2. the following additional data have been added to database system: percolation
rates (348 pedons); amorphous materials (35 pedons); acid soluble K (260 pedons); fixed
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Northeast Agricultural Experiment Stations Report

ammonium (31 pedons); total elemental analysis (35 pedons); oxalate, CBD and total Fe
and Al (26 pedons); EPA total analysis (70 pedons).
3. A fluid flow parameter (hydraulic conductivity) will be added to the database soon.
It will use one of the presently available models to calculate from soil charactetization
data the flow parameter (for all horizons of the pedon).
4. Published a report on fragipans in PA soils; also will present a paper at the 1993
SSSA meetings on bulk density relations of PA fragipans.
5. B horizon color (using the chromameter) in relation to iron oxide type, amount and
crystal size is under study.
6. Color (using the chromameter) and organic C content of A horizons is being
investigated (100 A horizons are being examined).

Rhode Island

Research activity related to Soil Survey:
1. New England regional soil morphology and seasonal high water table study
conducted in cooperation with Univ. Mass, and the SCS in MA, CT, and RI.
2. Background levels of heavy metals in Rhode Island soils.

Cooperative activities between AES and SCS:
I. Soils and on-site sewage disposal workshops.
2. Hydric soils workshops for state regulatory offices.
3. RI on-site sewage disposal training and demonstration program.

Virclinia

Research activity related to Soil Survey:
1. Characterization of saprolites in the Blue Ridge and Piedmont provinces.
2. Characterization and extent of soils formed on alluvial fans in the Great Valley of
Virginia.
3. Soils formed from “cappings” in the Western Piedmont of Virginia.
4. Reclamation of prime agricultural lands after mineral sand mining in the Virginia
Coastal Plains.
5. Study of a loess-mantled paleosol formed in residuum from granitic saprolite on
the northern Virginia Piedmont.

Soil Survey Interpretation Activities:
1. Virginia Tech has six soil survey projects underway. These are in the Counties of
Amherst, Buckingham, Floyd, Patrick, Surry, and in the Tidewater Cities of Hampton,
Poquoson, and Portsmouth. Mapping progress in 1992 was 225,000 acres from nine field
soil scientists.
2. The laboratory characterization program summaries include the following analyses
for 1992: chemical characterizations (1300); physical analyses [PSA] (600+);
Mineralogical analyses (400).
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Northeast Agricultural Experiment Stations Report

3. The Virginia Agronomic Land Use and Evaluation System (VALUES) has been
developed and is being implemented. This program restructures and reorients soil test
recommendations to include the best currently available scientific technology on water
quality oriented nutrient management. It is based on soil productivity ratings formulated
from yield data and soil survey characterization information for each individual soil
identified in Virginia.

Cooperative activities between AES and SCS:
1. A study to evaluate the productivity of shale and sandstone derived soils, at
altitudes >3,000  ft, for forest production in the western Virginia counties of Bath,
Highland, and Alleghany has been initiated.
2. The study of Mollisols on alluvial landscapes with watershed originating in the
mountains of western Virginia has been expanded to include some counties east of the
Blue Ridge.

Other: The undergraduate enrollment in the Department of Crop and soil Environmental
Sciences has continued to increase. Much of this enrollment increase is in the
Environmental Science degree program offered and administered by our SCES
department.

West Virninia

Research activity related to Soil SUnfey:
1. Evaluation of Southern West Virginia minesoils for wastewater disposal
2. Study of redoximorphic features of wet minesoils.
3. Studies of the morphology, genesis and classification of acid minesoils.
4. Examination of the physical properties and erodibility of minesoils.

Cooperative activities between AES and SCS:
1. Examination of texture and base saturation of soils in Berkeley Co., West Virginia.
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Northeast Agricultural Experiment Stations Report

States Not Responding to Request for Information

Delaware
Connecticut
Massachusetts
Vermont
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South Agricultural lkperiment  St&ion Report
To The

National Cooperative Soil Survey Conference

David E. Pettry

JOINT SFSSION OF THE SOUTIl AND NORTIlEAST  COOPE:RATIVE
SOIL SURVEY CONFERFNCE

The joint conference was held in Asbville, North Carolhla June 14-19, 1992. Conference
discussions and a field trip provided an excellent forum for sharing ideas and new
technologies. Task forces on (a) Soil Survey and Management of Forest Soils, and @I) Soil
Temperature and Moisture Regimes received broad irlpnt from the two regions which
generated discussions and recommendations that the areas be considered at the national
level. A panel discussion reported on the Support for Soil Survey and Resource
Inventories. Six joint committees addressed the following topics and issues of mutual
couccrn:

- Soils of the Northeastern United States
- Soils of the Southern States and Puerto Rico
- Classification, Mappirlg and Interpreting Disturbed Lands
- National Cooperative Soil Survey and Private Sector Cooperation
- Representative Taxa for Modeling
- Extrapedonal Investigations

PEDOIXGIC  RESEARCH IN THE SOUTIl

Field and laboratory supporl were provided for cooperative soil survey, classification,
interpretation, and correlation activities in the South. Laboratory characterization included
physical, chemical, mineralogical, and hydrologic analyses. Research activities and
undergraduate/graduate education programs in soil science at Agricultural Experiment
Station were conducted at tbe following locations:
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STATE EXPRRlMENT  STA.

Arkansas

Alabama

Florida

Georgia

Kentucky

Louisiana

Mississippi

North Carotma

Oklahoma

Puerto Rico

South Carolina

Tennessee

Texas

University of Arkansas

Auburn University

University of Florida

University of Georgia

University of Kentucky

Louisiana State University

Mississippi State University

North Carolina State
University

Oklahoma State University

University of Puerto Rico

Clemson University

University of Tennessee

Texas A & M University

PEDOLOGISTS

Dr. E. Moye Rutledge

Dr. Ben F. Hajek

Dr. Mary E. Collins

Dr. Larry T. West

Dr. A. D. Karathanasis

Dr. Wayne H. HudnaU

Dr. David E. Pettry

Dr. Stanley W. Buol

Dr. Brian J. Carter

Dr. Fred Il. Beinroth

Dr. Bill R. Smith

Dr. John 1’. Ammons

Dr. Larry P. Wilding,
Dr. C. T. Hallmark

Water and Chemical Transport in Soils

The importance of water and chemical movement in soils is reflected by several research
efforts to identify soil properties impacting transport, and describing and quantifying water
movement. Recognition that as much as 90 percent of water percolation may occur in 5
percent of the total soil pores has stimulated research on macro-porosity and channel flow.
Preliminary models of a soil classification based on selected soil properties which describe
water and chemical transport through soils have been developed. These systems are based
primarily on surface texture, clay, mineralogy, soil structure, and horizonation.

On-site domestic wastewater movement in natural soils is being studied. The effects of soil
morphology and perched seasonal water tables are being quantified for an array of soils.
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Fragipan  Soils

Soils containing fragipan horizons comprise major acreage in the South. Extensive studies
have been conducted on fragipan soils in the region during the past 50 years, and research
is currently being directed at the genesis, morphology, and properties of these soils.
Fragipan horizons occur in diverse parent materials of various ages in the region.
Recognition of soils containing both plinthite and fragipans stimulated research to better
understand the genesis and properties of these complex soils.

Efforts to redefine fragipans and/or reclassify soils containing fragipans should utilize data
of past studies in concert with current research in the South.

Wetlands

Public concern over jurisdictional wetlands and hydric soils has become one of the most
significant issues over the past three decades in the South. Demands for research to
document and quantify soil-water-air relationships have been emphatic. Research on hydric
soils, aquic conditions-morphological indicators, hydrology, and soil morphology-water
level/duration relationships arc in progress in several southern states. Efforts are being
directed to quantify redox  potentials, extractable iron and manganese and other soil
attributes, and discern relationships to prevailing moisture conditions and soil
morphological features.

Introduction of newly defined redoximorphic features in the fifth edition of Keys to Soil
Toxonomy has resulted in confusion and subjective evaluation in leu of objectivity backed
by research. Many soils in the South formed in sediments of pre-existing soils spanning
several ecological and climatic periods. Episodic erosion and sedimentation superimposed
on complex fluvatile geologic strata create major problems in accurately describing the
redoximorphic features in a consistent manner. The extensive occurrence of paleosols  with
relic color features adds to the confusion. Long-term research efforts are needed to
establish factual relationships.

Cracking Soils

Field and laboratory studies ia several southern states are addressing clayey,
montmorillonitic, cracking soils which are not classified are Vertisols. Cracks, slickensides,
and hydrologic features are being quantified and related to clay content and mineralogy.
Interstate studies and temporal studies indicate the need to reclassify several soil series of
extensive acreage to Vertisols.

., g 7



-24-

Field and micromorphology investigations are underway to quantify
structure/porosity/hydrology of Vertisols. Relationships of macropore flow and soil
morphology, and spatial variability in water flux of Vertisols  are being studied. Structural
dynamics of Vertisol surface horizons are also being investigated for diffeerent land use
systems.

F~lii Sedinmznts

Relative soil development of modern soils and paleosols developed in loess is being
investigated. Morphology, physical and chemical characteristics, and mineralogy of
paleosols developed in loessial deposits in upland and terrace positions are being
characterized.

Mined Soils and Drastically Dktmbed Soils

Mining activities to extract coal, lignite, bauxite, phosphate, clays, sands and gravel have
severely impacted significant lands in the South. Research efforts to map, characterize,
classify, and interpret these drastically disturbed soils are in progress in several southern
states. Techniques and strategies to return productive potential to these soils and minimll
adverse environmental impacts are being developed.

Soil Surveys by Major Land Resource Areas (MI&A’S)

Interstate field studies and planning have been conducted to complete and update soil
surveys in MLRA 134 (Southern Mississippi Valley Silty Uplands) and MLRA 131
(Southern Mississippi Valley Alluvium). The proposed effort would provide a coordinated,
joined, and digitized soil survey at common scales for similar map units. It would also
refine the placement of the boundaries of the Major Land Resource Areas and align their
relation with other natural resource boundaries. The Major Land Resource Areas comprise
about 42 million acres in 150 counties of 7 states. Coordinated research efforts could be
directed at common soil-geologic-hydrologic areas.

International Research Activities

Pedologists in the Southern Region have been actively involved in research, educational,
and technology transfer activities relating to soil survey, classification, and interpretation
in Africa, Asia, Australia, Caribbean Basin, Central America, Europe, and South America.
International student enrollment in soil science graduate programs is increasing in the
Southern Regional Land Grant Universities, and it comprises a major component.
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fSSUEs AND CONCERNS

The National Academy of Sciences is in the process of selecting a 24-member panel on the
Wetlands study. It is highly desirable to have pedologist represented on this panel.

A report on the National Wetlands Monitoring Program would be timely.

It is imperative that the NCSS (Soil Scientists) have a presence at the 1994 ICSS in
Acapulco, Mexico on July 12-18, 1994. Many good pm-conference and post-conference
field trips in the U.S. and Mexico are associated with the meetings.

A good SSSA meeting is planned for Cincinnati, Ohio on Nov. 7-11, 1993. A
Soils/Geomorphology  pm-conference field trip is planned for the Cincinnati area from
November 5-7. An excellent series of technical papers and symposia are planned for topics
such as: Wetlands, Fuzz-Set Theory in Soil Interpretation, History of Soil Survey in the
U.S., Soil FormationLandforms,  Global Warming, Global Positioning Systems.

The NCSS needs an exhibit on the new Keys to Soil Toxonomy with an accompanying
explanation of rational for changes.

It is desirable to know the courses the USDA Examining Center uses for rating soil
scientists. Academic programs and curricular are changing to address the needs of society.
It is important to know the courses and subject matter being used so curricula can be
adjusted properly.
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WESTERN REGION EXPERIMENT STATION REPORT AT NATIONAL COOPERATIVE
SOIL SURVEY CONFERENCE, BURLINGTON, VT.
(This Report Compiled by E.F. Kelly)

A brief summary of the Soil Survey activities in the western region
was presented. This summary was compiled from responses to a
questionnaire submitted to each of the Agriculture experiment
station cooperators. Reports by individual states follow the
questionnaire summary.

QUESTIONNAIRE CIRCULATED TO PARTICIPANTS:

1.
2.
3.
4.
5.

Principle research activities at present:
Principle sources of funding for your research:
Number of graduate students : MS and PhD
Principle teaching Activities:. 1
What ChangeS have you maae in your curriculum or courses rn

recent years that you feel meet the changing needs of the soil
science community ?

ACTIVITIES RELATED TO NCSS:

6. Involvement in Soil Survey activities:
7. What limits the extent of your involvement
8. Other general comments ?

SUMMARY OF QUESTIONNAIRE

in NCSS:

'I It's a Great time to be a Pedologist. As humans strive to
understand the planet, pedologists are increasingly given the
opportunity to interact with other disciplines and view soils on
holistic global scales".

Curtis Monger (NMSLJ)

1. Principle research activities at present:

Much of the focus of the applied research in the western
region relates to the environmental aspects and application of
soils information to water resources. Major areas of research
within the region include: 1) Wet soils research, 2) Water quality
of runoff from agricultural land, 3) Soil vulnerability to ground
water contamination, 4) Erosion control, and 5) Grazing impacts on
soils and the environment.

Basic Pedology research in the region related to the use of
soils in Climate Change and Global Change Research. Specific
projects include: I) Changes in Soil Chemistry induced by different
plant communities, 2) Loess stratigraphy and landscape evolution,
3) Geochemical mass balance, 4) Host of mineralogical
investigations, 5) Global Change, 6) Soils & Paleoclimate, 7) Soil
Response to changing CO,, 8) Soil Climate studies, 9) Land use
Changes on soil biogeochemistry.
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2. Principle sources of funding for your research:

Experiment station cooperators are under a considerable amount
of pressure to generate research dollars due to reductions in Hatch
Formula funds. Many cooperators receive minimal support from the
university to be directly involved in NCSS activities other than
travel to and from regional workshops. The majority of money
received comes from contracts and grants with subject areas and
funding sources aligned as follows:

Water Quality Global Change Other

scs DOE EGG TNC
EPA NASA Dept of Defense
DEQ NSF
Dept of AG
Water resources
USDA

3. Number of graduate students:

Based on responses graduate students in the region were listed
as follows: MS = 19, PhD = 12. It would be interesting to see how
other regions compared. Funding constraints again seem to limit the
number of graduate students in individual programs.

4. Principle teaching Activities:

A re-orientation of the pedology positions outside of
traditional agricultural applications requires the experiment
station cooperators to develope and teach courses outside of the
traditional soil genesis, classification and survey and related
courses.

Traditional Courses

Introductory soils
Soil Morphology and Survey
Soil Genesis and Classification
Mineralogy
Soil Judging

New courses (Non-Traditional)

Biology of the Soil Environment
Agroecology
Environmental Applications of Soil Science

Environmental soil science
Wetland Science
Soil Ecology
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5. What changes have you made in your curriculum or courses in
recent years that you feel meet the changing needs of the soil
science community ?

Many of the Universities are now designing curriculum which
addresses issues outside of the agricultural applications of soils.
Many cooperators indicated that emphasis is now being placed on
issues such as Global change, environmental application of soils
information and ecological applications of soil science.

6. Involvement in Soil Survey activities:

Many of the cooperators indicated limited involvement in field
soil survey activities (Field Reviews) due to time constraints and
budget limitations that influence travel. Cooperation in soil
survey activities is now directed toward areas that require little
travel away from the university and where university facilities and
expertise can be utilized. These activities include: 1) Education
sessions, 2) Training Sessions, 3) Workshops, 4) Consultation on
issues and Policy, 5) work planning conferences, 6) conduct lab
analyses for survey, 7) Respond to information requests

7. What limits the extent of your involvement in NCSS:

Major limitations in NCSS activities as noted by respondents
were 1) Drastic cuts in Ag Experiment station budgets, 2) No time
for field reviews or manuscript review, 3) Little credit given for
service activities (This is how the NCSS activities are perceived
by higher administration), 4) heavy emphasis on external funding
(now salaries are being included), 5) Publish or perish, 6) lack of
active surveys nearby

8. Other general comments:

Many University cooperators indicated that budget cuts have
left little time to participate in NCSS activities. Most
Universities are now at a critical mass in terms of personnel
involved in NCSS and related activities. Under ideal circumstances
some cooperators noted that each university could use another
pedologist for service activities. At many universities extension
and research positions are being cut as retirements occur. Clearly
our involvement will be based on creative ways to conduct basic
pedology research, this will be the direction of NCSS experiment
station cooperators in years to come. Many cooperators believe that
increased cooperation with NCSS could help strengthen develop new
directions in soils research.

Most cooperators agreed that the time is right for a re-
thinking of how the NCSS can become a highly publicized and
successful government program.
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ARIZONA

Dr. David Hendricks

Research projects are as follows: 1) concerned with comparing the
nature of soils on forested northern slopes with grass covered
southern slopes of Green's Peak, a high elevation cinder cone, 2)
A study is of the Andisols and related soils of the San Francisco
Volcanic Field near Flagstaff, 3) A study of soils along a
climosequence on the island of Hawaii in cooperation with the Jet
Propulsion Laboratory, csu, the SCS and others, 4) Research
concerning the geomorphology, and genesis of soils formed on a
sequence of marine terraces near the Mendocino triple junction.

Served as co-chair for the Western Regional Soil Survey Conference
and led the field trip for the conference held in Flagstaff in
1992. Occasionally participate in field reviews.

Teaching responsibilities included: Soil Chemistry, Soil and
Environmental Chemical Analysis, and Soil Genesis.

CALIFORNIA (U.C. Rerkelev)

Dr. Ronald Amundson

Research activities center on the following: 1) use of Stable C and
0 isotope research on soil and plant carbonates and their
relationship to climate, 2) Processes controlling I'C in soils, 3)
Use of paleosols in environmental reconstruction. In terms of
direct soil survey activities I have served as an Informal
collaborator on genesis of soils as related to Fresno County soil
survey.

Teaching Responsibilities included: Soil Genesis (lectures and
field trips), Summer field course, Graduate Seminar. Actively
involved in training of graduate students in Isotope geochemical
analyses of soil organic matter, minerals and plants.

CALIFORNIA (U.C. Riverside)

Dr. Robert Graham

Research activities are as follows: 1) Weathered granitic rock:
hydraulic properties, plant utilization, genesis, geomorphic
distribution, and pedologic processes, 2) Decade-scale genesis in
a biosequence of native plants at the San Dimas Experimental Forest
lysimeter installation, 3) Climatic gradient (457-2795 mm MAP) of
mesic serpentinitic soils in the Klamath Mountains, California, 4)
Use of near- and mid-IR for mineral identification across a
plutonic contact in Baja California, 5) Pedologic and geomorphic
processes on a marine terrace sequence in central coast California.
NCSS activity limited by the lack of active soil surveys in area.
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Teaching responsibilities included: Soils of Southern California
(each year), Soil Mineralogy (odd-numbered years), Soil Mineralogy
Lab (odd-numbered years), Pedology (even-numbered years).

Department also created a viable soil science option in our
environmental science undergraduate program and established an
introductory soil science course with a choice of two labs, one of
which emphasizes soil survey reports and land-use planning; the
other emphasizes the fundamental subdisciplines of soil science. A
new course titled, "Biology of the Soil Environment" has been
added. It emphasizes biogeochemical cycling, bioremediation, and
other soil-plant-microbe relations not targeted by traditional
soils courses.

COLORADO

Dr. Eugene Kelly

Research Activities Centered on the following: 1) the use of stable
C and 0 isotopes in soils research, 2) Holocene Paleosols of the
central Great Plains and their use as proxies for paleoclimate, 3)
Paleoclimate of the Pacific NW (with WSU-Busacca), 4) Organic
matter dynamics in Great Plains and tropical environments, 5)
Climosequence on the Island of Hawaii (develop isotopic
characterization of silicate clays w/JPL, UA, CASE WESTERN RESERVE,
SCS), 6) Isotopic composition of soil water (JPL-Chadwick)  an its
utility in modeling the hydrologic regime of arid and semi-arid
ecosystems.

Soils survey activities are now limited~ to the publication of "Soil
Survey of CPER", workshops, work planning conferences, and
conducting analyses for NCSS of Colorado. There may be an
opportunity to provide some basic pedological research and
technical support for the Soil Survey of Rocky Mountain national
Park. Past Chairman of WRCC-93, Currently serving on Technical
Advisory Committee to NSSC.

Teaching Activities included: Soil Genesis and Survey (fall),
Forest and Rangeland Soils (fall), Advanced Soil Genesis (w/Univ of
WY class is taught spring), Wetland Science (team taught by
hydrologist, ecologist, pedologist), Environmental Soil Science
(team taught), Soil Judging. Most courses now focus on the
environmental applications of soil science.

Department has decided to change name from Agronomy to Dept of Soil
and Crop Science. Department now offers an under graduate
concentration "Environmental Soil Science".
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HAWAII

Dr. K. Ikawa

Research Activities included: 1) Determine tree performance (native
koa, loblolly and Caribbean pines) in a three-elevational transect
on island of Maui, 2) evaluate tree performance (native koa) as
related to chemical and biological properties of Andisols, Oxisols,
and Ultisols on the islands of Hawaii and Oahu. Participate in the
soil survey of the island of Hawaii being conducted by the SCS--
field review, sample collection for selected laboratory
characterization (15 & l/3 bar water, mineralogy). Update the
classification of Andisols, Oxisols, and Ultisols of Hawaii.
Hawaii State Governor's Agricultural Coordinating Committee,
McIntire-Stennis  funds, Hatch funds, State funds, U.S. Forest
Service, U.S. Fish and Wildlife Service

Teaching Responsibilities: Introductory soil science (4 cr.); soil
formation and classification (4 cr.) Teaching now has more emphasis
on environmental awareness

Dr. Paul McDaniel

Research Activities include the following: 11 Influence of eolian
parent materials on genesis, classification, and properties of
Idaho soils, 2) Epiaquic conditions in fragipan-dominated
landscapes, 3) Genesis of E horizons in ash-influenced forest
soils, 4) Changes in soil chemistry induced by successional plant
communities in the Grand Fir Mosaic Ecosystem (We are studying the
effects of bracken fern/coneflower communities on soil pH and
potential Al" toxicity in clearcut areas of central and northern
Idaho), 51 Aggradational and erosional history of the Radioactive
Waste Management Complex, Idaho National Engineering Laboratory.
Attend a limited number of field reviews and work-planning
conferences and have helped with organization of recent NCSS-
related field trips. University laboratory has also provided a few
analyses and chemicals to assist some of the active surveys. I do
not actively participate in review of materials such as soil survey
manuscript, proposals for new series, and other technical
documents, although these materials are circulated to me for
comment. New Chairman WRCC-93.

Teaching Responsibilities include: Soil Judging, Soil Development
and classification, Advanced Soil Genesis, Soil Mineralogy (team-
taught).

Recently changed our curriculum to offer 3 options under the Soil
Science B.S. degree: 1) Agroecosystem Management, 2) Environmental
Science, 3) Land Resources. We currently offer a soils course
entitled 'Pesticides in the Environment' and will soon offer one
entitled 'Solute Transport in Porous Media'.
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NEW MEXICO

Dr. Curtis Monger

Research Activities focus on Soil-geomorphic response to climate
change in the now arid regions of the Southwest. Act as the Liaison
to New Mexico National Cooperative Soil Survey.

Teaching responsibilities include: Soil Morphology and
Classification, Soils-Land Use, and the Environment, Soil Genesis,
Introductory Soils

We have modified the Soils and Land Use course to emphasize the
environmental aspects of soil science

OREGON

Dr. Herb Huddleston

Research activities: 1) Wet Soils Research (we're one of the
national sites for monitoring of water tables), 2) Ponded Hydric
Soils Research (determine the distribution of ponded areas in farm
fields and their correlation with geomorphic surfaces and hydric
soils), 3) Evaluation of Soil Vulnerability to Groundwater
Contamination by Pesticides, 4) Environmental Applications of
STATSGO Maps and Databases - we're using STATSGO, in conjunction
with a comprehensive database on pesticide uses on crops in Oregon,
to prepare generalized maps of the distribution of uses of specific
chemicals. We're also using STATSGO to prepare maps of hydric
soils in Oregon, maps of soil-pesticide vulnerability ratings, and
perhaps to show the distribution of ponded soils, 5) Water Quality
of Runoff from agricultural land.

Soil Survey Activities include an occasional field review,
providing Leadership for education session for introducing new soil
survey reports, Participation in SCS soil scientist training
sessions and workshops, Communication and consultation with State
office staff on issues and policies, Participation in annual work
planning conferences.

Teaching Responsibilities Include: Soil Morphology and survey, Soil
genesis and classification, Environmental Applications of Soil
Science, Soil Judging workshops, Each year we prepare students for
competition in the regional contest in the fall, then use the
winter term to prepare for national competition, which then occurs
in the spring term. This year Oregon State hosted the national
soil judging contest.

We have made an attempt to integrate our teaching of soil physics,
soil chemistry, and soil biology, into a 3-term sequence:
Properties of Soil Ecosystems (Fall term), Soil Ecosystem Processes
(Winter term), and Soil Ecosystem Modeling (Spring term).
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Dr. Janis Boettinger

Research Activities include: 1) Soil genesis and soil
chronofunctions related to Pleistocene glacial chronology of the
north slope of the Uinta Mountains, 2) Mechanisms controlling
concentrated flow erosion in gypsiferous soils: A pedologic
approach (collaboration with L.D. Norton, USDA-ARS), 3) Soil
characteristics and relation to on-site and remotely sensed soil
moisture, vegetation type and cover, and evapotranspiration in a
typical Great Basin valley, 4) Zeolite occurrence and stability in
soils (collaboration with R.C. Graham, Univ. Calif., Riverside), 5)
Ammonium absorption characteristics of a clinoptilolite (zeolite)
from northern Utah (collaboration with L. M. Dudley, P.T. Kolesar,
USUl

Hosted the 1992 FY Utah Cooperative Soil Survey Planning Conference
and Field Trip, St. George, UT,. Involved National Cooperative Soil
Survey personnel and objectives in my research program. Also
respond to information requests, try to find students for temporary
jobs and student coops, etc. WRCC-93 representative to the NCSS
Standards Committee.

Teaching responsibilities include: Soil identification and
interpretation (name change soon to be in effect: Soil Genesis,
Morphology and Classification), General Soils, Pedology.

Developing a new undergraduate curriculum in soil and water
sciences. The new major, called "Environmental Soil-Water Science"
is designed to replace part of the old "Plant and Soil Sciences"
major. This major is designed to give students a strong background
in basic sciences and math; an understanding of the physical,
chemical and biological processes and interactions in the soil-
water zone at the earth's surface; and a choice of specializing in
soil, water, or an integration of soil and water.

WASHINGTON

Dr. Alan Busacca

Research Activities Include: 1) Stratigraphy and interpretation of
paleosols in loess, 2) dust entrainment and human health 3) soil-
landscape survey

Minimal involvement in NCSS activities. Provided some soil
geomorphology assistance and NSSL lab sampling; state generalized
soil map

Teaching Responsibilities Include: Soil genesis and morphology
(undergrad and grad), World agricultural systems. Our Department
added an option in "Environmental Soil Science" to the B.S. in
soils.

*s7
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WYOMING

Dr. Larry Munn

Research Activities include: 1) Influence of soil properties on
forest productivity, 2) Vulnerability of groundwater to pollution
from nitrate and pesticides, 3) Use of RUSLE to estimate erosion.

Soil Survey activities involved coordination the distribution of
STATTSGO to GIS users at UW.

Teaching Responsibilities Include: Introductory Soils (Spring
semester), Soil Morphology, Genesis and Classification (Fall
semester), Advanced Soil Genesis and Classification (Spring,
alternate years), Agroecology (Introductory) (Spring, team taught)

Dropped our undergraduate soil science major. We dropped
undergraduate degrees in Soils, Crops and Entomology and replaced
them with a degree in Agroecology. We have recently added courses
in Soils in Environmental Quality and Chemistry of Reclamation
Materials and Soils. We have hired a Soil Physicist starting in
August 1993 to emphasize soil water. We still offer a program
whereby a student can qualify as a Soil Scientist on the federal
register.
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North Central Soil Survey Conference

Report to the National Cooperative Soil Survey Conference

July 10 - 16, 1993

by

Ken R. Olson

Introduction

This report summarizes the 1992 North Central Soil Survey Conference which was
held in St. Paul, Minnesota on June 15-18, 1992. Details of that conference have heen
published in the proceedings and copies are available from Robert McLeese.

Technical Sessions

Committee 1 - Soil Surveys in the 1990’s - Larry Tornes

Committee 1 developed two priority strategies to address each of the 5 charges.
Two of the recommendations that need special attention are:

1. Report progress on committee action items to the regional membership at
subsequent North Central Soil Conference.

2. Identify and coordinate users needs for soil survey information at the local and state
levels. Ask states to report accomplishments in identifying and serving users needs
at the 1994 conference.

Committee 2 - Geographic Information Systems - Al Giencke

Recommendations to the 4 charges are:

1. An advance distribution of the NSH should be released as policy prior to NSH being
printed and released.

2. Design purchase contracts for intended use. Get correct platform to match the task.
Make sure current contracts can meet future needs.

3. Use advanced technology to support and enhance our knowledge and not replace it.
Technology could be a crutch that could hamper sound development of geomorphic
and landscape analysis. Sound analysis comes first and is supported by technology.

4. Establish an MOW  with key State and Federal agencies that are leaders in GIS to
spell out that any joint project with sponsors will meet SCS SSUR GO standards.
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Committee 3 - Soil Correlation and Classification - Tom Fenton

Committee 3 found:

1. There is a need lo flag new series or substratum phases from the MUUF between
states for consistency. MLRA activities may help in this regard. Also need to note
any change of substratum phases into new series.

2. There is a need to better define MLRA operating procedures. Establish a “super
steering committee” for land resource regions that will keep abreast of ongoing
activities. This will track uniformity between MLRA’s and inform others of what is
going on in all MLRA’s.

3_. New subgroups are needed in some families. The use of clay mineralogy criteria in
fine-silty and fine-loamy families was proposed as an alternative way of subdividing
some families with large number of series.

Committee 4 - Water Quality - Robert Nielson

Recommendations include:

I. Organize published spatial and tabular soil map unit data according to their
geomorphic and stratigraphic unit occurrence. Provide soils spatial and tabular soil
map unit data by watershed.

2. Validate and verify the soil tabular data (MUIR) and provide data reliability
information. Need to validate data model against measured soil data. Establish a
test area where there is sufficient lab data to verify and validate MUlR data.

3. . Provide a mechanism for storing and retrieving state and local data for water quality
interpretations and information.

Committee 5 - Soil Interpretations - Richard Schlepp

The committee recommended:

1. During the MLRA update process the capability class and subclass should be
coordinated between states.

2. The 2 to 10 meter zone should be examined from other sources as part of the MLRA
update procedure with guidelines developed by NSSC on what level of data collection
would be needed to provide water quality interpretations.

3. . Structure and consistence below the surface horizon be incorporated into the NASIS
data base to provide interpretations for root penetration and water movement.
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Committee 6 - Soil Survey Databases - Pierre Robert

Recommendations to the 6 charges include:

1.

2.

3. .

4.

5_

6.

7.

Must continually address current and future software and hardware needs.

Review past recommendations and implementations to assure follow-up.

Need to promote more training in use of soil data, basic computer operations, and
software use.

Gather and distribute information on types of data needed, innovations in SSSD
applications being used, and need for application software.

Needs to provide access of the soil database to users outside NCSS.

A standards committee was established at the 1991 NSSC meeting. This committee
needs line of communication to funnel needs to proper database staff. A streamlined
process with a check by Quality Assurance and a check for compatibility with SSSD
modules needs to he established or promoted.

A standing national committee is needed with representatives from: a) NSSC,
(NSSl,  SQA, SGIS);  b) state labs; c) state cooperators; and d) state office level SCS.

Field ‘I’rip

Typical (?) Minnesota weather (in the So’s with wind and rain) provided a refreshing
but pleasant field trip on June 17, 1992 to the Anoka sand plain in central Minnesota.

The informative field trip started at farming by soil site which was described by P.C.
Robert and J. Vetsch. Featured was nitrogen specific management by soil condition which
has the potential to increase crop yields, lower inputs and improve water quality by reducing
potential N 1~~~s.  We then traveled to the Sherhurne National Wildlife Refuge where M.
Tamer  described lamellae formation and S. Eggers discussed wetland identification.

After lunch, we visited the Management System Evaluation area (one of 5 MSEA
sites in U.S.). J. Anderson and J. Lamb described ongoing research and demonstrations.
We then visited a lung Term Ecological Research (LTER) site. P. Bates described the
Cedar Creek Natural IIistory  Area and the opportunities it provides the environmental
hiology research community.

NCR-3 Actm

Committee members continue to serve on Standing Committee on NCSS (National
Cooperative Soil Survey) Standards, Soil Taxonomy Committee, National Soil Survey Data
Base, National Cooperative Soil Survey Technical Advisory Committee and Eroded Mollisol
committee.
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The North Central Regional Soil Map and legend is still being worked on with
additional writing assignments to be made to committee members.

A Summary of Responses to the ‘1992 North Central
Soil Survey Conference Survey Questions

Question 1: Should we continue to hold the Bi-Annual NC Soil Survey Conference?

YES: 49
NO: 1 (wanted an Annual Regional SS Conference)

Question 2: Should we continue the joint USDA, SCS and Ag. Exp. Station meeting
format?

YES: so
NO: 0

Question 3: Please rate the current structure of the NCSSC (5 = excellent, and 1 = poor).

&&ill&!= Responses

1
2
2.5
3
3.5
4

$0 answer

0
4
I (2)

14
1 (?)

23
4
3)

Mean = 3.5
Median = 4.0

Question 4: Is the current meeting format effective?

YES: 38

::&&A~ 1 (?)
No answer: 3

Question 5: Should a full day be devoted to a field trip?

YES: 43
NO: 4
No answer: 3
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Question 6: Should more meeting time he devoted to committee work?

YES:  32
NO: 13
No answer: 5

Question 7: Should the MNTC staff  address the status of current NCSSC
recommendations and action items at the next meeting?

YES:  49
NO: 0
No answer: 1
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SOIL SCIENCE AND CHALLENGES OF GLOBAL

AGRICULTURAL AND ENVIRONMENTAL CONCERNS

Xari Eswaran

(National Leader, World Soil Resouroea,
Boil Conservation Service, P.0. BOX 2890,

Washington D.C. 20013, USA)

INTRODUCTION

With only seven years to go before the end of the century, the
global society is awaiting a paradigm shift in addressing global
problems. The 'Earth Summit', which was recently convened in Rio
de Janeiro, was among other things, an admission by world leaders
that major adjustments to current trends in land use was needed.
This political impetus comes from environmental and not from
agricultural concerns though the latter is equally disturbing and
is the cause for some of the environmental
Irrespective of

problems.
the motivating reasons of the

community,
political

the result will probably be the paradigm shift we
have awaited and which will necessarily force us to look at our
Soil Science profession in a new light and require us to address
new problems, develop new methods,
changes in our research agenda.

and in general make radical

The two driving forces in global concerns are sustainable
agriculture and global climate change and both are major
propellants of research and development due to the political
awareness and support they have received. No other efforts in
recent history have received the kinds or magnitude of support
from the global community. The soil science purist will argue
that as soils are the basis for both these concerns, a major
endeavor must be based on soils. Despite the validity of this,
recent trends show less emphasis to soil research by national
decision makers and international donors. Consequently, only a
small fraction of funding is going into soil research.

The thrust towards environmental sustainability was triggered by
the report of the Bruntland Commission which for the first time
emphasized the finite limits to global resources and alerted the
general public to the fragile nature of the living planet.

The concept of sustainable agriculture becomes pertinent and
takes on a new dimension when viewed in the context of limits to
resource availability and use. If such limits do not exist or
are perceived not to exist, exploitation
consequences is

with disregard to
the result as has happened in the past.

Sustainability hinges on the premise that arable agricultural
land is finite. It also assumes that much of the land that is
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suitable for agriculture is already in use except for a few
countries in Africa and South America. Of the 13.4 billion
hectares of ice-free land on the world's surface, only about 25%
is potentially arable. Of this potentially arable land, about
40% is suitable for productive agriculture and the remaining,
largely in the inter-tropical regions, require high inputs and
good management for sustained productivity.

The emerging crises are primarily related to the rising
population competing for the limited land resource. Perhaps for
the first time in the history of mankind, there will be
insufficient land for agriculture expansion. For the first time,
mankind is faced with the challenge of not only increasing
productivity but also preserving the resource base to achieve
inter-generational equity.

THE ISSUES

The Food and Agriculture Organization (FAO) has reported that in
the tropics cultivated land per person fell from 0.28 hectares
in 1971 to 0.22 hectares in 1986. This is evidence of the great
pressure on available land. In Southeast Asia and the Near East
the amount of land cultivated is already close to the amount of
potential land suited for cultivation. With geometric increases
in population, availability of land for agriculture becomes a
critical resource issue in most of these countries.

Major issues which directly and indirectly require the attention
of soil scientists are:

Limits of land resource. Many countries have reached or
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* Research emohasis on past concerns rather than future
problems. With the increasing pressure on land there is
a need for a greater emphasis on resource focused as
opposed to commodity-focused research, and the need to
provide an ecosystem emphasis in agronomic research and
transfer. Additionally a holistic systems approach to
agronomic research is required to address globally
relevant problems through regional agro-ecological
networks.

* Global climate chance. Future uncertainties about
anticipated climate change, specifically as these changes
affect sustainability of production, risks associated to
production, and the impact of climate change on the
quality of the resource base, must be adequately
presented if they are to influence decisions and actions.

* Policv options for decision makers. Because there are
insufficient policies based on meaningful research
results, the role of scientists is clearly diminished.
In addition there is frequently little effort by
responsible and knowledgeable scientists to link national
policies to global environmental concerns which are
crucial to sustainable land management.

All lands have constraints, however minor they may be. However,
there are some major constraints which are geographically
widespread or are shared by many countries.

Some of these are:

a.
b.
C.

d.
e.
f.

2
1.

Moisture stress
Soil acidity
Nutrient limitations
Compaction of soils
Problem soils (such as acid sulfate soils and peats)
Low organic matter content
Susceptibility to flooding
Susceptibility to land degradation
Lack of soil conservation policies

In many countries, misuse of land has or is resulting in stressed
lands which are degraded and whose production potential is
considerably reduced. Stressed ecosystems are those that are
degraded or have reached a stage of degradation at which they
cannot support their original biotic communities or
cannot support agriculture in the absence of relatively high
inputs. The stresses may be biotic and specifically,
anthropically induced or abiotic.

From a land resource point of view, examples of stressed
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ecosystems are:

- acid soils
- degraded lands of the humid tropics
- steep lands
- heavy clay soils
- wetlands
- lands of the semi-arid tropics
- multiple stressed lands

For agricultural purposes, some ecosystems are naturally
stressed. In the context of sustainable agriculture and
technology to mitigate the effects of anticipated global
climate change, there is an urgent need to better
understand such ecosystems, develop methods to assess and
monitor them, and evaluate technological options for their
management. The subject must be addressed in a multi-
disciplinary manner and involve environmentalists, ecologists,
agriculturists, soil scientists, and others.

ASSESSMENT OF LAND RELATED CONSTRAINTS

FAO must be credited with spearheading modern land evaluation and
the publication of the Framework for Land Evaluation (FAO, 1976)
and subsequently, the publication 'Guidelines: Land Evaluation
for Rainfed Agriculture' (FAO, 1984) marks the methodological
breakthroughs. FAO developed the concept of land quality which
is defined as "a complex attribute of land which act8 in a man;:;
distinct from the actions of other land qualities in
influence on the suitability of land for a specific kind of USS."
Land qualities are properties of land units that affect a
specific land use in a particular manner.

Land qualities can be determined on the basis of land
characteristics which are attributes of land that can be measured
or estimated. These land attributes are also employed in
establishing diagnostic factors. As defined by FAO (1984), a
diagnostic factor may be a particular land characteristic or a
function of several land characteristics, that has an understood
influence on the output from, or input to, a specified kind of
landuse.

For land evaluation for

lranfld
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For each of the 25 land qualities, the guidelines elaborate on
the nature and effects, application to evaluations, and means for
assessment. Nutrient availability, for example, can be assessed
by chemical analyses or, more qualitatively, with the fertility
capability classification (FCC) of Buol et al. (1975) as modified
by Sanchez et al. (1982).

In the process of land evaluation, the land qualities are
compared with the requirements of the specific landuse under
consideration. If there is a mismatch and the land qualities are
not in balance with the requirements, the system is stressed.

For a comprehensive discussion of the principles of land
evaluation the reader is referred to the classic "framework"
(FAO, 1976), the subsequent "guidelinesl'  (FAO 1984), and a recent
book by Davidson (1992) that is noteworthy for its breadth and
depth.

INFORMATION AND KNOWLEDGE NEEDS AND SOURCES

The quality and accuracy of land evaluation and stress assessment
depends on the availability of process knowledge of crop growth
and development, and environmental characterization data. For
most of the important crops of the tropics, the global aggregate
of basic knowledge about crop physiology and growth requirements
is adequate, although in many cases still widely dispersed.
There thus exists reasonable qualitative knowledge of the
environmental requirements of the crops to permit measurements
needed to correct constraints to optimal production. Detailed
assessments that must take cultivar-specific genetic
characteristics into account, however, are still hampered by the
lack of knowledge about these genetic coefficients.

Inadequate or incomplete environmental information, notably soil
and weather characterization data, on the other hand, often
constitutes the limiting factor in land appraisal, particularly
when specific assessments at large scales are involved (Eswaran
et al., 1992).

Reliable area- or site-specific primary data obviously provide
the best database, but in their absence default procedures may
produce satisfactory surrogate data. Where soil surveys
employing Soil Taxonomy (Soil Survey Staff, 1975) classes are
available, reasonable inferences about soil properties can be
made from the name of the taxon that identifies a map unit.

For example, one of the soils at the ICRISAT farm is classified
as a Lithic Rhodustalf; coarse-loamy, mixed, isohyperthermic.
The following analysis indicates the properties and, by
implication, constraints that can be derived from the various
elements that compose this name.

48
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Cateaory Formative Defined or inferred accessory
element provertv

Order.......alf................ subsoil with high base saturation;
no Al toxicity

Suborder....ust . . . . . . . . . . . . . . ..ustic soil moisture regime:
subsoil is dry for more than 90
cummulative days during the growing
season

Great Group.rhod...............red soil colors, high iron content
may cause P fixation

Subgroup....lithic............. lithic contact within 50 cm of the
surface, limited rooting volume and
moisture storing capacity

Family...... coarse-loamy.......less than 18% clay, low cation
exchange capacity; suseptible to
moisture stress

mixed.............. less than 40% of any single kind
of mineral other than quartz or
feldspars; intermediate clay-
related properties

isohyperthermic . . ..mean annual soil temperature is
22OC or more and difference between
mean summer and mean winter
temperatures is less than 5OC;
year-round growing season

Many properties important to plant growth can thus be inferred
from the name of the soil. Moreover, the name of a taxon, by
virtue of its position in the key to orders, suborders, great
groups and subgroups, also indicates what properties it cannot
have. Thus, Alfisols cannot have the properties that are, at the
order level, diagnostic for Histosols, Spodosols, Andisols,
Oxisols, Vertisols, Aridisols, Ultisols, and Mollisols.
Similarly, the parameters that differentiate Aqualfs and Boralfs
from Ustalfs cannot be properties of Ustalfs. And, at the great
group level, the differentiae for Durustalfs, Plinthustalfs,
Natrustalfs, Kandiustalfs, Kanhaplustalfs, or Paleustalfs cannot
be attributes of Rhodustalfs.

LAND DEGRADATION IN THE TROPICS

The Journal of Land Degradation and Rehabilitation defines land
degradation "as the loss of utility or potential utility through
reduction of or damage to physical, social or economic features
and/or reduction of ecosystem diversity." Land degradation is a
major threat to development and the Brundtland Commission (WCED,
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1987) noted that "there is a growing realization in national and
multinational institutions that not only many forms of economic
development erode the environmental resources upon which they are
based, but at the same time environmental degradation can
undermine economic development."

In an effort to establish baseline data about the state of land
degradation, the United Nations Environment Programme (UNEP)
commissioned the International Soil Reference and Information
Centre (ISRIC) to initiate a project entitled Global Assessment
of Soil Degradation (GLASOD). The project recently published a
World Map of the Status of Human-induced Soil Degradation.
According- to the explanatory note that accompanies -the
(Oldeman et al., 1991), the percentage of land affected by
degradation is as follows:

maps
soil

Africa........................l7%
Asia..........................lE%
South America.................l4%
Central America...............21%
Australasia...................l2%
WORLD.........................l5%

The GLASOD project arrived at these estimates by evaluating land
resources and degradation resulting from water erosion, wind
erosion, chemical deterioration, and physical deterioration. It
differentiates four degrees (light, moderate, strong, and
extreme) and also indicates the causative factors (deforestation,
overgrazing, agricultural mismanagement, overexploitation, and
bioindustrial activities). At the scale of 1:10 M, the
assessments are necessarily broad but, nonetheless constitute a
first step towards a global evaluation of the nature and
geographic extent of land degradation that indicate the magnitude
of the problem.

The island of Puerto Rico, for example, carries the map symbol
wt2.3 f/g. This indicates loss of topsoil through water erosion
(Wt), of a moderate degree and affecting 10 to 25 percent of the
island (2.3). The causes are deforestation (f) and overgrazing
(g). At the chosen scale, these estimates are a fair
representation of the actual situation.

It should be mentioned that not all land degradation results from
human activity. In many instances loss or reduction of land
performance is induced by natural phenomena, notably catastrophic
events such as volcanic activity and pedogenic processes leading
to acidification, salt accumulation, and nutrient leaching. It
must further be noted that not all human intervention is
negative. In many cases soil management and erosion control
have, in fact, improved land conditions, stabilized landscapes,
and reversed degradation trends. But it must also be emphasized
that although identifying the causes, nature and degree of
severity of stressed ecosystems and developing techniques for
control and rehabilitation is crucial, it may be an exercise in
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futility if political and socioeconomic conditions prevent their
implementation.

SOIL RESILIENCE AND SUSTAINABLE LARD MANAGEMENT

In view of the preceding discussion,, it should be obvious that
sustaining or enhancing the production levels of agroecosystems

challenge. The realization that stable food
~~od~ct?%"fevels.is  a conditio sine qua non for achieving food
security for future generations has brought the concept of
"sustainable agriculture" to the forefront. But although it is a
prominent and fashionable topic among agriculturalists and
environmentalists, a generally accepted definition has yet to
emerge. However, employing ideas advanced by Conway (1987) and
Conway and Barbier (1988), one can describe a sustainable
agricultural system a s one that maintains productivity,
stability, resilience, and equitability over time.

Central to this paradigm are the concepts of sustainable land
management (Dumanski et al., 1992a) and soil resilience
(Brinkman, 1990). In a paper that addresses these two concepts
in the context of AGENDA 21, Eswaran (1992) defined sustainable
land management as:

'@a system of technologies that aims to integrate ecological and
socioeconomic principles in the management of land for
agricultural and other uses to achieve intergenerational equity."

In the same paper he defines soil resilience as:

"the ability of a system to revert to its original or near
original performance or state that existed before the impressed
forces altered it."

Both concepts are still new to the scientific community and
efforts to formulate action programs continue to be rather
tentative. Nevertheless, an international Workshop on
'Evaluation for Sustainable Land Management in the Developing
World' held in Chiang Rai, Thailand, in 1991 (Dumanski et al.,
1992b), and an international symposium on 'Soil Resilience and
Sustainable Land Use' held in Budapest, Hungary, in 1992 helped
to bring the topics into sharper focus. The awareness created
will hopefully precipitate the concerted research programs that
are needed to effectively address these critical issues.

AGRO-BIOPHYSICAL DOMAINS: An Alternative Approach to Land
Evaluation

The Framework for Land Evaluation (FAO, 1976) constitutes a
scale-independent methodology for evaluating land performance for
a given agricultural use. The key process of the Framework is
"matching," i.e., the comparison of landuse and land. Although
it is emphasized that evaluations have to be made in terms that
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are relevant to the economic and social context of the area, the
methodology is largely based on environmental characteristics of
the land and crop requirements.
is that

One of the underlying principles
"evaluation involves comparison of more than a single

kind of use" (FAO, 1976). The Framework may thus be
characterized as a resource-driven methodology that evaluates
landuse alternatives for strategic planning.

Land evaluation, however, can also be approached from another
perspective. One can begin with a specific landuse and analyze
performance constraints in a given area or at a site. This
reasoning led to the concept of agro-biophysioal domains which
are defined as areas with the inherent suitability for a speoifio
landuse. The domains can be subdivided into subdomains on the
basis of actual production levels which are controlled by
biophysical, sociocultural and economic factors. These factors
are analyzed to identify the constraints and
prescriptions for performance improvements.

develop
Actual and potential

performance values are a function of environmental
characteristics, management inputs, and output returns. The
specificity of such assessments is obviously scale dependent and
increases with decreasing domain areas.

Fig. 1, indicates a hierarchy of domains that should facilitate
the assessment of the biophysical suitability of agricultural
systems, actual and potential production levels, and the
environmental effect of the managed system on the land resource
from global to local levels. Also shown in the table is the
approxrmate scale of the domains, the categoric level of the soil
units in the domains, and the increasing specificity of land
factors related to moisture availability.

At the domain level, the suitability of a specific crop can be
evaluated using the methodology of the FAO Framework and
Guidelines (FAO, 1976, 1984); the principles of which can be
applied at all scales. The Agro-ecologic Zones (AEZ) Project of
FAO employed this approach at a continental scale. Volume 1 of
the AEZ report (FAO, 1978) contains a description of the
methodology and the results for Africa. The maps delineate the
generalized agro-climatic suitability assessment for the rainfed
production of millet, sorghum, maize, wheat, soybean, sweet
potato, white potato, cassava, and cotton.
in fact,

The areas represent,
the small-scale agro-biophysical domains of these crops

in Africa. At the next level of assessment, soil properties are
taken into consideration to demarcate areas with high potential
and to signal areas with constraints.
illustrate the sorghum and maize domains

Figs. la, and b,
in Africa. This

analysis only shows the potential for the land use.
may be grown in other areas,

The crops

productive,
where. they may not be the most

or because of availability of management inputs such
as irrigation. At a continental scale, the socio-economic
conditions of the countries becomes an important consideration in
the domain analysis. Such preliminary assessments are important
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for targeting research and developmental activities for
international donors and research Centers.

The agro-biophysical domain approach differs from conventional
land evaluation methodologies in that it is economics driven and
seeks tactical solutions for enhancing agroecosystem performance,
whereas land evaluation is usually resource based and of a more
strategic nature.

IMPLICATIONS

Information technology such as relational databases, soil and
crop simulation models, expert systems, and decision support
systems have all contributed to transforming land resource
evaluation from an art to a science. The greatest impact,
however, came through advances in two areas: (1) the scientific
and commercial development of geographical information systems
(GIS) and companion digital terrain models (DTM), and (2) the
development of crop and environmental simulation models and
related rule-based systems.

A GIS is a set of tools that permit the collection, storage,
retrieval, transformation, manipulation, and display of spatially
referenced data. The capacity of GIS to explore a variety of
"what if" type questions using different scenarios, is obviously
of great importance to landuse planning and management.
Similarly, the modeling of agrosystems has added new dimensions
to land evaluation. Deterministic crop simulation models, for
example, can predict the performance of a crop in a part of an
agro-biophysical domain where it has not been grown. For a
comprehensive review and discussion of land information systems
and modeling of land resources, the reader is encouraged to
consult Davidson (1992).

These and other relevant information technologies are merely
tools, however. It cannot be overemphasized that the quality of
the output they produce depends on the availability of adequate
primary data. (Scarcity of such data caused what has been called
the "parameter crisis "--too many models chasing too few data.) A
serious problem in this regard is that government funding for
soil survey or meteorological monitoring is often inadequate or
being reduced. One reason for this may be that in the past soil
survey and climatological information have not been efficiently
used. The new information technology has changed this entirely
as it can process huge amounts of data into useful information in
very short periods of time. In our judgement, this should result
in a renaissance of soil survey rather than a reduction.

The subject of spatial variability of land characteristics also
requires attention. Stein et al. (1988) showed that this issue
is best addressed by incorporation of soil survey data into
geostatistical analysis with kriging. Another new development
that warrants further study is the application of fuzzy set
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theory in land evaluation (Wang et al., 1990). According to
Davidson (1992), still another avenue for research is the
application of artificial neural networks which can deal with
incomplete or inadequate data.

These scientific and technological advances, in conjunction with
adequate primary environmental characterization data, facilitates
an integrated approach to land resource issues that can play a
key role in promoting the wise use of land resources that may
help to prepare the groundwork for "the transition to sustainable
life on Earth," as envisioned by AGENDA 21.

CHALLENGES AND OPPORTUNITIES

1.

2.

3.

4.

5.

6.

7.

8.

Identification and monitoring of parameters (including
indicators) that control the enhancement of the quality
of the land resource, and quantification of their
impact in different agroenvironments.

Development of methodologies to evaluate the resilience
of stressed ecosystems and implementation of
preventive measures to retard degradation.

Identification of prime lands and application of modern
technoloav to enhance and sustain their production and
ensure their preservation for such uses.

Development of a conceptual,
sustainable land management
different land use scenarios.

integrated framework for
and its validation for

Development and utilization of systems-based analysis
and strategy tools for assessing the impact of
agricultural practices on the land resource and for
developing environmentally sound land use options.

Development of methods and approaches to evaluate impact
of land use changes on global climate and the converse,
which is the impact of global climate change on soil
resources.

New approaches to soil resource inventory and
monitoring, utilizing recent computer technology, to
make farm level resource information readily available
to clients, particularly in developing countries.

Translating soil resource information and soil research
findings into implementable policy options.

As the century draws to a close, soil scientists throughout the
world can help catalyze the new global environmental paradigm.
Feeding and clothing an expanding population and striving for
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zero-degree degradation of land resources is still the most
viable and exciting option for the 21st. century. The knowledge
of soil scientists is extremely relevant to the changing
conditions of our world; but it will be insignificant if we fail
to satisfy the critical needs of our governments and the people
they represent. We can draw on the strength of our ancestors,
revisit our capabilities as professionals and see beyond the
obvious.

Let our vision be,

“PRODUCTIVE NATIONS IN HARMONY
WITH A QUALITY ENVIRONMENT”

55.
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THE SOIL MANAGEMENT COLLABORATIVE RESEARCH SUPPORT PROGRAM (CRSP)

Roger G. Hanson
Director, Management Entity

North Carolina State University
Box 7113, 209 Daniels Hall
Raleigh, NC 27695-7113

I. WHAT IS A CRSP

A CRSP is a Collaborative Research Support Program bringing
together scientists in the United States and developing countries
to address constraints of food security, sustainable agriculture,
natural resource management and other factors to enhance the
quality of life for small-scale farmers and their families. The
CRSPs were created through the 1975 Title XII legislation and
administered and funded under the U.S. Agency for International
Development. The Soil Management CRSP, known as TropSoils, was
created in 1981 and includes Cornell University, the University
of Hawaii, North Carolina State University, and Texas A&M
University. Recently, special international activities of the
USDA--Agricultural Research Service, Economic Research Service,
Soil Conservation Service and the Nitrogen Fixation by Tropical
Agricultural Legumes (NifTAL) project of the University of
Hawaii--have been merged into TropSoils.

II. SOILS AS THE SUSTAINABLE AGRICULBTURE RESOURCES BASE

Natural resources, with soils as the foundation, are the
long tern capital on which nations build and grow. Every country
has an endowment of soil, water, mineral, plant, and animal
resources. If the quality of life of its inhabitants is to be
improved and sustained, it must be a good steward of these
resources. Catastrophic consequences have beset those prior
civilizations that allowed degradation of their natural resources
beyond the levels necessary to sustain them. Similar processes
are in progress today in many of the underdeveloped and
developing countries.

Because capital inputs are strongly limiting in
underdeveloped and developing countries, the nature, quality, and
distribution of land resources strongly govern utilization of
land for agricultural production. For this reason, the most
efficient integration of indigenous cultivator knowledge into
research programs is via a knowledge of the constraints and
potentials of soil resources as perceived by farmers. Subsequent
cataloging of this information with baseline soil
characterization and classification systems provides the best
avenue for rapid assimilation of new technology by farmers. This
integrated approach to technology assimilation for transfer on a
Land Management Unit basis also serves for extrapolation of this
information to other developing regions having similar soils and
socio-economic structures.
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111. THE SOIL MANAGEMENT CRSP GOAL

The goal of the Soil Management CRSP is to develop and adapt
improved soil-management technologies that are agronomically,
ecologically and economically sound for developing countries in
the tropics. To accomplish this goal, the Soil Management CRSP
has focused its research thrusts on the major constraints to
sound Natural Resource Manaqement, &stainable Agriculture
Production and Outreach. As the research process has progressed
by generating appropriate technology for Natural Resource
Management and Sustainable Agricultural Production, the Outreach
thrust serves as the transfer activity working integratively on
basic Land Management Units.

IV. THE SOIL MANAGEMENT CRSP GLOBAL PROGRAM

A. SUSTAINABLE AGRICULTURE PRODUCTION - The successful
management of resources for agriculture to satisfy changing human
needs while maintaining or enhancing the natural-resource base
and avoiding environmental degradation.

1. Soil Aciditv - Most soils in the humid tropics are very
acid, low in exchangeable bases, and high in exchangeable
aluminum. The acidity and toxicity of these soils constrains
agricultural productivity in several ways. Sensitivity of plant
species and cultivars to soil acidity and associated problems
limits crop production. Technologies to ameliorate soil acidity
are paramount on most tropical soils and has been a major
activity in TropSoils research programs.

2. Nutrient Deficiencies and Losses - Soils in the humid
tropics are often low or deficient in one or more primary and
secondary plant nutrients. Low crop yields attributable to poor
nutrition and accelerating soil degradation are major
contributors to land abandonment and continuous rainforest
destruction. Biological perspectives and nutrient cycling
knowledge is necessary for sustainable systems.

3. Soil Phvsical Limitations - Soils of the tropics are
characteristically highly weathered and, because of climate and
other natural factors, are variable in organic matter. The
overuse of traditional management systems often leads to soil
physical degradation, land abandonment and rainforest
encroachment.

4. Toooqraphic Limitations - Landscape configurations
impose special challenges in the development of appropriate soil-
management technologies. Humid tropical soils of the steep lands
are especially vulnerable to degradation as a result of water
erosion. Selection of crops, cultivars, cropping sequences, and
crop mixtures without considering landscape configurations often
results in a loss of food and fuel production. Some landscape
should best not be disturbed.
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5. Water Stress - Moisture stress, natural or imposed, may
result from either excessive or inadequate amounts of water.
Selections of the best ecologically adaptable and socially
acceptable combination of crops, plant species, cultivars, and
cropping sequences and necessary production management must be
decisions tempered with experience, financial constraints, and
risk assessments.

B. NATURAL RESOURCE MANAGEMENT - The management, conservation,
and enhancement of those natural resources which are most
critical to meeting food, fiber, fuel and shelter requirements,
as well as preserving genetic diversity and attenuating climatic
change.

1. Land-Clearino Pressure - Population growth in the
tropics places extreme pressure on the soil resources. As farm
numbers increase, fallow periods are shorter, and vital nutrients
are lost from the soil. Farmers must then clear more land to
grow the same amount of food. Countries with high populations
have little under-used land available.

2. Landscape Restrictions - Even on rolling and gently
sloping tropical landscapes, wind and water erosion may be
common. Without reliable information about natural processes, it
is impossible to formulate sound management practices.

3. Climate Variability - In regions where rainfall or
temperature are extreme, climate can be a major factor in soil
management. Climate influences the physical, chemical and
biological properties of soils, as well as the choice of crops
and of cropping systems.

4. Inadequate Resource Informam - Policies to achieve
sustainable agriculture production must be based on an adequate
technical assessment of natural resource inventory. Inventories
of the soil and water resources along with the other natural
resources are often incomplete or not available. Almost no
reliable information exists on how forest conversion effects soi
dynamics. Inventory of indigenous technologies should be
included with physical inventories.

5. Production--Demand Pressure_- Population growth,
accompanied by increased demand for food, fiber, fuel and shelter
materials, places extreme pressure on the soil resources. Larger
and larger areas must be brought into production to meet the
demands for food and exports. Soil resource inventories are
needed to plan and develop sound long-term export crop policies.

C. OUTREACH - Those extrapolations, communications, training,
networking, and decision-support activities which translate
research into useful knowledge.

6/
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1. Number and Diversitv of Usem - People throughout the
developing world lack appropriate soil-management technologies.
They are diverse in their needs, languages, and cultures.
Extension and communication channels in developing countries are
rudimentary; ethnic, cultural, and linguistic barriers are
common.

2. Number and Diversitv of Soi. - To be effective, soil-
management practices must accommodate a range of conditions,
including soil chemical and physical processes and crop and
cultivar; climate and landscape; and social and economic
conditions.
many sites,

While certain soil-management problems are common to
solutions appropriate for one location may be

inappropriate for another.

3. Lack of local EXDertiSe. Information - The lack of
trained soil scientists, agronomists, educators, and
communicators in developing countries impedes the transfer and
adoption of new agricultural technologies. Training and
education provided by the Soil Management CRSP degree programs,
workshops, and field projects contribute significantly to the
base of soil-management expertise in the developing countries.

4. Information Knowledge GaD _ Traditionally, research
results become scientific knowledge through a lengthy process of
consensus-building that includes peer review, publishing, public
comment and application. In developing countries with degraded
and degrading soils rapid application is important to stabilize
the natural resource base while developing sustainable
agriculture production. Decision Support Systems and Geographic
Information Systems offer effective means to capture new
technologies that can be integrated with indigenous technologies
for transfer onto small watersheds or Land Management Units.

5. Lack of Skills & Research CaDabilitV - A constraint to
Natural Resource Management and Sustainable Agriculture
Production in developing countries is the shortage of trained
professionals to implement appropriate policies and programs.
The Soil Management CRSP has the Institutional strength to
provide education, training, backstopping and broad based support
to Natural Resource Management and Sustainable Agriculture
Production.

V. SOIL MANAGEMENT CRSP OPERATIONAL, STRATEGY

While developing nations in the tropics share common
constraints to Natural Resource Management, Sustainable
Agriculture Production and Outreach, these constraints manifest
themselves in varying ways from region to region. The
operational strategy employed is to structure the operations
along the following agroecological zones.
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A. Humid Tropics - This is the portion of the tropics where
there is no more than a three-month dry season and temperature is
not a limiting factor to plant growth. The native vegetation is
tropical rainforest. Soil Acidity and nutrient deficiencies are
common chemical constraints to crop production.

B. Semiarid Trop& - This zone is characterized by a
protracted dry season of six to nine months. Erratic
precipitation, wind and water erosion, desertification, soil
acidity and nutrient deficiency are major constraints to crop
production.

C. Savannas - This portion of the tropics is characterized by a
strong dry season of four to six months, savanna vegetation and
predominantly acid soils with inherently low nutrient levels but
generally good physical conditions.
limiting factor to plant growth.

Temperature is not a

D. Temoerate Regions - The temperate regions, the regions north
and south of the 23' 27' north and south parallels is common
referenced as the temperate regions. These regions are
characterized by definite cold and warm periods that control
plant growth and soil physical, chemical and biological
processes.

VI. THE MERGED PROGRAM COMPONENTS OF TROPSOILS

A. USDA - Soil Conservation Services_ - The USDA-SCS merger with
TropSoils brings in the activities of the Soil Management Support
Services (SMSS) program including support from the SCS
characterization laboratory in Lincoln, Nebraska.
areas of activities are:

The major
1) utilization of soil resources

information in policy formulation, economic planning and
alternatives to global warming; 2) global soil database
development to support modelling activities, farming systems and
quantification of soil resources degradation; 3) soil and site
characterization to enhance the process of technology transfer;
4) technical support to developing soil and environmental
monitoring and strategies and resource management; and 5)
outreach activities through organized workshops, field tours,
training forums, publications and development of media aids. The
USDa-SCS component and Texas A&M University have experiences in
the development and application of the Geographic Information
Systems (GIS) for Soil and Water Resources Inventories and
Integrated Management of Agricultural Watershed in West Africa.

B. USDA - Aoricultural  Research Services and Economic Research
Services - This merger brings those program components from the
Technology for Soil Moisture Management (TSMM) program. The
project provides technical assistance for improving investment
decisions in the development of dryland and rainfed agriculture.
The overall objective is to maintain and improve the soil and
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VII. PORTFOLIO OF SOIL MANAGEMENT PROGRAMS

Scientists in the Soil Management CRSP have developed
collaborative research and educational activities in the
following key program areas:

low-input management systems
soil characterization and classification
soil variability and acidity
green manures and nitrogen management
integrated nutrient management
soil-water-plant-nutrient relationship
soil-water conservation and management
develop improved Rhizobium/legume  genetic technologies
develop methods for monitoring microorganisms in the
environment
land reclamation and conservation technologies
continuous cultivation of food crops
agroforestry systems for soil/water/nutrient management
improved sustainable pastures
paddy-rice production
integrated watershed management
selection and use of indigenous plant species
indigenous technologies and socioeconomic impacts
decision support systems development
generation of environmental rhizobia performance prediction
data base
establishment of regional BNF resource centers
technical assistance to commercial inoculant producers
establishment of international soil pedon description data
base
technical support to crop commodity research programs
economic impact assessments
graduate education and short-term training

The technologies generated by the Soil Management CRSP
funnel into developed Decision Support and Geological Information
Systems to systemize transfer and serve to identify gaps in the
technology base.

Technical outreach materials as products of collaborative
research have been provided upon request to over SO countries
throughout the world. Results of this acceptance has resulted in
many international scientists and students wanting to study at a
TropSoils institution. Much of this success is based on research
activities being jointly planned, implemented and evaluated.
This mode of operation maintains long-term linkages between
scientists and their interest
environmentally sound natural

in sustainable agriculture and
resource management.
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VIII..SUMMARY

The Soil Management CRSP program focus is on management of
soil, water and nutrient resources for sustainable agricultural
production that enhances the natural resource base. Research and
outreach activities are jointly planned between researchers in
U.S. institutions and scientists in host-country institutions.
This develops networks and long-term linkages between scientists
with the common goal of sound management of the world's soil and
water resources.

The Soil Management CRSP has long-term experiences in
intercropping and crop rotation that can increase ground cover,
return organic material and fix nitrogen, as well as add income
through forage and fodder crops. The importance of the role of
animals through increased use of forages, manure production for
nutrient cycling and animal traction are integrated with the
total cropping system on the basis of Land Management Units. The
Soil Management CRSP Land Management Unit approach integrates
traditional commodity research with natural resource based
agronomic and socio-economic research, on-farm testing of
improved varieties in conjunction with improved cropping systems
and cultural practices to maximum impact of improved commodity
cultivars.

The socio-economic factor, understanding indigenous
technologies, land and tree tenure, labor constraints and access
to resources as they effect farmer decisions and the role of
women in these decisions are fundamental to
Unit approach of the Soil Management CRSP.
in testing and research and future planning
important in the likelihood for adoption of
technologies.

the Land Management
Farmer participation
have been found most
appropriate
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A FRAMEWORK FOR EVALUATION OF
SUSTAINABLE LAND MANAGEMENT

____________________I_________

J. Dumanski
Centre for Land and Biological Resources Research

Agriculture Canada
Ottawa, Canada

CHALLENGES AND OPPONTUNITIEB

Rising populations competing for limited land resources have
focused attention on the need for increasing food production, while
preserving the resource base and decreasing land degradation. This
has prompted discussion on the sustainability of current land
management systems.

Sustainable land management (SLM) has emerged as a global issue in
securing enhanced productivity and performance of land resources,
consistent with minimising adverse effects on the environment. To
achieve this there is an urgent need to develop and implement
appropriate technologies and policies for more effective land
management which are sustainable over time. Significantly, SLM was
high on the priority list of AGENDA 21 of the United Nations
Conference on the Environment and Development, held in Rio de
Janeiro, June, 1992. Also, Osten-Sacken (1992) has recently
reported that the Consultative Group on International Agricultural
Research (CGIAR) must address sustainable land use management as a
matter of priority in the coming years.

THE NEED FOR A FRAMEWORK

Decisions as to whether or not a particular type of land use is
sustainable in a given environment over a stated period of time can
potentially be assessed using a framework approach. With this in
mind, IBSPAM brought together a group of international agencies to
develop a structured methodology for evaluating the sustainability
of land management. The outcome was an International Workshop on
""Evaluation for Sustainable Land Management in the Developing
Worldq181, held at Chiang Rai, Thailand, September, 1991. One
recommendation from this workshop was that an International Working
Group be established to develop a Framework for Evaluation of
Sustainable Land Management (FESLM) in partnership with the
following institutions:

- Food and Agriculture Organization of the United Nations;
- International Fertilizer Development Centre;
- International Society of Soil Science;
- TROPSOILS Collaborative Research Management Program;
- Agriculture Canada.

More recently, this group has been expanded with the addition of:
- International Centre for Research in Agroforestry;
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- Tropical Soils, Biology and Fertility Program.

The International Working Group has developed the following
definition of SLM:

Sustainable land management combines technologies, policies
and activities aimed at integrating socio-economic principles
with environmental concerns so as to simultaneously:

-maintainor enhanceproduction/services (productivity);
- reduce the level of production risk (stability);
- protect the potential of natural resources and prevent
degradation of soil and water quality (protection);
- be economically viable (viability);
- be socially acceptable (acceptability).

These five objectives of SLM - productivity, stability, protection,
viability and acceptability - are the basic pillars and the
foundation on which the Framework is being built.

WHAT 18 THE FRAMEWORK

The Framework is designed to function as a logical pathway for
analysis of the probability of sustainability. The pathway seeks to
connect the form of land use under investigation with the multitude
of environmental, economic and social conditions that collectively
determine whether that form of land management is sustainable or
will lead to sustainability. The Framework enables the evaluation
of sustainability in a scientifically sound, logical, stepwise
fashion, so as to develop a solution (assessment end point) in
which one can have confidence.

The foundation for the Framework is provided by the five pillars of
sustainable land management: productivity, stability, protection,
viability, and acceptability. The Framework is designed as a
hierarchy, consisting of five levels, which collectively lead one
through the process of assessment, but in a manner that ensures
that the most important (controlling) processes or constraints to
sustainability are considered along the way. The land uses and the
land management factors to be considered are defined in the first
two levels of the Framework, whereas the diagnostic criteria to be
used in the assessment, the causes and effects of each, and the
indicators and thresholds for evaluating sustainability are defined
in the lower three levels.

The levels of the Framework are summarized as follows:

Level 1: OBJECTIVE - identification of the land use system(s) to
be evaluated.

Level 2: MEANS - specification of the land management practices
employed in the land use system(s).

(Collectively the OBJECTIVE and MEANS statements describe WHAT will
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be evaluated)

Level 3:

Level 4:

Level 5:

EVALUATION FACTORS - identification of all physical,
biological, social and economic factors which
potentially bear on the sustainability of the system.

DIAGNOSTIC CRITERIA - establishment of cause and effect
relationships between factors; collecting evidence of
trends in these relationships on the site; projecting
a pattern of these future trends. These are attained
through analyses of available information, including
modelling and expert systems, but it may also involve
experimentation.

INDICATORS AND THRESHOLDS - measurable or observable
attributes which describe the rate and direction of
change in one or more of the pillars of SLM and
identify the status or condition of sustainability;
measures beyond which the system can be judged to be
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to identify the issues of SLM, develop a strategy on how to deal
with these issues and to develop indicators of SLM to be applied in
the Framework and used for reporting on the status of natural
resources. Twelve focus groups from 36 countries developed
indicators for specific land uses in five of the major climate
regions of the world. The major conclusions of this workshop were
as follows:

* The groups recommended 3 - 5 indicators for each of the
agronomic, environmental, economic and social dimensions of SLM.
Given our current knowledge, no single indicator of SLM could be
developed and the "basket" of indicators is the preferred approach.

4 The indicators recommended by the focus groups reflected the
performance of particular management practices and a specified land
use in a defined environmental setting. This indicates that
indicators
practices,

cannot be separated from current land management
land uses and local environmental conditions.

* The above notwithstanding, a number of indicators consistently
re-appeared from several of the focus groups. These were the
following:

Crop yield (trend and variability)
Nutrient Balance
Maintenance of Soil Cover
Soil Quality/Quantity
Water Quality/Quantity
Net Farm Profitability
Participation in Conservation Practices

These indicators possibly preview a set of generic indicators that
could be developed as international standards for evaluation and
monitoring of SLM.

TEE WAY AHEAD

Work on the FESLM was initiated only two years ago, but already
much has been achieved. The international working group is in
place, and it has developed the basis for investigation and
research of SLM, as well as a definition and a prototype structure
for the Framework. A discussion paper for application of the FESLM
has been prepared, and will be published by FAO as part of their
World Resource8 Series. A symposium on the FESLM will be held as
part of the 15 Congress of the ISSS.

In addition to this, a series of case studies are being undertaken
in different parts of the world to test the concepts of SLM and
make improvements as necessary. The case studies will be in
Australia, Canada, Africa and Asia. Results of these will be
reported at international workshops currently being planned for
Africa in 1995 and Europe in 1996. Case studies and related
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research on SLM in other parts of the world would be welcome to
strengthen the concepts and the structure of the FESLM.

Although the international working group is leading the way, the
search for sustainable systems of land management is everyone's
responsibility. Sustainable land management involves harmonisinq
environmental and ecological concerns with the economic realities
of food and fibre production. The simple economic criteria of the
past can no longer be used as yardsticks of future success.
Although agriculture is producing more food on less land and with
fewer people than ever before, there are few who would claim that
our current production systems are sustainable. Last year, in
Canada and in the U.S., government support programs accounted for
about 50 percent of net farm income. Both consumers and producers
are wondering if current support systems are the right approach.
There is increasing evidence that society is demanding more from
agriculture than simply putting food on the table. Increasingly, it
is demanding that farmers become the custodians of rural resources,
particularly soil, water and habitat.

The attainment of the objectives of SLM and the transition to a
sustainable agriculture will require a long-term commitment, and
there are no universal solutions. Technological and scientific
advances will be instrumental in this, but political, economic and
institutional structures will also have to be part of the solution.

REFERENCE

Osten-Sacken, A. von der. 1992. New directions for the CGIAR.
Finance and Development, March issue. Washington, D.C. 26-31.

.



-68-

FRAMEWORK F’$;t EVALUATION

SUSTAINABLE LA& MANAGEMENT

r - i

’ s ’

‘ U ’
‘ P ’
‘P’
‘ 0 ’

IRI
IT,
I I I
INI
lGl

I ! I

I I I

INI

IFI

101

IRI

?

PURPOSE
OBJECTIVE

_ LAND USE SYSTEtb5  TO 4
BE EVALUATED

MEANS

I -LAND MANAGEMENT
PRACTICES EMPLOYED I

t

ANALYSIS
EVALUATION FACTORS

- PHYSICAL, BIOLOGICAL, ECONOMIC, SOCIAL
DIAGNOSTIC CRITERIA

ESTABLISH RELATIONSHIPS OF FACTORS
- CAUSEAND EFFECTS

COLLECT EVIDENCE:
- OBSERVABLE, THEORETICAL.

SPATIAL. HISTORICAL
PROJECtPAtiERNS  Of FUTURE TRENDS

INDICATORS AND THRESHOLDS
- I D E N T I F I C AT IO N 0~ THE CONDITIONS OF

SUSTAINABILITY. OR MEASURES BEYOND
WHICH THE SYSTEM CAN’BEJUDGED
UNSUSTAINABLE

A
.

t

ITI

‘Nl
I I

IMPLEMENTATION 1
- -

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

I
I
I
I
I
I
I



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

-69-

SOIL SURVEY ACTIVITIES IN CANADA *

D. Richard Coote
Program Leader

Centre for Land and Biological Resources Research
Research Branch,

Agriculture Canada,
Central Experimental Farm,
Ottawa, Ontario, KlA OC6

Historically, soil inventory (mapping) activities in Canada have
been a joint Federal-Provincial responsibility. Teams of
pedologists were employed in each Province by the Federal
Government, and by the Provincial Governments. Depending on the
Province, and on political considerations at the time, these teams
worked more or less closely with each other. In some cases the
teams were completely integrated, being indistinguishable to the
outsider: in other cases they worked in different counties.
Publication of reports was often a joint effort,and in other cases
they were separate. In any case, responsibility for correlation,
quality control and maintenance of the classification system was
vested in the Federal program.

The last 5 years have seen some significant changes in the "Soil
Survey" program in Canada - not the least of which is the official
demise of the name "Soil Survey"! Regrettably, this name has
become associated, at the upper levels of our bureaucracy, with
"digging holes all over the country". This idea leads to concern
over possible Federal-Provincial jurisdictional disputes, so we
call ourselves "Land Resource Data and Applications" instead. The
essential activities associated with 8tsoil survey" continue, as
does the use of this name by the public. The program, however, has
a different emphasis than in former years.

The shifts in soil survey activities that have occurred across
Canada over the last five years have made us generally more
distinct as Federal or provincial teams, because the Federal
pedologists are involved in more research than previously. At the
same time, some provinces have more or less discontinued their soil
survey programs. The movement of federal activities towards more
research has been driven by reviews of our programs that have
questioned the need for Federal employees to be doing large-scale
soil surveys. These are often seen as the responsibility of the
provincial governments under our loose constitutional framework. As
federal employees, we have consequently reduced our involvement on
field mapping in many provinces over the last five years. However,
correlation and quality control activities, and the maintenance of
the Canadian System of Soil Classification and the National Soil
Database, have never been questioned as federal roles.

* C o n t r i b u t i o n  No.:  CLBRR 93-69
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Being part of the Research Branch of Agriculture Canada, when
reductions in field mapping have occur.red our federal pedologists
have been re-directed into greater support of our soil quality and
management research activities. These are also carried out under
the mandate of our Centre. Many provinces have also re-evaluated
their soil survey activities, and in some cases have concluded that
enough soil mapping has been done to meet their needs. Having very
little involvement in research, these provinces have generally
re-directed their soil survey staff to extension-type activities.

Our Centre remains unique in Canada, having a headquarters facility
in Ottawa employing soil scientists mostly engaged in research, and
having a YInit" in every province (and even in the Yukon
Territory), which interacts directly with provincial programs and
attempts to address their priority needs. No other Agriculture
Canada research establishment has such a wide mandate or
distribution. Our budgets are constantly shrinking, as is our
compliment of staff. Nevertheless, we are still very active in
many elements of soil inventory, correlation, soil classification,
and related topics, and these will be summarized below.

Figure 1. Staff involved in Soil Survey across Canada

Our current soil inventory programi in Canada ranges from
essentially no activity in Prince Edward Island, to mapping at the
rate of over 3 million acres per year in Saskatchewan. Prince
Edward Island has been mapped at l:lO,OOO, and no further mapping
is considered necessary. Saskatchewan still has extensive areas in
the agricultural region for which only reconnaissance scale
(1:500,000 and 1:250,000)  maps are available, and the objective is
to have the entire agricultural portion of the province mapped at
l:lOO,OOO or larger. Activity in the other provinces covers the
spectrum between these two extremes, and is summarized in Table 1.
In all provinces, we are responsible for correlation, whether it be
for provincial or private soil mapping. Staff trained in
correlation are available to provide this service in all provinces.
Correlation at the national level is provided by two pedologists
located in Ottawa. A major effort is now being directed towards
upgrading older maps and databases, using stereoscopic area1
photography, digital terrain analysis and remote sensing to improve
their accuracy and reliability.

Table 1. Federal-Provincial Soil Inventory:

Soil Survey Related Activities:

Table 2. Soil Survey Related Activities in Canada
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Taxonomy: The Canadian System of Soil Classification is not a
static object, but a dynamic system that continues to evolve as new
concepts and information become available. We are presently
developing a new Vertisolic Order, and reviewing the Cryosolic
Order. Both of these activities are being done with considerable
cooperation and assistance from the National Cooperative Soil
Survey, so many of you will be more familiar with the details than
am I. We consider the maintenance of the Canadian system to be a
high priority, for it will fall into disuse if it is perceived to
be out-of-date or incomplete. Our current activities include
western (last year) and eastern (next year) tours to establish the
nature and occurrence of Vertisols in Canada, and the International
Correlation Meeting and Tour of Permafrost Affected Soils, that
will take place in Alaska and the Northwest Territories of Canada
in July of this year (1993).

National Mapping (Soil Landscapes of Canada): We are nearing
completion of total coverage of Canada with 1:l million Soil
Landscapes maps based on available data (no new field mapping).
This is a remarkable achievement when the size of the country, and
the scarce resources in our program are considered! Our databases
are complete for all but a small part of Northern Quebec, and only
the northern map sheets of British Columbia, Ontario, Quebec and
Newfoundland remain to be published. This success is due, in large
part, to my colleagues Jack Shields and Charles Tarnocai, who have
been responsible for the coordination and compilation of these huge
databases for the provinces and the territories, respectively.
Pedologists in the Units also compiled data for the provincial
coverages and the Yukon. We are now using these maps and their
databases for a wide range of interpretive projects, including
erosion risk, ecological stratification, soil carbon, and soil
quality assessment, to name just a few.

Figure 2. Soil Landscapes of Canada, 1993.

Canadian Soil Information System (CanSIS): This GIS based soil
data management system was one of the first in the world when it
was initiated in the early 1970s. We now operate with ARC/Info
software, and we are in the process of converting from a VAX
mainframe to UNIX workstations. The system contains 1,400
digitized maps, with another 1,300 in progress. Our Land Resource
Units in each province have a variety of different GIS systems
(ARC/Info, PAMAP, SPANS, TERRASOFT, CARIS) but data are exchanged
without difficulty between the systems. Much of the time of our
staff is involved with completion and editing of data files to
accompany newly digitized maps. Support through Canada's Green Plan
(a multi-departmental environmental initiative of the present
government) is aiding the preparation of "seamless" coverage of
digital soil data for the Prairie Provinces (Alberta, Saskatchewan
and Manitoba) at a scale of l:lOO,OOO. This effort combines soil
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survey upgrade activities in the three Land Resource Units in these
provinces, as well as the GIS and soil inventory expertise
elsewhere in the Centre.

Figure 3. Structure of Canadian Soil Information System (CanSIS)

Ecological Stratification: More than ever, we are being urged to
report a range of activities and data on a l'ecosystemt' basis. To
facilitate this, and with the support of Canada's State of the
Environment Reporting program (Environment Canada), we are
establishing a heirachial "framework" based on the Soil Landscapes
of Canada and the Ecoregion Map of Canada. The SLC map polygons
(1:lM) are grouped according to climate, landform and vegetation
into Land Resource Areas (LRA - 1:2M scale), which in turn can be
grouped into Ecoregions (1:7.5M scale), which can be further
grouped into Ecoprovinces and Ecozones. This cooperative approach
between the Canada Departments of Agriculture and Environment will
provide a unique "nestedl' and georeferenced product at the national
level. There are approximately 220 Ecoregions in Canada. The result
will be a federally/provincially agreed geographical system for
reporting most agricultural and environmental information. The
"framework" is being correlated along the border with the U.S. to
ensure continental consistency.

Figure 4. Ecological Regions of Canada

Pedological Processes and Soil Carbon: Current activities in
pedological process are focused on soil carbon. In addition,
process studies include temperature work on soils around the
Mackenzie Valley pipeline. The objective of the soil carbon study
is to determine the amounts and dynamics of soil carbon in Canadian
soils. The results to date include 28 map sheets of soil carbon
data to lm depth (or to the bottom of organic layers in organic
soils), and an extensive database of related information. The data
are geographically linked to the Soil Landscapes of Canada maps,
and it was the soil carbon study that resulted in the soil
landscape maps of the north being completed. The data are being
correlated with US information along the border, and a combined
North American map is proposed. Charles Tarnocai is working with
John Kimble to complete this database, which will be of great value
to "global warming" modellers.

Data Applications: The short-term objective of this project is to
come up with a replacement for our old "Soil Capability for
Agriculture" rating system. The old system is being used in ways
that are beyond its original intent, principally by municipalities
and consultants involved with land zoning disputes. The new system
will use a greater portion of the existing land resource data base,
will be more objective, and will be tuned to different climate
conditions and cropping expectations. A first version is now
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available, which covers soil suitability for cereal-grains. My
predecessor, Wayne Pettapiece, is the leader of this initiative.

G.I.S. Procedures: There is great interest in increasing our
capabilities with GIS for many applications of land resource data.
Digital terrain analysis and remote sensing are being used to
obtain information that can be applied to existing maps and
databases, thus increasing their resolution and accuracy. The
results can also be applied to upgrading old surveys, which often
omitted soil and landscape attributes that are of importance today.
Regrettably, our current short-fall in funding and personnel has
left this study with several vacant positions, and few resources.

Database Integration: This is another initiative that is being
supported by the federal Department of the Environment (Environment
Canada). The objective is to develop and demonstrate models and
procedures for soil/land quality assessment that can be applied at
the Land Resource Area level of the National Ecological Framework.
The work is being done by the Manitoba Land Resource Unit, and will
focus initially on the agricultural part of the Prairie Provinces.

Benchmark Soil Quality Monitoring Sites: Under this study, 22
sites have been selected in the major agricultural soils of each
province, so that they represent "typical" agricultural land use
across the country. The study is led by Chang Wang! in Ottawa, and
each site is managed by the CLBRR Land Resource Unit staff in each
province. Soils have been intensively sampled and analysed for all
baseline information, either on a grid (20m square) or on a
transect basis. Sites are about 5 ha (12ac) in area, and are
farmed by the owners according to their own farm plan.

Figure 5. Benchmark Site Network.

Conclusion

*8Soil Survey" is still alive and well in Canada, though we are
sometimes a little cautious about admitting it! The pedology
community in Canada has always valued the close and constructive
relationship it has had with the National Cooperative Soil Survey,
and looks forward to this continuing. We are especially pleased
with, and grateful for, the interest that you have always shown in
correlation activities. We have several such activities underway
at present, and recently signed an agreement with you to formalize
the completion and correlation of the Soil Carbon database for
North America. During my relatively brief assignment as Leader of
our Land Resource Data and Applications Program, I shall do all I
can to maintain and strengthen the links between our respective
programs.



-74-

N

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



Table 2. Soil Survey Related Activities in Canada

Study j Prof. ITech]  Activity
Taxonomy 1 1 0 1 Classification and description of Vertisols and Cryosols in Canada

(in cooperation with NCSS)
National Mapping I 1 5 Soil Landscapes of Canada - 1 :I M maps and databases
Canadian Soil ! 3 17 National Soil Database, derived maps

’ Information System I I

Ecoloaical 31 1 1 Ecozone. Land Resource Regions and Land Resource Areas, based-.
/ Stra!ifica?ion I / on Soil Landscapes database (in cooperation with Environment Can,)
/ Pedoiogical Proc. 1 I I /Northern  soils, soil carbon database (in cooperation with NCSS)
/ and Soil Carbon ~ I /

/Data Applications ) , / 0 1 Soil suitability (capability) rating system: application of models,
! / / interpretive algoriths
lGlS procedures / 1 / 0 Development of GIS procedures, remote sensing, digital terrain

analysis (much potential, but unders?affed)
Database i f 1 Application of soil quality models to regional soil databases through
Integration

1 Soil Quality
/application  of GIS

’i 21 3 / Network of 22 sites (1 O-l 2 ac) monitored for physicai, chemical and
Benchmark Sites

Total

biological change over time, under “typical” farm management; sites
for collaborative research on soil quality/degradation processes

15 28

[Total Soil Survey j 33 1 50 1 Direct and indirect Soil Survey related activities I
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SOIL CHARACTERISTICS AFFECTING WATER QUALITY:
SCIENCE BASE GENERAL OVERVIEW

Dr. Peter Veneman, University of Massachusetts

Soil is the recipient of many waste products and chemicals used
in society. These waste products and chemicals include
fertilizers, pesticides, other agrochemicals, and municipal and
agricultural wastes intentionally applied to the soil, while
others may enter the soil accidentally. The following general
groups of soil pollutants may be recognized:

- inorganic pollutants: nitrates, metals.
- organic wastes: excess manure, sludge, domestic sewage,

topsoil runoff.
- agricultural pesticides: herbicides, fungicides,

insecticides.
- salts.
- anthropogenic wastes: acid deposition, industrial

pollution.
- radionuclides.

This paper discusses the impact of the first three groupings on
water quality in terms of edaphic effects. Figure 1 depicts the
fate of soil applied chemicals. 1 (After N. Brady, 10th edition).
The environmental fate of inorganic pollutants depends on soil
properties, such as texture, organic matter content, structure,
permeability, and soil moisture regime. The basic chemical
properties of these pollutants also affects their fate in the
environment. Soil nitrogen, even in the organic form, may
ultimately mineralize to nitrates through the nitrification
process. Nitrate, a negatively charged ion, easily leaches
through the soil column and significant accumulations have been
reported in the groundwater under cultivated fields. Since
nitrate is not easily retained in the soil environment, efforts
to reduce nitrate pollution should be focused on prevention
rather than relying on retention in the soil. Lead and cadmium
strongly bound to organic matter, while other metals may
potentially move more quickly through the soil column depending
on environmental conditions.

The fate of organic wastes is strongly dependent on soil and
environmental conditions. Temperature and moisture conditions
affect organic waste breakdown reactions. Most of these
compounds will eventually be converted to the inorganic state
including nitrates, phosphates, and heavy metals. The fate of
these compounds generally follows the same pattern as described
above.

Pesticides are any material (natural or manmade) that can be used
to control undesired weeds, insects or microorganisms.
Pesticides fate may be vaporization, sorption onto clay or humus
particles, leaching, runoff, chemical and microbial alteration,
and take up and possible detoxification by plants. Pesticide
volatility varies from pesticide to pesticide, and different

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

86



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

-t33-

degrees of volatility may affect their effectiveness. From an
environmental point of view, low volatility is desirable.
Sorption is affected by edaphic factors such as organic matter,
clay content, and the soil moisture condition. The chemical's
characteristics, such as the size of the molecule, presence or
absence of certain functional groups, and the ionic charge of the
pesticide also affects their sorption rates.

Figure 1. Fate of soil applied chemicals.
(After N. Brady, 10th edition).

The solubility and the sorption potential of the contaminante
affects their leaching and runoff potential. Soil and general
environmental conditions also affect the amount of the
contaminant that leaches or that enters surface waters through
erosion and runoff. For example, the following affect a
contaminate's leachability and runoff potential.

- The amount of precipitation and irrigation water applied.
- The soil moisture conditions.
- The soil texture and structure.
- The soil organic matter content.
- The contaminant's chemical and physical properties.

Microbial processes are important parameters that effect the fate
of soil contaminants. Amounts of microorganisms, soil moisture
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conditions, exposure to light (photodecomposition), degree of I
aeration, temperature, type of organic material to be degraded,
and concentrations affect the rate of breakdown and the ultimate
impact on the groundwater.

I
In summary, edaphic factors may result in different degrees of
ground or surface water contamination depending on a host of
sometimes unpredictable environmental, physical and chemical I
reactions. Soil factors that may have an effect during any or
all the above discussed environmental fates are:

* texture
* organic matter content.
* permeability (hydraulic conductivity).
* structure.
* soil moisture condition.
* soil temperature.

I

I

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



-85-I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Using Soils Information for Modeling Small Watersheds and Fields

Eric S. Hesketh Joseph K. Bagdon Stephen Plotkin
USDA Soil Conservation Service

Agricultural ecosystems are extremely complex and diverse. It is
difficult therefore, to collect all the necessary descriptive
information, assimilate these data, and make informed decisions
strictly by brain power alone. To make life simpler we create
"toolsl' to help us with our decisions. One very useful tool,
especially in science, is the mathematical model. In this
discussion, the use of the term, model, will describe a somewhat
rigorous mathematical processing of information based upon the
conceptual, empirical and/or physical relationships between the
input parameters. Application of "models" or "modeling" in this
sense can be simply described as a mathematical approach used to
quantify complex systems.

One major advantage of modeling is speed. Simple computer models
can provide answers in minutes or seconds. More complex models may
take hours to process all the data. Development of input
parameters for these models may require hours to weeks. In
comparison, field studies and laboratory research, may take months
to years. When resources are limited, modeling may be the only
practical way to address spatially variable risk to the environment
from the use of agrichemicals.

Advantages of modeling include:
* Input information based on measurable parameters.
* Output based on measurable parameters.
* Modeling based on current understanding of processes.
* There is less bias than "expert opinion".
* Modeling is less expensive than monitoring and/or field

research.
* Modeling is very good at comparative analysis;

e.g., No-till vs. Conventional till.
* Models are readily available from several sources.

There are also some disadvantages to modeling. Keeping in mind the
limitations of computer modeling are necessary to apply properly
the model's results.

Disadvantages of modeling include:

* Actual conditions may be more complex than the model can
characterize; e.g., Channel erosion in GLEAMS; Only one
"average" channel can be modeled. (Similar problems occur
for slope, soil organic matter, and soil type.)

* Modeling assumptions may be incorrect.
* Requires expertise to develop valid input parameters.
* Simplification of processes compound error; e.g., Adsorption,

equilibria, solute movement, evapotranspiration.
* Field results may be more than an order of magnitude different

from model results.

SC7
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* Model results may be misinterpreted in terms of accuracy and
precision.

* Model output may be misapplied to situations that the model was
not designed to simulate.

Major challenges in modeling include obtaining appropriate input
and verifying the accuracy of the output. An acronym in the
computer industry used to illustrate this is "GIGO", otherwise
called "Garbage in, Garbage out." Quality input data are necessary
to provide useful and accurate output. Keep in mind though, that
the accuracy of input must be relative to both the accuracy of the
model itself and to the intended use of the model results. For
example, having hourly rainfall and temperature data, accurate to
the third decimal place, would be too detailed to run RUSLE.
Similarly, daily rainfall data accurate to the nearest inch, would
not be sufficiently detailed to run GLEAMS.

Sensitivity of input parameters within the model also must be
considered. GLEAMS, for instance, because of its daily time step,
is somewhat insensitive to saturated hydraulic conductivity (Ksat)
above 0.15 in/hr. Expenditures of resources to find the exact Ksat
for a soil with a permeability range of 6 to 20 inches/hr would be
wasteful. Conversely, being a tenth of an inch off for saturated
porosity, field capacity or wilting point, would significantly
effect the accuracy of the model output.

A confounding problem with model use,
requirements for each model.

is the difference in input
One standardized set of data cannot

run multiple models. Two models that simulate the same phenomenon
may require similar or vastly different inputs. Table 1, lists
several frequently used models and a partial list of soil input
parameters they require.

It must be noted, however, that even an input parameter or group of
input parameters like water retention,
each model.

may be used differently by
For example, one model could require field capacity,

saturated porosity, and wilting point,
need the entire water retention curve.

while another model might
Other models may determine

soil water retention based on "plant available water" or soil
texture and bulk density.

What becomes frustrating is that state-of-the-art modeling
frequently requires information that is not easily obtained. The
result is that, in practice, the most usable models are the ones
for which input data are readily available. A state-of-the-art
model may give excellent field verified results. However, if that
model requires data that are difficult to obtain, then the original
advantages of modeling may be lost.
accuracy and/or less precision,

A model that provides less
but uses data that are readily

available or that can be obtained with modest effort, may have
greater utility.
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Table 1.

Soil inputs required for several popular models.

Erosional K

* *

*

* *

t *

t *

*

*

Finding soils data for a particular environmental model can be
problematic. Listed below are commonly available sources of soils
data.

* Soil Surveys:
Interpretive data

Map Unit descriptions
Morphology.;
Land use
Available water (general range -
usually estimated and not measured)
Texture as sieve size or phase
USLE K factor
PH
Permeability (general range -
usually estimated and not measured)
Soil organic matter (general range)

* 3SD (State Soil Survey Database)
- Similar information as soil surveys
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* Field and laboratory analysis
- Saturated hydraulic conductivity (Ksat)
- Water retention
- PH
- Texture
- Soil organic matter
- Cation exchange capacity/Base saturation
- CaC03

* Algorithms based on texture and structure
(e.g., Baumer, van Genuchten, Rawls)

Erosional K
Ksat
Water retention
Upflux
Unsaturated hydraulic conductivity

Unfortunately, even if data exist, they might not be in the correct
format. For example, the State Soil Survey Database has textural
information recorded as sieve size ranges and not textural
separates required by most models. This requires a fair amount of
manual work to obtain discrete percentages for sand, silt and clay.
This is somewhat easy to do for a few soils, but becomes a daunting
task for a hundred or more soils. In addition, the quality of that
information also may not be at the level necessary to run the
particular model. The range of available water capacity is not
specific enough to run GLEAMS, which needs discrete points for
field capacity, wilting point and saturated porosity. Estimation
of these parameters must be done with look-up tables provided with
the model or found elsewhere, actual laboratory data, or by using
mathematical formulas based on soil properties to derive the needed
parameters. NASIS, the next step in SCS's soil database
development, will correct some current deficiencies through the
development of "Representative Values". These values will be
listed as single points instead of ranges. This will greatly
increase the usability of database information for modeling at the
small watershed to field scales.

Soil's data need to be collected and made available for parameters
that cannot be easily determined through field analysis. Data
easily attained in the field, such as soil organic matter and pH,
are equally important in modeling, but are tied closely to
individual field management practices and vary widely. Therefore,
spending significant time developing soil organic matter or pH
values would not likely add to the utility of a soils database in
terms of modeling. Additionally, a parameter such as soil organic
matter, is so highly correlated with pesticide movement, that it

a sensitive variab1.e. A range of values shouldmust be treated as
be run to describe
chemical movement,

the variation of organic matter, and thus
found within and between fields.
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Using Soils Data Appropriately

Large scale modeling uses mostly "Averaged" or "representative"
input parameters. Such homogenization of soil parameters can be
useful to find gross trends over large spatial areas. As the focus
of the modeling effort begins to delineate finer and finer detail,
soil parameters themselves have to be treated with increasing
detail. Caution then, must be used in extrapolating small scale
occurrences from large scale modeling. Homogenizing may smooth
effects caused by variations of critical parameters. These
variations may be the overriding drivers of the modeled system.
Frequently, it is the extremes and not the norms that cause the
greatest concerns with regard to water quality.

Another problem with homogenizing soil parameters, is that doing so
may produce a soil that does not exist, therefore the term
"Frankensoil". The usefulness of an artificial soil depends on
whether it accurately describes the soils from which it was
derived. Table 2, shows an example of averaging soil parameters to
develop "average" soil conditions.

Table 2.

Soil water retention parameters for individual and averaged soils.

Clay Loam Loamy Sand Silty Clay AVG.

II Saturated Porosity 0.47 I 0.36 I 0.43 I 0.42 11

II Field Capacity I 0.42 I 0.15 I 0.36 I 0.31 II

Wilting Point 0.17 0.03 0.21 0.14

In this example, the average soil parameters do a poor job
describing any of these soils. The averaged values might represent
the water retention parameters of a silt loam. However, this soil
would not well represent the clay loam, sandy loam or silty clay.
This type of error can be introduced when Frankensoils are a
composite of spatially related soils that have dissimilar
parameters. A Frankensoil that represents a heterogeneous area or
map unit that ranges from a silty clay to a loamy sand will be of
questionable value. For example, we would expect to underestimate
runoff in the clay loam but significantly overestimate runoff for
the loamy sand based on drainable water (Saturated porosity - Field
capacity). Likewise, even soils with similar textures may be
poorly represented by "averaged" soils. This can be especially
true when restrictive layers are present or the mineralogy of the
soils is different.

Model users, therefor, must use soils data cautiously. Because of
the individual sensitivities of each parameter for each model,
homogenizing parameters should be done on a model by model basis.
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Such flexibility is difficult due to the large number of available
models.

A potential alternative to the Frankensoil approach is the use of
Cluster Analysis. Cluster analysis provides objective and
quantitative soil grouping. The uniqueness of this approach rests
in its flexibility. The theory behind Cluster Analysis relies on
quantifying dissimilarities between parameter values. Separating
out groups or clusters is based on the magnitude of dissimilarity
between soils.

Clustering methodology can be broken down into several simple
steps:

1.
2.

3.

4.

Choose the model's most sensitive soil variables.
Develop a distance matrix between soil variables for a

population of soils.
Group soils based on distances between variables.

a. Soils with the least difference (distance) between
variables are grouped (clustered) together.

b. Soils with the greatest distance between variables are
not clustered together.

Select a representative soil from each soil group (cluster)
based on:
a. Largest acreage to be modeled
b. Most agriculturally important (can be crop dependent)
c. Centroid of the cluster (soil most like other soils in

group)
d. Soil most likely to be cause for concern in group

Conclusion:

Modeling is a powerful and cost effective tool that can help us
understand how management practices, soil types and climate, effect
water quality. The power of modeling relies on the ability to
describe accurately the study area. Attainment of relevant and
accurate soils data is critical to the success of environmental
fate modeling. Obtaining valid data useful for a particular model
(e.g., saturated porosity, field capacity, wilting point, saturated
hydraulic conductivity) is not an easy task due to the diversity of
models and model inputs. Additionally, current soils database
design does not provide data in the form required by mathematical
environmental fate models. Models need single values insteau of
ranges. The Representative Value concept in NASIS is a positive
step in linking soils data bases with model needs. Provisions also
should be made to include actual field data. Broad default ranges
should not replace actual field data.

Model developers and soil scientists must cooperate to determine
the data needs of the future. By understanding the needs of
computer models, soil scientists can develop more useful modeling
data sets. Also, modelers who understand the limitations of data
collection on a large scale, can develop better ways to use data
already available.
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SOILS DATABASE CONCEPTS FOR WATER QUALITY MODELS

BOB NIELSEN, USDA, Soil Conservation Service

Researchers and natural resource managers crafted models for
research purposes and to study natural processes. Initially,
these models required on site input measurements. A comparison
of natural response conditions and model reponse conditions
provided for model calibration and va~lidation. These models are
rapidly evolving from the research and development stages to the
applied technology stage. The use of these models' encompasses
agrochemical transport and fate assessment on fields, farms,
small watersheds, and river basins. These models require a soil
database that contains the necessary input soil parameters.
Otherwise, soil data must be collected site by site, field by
field, or watershed by watershed. Soil survey map unit attribute
databases are avai~lable as inputs to water quality and other
natural resource model applications. Yet, the specific soil data
required by these models is not routinely gathered or reported in
soil surveys or soil survey databases.

SOIL DATABASE APPLICATIONS TO WATER QUALITY ASSESSMENT WODELS:

Environmental system modelers and natural resource planners must
use applicable soil map unit data and information. The accuracy
and precision of the applied model is bolstered if the soil data
inputs are relative to the area or resource. This is
accomplished by encouraging the use of soil data that is suited
to the area of concern.

Soil map spatial applicability, soil map unit design, and soil
map unit attribute data have inherent constraints. These
constraints must be recognized and addressed before using soil
survey data as inputs in water quality models. The following
introduce several of these constraints:

1. SIR (Soil Interpretative Record) data does not spatially or
geographically represent any soil map unit or soil map unit
component within a given geographical area. Soil series and
phase SIR data and information represent only the conceptual
bounds of any give soil series or soil series phase. A Map Unit
Interpretative Record (MUIR) is a subset of the SIR information.
It is the MUIR subset of the SIR data that represents a given
geographic area and describes the attribute data for any given
map unit component. The MUIR data is approperiate input for
water quality models.

2. Users of water quality assessment models must match soil
attribute data and map unit scale to the scale of the geographic
area evaluated. Examples are given below:

a. SSURGO (Soil Survey Geographic database) contains
soil map unit and map unit component attribute data.

4 -5
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Published soil surveys and local soil survey database
"Map Unit Interpretations Records (MUIR) data" contain
this information. It is available for and applicable
to "Small watershed and field" water quality assessment
activities.

b. STATSGO (State Soil Geographic database) contains
soil map unit and map unit component attribute data.
This information is available for and applicable to
"state, large watershed, and small river basin" water
quality assessment activities.

C. NATSGO (National Soil Geographic database) mapping
unit and map unit component attribute data is available
for and applicable to "National and large river basin"
water quality assessment activities.

Additionally, model information requirements, often, exceed the
capabilities of current soil survey databases. i.e., Data input
parameters such as organic phosphorus, total Nitrogen, specific
gravity of soil separates, to name a few. These input parameter
can be derived from basic soil properties; measured field by
field or watershed by watershed; or are default values. Caution
should be used when employing derivation algorithms to calculate
water quality model input parameters. These algorithms are
sensitive to the accuracy and precision of their soil properties
inputs. Such derivation algorithms, also have inherent accuracy
and precision errors that users must recognize and understand.
Therefore, an understanding of the soil properties inputs and
derivation constraints are essential in the development and
application of soil input derivations.

SOIL DATA PRECISION:

Soil survey attribute data are accurate but lacks the precision
required by many models to reflect the processes related to water
quality assessments. Attribute data precision can be improved by
the following:

a. Utilize measured data form state and national soil
laboratories to improve the precision of the attribute
data assigned to soil survey map units and map unit
components. Access to a common database containing
NSSL (National Soil Survey Laboratory) and NCSS
laboratories' soil data will aid the implementation of
this concept.

b. Develop and implement use and time dependent
temporal soil attribute data and provide that
information to modelers and natural resource planners.

C. Implement soil map unit and map unit component data
spatial dependencies concepts that more precisely
define soil map unit attribute properties. Thus, map
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unit attribute properties would represent the
geographical area the map unit describes. Soil map
unit and component attribute information obtained from
the SIR may be too broad and may encompass broader
concepts than occurs in the map unit. i.e., MUIR map
unit component permeability retrieved from a SIR might
be 0.6 to 6.0 in/hr.. Yet, the map unit component for
that specific soil survey area might have a
permeability range of 0.6 to 2.0 in/hr.. Conversely,
soil map unit component property data of a specific
area might encompass a broader range in attribute data
than those retrieved from the SIR. Further, SIR data
for a soil series or phase "of large geographical
extent" has different relative precision and spatial
relationship to a map unit component than does a series
or phase "of very limited geographical extent".

d. Assign representative values to soil map unit and
map unit component attribute data.

e. Soil attribute data, such as organic matter
content, texture, or pH, could be gathered by trained
field specialist or resource planners. This
acquisition of data by trained field specialists could
be periodically assimilated into soil databases during
the update and maintenance process. Soil scientists
would review this data and make the appropriate
correlations and revisions to the soil attribute
databases.

f. Develop techniques that reduce the need to
homogenize watershed or field soil map units and
attribute data into a composites of soil attribute data
called a FRANKENSOIL.

SOIL ATTRIBUTE DATA PROGNOSIS:

Meeting present and future water quality model soil data needs
will require a strong partnership between local and state units
of government, CES (Cooperative Extension Service), Academia, and
SCS SOILS DIVISION. This challenge is too great for any one of
these entities to do alone. Yet, by working together and taking
one piece at a time soil data input requirements for water
quality and other natural resource assessments models can be met.

47
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BLM SOIL SCIENCE HIGHLIGHTS: NCSS MEETING, BURLINGTON, VERMONT,
JULY 13, 1993 (By: Scott Davis)

Jim Baca was confirmed as the new director of the BLM. He recently
was a New Mexico Land Commissioner.
He views our challenge to be learning how to think about, organize
and conduct our work on an ecosystem basis. He plans to promote
innovation among our managers and interdisciplinary technical
specialists. He seeks to reduce administrative costs and to reform
mining, grazing, and timber practices while building an agency
based upon collaboration and partnerships with outside interest
groups.

Specific challenges for soil scientists in the BLM will be to
explore non-traditional ways to use soils information. One goal
will be to utilize ecotype provinces with all land ownerships and
agencies while decribing a dominant soil, a unique soil, and/or a
biologically sensitive soil linked to an ecological land unit.
This will be key to developing multi-agency derived soil ecosystem
units for monitoring benchmark conditions. Another challenge is to
determine how to keep professional soil scientists in the BLM,
bucking the trend of replacing technical soils expertise with
general resource specialists. Extensive road systems once needed
for extracting products from public lands. Many of these roads are
no longer needed; carrying a high maintenance cost and creating
damage and conflicts with other resources. Use of a properly
designed winged subsoiler has been a cost-effective way to restore
such damaged lands to a proper functioning condition.

The BLM Districts in western Oregon are using a Nitrogen budget
driven model, based on the work done by Dr. Kimmins at the
University of British Columbia, to rate assorted forest planning
alternatives. The public domain lands will be utilizing WEPP
(water erosion prediction program) to monitor ecosystem health,
beginning in 1995. The BLM will soon complete the Soil Strategy
developed at the Keystone, Colorado, meeting held in August of
1991. It will include direction on ecosystem management.

In January, 1993, the BLM published a Soil Data Element Dictionary
which has been shared with the SCS and the USFS in an effort to tie
soil data elements to ecological units. The Colorado SCS and the
BLM have a formal Memorandum of Agreement for the purpose of
exchanging automated spatial soils data for sharing of GIS data
bases.

The BLM held a national riparian/watershed meeting in May of 1993
in Albuquerque. The big task was to account for the percentage of
BLM riparian systems which are in "properly functioning condition"
and to enable 75% of those areas to meet those conditions by the
turn of the century. The workshop was accompanied by a tour of the
Rio Puerto watershed to view the restoration work being done in
partnership with the local communities.
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Other research pertinent to the BLM is Utah State University's
study of desert soil crusts/cryptograms---good or bad? Contact:
Dr. Janis Boettinger. Another study which the BLM is cooperating
in is one with the EPA/ARS to quantify sediment-salt relationships.

The BLM is moving toward ecosystem management while seeking to
avoid specific programs and ownerships. By combining dollars and
efforts among several resources,
attained at less cost.

results on-the-ground can be
For success, the BLM will need to recognize

site potential and capability to determine potential natural
vegetation versus merely supporting prior land use. Without making
proper interpretations of soil surveys and soils information,
proper decisions in ecosystem mangement will be difficult. On many
BLM sites dominated by pinyon pine and juniper the potential
natural vegetation is not well understood. This can lead to
improper assessments of range condition.

One of the least understood facets of soil science is currently
being studied by a small cadre of researchers. That study involves
arthropods, including soil insects, spi~ders, mites and centipedes.
These tiny creatures (about the size of a period at the end of this
sentence) turn insoluble cells into nutrients. If one wants to
monitor changes in the environment, the worst thing one can do is
to look at an organism that is very old. In contrast to a tree or
plant, the arthropod community allows one to look at what is
happening over a more appropriate time frame, as little as a few
months. This is because of all the diversity. Dr. Moldenke at
Oregon State University is studying forest soils and Dr. Moore at
the University of Northern Colorado is working on range sites.

History of BLM and Soil Science

The BLM was formed after World War II. Soil scientists became part
of the agency 20 years later, and expansion continued until 1980.
This expansion of soil science occurred in response to the National
Environmental Policy Act (NEPA) of 1969 and the challenge presented
by the Natural Resources Defense Council that the BLM was not
abiding to NEPA. The Federal Land Policy and Management Act
(FLPMA), further supported the need for soil science expertise in
the BLM.
Since 1980 a greater than 50% reduction in soil scientists in the
BLM has occurred, resulting in less than 50 soil scientists today,
down from a high of 116.
retired,

Most soil scientists changed job roles,
or transferred to another organization. More than 80% of

the cut-backs occurred in Colorado, California, and Utah.

Personnel changes during 1991-1992.

1. Glenn Bessinger is the new BLM Washington Office Soil Program
leader. Prior to taking his new position in Denver, he worked in
the Planning and Environmental Coordination Department with the BLM
in Washington D.C. Colin Voigt moved from Soil Program leader to

93
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the Planning and Environmental Coordination department.

2. Lee Barkow and Eric Janes assumed the duties of BLM Salinity
Control Manager, which was moved to the BLM Denver Service Center.
Keith Miller, past Salinity Manager, is working on the BLM
rangeland monitoring task force.

3. Russ Krapf is now the soil scientist at the BLM Phoenix
Training Center. Dan Tippy moved to Prineville, Oregon as a multi-
staff supervisor.

4. Jim Pomerening, retired from the Oregon BLM after nearly 20
years of summer work mapping and correlating soils in Oregon.

5. George Staid1 retired from the BLM. He worked on the Soil-Range
team, which has been cut from the BLM.
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BUREAU OF LAND MANAOFXENT  (BLM)
BOIL BVRVEY ACTIVITIES

National Soil Survey Conference
July 11-16, 1993

STATUS OF SOIL SURVEYS

About 141 million acres of Public Land have Order 3 soil surveys completed on
them. This represents about SO percent of the Public Land in the lower 48
states. The largest areas remaining to be surveyed are located in California,
Oregon, Utah, and Nevada. total remaining acreage is about 34 million acres,
not including Alaska. Soil survey of the immense acreage of Public Land I"
Alaska has generally not been a high priority. Only a small percentage of our
soil surveys have been digitized to date.

DENVER SERVICR CENTER ACTIVITIES

Some of the projects and activities our Denver Service Center is currently
involved with include:

INTEGRATBD  SOIL-TERRAIN RESOURCE ANALYSIS

The Sagers  Wash Watershed "ear Hoab, Utah, has bee" proposed as a prototype
watershed for reduction of salt input into the Colorado River. The Bureau of
Land Management is using advance Oeographic  Information System (GIS)
analytical techniques to assist with the development of a comprehensive
watershed management plan. Soil erosion prediction (using the RUSLE/GIS
interface), sediment yield, and salt input are being modeled under various
erosion control and grazing management practices to provide for best
management alternatives. Data used include: digital soil survey information;
Digital Elevation Models; vegetation, surface geology, and resource condition
i"formatio".

ENBANCING SOIL SURVEYS - HENRY NOUNTAINS SOIL SURVEY, UTAH

Digital Elevation Model (DEW) and remote sensing imagery are being used with
other supporting data (climate, geology, and vegetation) to more  efficiently
and accurately make and enhance Order 3 soil surveys for managing public lande
and monitoring renewable resources. The Soil Landscape Analysis Project
(SLAP) methodology incorporates a strong terrain analysis approach. It
provides a soil digital layer that is incorporated into the Geographic
Information System for soil interpretation and analysis. Experiences from
soil surveys in Utah demonstrate the DEN products and remote sensing data are
valuable tools for mapping soils in areas of rough terrain. Information and
technology provided by this methodology is effectively used to enhance
existing soil surveys and also for displaying and communicating soil
information.

Soil Survey Enhancement provides additional interpretation capabilities for
specific uses such as water quality, riparien  area management, and reclamation
needs on wildland  surveys. The use of geologic and topographic data~are
strongly emphasized in the soil survey enhancement process on rangeland and
wildland  surveys.

RIPARIAN AREA SOIL SURVEY ENHANCENENT

The emphasis on riparian area management undertaken by BLH since 1985 to
ensure appropriate protection of these unique areas has highlighted the need
for enhanced soils information. Most riparian areas are narrow, elongated
stream areas and are not delineated on Order 3 soil surveys or are mapped as
broad miscellaneous land types. Soil surveys on public land are being
supplemented to identify these areas. Soils within these areas are most
commonly highly variable requiring on-site soil investigation to determine
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basic soil properties and soil water relationships. The Riparian-Wetland Site I
Description Core Team has released a Draft Technical Reference TR 1737-l 1992,
Riparian Area nanagement  series entitled, "Procedures for Ecological Site
Inventory - With Special Reference to Riparian - Wetland Sites".
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STATE

AR1 ZONA

CALIFORNIA

COLORADO

IDAHO

MONTANA

NEVADA

NEW MEXICO

NORTH DAKOTA

OREGON

SOUTH DAKOTA

UTAH

WASHINGTON

WYOMING

SUBTOTAL

ALASKA

TOTAL
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BUREAU OF LAND MANAGEMENT
BOIL SURVEY PROGRESS REVIEW

PUBLIC LAND” PUBLIC LAND
MAPPED**
-

12,428,584 10.500.000

17,204,689 4,262,500

8.276.890 8,046,988

11.867.773 11,179,123

8.070.658 6,100,OOO

47.962.636 45.084.877

12,869,913 12,869,913

67,030 61,740

15.691.674 9,304,ooo

279,595 270,946

22,141,908 17,077,184

312,582 304,098

18.404.034 _&190.000

175,577,966 141,251,369

92.740.505 3.989.502

268,318,471 145,240,871

% PUBLIC LAND
MAPPED

84%

25%

970

94%

76%

94%

100%

92%

59%

97%

77%

97%

88%

80%

4 %

54%

* Acreage compiled from "Public Land Statistics - 1989"

** Acreage compiled from State program leads; Order 3 of higher soil surveys

I 03
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Digital Soil Data - STATSGO and SSURGO

Dennis J. Lytle
USDA Soil Conservation Service

National Soil Survey Center, Lincoln NE2

We have made a shift in how we in the National Cooperative Soil Survey (NCSS) do
business from a process in which we used the soil data base to generate the “final
product” manuscript tables for soil survey publications to one in which the data base is
the final product that is being used to run erosion models such as RUSLE, WEQ and
WEPP, and water quality models such as SPISP, AGNPS, NLEAP and SPAW, as well
as many other engineering and climate change models, and also to generate manuscript
tables for published soil survey reports.

This may seem like a subtle shift, but like a earthquake, this small shift is causing
major waves. In the fonner process when the published soil survey report was the tinal
product, we often manually edited the manuscript tables to fit local conditions without
going back, often times because to SOIL 5 could not be adjusted, to edit the data base.
It is akin to receiving your bank statement in the mail and taking a bottle of white-out
to it! We have been concerned with this issue for at least 5 years now. The state soil
survey data base (SSSD) is a result of these concerns. The new National Soil
Information System (NASIS) is a result of these concerns.

The biggest issue we continue to struggle with is use-dependent soil properties. Most
of the soil property data elements in MUIR are use-dependent.
the exception.

Clay percent may be
We will have a team working on use-dependence in FY 94 to develop a

comprehensive set of recommendations on the direction we should take. It is a critical
issue because of the potential cost of adding and maintaining values for each data
element under each use. The new NASIS structure will allow for the beginnings of
such a system. At a minimum we must define the use(s) under which the current
MUIR soil property data elements exist. The new NASIS structure also will allow us
to store data by horizon. We know that there are vast differences in soil horizonation
and properties and thus model results, where the same soil occurs under tree, shrub,
grass or cropland, and within cropland  between irrigated and nonirrigated, types of
crops, cropping sequences and tillage  operations. Current discussions center on
defimng soil properties under a limited set of these conditions. We have no choice but
to define our soil properties under these conditions if we are to use them in the
previously mentioned models.

We must take the time to evaluate and update each states soil data base. Some states
over the last 5 years have done a good job of editing and maintaining these data while
others have not. This was pointed out in the answers we got back to the survey that
each state recently responded to where we asked how much time would be required to
edit and convert the data base to the new NASIS structure. Estimates range from 1 to
33 staff years with an average of 7.3 per state for this effort. Our future depends on
being able to provide accurate soil data. We are shifting our priorities at the NSSC to
work with each state in FY 1994 to develop and implement a plan to assure quality in
the soil data base. Our long term efforts for data quality will continue to be centered
on the MLRA approach for “Continuous Improvement of a Quality Product”.

NASIS, mentioned earlier, is a mechanism that provides for the collection, storage,
manipulation and dissemination of soil survey information within the framework of
NCSS.
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NASIS is also the umbrella project name under which the SCS Soil Survey Division is
developing automated systems, and much of the talk lately has been about NASIS in
this context, but the overall NASIS will continue to have both manual and automated
processes.

An information system such as NASIS is not simply a collection of computer programs
that operate on data tiles. It is a means to achieve organizational objectives by
coordinating computer hardware, software, data, process logic, policy and operating
procedures to implement organizational objectives.

Much of the work that has been done to date has involved mapping out the current
system and then settling on the organizational objectives mentioned earlier. The Soil
Business Area Analysis Group (SBAAG) and other teams from the field, state and
national staffs are continuing this effort. We will form many new teams as we
continually strive to enhance and improve our NASIS into the year 2000 and beyond.

The first software to be released under the NASIS umbrella was the Pedon Description
Program. It provides the foundation on which we will build. The next release or
phase will deal with the storage, manipulation, and dissemination of soil survey
infonnation. Currently we plan to have a first version of this software released in
October 1994 with yearly releases after that. States may be able to start converting
data to this new system several months earlier. This conversion will not be without a
certain amount of pain, but it is good medicine. It will address many of the aches and
pains we have with the current system. We intend to put out quality software even if it
takes a little longer. It is an exciting time to be a part of Soil Survey. We are laying
the groundwork for a whole new “automated” generation.

Another major part of our efforts recently have been in the development of standards
for and access to digital soil data. Standards will enable us to share data as we move
into this digital world. Standards development efforts got their first start with the NCSS
Data Management Subcommittee that reported at the 1991 NCSS National Work
Planning Conference. At about the same time the federal Office of Management and
Budget fonned the Federal Geographic Data Committee (FGDC) and charged federal
agencies  with the task of developing standards initially for 10 thematic layers.
Responsibility for the soils layer was assigned to the SCS. A FGDC Soil
Subcommittee was formed to finalize these standards. I will talk to you later in more
detail about the NCSS Data Management Subcommittee’s progress on these standards
and how they fit with the FGDC efforts, but the FGDC has three major standards
developments done or underway.

The first is the Spatial Data Transfer Standard (SDTS) which has become a Federal
Information Processing Standard (FIPS),  know as FIPS 173. This standard provides
specifications for the organization and structure of digital spatial data transfer,
definition of spatial features and attributes, and data transfer encoding. The purpose of
the standard is to promote and facilitate the transfer of digital spatial data between
dissimilar computer systems.

The second is the Metadata Standard. Metadata are “data about data.” They provide
such information as the characteristics of a data set, the history of a data set, and
organizations to contact to obtain a data set. Standardized metadata elements will
provide a means to document data sets within and organization, to contribute catalogs
of data IO help persons find and use existing data, and to aid users to understand the
contents of data sets that they receive from others,.
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The third is a Clearinghouse for all digital spatial data. The concept behind the
Clearinghouse is one of easy access to digital spatial data. A prototype is being
developed that initially uses high speed fiber optic communications over INTERNET
and a Wide Area Information Server (WAIS) software. The FGDC tentatively
envisions the Clearinghouse being implemented in three phases. The first phase would
provide access to metadata. The second phase would provide on-line access to data sets
and the third phase would provide a means to identify partners for data creation.

Linked to the Clearinghouse would be what the NASIS calls a National Soil Data
Access Facility. This facility is currently envisioned as a centralized storage and
retrieval system for anyone producing or requiring digital soil data. The Clearinghouse
would provide public access to this National Soil Data Access Facility and SDTS and
the Metadata standards would provide the standards for populating the databases.

Our efforts in Soil Survey Geographic Data Base (SSURGO) and State Soil Geographic
Data Base (STATSGO) development have been tied to standards development. We
have a draft definition of exactly what SSURGO is and committee 4 on the Digital Soil
Survey will help us further define  our standards. We are working with the SCS
National Cartographic and GIS Center in Fort Worth to provide one document that lists
our standards called the “Technical Specification for Soil GeoData  Development”
which should be complete in 1994.

We have digital data for the county level soil surveys, not all of it is SSURGO, for
about 12 percent of the U.S. We have had major budget initiatives requesting about 20
million dollars in FY 1993 and 1994 and in 1995 we should have an FGDClOhJB  cross
agency budget initiative for digitizing soil surveys and creating this digital product.

STATSGO  is complete for the U.S. We still are finalizing joins between some western
states, and Alaska is still creating its attribute data. Our plans call for creating one
uniform attribute data set for STATSGO in August 1993 and then distributing it on CD
ROM. We also are working on the combination of STATSGO data to fonn a new
NATSGO. Sharon Wahman is heading that effort. Our plans are to create a 1:l
million map first that could also be used for a regional general soil map publication.
We will be working through the NTC’s to accomplish this and look forward to
publishing this regional general soil map as in the past through the experiment station
committees.

In summary standards development for digital soil data will continue to require much
effort and coordination. They will improve the quality of the soil survey. Computer
systems (hardware and software) continue to improve. The challenge is to take
advantage of the technology without loosing track of the science of soil and soil survey.
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THE ROLE OF RESEARCH IN THE SOIL SURVEY PROGRAM -
DIFFERENT COOPERATORS, DIFFERENT ROLES, DIFFERENT PRIORITIES

My invitation to participate in this National Soil Survey

Conference was one of the most exciting pieces of mail to reach my

box in a long time. Although I moved from the Soil Conservation

Service side to the cooperator side a few years ago - and then away

from the action arena into the research management arena, where

often little happens unless we can stay out of the way of

researchers - the excitement of soil classification and mapping and

working with users of land has not diminished.

In a presentation made earlier in this conference, Dr. Del

Fanning posed the question "Where are the soil scientists going"?

As a parallel, perhaps the topic of my presentation should be

retitled "Where is Research in the Soil Survey Program Going"? I

would be much too presumptuous if I thought I had the answer, but

I believe that soil scientists of the National Cooperative Soil

Survey are already providing the answers. First, a few words about

different cooperators.

The Soil Conservation Service, Land-Grant Universities

(Agricul~tural Experiment Stations), the Forest Service, and the

Bureau of Land Management have for many years been active

cooperators in the National Cooperative Soil Survey. These

agencies continue their participation, while other agencies and

organizations have already become cooperators, either locally or

nationally. Some of the new cooperators are likely to become

increasingly active in support of research and/or application of

soil survey information.

By: Richard L. Cutbrie
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Dr. Gene Kelly's report on principal funding sources for

research in the Western Region lists the Environmental Protection

Agency (EPA) as a major funding source for soil survey research.

EPA is a relative newcomer as a cooperator, but is becoming a major

partner, as demonstrated by the agency's participation in this

conference.

Expect the Department of Energy (DOE) to become a major

research cooperator in the future. DOE is seeking environmentally

sustainable sources of energy and methods/sites for disposal of

energy-related byproducts. Soil scienti.sts,  agronomists, and other

scientists are being asked to conduct research on the feasibility

of producing biomass for conversion to electricity and fuel.

Identification of land suited to production of biomass but

marginally suited to traditional agricultural crops is a high

priority so that energy production does not compete for land with

production of food, feed, .Eorage and fiber.

Richard Duesterhaus, in his presentation to this conference,

alerted us to seek out partners among heretofore unlikely

cooperators such as international institutions and private groups,

including both voluntary organizations, associations and commercial

companies. Current issues locally and nationally have become

global issues and U.S. science-based soil survey has no equal

elsewhere in the world. As public concerns shift from food and

fiber production to environmental issues, the soil survey program

must look to the new cooperators for research support, just as

other agricultural researchers are seeking new support. Clearly a
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different set of cooperators will change the role of research in

the soil survey program. Now a few words about different roles.

Prior to the publication of a comprehensive soil

classification in the 1938 Yearbook of Agriculture, research in

support of soil survey focused on the processes of soil formation,

relating kinds of soil and their distribution to soil forming

factors. Most of the research was conducted by university

collaborators and formed the core of much of the recorded basis for

soil mapping. Marbut, Jenny and others developed and recorded

concepts during this period that guided soil classification and

mapping toward the current state of knowledge. They built on

concepts put forward by predecessors, including Dokuchaiev and

Sibertsev, whose works were not translated until the twentieth

century.

The new classification system gave rise to a need for research

that would help to distinguish between soil series, to characterize

these taxonomic units and to relate their morphology to soil

forming processes on landscapes. Catenas, toposequences, etc. were

defined by research documenting detailed studies of landforms, sets

of soil forming factors and spatial distribution.

The release of The Seventh Approximation and the refinements

that resulted in s_Oil Taxonom triggered a new role for research in

the soil survey program. The placement of soil series in higher

categories of the system required research on sets of properties

and their ranges in order to confirm the correct classification.

In many cases, overlapping ranges of properties required both field

and laboratory investigations to determine quantitative measures of

/o 1
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series limits to aid in correlation and classification. In
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are working as a member of a team that includes field soil

scientists, applied researchers in other disciplines and extension

specialists. Their role has shifted to that of consultant on

projects designed to develop and test methodologies that use soils

as environmental resources in addition to their traditional use as

biological and physical resources for plant growth and

infrastructure.

The capability to manage databases with computers has led to

growth and development of geographic information systems as a way

to provide a spatial dimension for natural resources data. Those

of us familiar with soil surveys know the importance of soils

information in these systems. The role of research in soil survey

now is to respond to needs of these systems.

So what do we mean by different priorities for research in the

soil survey program? Perhaps Richard Duesterhaus stated it as well

as anyone when he listed several challenges for the future. First

he challenged us to respond to "Science and the Environment". As

a strongly science-based program, I believe that the soil survey

program not only must, but will, respond to the new research

priorities coming from this initiative. Second, Rich referred to

"Managing the Soil Survey in an Automated World." The soil survey

databases, geographical information systems, and ever-increasing

capacity for data management are well prepared to respond to new

research priorities requiring soils information.

It has, indeed, been ia pleasure for me to address this group

on the subject of different cooperators, roles and priorities for

research in the soil survey proyram.

Ill
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PREFACE

The National Hierarchical Framework of Ecological
Units was developed to provide a scientific basis for
Ecosystem Management. Use ofthe  Framework will
improve consistency in developing and sharing re-
source data and information at multiple geographic
scales and across administrative and jurisdictional
boundaries. implementation of the Framework will
help integrate the principles of Ecosystem Manage-
ment into national, regional and forest planning and
assessment efforts. The required use of consistent
terminology, common maps and standard data will
improve communications internally and with our

publics and partners. This Hierarchical Framework
has taken a year to develop and active participation
in its development came from all regions, several
research stations and with input from several ieder-
al and state agencies and universities. The Frame-
work is hereby adopted for use. As we learn from its
application, coordination with other agencies and
from newly developed information, adjustments will
be made as needed. The process of use and devel-
opment of this Framework can best be viewed as a
journey.

Date -
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Summary
NATIONAL HIERARCHICAL FRAMEWORK

OF ECOLOGICAL UNITS
ECOMAP, USDA Forest Service, Washington, D.C.

The National Hierarchical Framework of Ecological
Units is a regionalization, classification and map-
ping system for stratifying the Earth into progres-
sively smaller areas of increasingly uniform ecologi-
cal potentials for use in ecosystem management.
Ecological types are classified and ecological units
are mapped based on associations of those biotic
and environmental factors that directly affect or indi-
rectly express energy, moisture, and nutrient gradi-
ents which regulate the structure and function of
ecosystems. These factors include climate, physi-
ography. water, soils, air, hydrology, and potential
natural communities.

The hierarchy is developed geographically from
both the top-down and bottorn-up; conditions that
change at broad scales such as climate and geolo-
gy are continually related to conditions that change
at finer scales such as biotic distributions and soil
characteristics. This approach enables scientists
and managers to evaluate broader scale influences
on finer scale conditions and processes, as well as
to use finer scale information to determinethe signif-
icance of broader scale influences. In this iterative
procedure, Ecoregion and Subregion levels of the
hierarchy are developed by stratification as fine

scale field classifications and inventories are being
completed.

This regionalization. classification. and mapping
process uses available resource maps including cli-
mate, geology, soils, water. and vegetation. In some
cases, however, additional information is needed.
Data bases and analysis techniques are being de-
veloped to provide interpretation of the ecological
units.

Uses of the hierarchy vary according to manage-
ment information needs and level of information res-
olution. These applications are summarized below.
The hierarchical framework is largely a Forest
Service effort, although there has been involvement
by the U.S. Soil Conservation Service, Bureau of
Land Management, Fish and Wildlife Service, U.S.
Geological Survey, The Nature Conservancy and
other national and regional agencies. Our goals are
to develop an ecological classification and invento-
ry system for all National Forest System lands, and
to provide a prototype system acceptable to all
agencies. Nationally coordinated ecological unit
maps will be developed for Ecoregion and Subre-
gion scales covering all U.S. lands.

National hierarchy of ecological units.

PLANNING AND
ANALYSIS SCALE

Ecoregions
Global

Continental

Regional

Subregions

Landscaoe

Land Unit

XOLOGICAL  UNITS

Domain

Division

Province

Sections

Subsections

.andtypeAssociation

Landtype

Landtype Phase

PURPOSE, OBJECTIVES,
AND GENERAL USE

Broad applicability for
modeling and sampling.
RPA assessment.
International planning.

RPA planning. M&-forest,
statewide and multi-agency
analysis and assessment.

Forest or area-wide planning,
and watershed analysis.

Project and management
area planning and
analysis.

GENERAL SIZE RANGE

1.000.000’s to
10.000’s  of

square miles.

1,000's to
IO’S of

square miles.

1.000’s  to 100’S
of acres.

1 OD’s  to less
than 10 acres.

FS-620&28b(3/92)
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NATIONAL HIERARCHICAL FRAMEWORK
OF ECOLOGICAL UNITS

ECOMAP’.  USDA Forest Service, Washington, D.C.

INTRODUCTION

To implement ecosystem management, we need
basic information about the nature and distribution
of ecosystems. To develop this information, we
need working definitions of ecosystems and sup-
porting inventories of the components that com-
prise ecosystems. We also need to understand eco-
logical patterns and processes, and the
interrelationships of social. physical, and biological
systems. To meet these needs, we must obtain bet-
ter information about the distribution and interaction
of organisms and the environments in which they
occur, including the demographics of species, the
development and succession of communities, and
the effects of human activities and land use on spe-
cies and ecosystems (Urban et al. 1987). Research
has a critical role in obtaining this information.

This paper presents a brief background of regional
land classifications,  describes the hierarchical
framework for ecological unit design, examines un-
derlying principles, and shows how the framework
can be used in resource planning and manage-
ment. The basic objective of the hierarchical frame-
work is to provide a systematic method for classify-
ing and mapping areas of the Earth based on
associations of ecological factors at different geo-
graphic scales. The framework is needed to im-
prove our efforts in national, regional, and forest
level planning; to achieve consistency in ecosystem
management across National Forests and regions:
to advance our understanding of the nature and
distribution of ecosystems; and to facilitate inter-
agency data sharing and planning. Furthermore,
the framework will help us evaluate the inherent
capabilities of land and water resources and the
effects of management on them.

Ecological units delimit areas of different biological
and physical potentials. Ecological unit maps can
be coupled with inventories of existing vegetation,

. . . .

air quality, aquatic systems, wildlife, and human ele-
ments to characterize complexes 01 life and environ-
ment, or ecosystems. This information on ecosys-
tems can be combined with our knowledge of
various processes to facilitate a more ecological
approach to resource planning, management, and
research.

Note that ecological classification and mapping sys-
terns are devised by humans to meet human needs
and values. Ecosystems and their various compo-
nents often change gradually, forming continua on
the Earth’s surface which cross administrative and
political boundaries. Based on their understanding
of ecological systems, humans decide on ecosys-
tem boundaries by using physical, biological, and
social considerations.

We recognize that the exact boundaries for each
level envisioned in this process and developed in
map format may not lit every analysis and manage-
ment need. Developing boundaries of areas for
analysis, however, will not change the boundariesof
ecological units. In some cases, an ecological unit
may be the analysis area. In other cases, water-
sheds, existing conditions, management emphasis,
proximity to special features (e.g., research natural,
wilderness, or urban areas) or other conditions may
define an analysis area. In these cases, ecological
units can be aggregated or divided if needed to
focus on relevant issues and concerns.

BACKGROUND --
REGIONAL LAND CIASSIFICATIONS

Hierarchical systems using ecological principles for
classifying land have been developed for geograph-
ical scales ranging from global to local. Using a
bioclimatic approach at a global scale, several re-
searchers have developed ecological land classifi-
cations: Holdridge (1967). Walter and Box (1976),
Udvardy (1975). and Bailey (1989a.b).  Wenz and
Arnold (1972) developed land stratification con-
cepts for regional and land unit scales. Other eco-
logically based classifications proposed at regional
scales include those of Driscoll et al. (1984),  Gallant
et al. (1989).  and Omernik (1987) in the United
States and those of Wiken (1986) and the Ecore-
gions Working Group (1989) in Canada. Concepts
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have also been presented for ecological classifica-
tron at subregional to local scales in the United
States (Barnes et al. 1982) Canada (Jones et al.
1983, Hills 1952). and Germany (Barnes 1984).

But no single system has the structure and flexibility
necessary for developing ecological units at conti-
nental to local scales. Each of these systems have
strong points that contribute to the strength of the
national hierarchy. The concepts and terminology
of the national system draws upon this former work
to devise a consistent framework for application
throughout the United States.

ECOLOGICAL UNIT DESIGN

The primaty purpose for delineating ecological units
is to display land and water areas at diierent  levels
of resolution that have similar capabilities and po-
tentials for management. Ecological Units are de-
signed to exhibit similar patterns in: (1) potential
natural communities, (2) soils, (3) hydrologic func-
tion, (4) landform  and topography, (5) lithology,  (6)
climate, (7) air quality and (8) natural processes for
cycling plant biomass and nutrients (e.g. succes-
sion, productivity, fire regimes).

It should be noted that climatic regime is an impor-
tant boundary criteria for ecological units, padicu-
lady at broad scales. In fact, climate, as modified by
topography, is the dominant criteria at upper levels.
Other factors, such as geomorphic process, soils
and potential natural communities take on equal or
greater importance than climate at lower levels. The
discussion under the Classification Framework sec-
tion and Table 2 provide more details on map unit
criteria for each hierarchical level.

An ecological type is defined as ‘A category of land
having a unique combination of potential natural
community, soil. landscape features, and climate;
and differing from other ecologicaltypes in its ability
to produce vegetation and respond to manage-
ment’ (FSM 2060.05). An ecological unit is defined
as ‘A mapped landscape unit designed to meet
management objectives, comprised of one or more
ecological types” (FSM 2060.05).

It follows, then, that ecological map units are diier-
entiated  and designed by multiple components in-
cluding climate, physiography, landform. soils, wa-
ter, and potential natural communities (FSM 2060.
FSH 2090.11). These components may be analyzed
individually and then combined, or multiple factors/

components may be simultaneously evaluated to
classify ecological types which are then used in
ecological unit design (FSH 2090.1 I). The first op-
tion may be increasingly used as geographic infor-
mation systems (GIS) become more available. The
interrelationships among independently defined
components, however, will need to be carefully eval-
uated, and the results of layering component maps
may need to be adjusted to identify units that are
both ecologically significant and meaningful to
management. When various disciplines cooperate
in devising integrated ecological units, products
from existing resource component maps cart be
modified and integrated interpretations can be de-
veloped (Avers and Schlatterer,  1991).

CLASSIFICATION FRAMEWORK

The National Ecological Unit Hierarchy is presented
in Tables 1, 2, and 3. The hierarchy is based on
concepts and terminology developed by numerous
scientists and resource managers (Hills 1952,
Crowley  1967. Wertz and Arnold 1972. Rowe 1980,
Allen and Starr 1982, Barnes et al. 1982, Forman
and Godron 1986, Bailey 1987, Meentemeyer and
Box 1987, Gallant et al. 1989, Cleland et al. 1992).
The following is an overview of the differentiating
criieria used in the development of the ecological
units. Table 2 summarizes the principal criteria used
at each level in the hierarchy.

ECOREGION  SCALE At the Ecoregion scale,
ecological units are recognized by diierences in
global, continental, and regional climatic regimes
and gross physiography. The basic assumption is
that climate governs energy and moisture gradi-
ents, thereby acting as the primary control over
more localized ecosystems. Three levels of Ecore-
gions, adapted from Bailey, are identified in the hier-
archy (Bailey 1980):

1. Domalns . subcontinental divisions of
broad climatic similarity, such as lands that
have the dry climates of Koppen (1931)
which are affected by latitude and global at-
mospheric conditions. For example, climate
of the Polar Domain is controlled by arctic air
masses, which create cold, dry environments
where summers are short. In contrast, the
climate of the Humid Tropical Domain is influ-
enced by equatorial air masses and there is
no winter season. Domains are also charac-
terized by broad differences in annual pre-
cipitation, evapotranspiration. potential natu-
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ral communities, and biologically significant
drainage systems. The four Domains are
named according to the principal climatic de-
scriptive features: Polar, Dry, Humid Temper-
ate, and Humid Tropical.

Divlslons subdivisions of a Domain de-
termined by isolating areas of definite vege-
tational affinities (prairie or forest) that fall
within the same regional climate, generally at
the level of the basic types of Koppen (1931)
as modified by Trewartha (1966). Divisions
are delineated according to: (a) the amOUnt
of water deficit (which subdivides the Dry DO-
main into semi-arid, steppe, or arid desett.
and (b) the winter temperatures, which have
an important influence on biological and
physical processes and the duration of any
snow cover. This temperature factor is the
basis of distinction between temperate and
tropical/subtropical dry regions. Divisions
are named for the main climatic regions they
delineate, such as Steppe, Savannah,
Desert Mediterranean, Marine, and Tundra.

Provinces - subdivisions of a Division
that correspond to broad vegetation regions,
which conform to climatic subzones con-
trolled primarily by continental weather pat-
terns such as length of dry season and
duration of cold temperatures. Provinces are
also characterized by similar soil orders. The
climatic subzones are evident as extensive
areas of similar potential natural communi-
ties as mapped by Kuchler (1964). Provinces
are named typically using a binomial system
consisting of a geographic location and veg-
etative type such as Bering Tundra, Califor-
nia Dry-Steppe and Eastern Broadleaf For-
ests.

Highland areas that exhibit altiiudinal  vegeta-
tional zonation and that have the climatic re-
gime (seasonalii  of energy and moisture) of
adjacent lowlands are classified as Provinces
(Bailey et al. 1985). The climatic regime of the
surrounding lowlands can be used to infer
the climate of the highlands. For example, in
the Mediterranean Division along the Pacific
Coast, the seasonal pattern of precipitation is
the same for the lowlands and highlands ex-
cept that the mountains receive about twice
the quantity. These provinces are named for
the lower elevation and upper elevation (sub-
nival)  belts. e.g., Rocky Mountain Forest-
Alpine Meadows.

SUBREGION SCALE Subregions are charac-
terized by combinations of climate, geomorphic
process, topography, and stratigraphy that influ-
ence moisture availability and exposure to radiant
solar energy, which in turn directly control hydrolog-
ic function, soil-forming processes, and potential
plant community distributions. Sections and Sub-
sections are the two ecological units mapped at this
scale

1.

2

Section - broad areas of similar geomor-
phic process, stratigraphy, geologic origin.
drainage networks, topography, and region-
al climate. Such areas are often inferred by
relating geologic maps to potential natural
vegetation ‘series’ groupings as mapped by
Kuchler (1964). Boundaries of some Sec-
tions approximate geomorphic provinces (for
example Blue Ridge) as recognized by geol-
ogists. Section names generally describe the
predominant physiographic feature upon
which the ecological unit delineation is
based, such as Flint Hills, Great Lakes Mo-
rainal,  Bluegrass Hills, Appalachian Pied-
mont.

Subsections - smaller areas of Sections
with similar surficial geology, lithology, geo-
morphic process, soil groups, subregional
climate, and potential natural communities.
Names of Subsections are usually derived
from geologic features, such as Plainfield
Sand Dune, Tipton Till Plain, and Granite
Hills.

LANDSCAPE SCALE At the Landscape Scala,
ecological units are defined by general topography,
geomorphic process, surficial geology, soil and po-
tential natural community patterns and local climate
(Forman  and Godron 1986). These factors affect
biotic distributions, hydrologic function. natural dis-
turbance regimes and general land use. Local land-
form patterns become apparent at this level in the
hierarchy, and diflerences among units are usually
obvious to on-the-ground observers. At this level,
terrestrial features and processes may also have a
strong influence on ecological characteristics of
aquatic habitats (Platts  1979, Eben et al. 1991).
Landtype Association ecological units represent
this scale in the hierarchy.

Landtype  Assoclatlons  g r o u p i n g s  o f
Landtypes or subdivisions of Subsections
based upon similarities in geomorphic pro-
cess, geologic rock types, soil complexes,
stream types, lakes, wetlands, and series,
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subseries, or plant association vegetation
communities. Repeatable patterns of soil
complexes and plant communities are useful
in delineating map units at this level. Names
of Landtype  Associations are often derived
from geomorphic history and vegetation
communrty. Uap tiono f  

L a n d l e x e s  ( o f  ) T j 
 E T 
 q 1 0 1 . 0 3 9 9 9 9 4  9 . 6 1 6 . 8 6 0  0 7 6  9 8 7 . 1 8 2  5 6 9 q 
 4 1 . 7 5 9 9 9 5 1  c m 
 B I 
 / / W  6 4 2 6 H  2 3 
 / B P C  1 
 / C S  / G 
 / D  [ 1  0 ] @ � � � � � � ` � � � � � � � à � � � � � � p � � � � � � � à � � � � � � p À � � � � � � à � � � � � � s À � � � � � � à � � � � � < s À � � � � � � à � > ð � � ÿ ó ö � Ç þ � þ � à � • Ã ÿ � ÿ ÷ ÷ � Ï ÿ ƒ ÿ � à � ó Ã ó Ã à ó ã � Ï Ã Ã Ã À à � à ã à ã À ó Ã ƒ Ï � Ã � À à � À ã À ã € ó Ã Ã • � ç � À à � � ã À ã � ñ Ã Ã � � ç � À à � � ã À ã � ñ Á Ç � � ç ÿ À à � • à a Á � ñ Á Ç � � ç ÿ À à � ÿ à a Á � ñ À î � � ç � � à � á à a Á à ñ À þ � � ç � � à � À ã € ã À ñ À þ � � Ç � À à � Á ã € ã Ã ñ À ü � ƒ Ã Ã À þ # ã • À c ÿ ñ ð | � ç Ã ÿ � ÿ ð ÿ ó € à þ ` ð | � ÿ � ÿ � ÿ ð þ s € à  � p x � � � | � v @ � � � ` � � � 8 � � � � � � � � � � � � � � 0 � � � � � � � � � � � � � � p � � � � � � � � � � � � � � ð � � � � � � � � � � � � � � à � � � � � � � � � � � � � � @ � � � � � � � � � 
 E I  Q 
 B T 
 / T T 1  9 . 8 4  T f 
 - 0 . 0 2 0 2  T c  0  T w  3  7 6  9 2  5 7 2 7 2  8 . 5 2  T d 
 ( L a n d t y p e ) T j 
 0  T 3 8 3 9 3 3 1 2  T w  0  T r 0 4 1 . 7 6  0  T P h a s e u n i n s   a e t i o n of 



- 1 1 5 -

1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

The conditions and processes occurring acmss
larger ecosystems affect and often override those of
smaller ecosystems, and the properties of smaller
ecosystems emerge in the context of larger systems
(Rowe 1984). Thus, ecosystems are conceptualized
as occurring in a nested geographic arrangement,
with many smaller ecosystems embedded in larger
ones (Allen and Starr 1982, O’Neill  et al. 1986, Albert
et al. 1986). This nested arrangement forms a hier-
archy that is organized in decreasing orders of
scale by the dominant factors affecting ecological
systems.

At global, continental, and regional scales, ecosys-
tem patterns correspond with climatic regions,
which change mainly due to latitudinal, orographic,
and maritime influences (Bailey 1987, Denton  and
Barnes 1988). Wiihin climatic regions, physiogra-
phy or landforms modify macroclimate (Rowe 1984.
Smalley 1986, Bailey 1987),  and affect the move-
ment of organisms, the flow and orientation of
watersheds, and the frequency and spatial pattern
of disturbance by fire and wind (Swanson et al.
1988).  Within climatic-physiographic regions, water,
plants, animals, soils, and topography interact to
form ecosystems at Land Unit scales (Pregitzer and
Barnes 1984).  The challenge of ecosystem classifi-
cation and mapping is to distinguish natural associ-
ations of ecological factors at different spatial
scales, and to define ecological types and map eco-
logical units that reflect these different levels of or-
ganization.

LIFE AND ENVIRONMENTAL INTERACTIONS
Life forms and environment have interacted and co-
developed at all spatial and temporal scales. one
modifying theotherthroughfeedback. Appreciating
these interactions is integral to understanding eco-
systems.

At a global scale, scientists have theorized that the
evolution of cyanobacteria. followed by terrestrial
plants capable of photosynthesis, carbon fixation
and oxygen production converted the Earths at-
mosphere from a hydrogen to an oxygen base and
still sustain it today. At a continental scale, the mi-
gration of species in response to climate change,
and the interaction of their environmental tolerances
and dispersal mechanisms with landform-controlled
migration routes formed today’s patterns in species’
distributions. At a landscape scale, life forms, envi-
ronment and disturbance regimes have interacted
to form patterns and processes. For example, pyro-
philic communities tend to occupy droughty soils in
fire-prone landscape positions, produce volatile foli-

ar substances. and accumulate litter, thereby in-
creasing their susceptibility to burning. At yet finer
scales, vegetation has induced soil development
over time through carbon and nutrient cycling, en-
abling succession to proceed to communities with
higher fertility requirements.

In each of these examples, life forms and environ-
ment have modified one another through feedback
to form ecological patterns and processes. These
types of relationships underscore the need to con-
sider both biotic and environmental factors while
classifying, mapping and managing ecological sys-
tems.

SPATIAL AND TEMPORAL VARIABILITY The
structure and function of ecosystems change
through space and time. Consequently, we need to
address both spatial and temporal sources of vari-
ability while evaluating, classifying, mapping, or
managing ecosystems (Delcourt  et al. 1983, For-
man and Godron 1986). At a Land Unit scale, for
example, the fertility of particular locations changes
through space because of differences in soil prop-
erties or hydrology, AND at Ecoregion scales, con-
ditions vary from colder to warmer because of
changes in macroclimate. These relatively stable
conditions favor certain assemblages of plants and
animals while excluding others because of biotic
tolerances, and processes such as competition.
These environmental conditions are classified as
ecological types and mapped as ecological units.

Within ecological units, ecosystems may support
vegetation that is young. mature, or old, and they
may be composed of communities that are early,
mid-, or late successional. These relatively dynamic
conditions ALSO benefit certain plant and animal
species and assemblages. Conditions that vary
temporally are classified and mapped as existing
vegetation, wildlife, water quality, and so forth.

These examples illustrate that ecological units do
not contain all the information needed to classify,
map and manage ecosystems. Ecological units ad-
dress the spatial distributions of relatively stable
associations of ecological factors that affect ecosys-
tems. When combined with information on existing
conditions, the National Hierarchy of Ecological
Units provides a means of addressing spatial and
temporal variations that affect the structural and
functional anributes of ecosystems. Adding our
knowledge of processes to this information will en-
able us to better evolve into ecosystem manage-
ment.
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USE OF ECOLOGICAL UNITS

Ecological units provide basic information for natu-
ral resource planning and management. Ecological
unit maps may be used for activities such as delin-
eating ecosystems, assessing resources, conduct-
ing environmental analyses, establishing desiredfu-
ture conditions, and managing and monitoring
natural resources.

ECOSYSTEM MAPPING To map ecosystems,
or places where life and environment interact, we
need to combine two types of maps: maps of exist-
ing conditions that change readily through time,
and maps of potential conditions that are relative@
stable. Existing conditions change due to particular
processes that operate within the bounds of biotic
and environmental, or ecological, potentials. Exist-
ing conditions are inventoried as current vegetation,
wildlife, water quality, and so forth. Potential condi-
tions are inventoried as ecological units. When
these maps are combined, biotic distributions and
ecological processes can be evaluated and results
can be extrapolated to similar ecosystems. The inte-
gration of multiple biotic and abiotic factors, then,
provides the basis for defining and mapping eco-
systems.

Fundamental base maps are key to mapping eco-
systems and integrating resource inventories.
These maps include the primary base map series
showing topography, streams, lakes, ownership,
political boundaries, cultural features, and other lay-
ers in the Cartographic Features File. On this base,
the next set of layers could include ecological units,
watersheds and inventories of aquatic systems at
appropriate spatial scales. Next would be layers of
information on existing vegetation, wildlife popula-
tions, fish distribution, demographics, cultural re-
sources, economic data, and other information
needed to delineate ecosystems to meet planning
and analysis needs.

GIS will provide a tool for combining these separate
themes of information, and representing the physi-
cal, biological, and social dimensions to define and
map ecosystems. But scientists and managers us-
ing this technology must actually integrate informa-
tion themes, comprehend processes, and formulate
management strategies: These tasks will not be ac-
complished mechanically.

RESOURCE ASSESSMENTS The hierarchical
framework of ecological units can provide a basis
for assessing resource conditions at multiple

scales. Broadly defined ecological units (eg. Ecore-
gions) can be used for general planning assess-
ments of resource capability. Intermediate scale
units (e.g., Landtype Associations) can be used to
identify areas with similar natural disturbance re-
gimes (e.g., mass wasting, flooding, fire potential).
Narrowly defined Land Units can be used to assess
site specific conditions including distributions of ter-
restrial and aquatic biota: forest growth, succes-
sion, and health: and various physical conditions
(e.g., soil compaction and erosion potential, water
quality).

High resolution information obtained for fine scale
ecological units can be aggregated for some types
of broader scale resource assessments. Resource
production capability, for example, can be esfimat-
ed based on potentials measured for landtype
phases, and estimates can be aggregated to as-
sess ranger district. national forest, regional, and
national capabilities.

ENVIRONMENTAL ANALYSES Ecological
units provide a means of analyzing the feasibility
and effects of management alternatives. To discern
the effects of management on ecosystems, we often
need to examine conditions and processes occur-
ring above and below the level under consideration
(Rowe 1960).  For example, the effects of timber har-
vesting are manifest not only at a land unit scale, but
also at micro-site and landscape scales. Although
the direct effects of management are assessed at
the local ecosystem scale. indirect and cumulative
effects take place at different points in space or
time, often at higher spatial scales. Ecological units
defined at different hierarchical levels will be useful
in conducting multi-scaled analyses for managing
ecosystems and documenting environmental ef-
fects (Jensen et al. 1991).

WATERSHED ANALYSIS The national hierar-
chy provides a basis for evaluating the linkages
between terrestrial and aquatic systems. Because
of the interdependence of geographical compo-
nents, aquatic systems are linked or integrated with
surrounding terrestrial systems through the pro-
cesses of runoff, sedimentation, and migration of
biotic and chemical elements, Furthermore, the
context of water bodies affects their ecological sig-
nificance. A lake embedded within a landscape con-
taining few lakes, for example, functions differently
than one embedded within a landscape composed
of many lakes for wildlife, recreation and other eco-
system values. Aquatic systems delineated in this
indirect way have many characteristics in common,
including hydrology and biota (Frissell et al. 1966).
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Overlays of hierarchical watershed boundaries on
ecologIcal  mapping units are useful for most water-
shed analysis efforts. In this case, the watershed
becomes the analysis area which is both super-
posed by and composed of a number of ecological
units which affect hydrologic processes such as
water runoff and percolation, water chemistry, and
ecological function due to context

DESIRED FUTURE CONDITIONS Desired fu-
ture conditions (DFC’s)  portray the land or resource
conditions expected if goals and objectives are met.
Ecological units will be useful in establishing goals
and methods to meet DFC’s. When combined with
information on existing conditions, ecological units
will help us project responses to varioustreatments.

Ecological units can be related to past, present, and
future conditions. Past conditions serve as a model
of functioning ecosystems, and provide insight into
natural processes. It is unreasonable, for example,
to attempt to restore systems like oak savannas or
old growth forests in areas where they did not occur
naturally. Moreover, natural processes like  disturb-
ance or hydrologic regimes are often beyond hu-
man control. Ecological units will be helpful in un-
derstanding these processes and in devising DFC’s
that can be attained and perpetuated.

Desired future conditions can be portrayed at sever-
al spatial scales. We can minimize conflicting re-
source uses (e.g.. remote recreational experiences
versus developed motorized recreation, habitat
management for area sensitive species versus
edge species) if we consider the effects of projects
at several scales of analysis Ecological units will be
useful in delineating land units at relevant analysis
scales for planning DFC’s (Brenner  and Jordan
1991).

RESOURCE MANAGEMENT Information on
ecological units will help establish management ob-
jectives and will support management activities
such as the protection of habitats of sensitive,
threatened, and endangered species, or the im-
provement of forest and rangeland health to meet
conservation. restoration. and human needs Infor-
mation on current productivity can be compared to
potentials determined for Landtype Phases, and ar-
eas producing less than their potential can be iden-
tified (Host er al. 1988).  Furlhermore.  long term sus-
tainecl  yield capability can be estimated based on
productivity potentials measured for fine scale eco-
logtcal  ullits.

MONITORING Monitoring the effects of man-
agement requires baseline information on the con-
dition of ecosystems at different spatial scales.
Through the ecological unit hierarchy, managers
can obtain information about the geographic pat-
terns in ecosystems. They are. thus. in a position lo
design stratified sampling networks for inventory
and monitoring. Representative ecological units
can be sampled and information can then be ex-
tended to analogous unsampled ecological units,
thereby reducing cost and time in inventory and
monitoring.

By establishing baselines for ecological units and
monitoring changes, we can protect landscape-,
community-. and species-level biological diversity;
and other resource values such as forest productwi-
ty, and air and water quality. The results of
effectiveness and validation monitoring can be ex-
trapolated to estimate effects and set standards in
similar ecological units.

Evaluation of air quality is an example of how the
National Hierarchical Framework of Ecological Units
can be used for baseline data collection and moni-
toring. The Forest Selvice  is developing a National
Visibility Monitoring Strategy that addresses protec-
tion of air quality standards as mandated by the
Clean Air Act. along with other concerns (USDA
Forest Service 1993). Key to this plan is stratification
of the United States at the subregion level of the
national hierarchy into areas that have similar cli-
matic, physiographic, cultural, and vegetational
characteristics. Other questions dealing with effects
of specific air-borne pollutants on forest health,
such as correlation of ozone with decline of ponde-
rosa pine and other trees in mixed conifer forest
ecosystems in the San Bernardino Mountains of
southern California, will require establishment of
sampling networks in smaller ecological units at
landscape or lower levels

CONTEMPORARY AND EMERGING ISSUES
The National Hierarchical Framework of Ecological
Units is based on natural associations of ecological
factors. These associations will be useful in re-
sponding to contemporary and emerging issues,
particularly those that cross administrative and juris-
dictional boundaries. Concerns regarding
biological diversity, for example. can be addressed
using the ecological unit hierarchy (Probst and
Crow 1991). Conservation strategies can be devel-
oped using landscape level units as coarse filters,
followed by detailed evaluations and monitoring
conducted to verify or adjust landscape designs.
We can rehabilitate ecosystems and dependent
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species that have been adversely affected through
fire exclusion, fragmentation or other results of hu-
man activities if we grow to understand the natural
processes that species and ecosystems co-
developed with, and then mimic those processes
through ecosystem management.

Species may become rare, threatened or endan-
gered because their habitat is being lost or degrad-
ed. because they are endemic to a particular area,
or because they are at the edge of their natural
range. In the first two instances, protection or recov-
ery efforts are warranted. In the latter case, howev-
er. it may be futile to try to maintain biota in environ-
ments where they are pre-disposed to decline. At a
minimum, populations at the edge of their range can
be evaluated for genetic diversity, and recovery pro-
grams can be administered accordingly. Species
and community distributions can often be related to
ecological units, which can be useful in their inven-
tory and protection.

The new emphasis on sustaining and restoring the
integrity of ecosystems may aid in arresting the de-
cline of biological diversity, and preempt the need
for many future protection and recovery efforts. De-
veloping basic information on the nature and distri-
bution of ecosystems and their elements will enable
us to better respond to issues like global warming,
forest health, and biological diversity.

CONCLUSION

The hierarchical framework of ecological units was
developed to improve our ability to implement eco-

system management. This framework. in combina-
tion with other information sources, is playing an
Important role in national. regional. and forest plan-
ning efforts: the sharing of information between for-
ests, statlox and regions: and inter-regional as-
sessmen!s  of ecosystem conditions.

Regions and stations. with national guidance, are
coordinating]  their design of ecological units at high-
er levels of the national hierarchy. Development of
landscape and land unit maps is being coordinated
by appropriate regional, station, forest and ranger
district level staff As appropriate, new technologies
(e.g., remote sensing, GIS, expert systems) should
be used in both the design, testing and refinement
of ecological unit maps.

The classification of ecological types and mapping
of ecological uCts pose a challenge to integrate not
only informatiorr, but also the concepts and tools
traditionally used by various disciplines. The effort
brings together the biological and physical scienc-
es that have too often operated independently. Spe-
cialists like foresters, fishery and wildlife biologists,
geologists. hydrologists, community ecologists and
soil scientists will need  to work together to develop
and implement this nw classification and mapping
system. The rcstllts of these concerted efforts will
then need to be applied in collaboration with plan-
ners. sow scientists, economists, archaeologists
and the many other specialties needed to achieve a
truly ecological approach to the management of our
nation’s National Forests and Grasslands.
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Table 1. National hierarchy of ecological units.

PLANNING AND
ANALYSIS SCALE

ECOLOGICAL UNITS PURPOSE, OBJECTIVES, AND GENERAL USE

Ecoregions
Global Domain Broad applicability for modeling and sampling. RPA

- assessment.
Continental Division

_ _ __ _ _ _ .
Regional Province

Subregions Sections RPA planning. MM-forest, statewide and multi-agency
___ ._........._._____.___._. analysis ancl assessment.

Subsections

Landscape

Land Unit

Landtype  Association Forest or area-wide planning, and watershed analysis.

Landtype Project and management area planning and analysis.

Landtype Phase

Hierarchy can be expanded by user to smaller Very derailed project planning
geographical area.s  and more defailed ecolog-
ical units if needed.

I



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

-123-

Table 2. Principal map unit design criteria of ecological units.

ECOLOGICAL UNIT PRINCIPAL MAP UNIT DESIGN CRITERIA’

Domain . Broad climatic zones or groups (e.g., dry, humid. tropical).

Division l Regional climatic types (Koppen 1931. Trewartha 1968).
l Vegetational affmities (e.g., prairie or forest).
l Soil order.

Province l Don~linant  potential natural vegetation (Kuchler 1964).
. Highlands or mountains with complex vertical climate-vegetation-soil zonation.

- - - _ - -

Section . Geomorphic province, geologic age, stratigaphy. lithology.
. Regional climatic data.
l Phases of soil orders, suborders or great groups.
l Potential natural vegetation.
l Potential natural communities (PNC) (FSH 2090).

- --.~--

Subsection l Geomorphic process, surficial  geology, fiihology.
. Phases of soil orders, suborders or great groups.
l Subregional climatic data.
. PNC--formation or series.

-~

Landtype Association l Geomorpllic  process, geologic formation, swficial geology, and elevation.
l Phases of soil subgroups. families, or series.
l L.ocal  climate.
. PNC--series, subseries, plant associations.

~-_._.~___ ~._

Landtype l Landform  and topography (elevation, aspect, slope gradient and position).
l Phases of soil subgroups, families, or series.
l Rock type, geomorphic process.
l PNC--plant associations.

._-.-.-.-.._-

Landtype Phase l Phases of soil families or series.
. Landform  and slope position.
l PNC--plant associations or phases.

1 It should be noted that the criteria listed are broad categories of environmental and landscape components.
The actual classes of components chosen for designing map units depend on the objectives for the map.
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Table 3. Map scale and polygon size of ecological units.

ECOLOGICAL UNIT MAP SCALE RANGE GENERAL POLYGON SIZE

Domain 1:30,000,000  or smaller 1000.000’s of square miles

1 1:30,000.000 t o  1:7.500,000 1 100,000’s of square miles

1 1:15.000,000 t o  1:5.000.000 ( 10,000’s of square miles

) 1:7,500,000 to 1:3,500.000 1 1.000’s Of square miles

Subsection 1 1:3,500,000 t o  1:250,000 1 lo’s to low 1,000’s of square miles

r~Landtype  Association 1 1:250,000 t o  1:60,000  ( high 100’s to 1,000’s  of acres

I 1:60,000  to 1:24,000 1 o’s to 100’S  of mxe*

Landtype  Phase 1:24,000  or larger c 100 acres
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APPENDIX 1:

The National Hierarchical Framework of Ecological
Units has evolved based on the ideas and contribu-
tions of many persons. The Forest Service appreci-
ates the time and effort put forth by these contribu-
tors to strengthen the scientific credibility of this
Framework. We have compiled a list that we believe
includes most of the contributors. although we have
likely overlooked others who deserve to be recog-
nized. A sincere “Thank you’ is extended to every-
one who contributed toward this paper.

OTHER ECOMAP AND REGIONAL ECOMAP
CONTRIBUTORS:

ROB MROWKA. Ecologist, Timber Management
Staff, Washington, DC.

JANElTE  KAISER, Range Conservationist, Range
Staff, Washington, DC.

JIM FENWOOD.  Wildlife Biologist, Wildlife and Fish-
eries Staff, Wash.. DC.

WARREN HARPER, Water Resource Manager, Wa-
tershed and Air Staff, Wash., DC.

JOHN NESSER. Soil Scientist, Region 1, Missoula.
MT.

WENDEL J. HANN. Regional Ecologist, Region 1,
Missoula MT.

FRED SAMSON, Wildlife Ecologist, Region 1. Mis-
soula, MT.

JERRY A. FREEOUF. Regional Soil Scientist, Re-
gion 2, Denver, CO.

DAVID WHEELER, Regional Ecologist, Region 2,
Denver, CO.

JIM MAXWELL, Regional Hydrologist, Region 2,
Denver, CO.

BARRY JOHNSTON, Plant Ecologist, Region 2, Del-
ta, co.

WAYNE A. ROBBIE,
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ROY DROEGE, Forester, Lands Staff, Washington,
DC.

DONNA V. LAMB, Air Program Manager, Watersjed
amd Air Management. Washington, DC.

RICHARD W. FISHER, Air Specialist. Watershed
and Air Management. Washington, DC.

KEITH E. EVANS, Acting Station Director, Inter-
mountain Forest and Range Experment Ststion.
Ogden, UT.

NANCY GRAYBEAL (for) Regional Forester, Pacffic
Northwest Region, Portland, OR.

KENNETH HOLTJE. Ecosystems Team, Eastern
Region, Milwaukee, WI

ADRIAN HAUGHT (for) Director of RPA, Washing-
ton, DC.

WALTER A. HOUGH. Assistant Director, Southern
Forest Experiment Station. New Orleans, LA.

JAMES 0. HOWARD, Forest Products and Harvest-
ing Research, Washington, DC.

ARIEL E. LUGO. Acting Director, International Insti-
tute of Tropical Forestry Rio Piedras, P.R.

ROBERT D. NELSON, Director of Wildlife and Fish-
eries, Washington, DC.

CHRISTOPHER AISBRUDT  (for) Regional Forester,
Northern Region, Missoula, MT.

ROBERT M. ROMANCIER  (for) Station Director,
Northeastern Forest Experiment Station, Radnor,
PA.

CHARLES VAN SICKLE, Assistant Director, South-
eastern Station, Ashville,  NC.

JIM WEIGAND, Pacific Northwest Station, Portland,
OR.

EDWARD WHITMORE. Director, Forest Manage-
ment Pacific Southwest Region, San Francisco, CA.

KEITH EVANS, Acting Station Director, lntermoutain
Station, Ogden, UT.

JACOB L. WHITMORE, Acting Assistant Director,
Northeastern Forest Experiment Station, Radnor,
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SOIL INTERPRETATIONS AND CRITERIA USED IN RESOURCE PLANNING
Prepared by Maurice J. Mausbach

National Cooperative Work Plannm Conference
Burhngton, Vermont, July k993

INTRODUCTION: The Soil Conservation Service in the past five years has revised the structure
of the Field Office Technical Guide to stress consideration of five resources, Soil, Water! Air,
Plants, and Animals. In addition to consideration of five resources, we are also considermg the
interactions of among the 5 resources and the interactive effects of conservation practices on the
resources. These changes emphasize the positive and negative effects of conservation practices on
the soil as well as other resources. Thus in response to user needs we are developing soil
interpretations for many of the conservation practices that alert land use managers to possible
concerns or considerations when usin
to include the resource concerns,

the practice. I will briefly describe changes in the FOTG,
qua!Ity criteria for these concerns, conservation practice physical

effects, the process for developing the interpretations, and present example interpretation
matrixes.

FIVE RESOURCES; THEIR CONSIDERATIONS, CONCERNS, AND QUALITY
CRITERIA:
Each of the five resources (Soil, Water, Air, Plants, and Animals) has resource considerations,
each resource consideration has resource concerns, and each concern has a quality criterion. For
example, the soil resource has 3 resource considerations:

- soil erosion
- soil condition
- deposition

To continue with the example, resource concerns for soil erosion are:
- sheet and rill
-wind
- e hemeral gully
- cfassic gully- stream bank
- irrigation induced
- soil mass movement
- road banks and construction
- other

The resource concerns for soil condition are:
- soil tilth, crusting, water infiltration, organic material
- soil compaction
- excess chemical content (salinity, selenium, boron, heavy metals)
- excess animal wastes and other organics
- excess fertilizer
- excess pesticides
- other
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An example quality criteria for soil tilth is:
“A condition of the soil with a suitable combination of mineral, air, water, and organic
matter managed to avoid excess compression of soil particles, resulting in a favorable
environment for microbial activity and chemical reactions.” (Pennsylvania)

Similarly considerations and resource concerns are developed for the other 4 resources.

CONSERVATION PRACTICE PHYSICAL EFFECTS MATRIX

The physical effects of conservation practices are list in the FOTG for each resource concern.
These physical effects are presented in matrix form in the FOTG. For example, the effect of the
conservation tillage practice on the Water Quantity consideration and resource concern of water
management for trri

“Slight to mo%
ated agriculture is:
erate interference with furrow irrigation because of increase residue”

The effect of conservation tillage practice on the Soil Erosion consideration and resource concern
of sheet and rill erosion is:

“Significant decrease dependent on orientation and height of ridges and surface residue
cover.”

These statements are ve general and are develo ed without reference to specific soil map units.
Thus, the conservation e practice will most II.!ely have different effects on each of the
resource considerations an concerns. For example, increased residue on wet soils will delay, .
planting in Spring, reduce soil temperatures and effect seed germination, and reduce avatlabthty
of some nutrients. These kinds of soil interpretations are necessary for land management
specialists to adequately advise their clients.

SOIL 1NTERPRETATIONS  FOR CONSERVATION PRACTICE PHYSICAL EFFECTS
The objective of theses soil interpretations are to inte
process as they relate to conservation practice physica effects, quality criteria, and practice‘i

rate soil interpretations into the planning

standards for the 5 resources. The interpretations are being develo ed by interdisctplinary  teams
at the SCS National Technical Centers under the leadership of the 6orI Survey Staffs. The
a
Tp

preach is to develo a concept and procedure for some of the major conservation practices.
he action steps are 8.efmed as:

- Identify critical practices
- Form interdisciplinary team
- Identify critical soil

P
roperties

- Develop criteria tab es
- Identify and review available tools
- Develop new tools and algorithms as necessary
- Develop an example for user review
-Technical review from states and cooperators
- Train users

The following material represents products of C. L Girdner’s team at the Midwest National
Technical Center and from DeWayne  Williams’ team at the South National Technical Center.
The material is preliminary but represents the process of developing the interpretations and the
proposed format of the interpretations. All of us are struggling with the format and content of the
Interpretations and welcome your comments.

The critical soil
B

roperties and the portion of the edon are identified in table 1. These
can then be use to form groups of soils that wou d Interpret similarly as shown in tableP. 1

roperties
, or could

be used independently with specific soil components or phases to develop interpretations criteria.
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SOIL INTERPRETATIONS - CRITERIA
SOIL ATTRIBUTES

SOIL
ATTRIBUTE

PERMEABiLiTY

AWC UDIC

AWC ARIDICAJSTIC

WEG

WEQ I FACTOR

TEXIWRE

FLOODING

SALINITY COMOD.

SAUNITY  PASTURE

SAR/ESP

WATER TABLE

PONDING

T FACTOR

PORTION OF
PEDON

l-40 iN.

l-40 IN.

l-60 IN.

LAYER 1

LAYER 1

LAYER 1

l-20 IN.

l-20 IN.

l-20 IN.

WHOLE SOIL

WHOLE SOIL

WHOLE SOIL

SOIL
AlTRIBUTE

CAPABiUiy UNIT

K FACTOR

CEC

ROCK FRAGS.

PLASTIC. INDEX

SLOPE

ORGANIC MATTER

RKLS/l

N VALUE

CACO3

PH

DEPTH TO ROCK

PORTION OF
PEDON

WHOLE SOIL

LAYER 1

WHOLE SOIL

LAYER 1

WHOLE SOIL

l-20 IN.

WHOLE SOIL

LAYER 1

l-40 IN.

l-20 IN.

WHOLE SOIL



SOIL GROUPS USING ATTRIBUTES

SOIL VERY SIGNIF.
ATTRIBUTE GROUP 1

PERMEABILITY > 6.0 lN/HR

AWC UDIC c 2 IN.

AWC ARirmusnc c 3 IN.

WE0 1

WE0 1 FACTOR 25@310

TEXTURE -_

FLOODING FREQUENT

SALINITY COMOD. ~16 MMHO

SALINITY PASTURE >30 MMHO

sAR/EsP >13/15

WATER TABLE < 1 FT TO (+)

T FACTOR 1

HIGH. SIGNIF.
GROUP 2

2.&&O lN/HR

2-4 IN.

3-8 IN.

12

la-220

CLAYS SANDS

OCCASIONAL

ate MMHO

16-30  MMHO

-

I-l.s$T

2

SIGNIF.
GROUP 3

eO.2  lN/HR

4-6 IN.

as IN.

3.4.4L

a-134

LS

4-8 MMHO

am MMHO

413/415

1.5-3.0 Fr

3

SLIGHT. SIGNIF.
GROUP 4

-_

-^

567

<=56

SL,slL,L,CL

RARE

2-4 MMHO

2-a MMHO

<4

3-4 FT

4



SOIL INTERPRETATIONS 9~ CRITERIA
MULCH TILL CONSERVATJON PRACTICE

SOIL
ATTRIBUTE

PORTION OF
PEDON

<--_--
SLIGHT

PLANTS
MODERATE

RESOURCE
SMRE CONCERN

WATER TABLE WHOLE SOIL >3FT 1.5-3 FT < 1.5FT

SAFt/ESP < 20 IN. <4 c13/4-75 > w/15

AWC UOIC l-40  iN. >8 45 <4

ARIDIc/usnc 1-W IN. rs 6-3 ~6

CACO3

PH

l-40  IN. c 15 15-40 540

l-20 IN. 5.0-3.4 OTHERS >Q c3.5

WETNESS, FUNGI

MOU)S, HUMIDITY

GROWTH/VIGOR

RESIDUE AMT.

DROUGHTY

RESIDUE AMT.

GROWTH  VIGOR

NUTRIENT AVAIL.

GROWIW  VIGOR

NUTRIENT AVAIL.



SOIL INTERPRETATIONS - CRITERIA
MULCH TILL CONSERVATION PRACTICE

SOIL PORTION OF
ATTRIBUTE PEDON

<_.--.--_ AIR - ___.  . _ > RESOURCE
SLIGHT MODERATE SEVERE CONCERN

.!I
m

WATER TABLE WHOLE SOIL >lFT ClFf WETNESS, FUNGI



SOIL INTERPRETATIONS USING GROUPS
MULCH TILIAGE - SOIL EROSION CONCERN

SOIL VERY SIGNIF. HIGH. SIGNIF. SIQNIF. SUWT  SIGNIF. RESOURCE
ATTRIBUTE GROUQ  I amUP moUP3 GFiCii4 COtZERN

, PERMEABlLll-Y

: AWC UDIC

I AWC ARIDICXJSTIC

WEQ

WEQ  I FACTOR

TEXTURE

FLOODING

SALINITY COMOD.

SALiN1l-Y  PASTURE

SAWESP

WATER TABLE

> 6.0 ItvnR

c 2 IN.

< 3 IN.

1

250-310

FREQUENT

Sl6 MMHO

>3O MMHO

>13/15

< 1 FT TO (t)

2.0-6.0  INfHR

2-4 IN.

3-6 IN.

12

16O+?20

CLAYS  SANDS

0CCAsoNAL

6.16 MHHO

1530 M&w0

___-

1-1.5 FT

<0.2 INmR

4-6 H.

6-0 IN.

3.4.4L

86-1s

LS

_..__

4.6 MMHO

El6 MMHO

4-1314-15

1 S-3.0 FT

_____- RESID.  AMTS

-____ RESID. AMTS

567

<=3a

SL.SIL,L,CL

RARE

2-4 MMHO

2-6 MMHO

<4

34FT RESIO.  AMTS

EQUIP.  UMIT

T FACTOR 1 2 3 4

c-
m:
-



SOIL INTERPRETATIONS USING GROUPS - MULCH TILIAGE
CONCERN PLANT GROWTH, ESTABLISHMENT  AND HARVEST

SOIL
ATTRMJTE

PERMEASIUTY

J.
AWC  urnc

2 AWC  AFmClmTlC
I WEG

WE0 I FACTOR

TD(TURE

FLOODING

SALINITY  COMOD.

SALINITY PASTURE

SAFUESP

WATER TABLE

T FACTOR

VERY SIGNIF.
GROUP 1

> 6.0 IN/l-M

< 2 IN.

< 3 IN.

1

250-310

____ __.

FREQUENT

z-16 MMHO

a30 MUHO

>I3115

< 9 FTTO(+)

1

HlQti. SIGNIF.
GROUP  2

2.6-6.0  lN/HR

2-4 IN.

3-6 IN

12

160-220

CLAYS SANDS

OCCASIONAL

6-16 YUHO

16-36  YMHC

.._._

f-1.5 Fr

2

SIGNIF. SLIGHT.  SIGNIF. RESOLtRCE
GROUP  3 GROUP4 CONCERN

<0.2 lN/HR _____

4-6 IN. .__- QRouGm

6-9 IN. ._____

.



SOIL INTERPRETATIONS USING GROUPS - MULCH TILIAGE
CONCERN GROUND WATER - PESTICIDES

SOIL VERY SIGNIF.
ATTRIBUTE GROUP 1

HIGH. SffiNlF.
GROUP 2

SffiNlE
GROUP3

SLIGHT. SIGNIF.
GROUP4

RESOURCE
CONCERN

I PERMEASIUN

2 AWC UDIC

I A W C  Amcmnc

WEG

hEQ t FACTOR

TEXTURE

FLOUDING

SALINITY CGMOD.

SAUNITY  PASTURE

SAPJESP

WATER TABLE

T FACTOR

> 0.0 IN/HR

c 2 IN.

< 3 IN.

1

260-310

____-__

FREQUENT

216 MMHO

z-36  MMHO

z-13/15

< 1 
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NATIONAL COOPERATIVE SOIL SURVEY STANDARDS COMMITTEE
REPORT TO THE NATIONAL SOIL SURVEY CONFERENCE

Burlington, Vermont, July 1993
Presented by C. Steven Holzhey

Committee Charges

The Steering Committee of the 1991
Nat. Soil Survey Conf. established
this standing committee with the
following charges:

1. Define what Standards are or
what NCSS means by NCSS
Standards,

2. Receive recommendations from
other committees and be the
clearinghouse for issues dealing
with standards,

3. Establish subcommittees to
deal with issues identified,

4. Consider establishing
subcommittees to deal with the
following areas which are issues of
immediate importance:

a. NCSS Data Manarment
Standards (spatial an attnbute
data),

b: Soil landscape terminology,

5. Develop a methodology for
distributing Standards and make
recommendations to the Steering
Committee on disposition of issues
raised, and,

6. The Standing Committee will
report its activities at each National
Conference.

- -

Committee Formation

Each of the four Regional Soil Survey
Work Groups of Agricultural
Experiment Stations was asked to
select a committee member and an
alternate. The U.S. Forest Service,
Bureau of Land Management, and Soil
Conservation Service each selected a
committee member. The chairman
was selected by the Conference
Steering Committee.

The committee members are: Mickey
Ransom, Kansas State Univ.; David
Hopkins (Alternate), North Dakota
State Univ.; Tom Ammons, Univ. of
Tennessee; Ed Ciolkosz, Pennsylvania
State Univ.; Del Fanning (Alternate), ’
Univ. of Maryland; Janis  Boettinger,
Utah State Univ.; Scott Davis, Bureau
of Land Management; Pete Avers,
Forest Service; and Steve Holzhey,
chair, and Gary Muckel, Soil
Conservation Service.

Activities

The attached list (Appendix A) is the
first phase in developing a listing of
standards and where they are
documented. Gary Muckel developed
the list from information in the new
revision of the National Soil Survey
Handbook of SCS, the new Soil Survey
Manual revision, and other documents.

1 Y 2.

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



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

-139-

To this point the Committee has used
this as a starting point to deliberate:

- what are the standards,

- how to provide the intended service
and keep the workload
manageable, and,

- what might needed to complete the
array of NCSS standards.

The next phases are to:

- make the list into an annotated
document that identifies
standards, their purposes and
where they are documented, and

- recommend action to fill in missing or
vague standards.

Charge 1: Define NCSS Standards.

There is no sharp distinction among
standards, procedures, and
guidelines. There is some
disagreement across NCSS about
where to draw the line.

National Cooperative Soil Survey
standards relate to:

- quality of products, and

- quality of communication.

Quality of products can be broadly
broken into:

(1) quality of the information
gathering processes, and

(2) quality of derivations and
in:orpretations.

The Committee easily agreed that (1)
above is \Ejithiri  the scope of the

ILi 3

charge, including such things as
description, documentation, and map
compilation. However, (2) above
merges with activities outside NCSS,
and the Committee will look at several
individual examples before
recommending how to make the
distinction between standards,
procedures, and guidelines relative to
derivations and interpretations.

Quality of communication relates to
consistent and effective uses of
terminology, concepts, codes,
including data dictionaries, Federal
Data Transfer Standards, and
descriptive terminology.

Charges 2 and 3

No issues have been referred to the
Committee to date.

Chaige 4

Work is proceeding on the subjects of
Charge 4. Noteworthy are the:

- Federal Geographic Data
Committee, developing Federal
Data Transfer Standards,

- Interagency Data Dictionary
Committee,

- SCS Soil Survey effort to build and
maintain a soil survey data
dictionary,

- National Soil Survey Center project
to improve landscape descriptors
and put the improved system into
automated descriptive software
and data dictionary.

Although the Federal Data Transfer
Standards encompass more than the
NCSS, progress of that committee can
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be monitored by the NCSS Standards
Committee, and input offered.
Progress on the other fronts is also
being followed.

Charge 5

The Committee plans to develop
Appendix A into an annotated
summary that identifies where
standards are defined in NCSS
documentation, their purposes, and
where they are documented.

Methodologies for distribution of
standards already exist, but as work
progresses the Committee will compile
issues and will recommend
improvements if deemed necessary.

Committee Roles and Goals

It is important to note that technical
oversight of NCSS activities affecting
standards is not implied in the
charges. There are at least 50 projects
and teams in NCSS, or participated in
by NCSS, that either generate
standards or affect standards. They
range from those already mentioned to
liaison with ASTM, liaison with soil
testing laboratories, capabilities in the
National Soil Information System, land
interpretive criteria.

The Committee interprets the charges
to mean that it serves a clearinghouse
and an advisory function in which it is:

- a receptacle for information about
s!andards,  associated issues,
and actions,

- a clearinghouse for issues brought to
its attention by the Steering
Committee of the National
Conference, or by others, and

- sometimes an action group that
prepares or assigns
subcommittees to work on key
issues.

Immediate Goals

- Complete the summary of NCSS
standards (In the process develop a
position on derived information and
interpretations.).

- Assure that the necessary NCSS
standards do exist.

- Give special attention to the
following areas, where deficiencies
seem to have been identified:

(1) soil description standards with
respect to information that is
needed for specific functions of the
soil survey or its customers,

(2) soil map unit documentation
from the same perspective,

(3) documenting how mapping was
done, including the thought process
(should a standard define what the
documentation would do for the
user of the documentation, or the
array of approaches that are
acceptable?)

- Observe progress in the areas
indicated by Charge 4.
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APPENDIX A

NCSS STANDARDS

DRAFT 5/24/93  GMuckel  ,.y,~rmrr,mn<,rdrr~~c.

Definition:

National Cooperative Soil Survey Standards are common or shared
procedures that enhance technology transfer, data sharing, and communications
among soil survey participants.

Application:

Standards apply to these soil survey functions:
-soil description
-soil mapping
-soil map unit documentation
-soil laboratory characterization
-soil classification
-soil derivations ie soil erodibility K, tolerance T etc
-soil interpretation
-soil correlation
-soil map compilation
-soil map finishing
-soil map digitizing
-soil survey publication
-soil data base population and exchange

Reference for Standards by Soil Survey Function:

Soil description standards
Designations for horizons and other layers (I)
Boundaries of horizons and layers (1)
Particle size distribution II)

USDA soil separates
Soil Texture
Groupings of soil texture classes

Terms for rock fragments (I)
Soil Color (2)
Soil structure (1)

shape
size
grade

Soil concentrations (1)
Soil consistence (I)

Rupture resistance classes
Plasticity
Stickiness

Soil roots (11
Soil pores (1)
Soil reaction classes (I I

N5--
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Carbonate effervescent classes (1 I
Salinity classes (1)
Drainage classes (1)

References:
(1) Chapter 3-Examination  and Description of Soils,

Soil Survey Manual
(2) Munsell Color Book-color notations

Soil mapping standards (specifications?)
General soil map (1)

References:
(1) National Soil Survey Handbook part 609

Reference for scale, minimum size of delineation, delineation of
inclusions, natural boundaries and use and management separations:

Memorandum of Understanding for soil survey area

Soil map unit documentation standards
Required support data (1)

Documentation for a series
Minimum standard for a named map unit component
Minumum number of transects for a map unit
Descriptive legend
Identification legend
Convential and special symbols legend

References:
(1) National Soil Survey Handbook part 609.06 and 609.07

Soil laboratory characterization standards
Methods of soil sampling and soil analysis (1.2)

References:
(1) Soil Survey investigation Report 1
(2) Soil Survey Laboratory Methods Manual, SSIR 42

Soil classification standards
Classification of families and higher categories (1)
Classification into soil series level (2)

References:
(1) Soil Taxonomy and updates through Keys to Soil

Taxonomy
(2) Official Series Description file (OSED)

Soil derivations
Capability class

Definition and assumptions (3)
Appication  (2)

Corrosivity (1)
Erodibility Kf (I)
Erodibility Kw (I)

148
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Hydrologic soil groups (1)
Soil loss tolerance T (1)
Wind Erodibility Group and Wind Erodibility Index (1)

References:
(1) National Soil Survey Handbook, part 618
(2) National Soil Survey Handbook, part 622
(3) Agricultural Handbook 210

Soil interpretation standards
National interpretation criteria (1)

(1) National Soil Survey Handbook, part 620

Soil map unit description and table standards
Available water capacity classes (2)
Flooding frequency and duration classes (3)
Landforms and geologic terms (1)
Linear extensibility classes 12)
Permeability classes (3)
Ponding frequency and duration classes (3)

References:

1:;
National Soil Survey Handbook part 629
National Soil Survey Handbook part 618

(3) National Soil Survey Handbook part 639 Soil Data
Dictionary

Soil correlation standards
Correlation documentation (3)
Joining soils between surveys (2)
Naming soil map units (1)

References:

I:;
National Soil Survey I-
National Soil Survey

(3) National Soil Survey :

Soil map compilation standards
Map transfer requirements 1’

landbook  part 609.08
landbook  part 609.05
landbook  part 608 and 609.09

1)

References:
(1) Photobase Map Compilation, April 1984, USDA, SCS

Soil map finishing standards
Map quality requirements (1)

Reference:
(1) Soil Map Finishing, April 1984, USDA, SCS
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Soil map digitizing standards
Reference:

NCSS Soil Map Digitizing Handbook, USDA, SCS
(Draft SCS 170-604)

SCS National Instruction No. 170-303,  Technical
Specifications for Line Segment Digitizing
Soil Survey Maps Using the DLG-3 Optional
Format, April 1990

Soil survey publication standards
Publication style (1)

References:
(1) GPO Style Manual

Guide for Authors of Soil Survey Manuscripts, NSH

Soil data base population and exchange
Data element names and definition (1)

References:
(1) NCSS data dictionary

Spatial Data Transfer Standards (SDTS) FIPS173

Procedures for Amending NCSS Standards:

Amendments to Soil Taxonomy are made through regional and Soil Science
Society of America soil taxonomy committees.

Procedures to amend other NCSS standards are not presently defined,

I5Q
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Map Unit Reliability
A Customer's Point of View
Statement by Ellis G. Knox

10 June 1993

Two years ago, at the NCSS Conference at Bellevue,
Washington, I presented a report on map unit reliability
that stressed procedures for determination of the
composition of map units and the variability within map
units. I have come to realize that this emphasis on the
parts of map units at the expense of a more holistic
(integrated) view may give us who make soil maps an
unwarranted sense of accomplishment. Perhaps a review of
the needs of our customers, the people who want and need to
learn something about the soil from our soil maps, from how
we delineate and describe soil map units, would show that we
need to give more integrated and comprehensive information
about the map unit as a whole.

Reliability is a matter of giving the same results on
successive trials and, more important for our purposes,
consistency in producing satisfactory results. Map unit
reliability that really counts toward the future vigor of
the soil survey is a matter of customer satisfaction.
Reliability of map units depends on:
(1) soundness of the basic concept of the map unit as an

identifiable segment of the total landscape,
(2) accuracy of the delineation of that concept,
(3) accuracy of the information about the map unit, and
(4) from the customer's standpoint, the applicability and

usefulness of the information provided.

Customers learn from a soil map that specific geographic
areas are labelled by a map symbol. From the symbols they
can identify the map units that are delineated in the field
or other land unit of interest. They expect that whatever
information we provide about these map units applies to the
areas delineated. The information we do give our customers
consists of the identification of components, the proportion
of components, and the properties and features of individual
components. In some cases, we provide a little information
about the size and shape of component bodies and the
landscape relationships of components. Even sophisticated
customers who have been taught that there are variations
within the map units have no good way to know which
variation to expect in any given part of a map unit
delineation.

To most of our customers, the niceties of map unit
composition must seem incomprehensible and pointless. All
they have to go on are the areas delineated on the map. Our
customers, the users of soil maps, have no good way to get
inside the delineation to apply the information provided
about the components of the map unit.
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Suppose that you are a customer in a bakery. Label
information on the content of milk solids, wheat flour,
salt, yeast, eggs, etc. simply does not substitute for clear
identification of the bagels, the dinner rolls, and the
sourdough French bread. Some few customers, with
specialized needs and knowledge, do want and can use
information about the composition of the products but most
do not care about the composition and those who do care want
it after the product has been clearly identified and
described.

The disaggregation (to borrow an economics term) of map
units began as early as 1951. The Soil Survey Manual of
that year made a distinction between Yaxonomic and mapping
units" and recognized inclusions "up to about 15 percent" of
soils other than those identified by the map unit name (p.
277). The 1951 Soil Survey Manual also recognized map units
based on combined taxonomic units,
soil complexes,

namely soil associations,
and undifferentiated soil groups (pp. 302-

306).

In 1949, my first year of mapping, I asked Joe Fehrenbacher
to show me the limits between two soil series. He refused
on the grounds that what I needed to know was the centers
and that toward the margins it didn't really matter which
way I chose to throw a specific area of soil. In those
days, soil series were thought of in terms of a central
concept and classification at the series level did not
really connect with soil classification in the higher
categories (Riecken and Smith, 1949: Thorp and Smith, 1949).
It was easy to blur the distinction between map units
(delineated to fit the landscape) and classification units
(the series that gave names to the map units). But when
work on the Soil Taxonomy, a coordinated system of
classification, put emphasis on the limits of classes all
the way down to the series level, it was no longer possible
for competent soil scientists to ignore the distinction.

Even before the Soil Taxonomy began to put sharp limits on
soil series, many people were nervous about the Manual's 15
percent limit on map unit inclusions. I was told that the
original author and reviewers tried to use a larger figure
but that Dr. Kellogg insisted on 15 percent. My guess is
that this claim for a high degree of map unit purity was not
based on ignorance of soil variability. More probably, Dr.
Kellogg recognized that details about minor variations are
not needed and cannot be used by many customers so that for
many purposes map units do have a high degree of
reliability, even up to 85 percent. Further, he probably
used the 15 percent limit on inclusions to pressure the soil
survey to develop concepts and procedures to yield this
degree of reliability.
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This emphasis on whole map units rather than on map unit
components is expressed in the publication on land-
capability classification (Klingebiel and Montgomery, 1961).
These authors assumed that from the customers' point of view
the soil map unit is the most basic and detailed source of
information.

"Such interpretations [interpretations by individual
kinds of soil on the map] provide the user with all the
information that can be obtained from a soil map.... As
with all interpretive groupings the capability
classification begins with the individual soil-mapping
units, which are building stones of the system.... The
individual mapping units on soil maps show the location
and extent of the different kinds of soil. One can make
the greatest number of precise statements and predictions
about the use and management of the individual mapping
units shown on the soils map." (P. 1)

"A soil mapping unit is a portion of the landscape that
has similar characteristics and qualities and whose
limits are fixed by precise definitions. Within the
cartographic limitations and considering the purpose for
which the map is made, the soil mapping unit is the unit
about which the greatest number of precise statements can
be made." (Table 1, p. 2)

These statements by Klingebiel and Montgomery were published
ten years after complexes and associations were clearly
identified as multi-taxa  map units by the Soil Survey
Manual. From my perspective, the applicability of their
emphasis on the map unit for interpretations seems limited
to consociations and, for broad, land-use interpretations
like the capability classification, to complexes.

Acceleration of the soil survey in the sixties and seventies
led to the beginnings of computer automation. The form SCS-
SOI- and the Soil Interpretation Record provided a
mechanism for recording the allowed ranges in estimated soil
properties, features, and basic interpretations for soil
series and for phases of soil series. This information, of
course, was transferred to map units, specifically to map
unit components. In effect this mechanism for
standardization and automation of information about soil
series facilitated treatment of map units, even
consociations, by their parts. It favored an analytic over
a synthetic approach to soil survey information. Analysis
for the NASIS software development project maintained and
reinforced the emphasis on map unit components. Allowance
for a large number of components, which in effect softens
the distinction between contrasting inclusions and other
components, facilitates the trend.
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a few of the distinctions that we would have delineated on a
more detailed map. Spatially, most customers have only what
we give them on the soil map.

Some customers for some purposes are interested in the soil
of a field or some other management parcel. If the
technology is such that management decisions have to be
applied uniformly across the pattern of soil variations,
then it is the integrated effect of the various kinds of
soil that needs to be considered. Information on the
proportion of soil components and the properties of each
component would be helpful, perhaps even necessary, but
probably not sufficient for even an expert to determine the
effect of the pattern of soils in combination.

Depending, of course, on the geographic scale of the pattern
of soil variation, new technology for differential
treatments within a field (soil-specific management) may
make it possible to apply information for individual map
unit components by matching treatments to the properties of
the component soils. This will require information on the
location of the components, that is, the creation of a new,
more detaileld soil map.

Other users are interested in the soil at a specific site or
a set of alternative sites. They are interested in a small
area of soil maybe no more than 5 or 10 meters across, a
place to put a house or a septic drain field. They need to
learn about their chances. Application of fuzzy set
mathematics may help translate information about composition
of the map unit into customer satisfaction. Any expensive
or critical land use decision about a site calls for an on-
site inspection in preference to application of map unit
information.

Still other customers are interested in areas larger than an
individual field or farm, such as a hydrologic unit or
county. They may have greater need for information on the
integrated effect of a different map units than for
information on the composition of map units.

None of this is to discount the importance of quantitative
information about the proportion of components within map
units and about the properties of soil components. Soil
scientists need to pursue the development and testing of
concepts and procedures for measuring the reliability of map
units in terms of information about their components.
Further, soil scientists need to give greater emphasis to
measuring and presenting information about the size of
component bodies. But the main point of this discussion is
that map unit reliability in terms of quantitative
information by components is not sufficient to fully satisfy
the needs of our customers. This is because most customers
lack the capability to determine the location of the
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component soils and, for uses that integrate the effects of
different components, they need information about the
interactions among the components. We need to enlarge our
notion of map unit reliability to include the concept of
consistency in producing satisfactory results for our
customers.
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NATIONAL WORK PLANNING CONFERENCE

Robert J. Ahrens
Acting National Leader, Soil Classification

July, 1993

Introduction

I appreciate the opportunity to attend the National Soil
Survey Work Planning Conference. In this presentation I am
going to give you a brief update on soil classification and
the Soil Survey Manual with emphasis on revisions in Soil
Taxonomy. If you have any questions I will try to answer
them, and if you have any suggestions how we can better work
together to improve Soil Taxonomy, I would appreciate
receiving them.

Soil Classification Staff

As you know John Witty, National Leader for soil
Classification, retired last April. His position has not
been filled and current administrative constraints do not
permit us to fill this position at this time. The remaining
soil classification staff members are myself, Bob Engel, and
our secretary, Margaret Hitz.

Soil Survey Manual

We have received the page proofs of the Soil Survey Manual.
Most changes made to the proofs concentrated on Chapter 3,
"Examination and Description of SoilsU' and the Appendices.
Modifications were made to keep the Manual as current as
possible. At the same time we realize that our technology
is changing rapidly and other modifications will be
required. Examples of changes include defining
redoximorphic features as mottles that formed under
saturated and reduced conditions. Other changes were made
to clarify. An example is some of the class names were not
mutually exclusive. Rock fragments were in the upper range
of moderately cemented or more resistant to rupture.
Moderately cemented had more than one operational
definition. The class names were modified so that each has
one operational definition. The Manual will go to press
this fiscal year.

/57
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Soil Taxonomy

The 5th edition of The Keys to Soil Taxonomy was published
in October. This edition contains numerous changes as a
result of the work of three international committees; the
International Committee on Aquic Moisture Regimes (ICOMAQ),
the International Committee on Vertisols (ICOMERT) and the
International Committee on Spodosols (ICOMOD). These
changes require numerous soil series to be reclassified, and
our staff will emphasize helping the states with this task
during the next couple of years.

Our goal is to have the 6th edition of The Keys to Soil
Taxonomy available for the 15th International Congress of
Soil Science to be held in Mexico during July, 1994. The
6th edition of the @@Keys" will include the recommendations
from the International Committee on Aridisols (ICOMID).
Important changes recommended by this committee include
expanding the number of suborders from two (Argids and
Orthids) to 7 (Cryids, Salids, Durids, Gypsids, Argids,
Calcids, and Cambids).

We have also proposed some changes to the definitions of
diagnostic horizons commonly associated with the Aridisols.
The revised definitions recognize that many of these
diagnostic horizons are not mutually exclusive. A
petrocalcic horizon could also be a duripan, or a salic
horizon could also be part of a gypsic horizon. This is
reasonable since many of these horizons form under similar
conditions. A proposed change to the calcic horizon would
still require secondary carbonates, but not carbonate
accumulations which are defined as more carbonates than the
parent material. Competent pedologists should be able to
identify a calcic horizon, even if they hold different
opinions about its genetic processes.

During the past several years we have received a number of
inquiries about republishing Soil Taxonomy in time for the
International Congress of Soil Science. This would require
considerable effort, and with our small staff we would not
be able to accomplish this task on time. We do, however,
intend to prepare a chapter for the 6th edition of the
O°KeysBO  that will provide the rationale for the major changes
to Soil Taxonomy.

The International Committee on Families (ICOMFAM) has
submitted their final report. Some of the proposed changes
include:

Deleting chloritic family from Soil Taxonomy

Adding clay activity as stand-alone family criteria for
mixed and siliceous classes of loamy, loamy-skeletal,
clayey-skeletal, and clayey particle-size classes
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Changing the name of montmorillonitic to smectic

Changing the definition of serpentinitic to include
additional Mg-silicate minerals

We intend to send the committee's recommendations out for
review before making anything final.

We currently have two active International committee's. The
International Committee on Soil Moisture and Temperature
Regimes (ICOMMOTR) was originally established in 1981 as the
International Committee on Soil Moisture Regimes in the
Tropics. In 1989 the focus of the committee was broadened
to include temperature and not limit the committee's efforts
to the tropics. Ron Patezold is directing this committee
and three circular letters have issued to date.

The International Committee on the Classification of
Anthropogenic Soils was recently established to define
appropriate classes in Soil Taxonomy for soils that have
their major properties derived from human activities. soils
that need to be considered include: deep plowed or ripped
soils in which diagnostic horizons have been destroyed,
eroded Mollisols, strip-mined land, paddy soils, etc. Ray
Bryant is chairing this committee and the initial mailing
list is being developed for distribution of the first
circular letter.

There is the strong likelihood that an international
committee will begin to look at permafrost-affected soils.

154
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Standard Committee - NCSS Data Management Subcommittee

Dennis J. Lytle
USDA Soil Conservation Service

National Soil Survey Center, Lincoln NE

The NCSS Data Management Subcommittee has meet twice in fiscal year 1993. Once
at the National Soil Survey Center in Lincoln, and once in Denver Co. They have
focused on developing a minimum data set for soils. A draft of the data elements that
would be included in this data set are included in Attachment A. They are working on
data dictionary definitions for this data set and have a draft set of definitions. They will
be working on a structure for this data set. They have been developing these as a part
of the federal standards that are being developed thought the Federal Geographic Data
Committee (FGDC). The schedule for developing these standards in included in
Attachment B. The Federal Geographic Data Committee process because of FACTA
does not allow nonfederal participation? thus it is extremely important that the NCSS
Data Management Subcommittee remam active.

The process for standards development that is envisioned would be for SCS or others to
develop drafts. These are then reviewed, sent back for modification and then
concurred in by the Data Management Subcommittee. They would forward these to the
NCSS Standards Subcommittee for approval and then they will go to the FGDC Soils
Subcommittee for approval. Finally they would be proposed as a Federal Information
Processing (FIPS) standard.

One of the most difficult parts of the standards development has been how to handle
use dependance,  reliability and method. In my last talk I discussed the fact that the
National Soil Information System (NASIS)  will provide a mechanism to store the soil
data elements by land use. The catagories  proposed for use in NASIS are the earth
cover types (Attachment C) used in the SCS National Resources Inventory and these
same types have been proposed for use at the broad level by the FGDC vegetation
subcommittee. These types are trees cover, shrub cover, grasslherbaceous  cover, crop
cover, barren and artifical  cover. Obviously these are too broad, but they are a start.
Crop cover could further be subdivided by irrigated versus nonirrigated and then by
cropping system and sequence. The combinations for cropland  are large and we will
probably have to settle on defining soil data element value ranges for a few selected
senerios.
The NASIS structure wilt also allow us to store a method for each data element in
NASIS. This will probably be one of the most important data quality indicators as we
move into the automated world. We are also trying to tag each data element with
reliability.

There is a tot of enthusiasm amoungst the members of the Data Management
Subcommittee. We all feel that we can decrease the amount of resources we are
spending on automation and increase the exchange of information with good standards.
We all find it hard to dedicate the time needed to move the standards forward. USGS
is probably having the most success redirecting people to work on standards because of
leadership that is committed to automation. SCS will need to dedicate 3 staff years in
fiscal 1994 and 1995 in order to meet the schedule in Attachment B.
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National Soil Data Dictionary Meeting - Denver, Co. 1 l/16-19/92

Data Set For Soil Pedon

Team: Jim Keys R8, Tim Sullivan R2, Greg Miller - R3, Jan Carlson - SCS,
Ken Harward SCS, George Teachman  - SCS, Scott Davis - BLM, Bob Meurisse R6

Note: An l denotes a recommendation as a minimum data element.

l Bedrock Hardness
* Bedrock-Kind

BedrockzWeathering
l Bedrock-Depth
l Boundary_Distinctness
l Boundary Topography
* Cementation
l Cementation-Agent
+ Concentration_Color_Chroma
* Concentration_Color_Hue
l Concentration_Color_Value
* Concentration_Hardness
l Concentration-Kind
* Concentration_Location
l Concentration_Origin
l Concentration_Percent
* Concentratin_Shape
’ Concentration_Size
l Date_Temporal_,Data_Sampled
Default_Descriptlon
Describers Name

l

*

*

*

*

I

l

t

t

t

t

*

I

l

I

l

l

l

t

l

DiagnostiF_Feature_Depth_Lower
Diagnostic_Feature_,Depth_Upper
Diagnostic-Feature-Kind
Diagnostic-Feature-Type
Effervescence-Agent
Effervescence_Class
Effervescence_Continuity
Effervescence_Location
Horizon Color Chroma
Horizon-Color-Hue
Horizon-Color-Moisture-State
Horizon-Color-Percent
Horizon-Color-Physical_State
Horizon-Color-Value
HorizonIDepth_To_Bottom
Horizon_Depth_To_Top
Horizon_Designatlon_Suffixes
Horizon_Designation_Master
Horizon_Designation_Verticaf  Subdivision
Horizon_Feature_Kind

Horizon Lateral-Area
Horizon-Note

l Horizon Note Formatted
l Horizon-Thickness
l Horizon-Thickness Average
l Horizon-Thickness-Maxirnum
l Horizon-Thickness~Minimum_
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Horizon Volume_Total
Horizon~Wetness_State
Hydric_Condition
Hydric_Criteria

l Latitude-Degrees
l Latitude-Direction
l Latitude Minutes
l Latitude-Seconds
l Location General

Locationjvleridian_PIss
Location_Range_Plss
Location Section Details_Plss
Location-Section-PISS
LocationITownshipPlss

l Longitude-Degrees
+ Longitude-Direction
l Longitude-Minutes
l Longitude-Seconds
l Manner_Of_Failure
l Mottle_Color_Chroma
l Mottle Color Hue
l Mottle-Color-Moisture-State
* Mottle-Color-Value
l MottleICont&t

Mottle_Location
l Mottle-Percent
l Mottle-Shape
l Mottle-Size

Note-Identification
l Parent_Material_Deposition
l Parent-Material-Kind
l Parent-Material-Weathering
l Particle_Size_Control_Lower
l Particle_Size_Control_Upper
l Pedon_Purpose
l Pedon Type
l Plasticity
l Pore_Continuity_Vertical
l Pore-Location
l Pore_Guantity
* Pore-Shape
l Pore-Size

Property-Code Property_Code_Discription
Property-Domain
PSF Color Chroma
PSF-Color-Hue96.  PSF_Color_Moisture_State
PSF-Color-Value
PSF-Conti&ity
PSF-Distinctness

t
l

l

l

l

I

l

l

l

l

I

x

l

PSF-Kind
PSF-Location
PSF-Percent
Res%ction  Depth To-Top
Restriction-Hardness
Restriction-Kind
Restriction-Thickness
RestrictiveIFeature
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l Rock_Fragment_Kind
l Rock_Fragment_Shape
l Rock_Fragment_Size
l Rock_Fragment_Size_Flat
l Rock_Fragment_Size_Round
l Rock_Fragment_Volume
l Roots-Depth
l Roots-Location
l Roots-Quantity
l Roots-Size
l Rupture_Resistance_Plate
l Rupture_Resist_Block_Dry
l Rupture_Resist_BIock_Moist
l Soil-Depth
SoiI_Description_Note

l Soil_Moisture_Depth_To_Bottom
l Soil_Moisture_Depth_To_Top
l Soil-Moisture-Month
l Soil Moisture Status
l Soil~Name_A~_Sampled
l SoiI_Temperature_Depth_To_Bottom
l SoiI_Temperature_Depth_To_Top
l Soil_Temperature_Maximum  Daily
‘ SoiI_Temperature_Minimum  Daily
l SoiI_Temperature_Mean_Monthly
l Soil_Temperature_Month
l Stickiness
l Structure-Grade
l Structure_Parts_To
l Structure-Shape
l Structure Size
l Taxonoms  Classification Name
l Taxonomic~Family_Other-
l Taxonomic_Family_Temperature
l Taxonomic_Great_Group
l Taxonomic-Mineralogy’  Taxonomic_Moisture_Class
l Taxonomic_Moisture_Subclass
l Taxonomic_Moisture_Regime
l Taxonomic Order
l Taxonomic-Particle Size
l Taxonomic-Phasesof  Series
* Taxonomic-Reaction
l TaxonomicISubgroup
* Taxonomic_Subgroup_Modifier
l Taxonomic-Suborder
’ Taxonomic_Suborder_Modifier
l 
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Dataset  for Soil Mapping Unit

Team: Jim Keys - R8, Tim Sullivan - R2, Greg Miller - R3, Jan Carlson  - SCS,
Ken Harward - SCS, George Teachman  - SCS, Scott Davis - BLM, Bob Meurisse - R6

Note: All are considered a minimum dat set.

1. Assoicated_Soil
2. Component_Acres
3. Component-Kind
4. Component_lnclusion,
5. Component_lnclusion  Percent
6. Component_Location
7. Component_Major
8. Component-Map Symbol
9.
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52. Snow Avalance_Frequency  (BLM)
53. Soil Compaction Hazard (BLM)
54. Soil Compaction Tolerance, Biological (BLM)
55. Soil_Erodibility_Factor_frf)
56. Soil_Erodibilitv_Factor_(whol)
57. Soil Erodibilitv  Factor, K (BLM)
58. Soil Erodibility Factor, Group, Wind (BLM)
59. Soil Erodibility Index, Wind (BLM)
60. Soil Location, Field Sample (BLM)
61. Soil Location, Field Sample, Narrative (BLM)
62. Soil Location, Survey Area (BLM)
63. Soil Location, Transect (BLM)
64. Soil Location, Transect, Narrative (BLM)
65. Soil Location, Type, Series (BLM)
66. Soil Location, Type, Series, Narrative (BLM)
67. Soil Location, Type, Survey Area (BLM)
68. Soil Location, Type, Survey Area, Narrative (BLM)
69. Soil Moisture Annual Pattern (BLM)
70. Soil Subsidence
71. Soil Surface Factor Rating (ELM)
72. t-factor
73. Terracing (BLMJ
74. Topsoil fBLM)
75. Total-Subsidence
76. Trenching (BLM)
77. Unified
78. Unified_Soil_Classification
79. Water-Table-Duration
80. Water-Table Kind
81. Waterspreading  Construction
82. Waterspresding brigability
83. Wind_Erodibility_Group
84. Wind_Erodibility_lndex

Data Elements Relating to Soil Inventory Status

Team: Jim Keys - R8, Tim Sullivan - R2, Greg Miller - R3, Jan Carlson  - SCS,
Ken Harward - SCS, George Teachman - SCS, Scott Davis - BLM, Bob Meurisse - R6

Note: all data elements are considered a minimum.

1. Correlation-Date
2. County_Fips_Code
3. County-Name
4. Date_Survey_Area_Data_Edited
5. SSA_Country_Acres
6. SSA_Status
7. Soil_Survey_Area_Acres
8. SoiI_Survey_Area_Comments
9. Soil Survey_Area_Edit_Status
10. Soir_Survey_Area_Name
11. SoiI_Survey_Area_Number
12. State_Fips_Code_Alpha
13. Survey_Area_Enter_Edit_Author

W
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Data Elements Relating to Site

Team: Scott Davis - BLM, Denver, CO, Randy West - Rl 0, Mark Jensen - Rl , Tom
Collins - R4, Rick Biglar - SCS, NSSC, Lincoln, NE.

Site Characteristics (non-soil) include geology, gemorphology and vegetation
data elements.

Note: An l identifies element as e minimum data set.

Location

l UTM (GPSTTopographic  Map Call
l LATlLong
One of the above are required for location

Township and Range legal description - This is optional field which may not
be used by all cooperators.

Photograph Identification
*Key identification (Unique site identifications)

Stop number
Guadrangle sheet name
Polygon Number IGIS Spatial Link)
State and County

‘Administrative boundry (Agency etc.,)
*Soil taxa

Climate

Sampling Specifications

*Observer lndentification
l Date
*Unit of Measure
?Sampling reliability
*Sampling purpose/method
?Plot size

Environmental (physical)

*Elevation
“Landform  (geomorph)) awaiting work of geomorphology Workgroup
‘Azimuth
*Slope (vertical & horizonal)
Slope horizonal
Slope distance to up break
Slope length total

Topo position

Slope kind (complex, simple...)
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Geology

*Ground cover (surface rock, kind, size, slope)
Erosion kind & amount
Runoff
Micro/macro relief (kind, pattern)) awaiting work of geomorphology
Mean annual ppt. seasonal (winter, summer)
I II temp. ”

Average snow pack ”

Flooding

Duration
Frequency
Month

Ponding

Duration
Frequency
Month
Snow avalanches - freg.
*Parent Material - kind

Bedrock

Dip
*Kind
Hardness
Weathing
Fracturing
Strike

Geomorphic Surface ---\
Formative ----Awaiting work of geomorphology group
Act ive /Current  ---/

Water Table

Depth
Duration
Kind
Depth to standing water

Disturbance and/or landuse (use dependence)

Kind
Intensity
Time
Frequency/internal

Environmental - vegetation fall x for potential natural vegetation PNV
required)

‘PNV taxa (from indicator species)
*Existing taxa (cover type, dominance type)
*Tree BA, DBH, Ht. Age, CCtot, CCszclass,  Biomass

lb 2)

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



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

-163-

National Soil Data Dictionary Meeting - Denver, Co. 1 l/16-19/92

‘Shrubs - total cover, size class I

*Herbs - grass, forb, moss, fern I

‘Dead (standing) - same as “tree”
“Dead/down - size class, decomp class, cover %
‘Duff & litter depth
l lnt fuel depth

Species

*Plant name
l Foliar Canopy Cover
.I, n I by size class, by selected species
‘Ave. ht. by species
*Biomass by species

Note: Vegetation data elements were identified by the ecologists at a National
meeting held in 1990.

(additional data needs1

Add timber stuff for woodland interps
Need water/aquatic data elements

Data Elements for Lab and Field Observations/Measurements

Team: Benny Brasher - NSSC, SCS, Lincoln, NE; Lloyd Mielke - ARS, WO; Bob
Meurisse - R6.

Premise for sampling: If we are going to obtain the data, what is the minimum
for “a soil?”

Criteria:

Develop a strategic long-range sampling plan for a physiographic province or
other broad ecological region (MLRA,  physiog. province, etc.) In most cases,
it will encompass the range of soil series.

Must be accompanied by a profile description with “good” location information
fLat/Lng).

Include date of sample (yr/mo/day).

Include greater or less than 3 major determinations on greater or less than 2
to 3 master horizons.

Have enough lab and field measurements to classify the pedon to the family
level to appear in a “permanent” data base.

Assemble all data by physiog., province, MLRA, or other broad region. Include
NCSE, Univ., FS, etc.
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Basic Data Elements (Measured/Predicted)

Assumption: All will include methods & Reliability

Physical:

- Bulk density (moist & dry)
- Particle size distribution CPSD)

% Sand (five sizes for rang. particle size)
% silt
% clay

- Rock Fragments
4-5mm. 20mm.  76mm.  76-254mm,  254-635mm

- Water Retention (calculate other points on curve)
.l or .3 Bar; 15 Bar

- Particle Density (to talc.  pore vol.) weighted of greater than 2mm fraction
- (organic carbon)
Hydraulic Conductivity
- Infiltration

- Organic Carbon

- ph
- CaCo3 Equivalent
CeC- Exch.  Bases

l EC and Satuation Paste water content (%) (Used to estimate soluble salts &
osmotic potential)

- Atterberg Limits (LL 6 PL)
- Soil strength l (method to be decided)

l Engineering particle size - talc. from PSD (not stored)
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SCHEDULE FOR DEVELOPING STANDARDS FOR SOIL
GEOGRAPHIC DATA

Background: OMB Bulletin No. 93-14 requires that “No later than ninety days after
the date of issue of this Bulletin (May 20, 1993) the FGDC should submit to OMB a
schedule for developing standards for geographic data, including those needed of each
data category as described in 3(a).” In 3(a) under the subject of Digital Data Standards
the bulletin says “OMB expects the agencies assigned lead responsibility by Circular A-
16 for particular categories of digital data will work through the FGDC to complete
data stand.ards  for those categories. Development of digital dat standards is essential to
avoid unnecessary and wasteful duplication of effort across all levels of Government.
The final standards should allow the easy integration of multiple data layers from
different sources.”

Standards for soil geographic data are subdivided into the following categories.
Reference Model; Definitions, Terminology, Content (features, attributes, attribute
values); Feature Delineation and Representation Rules; Data Collection Rules and
Procedures; Gee-Referencing  (geodetic and altimetric datums, projection
transformations); Data Quality Descriptions; Metadata; and Data Exchange and
Transfer.

Standards are clearly defined for some categories and uniformly applied by those
agencies producing soil data. For other categories standards are not clearly defined and
agreed upon, but there is usually a defacto standard that producers are applying. In
general standards exist for creating analog soil geographic data, but are not agreed upon
for digital soil geographic data. Standards are being developed by the FGDC Soil
Subcommittee working through the National Cooperative Soil Survey (NCSS). The
process and schedule the FGDC Soil Subcommittee is following in standards
development is as follows.

For each category a draft is being or has been developed by the Soil Conservation
Service. This first dmft is then reviewed and revised by the NCSS Data Management
Subcommittee. Their final draft is then reviewed by the NCSS Standards Committee
before it is reviewed and approved by the FGDC Soils Subcommittee. The NCSS Data
Management Subcommittee’s initial efforts have concentrated on documenting and
agreeing upon Definitions, Terminology and Content. The schedule for each standards
category is as follows.

Reference Model: Standards for this category are not clearly defined and agreed upon,
but the USGS Digital Line Graph Optional format is a defacto standard. Data are
stored in a topological structure. Nearly all soil digital spatial data are stored in this
format.

Schedule: Review and agree upon the standard - 1194 to 6/94.

Definitions, Terminology and Content: Standards for this catagory  are being
developed through the National Cooperative Soil Survey Data Management
Subcommittee.

Schedule: Complete draft of standards - 10193, NCSS Standards Subcommittee
review - lo/93 to 2/94, FGDC Soil Subcommittee Review 2/94 to 4/94.
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Feature Delineation and Representation Rules, and the Data Collection Rub and
Procedures: Standards have been in place and applied for about 40 years. Standards
are in numerous references, but two of the major ones are the Soil Survey Manual, and
Soil Taxonomy. These standards have been developed and applied through the NCSS.
Compliance with these standards is reviewed, usually in the field, by NCSS cooperators
at least yearly in the process of completing a soil survey. Compliance with standards
for soil description and classification outside of the NCSS is through peer  review of
papers on soil or soil related research. The NCSS Standards Committee is currently
reconfirming the entire set of standards.

Georeferencing: Standards 
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ATTACHMENT C

Point Module IV
Earth Cover Determination
[Screen L. NRIIS Data Entry
System]

The collection of earth cover infor-
mation is a new element for the
1992 NFU data collection process.
Both the information being deter-
mined and the procedure are
different.

Earth Cover is the natural or
artificial material that is observed
to cover a portion of the earth’s
surface. It is determined (at least
conceptually) as a vertical  projec-
tion downward.

Earth cover is determined only for
the year 1992. The procedure for
making this determination for a
1992 NRI sample point is:

1) Construct a 2-acre circular
area, centered around the point:
the diameter of the circle will be
333 feet [Note: At a photo scale
of 8 inches to the mile, the circle
will have a one-half-inch diame-
ter]. Do not free the point or
move the circle for any reason:
thy ;ircrc may extend outside of

2) IdenUfy  the major (Level I)
earth cover categories which
occur within this 2-acre area.

Level-I Categories

0 Crop Cover - vegetative cover
of annual or
are cultivatex

erennial plants that
or harvested, or

both, for the production of food,
feed, oil. and flber other than
wood: excluded are horticultural
shrubs and trees, hay cover, and
aquaculture areas: included are
recently tilled and fallow portions
of fields. as well as plant residue
in any stage [summer fallow in
rotation is considered as crop
cover even though it may appear
to be bare land]

-167-

o GrassfHerbaceous Cover -
non-woody vegetative cover com-
posed of annual or perenntal
grasses,

F
rasslike plants [sedges/

rushes). orbs, mosses, lichens,
and ferns

0 Tree Cover - vegetative cover
recognized as woody plants which
usually have one perennial stem,
a definitely formed crown of foli-
age, and a mature height of at
least 4 meters; this cate
contains all trees, even #I

ory
ose

planted for the purpose of ro-
ducing food, or omamentaps,
including Christmas trees

o Shrub Cover - vegetative
cover composed of multi-stemmed
woody plants and single-stemmed
species that attain less than 4
meters in height at maturity: this
cate ory contains all shrubs and
woofy vines, even those planted
for the purpose of producing food

o Barren - nonvegetative natu-
ral cover often having a limited
capacity to support vegetation.
with a surface of sand, rock, thin
soil, or permanent ice or snow:
this cate
soil B

ory also includes bare
resu Ung from construction

activities, extractive actlvitles
such as mining, or clear-cutting

o Artificial Couer - nonve eta-
tive cover either made or mo4ifled
by human activity and prohibiting
or restricting vegetative growth
and water penetration (for ex-
ample, highways, rooftops)

o Water Cover - earth covered
by water in a fluid state

SO 1992 NRI Instructions-September 1991
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8.
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13.
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15.
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To what extent should we classify the regolith? Oliver Rice
developed a guide for describing earth material between the
base of soil and bedrock. The committee was asked to
evaluate the guide. (Appendix A and B)

Should a major thrust be made to the map the vadose zone?

If so, should soil scientist map it?

Could the type of investigations done for soil survey
provide the needed data?

If not, what changes in soil survey techniques would be
needed?

If soil scientist don't map the vadose zone, who
map it?

Who should fund the mapping of the vadose zone?

How do geologists fit into this type of project?

should

Should information we know or acquire about the vadose
zone be presented?

How should information about the vadose zone be presented?

Should or could information about the vadose zone be tied
to series descriptions?

Should information about the vadose zone be in a separate
data base and tied to geomorphic or other boundaries
within a major land resource area?

CHARGE 1 - To evaluate the need for information on the vadose zone
not only for SCS, but for EPA, OSM, USGS, and others.

It seemed basic to have an understanding of what constitutes
the vadose zone. At least to decide if all materials between
the surface and ground water should be included. The majority
of committee members responding stated that the entire
unsaturated zone should be included in this discussion. It
was felt by some that we should confine our efforts to the
earthy materials below the solum, but above hard bedrock. One
respondent stated that we may need to go into the saturated zone
to collect some data.

All agree that there is a definite need for information on the
unsaturated zone. Many did not think that vadose zone was the
proper term. It was pointed out that the vadose zone is
actually a moving target depending on the rise and fall of
seasonal water tables. Some terms suggested are non-soil
regolith, subdapic zone, and deep regolith. The NCSS should
make a major effort to collect data on the earthy material below
the solum, but above hard bedrock.

The NCSS should actively pursue a working agreement with
geologists to link soil survey, regolith, and geology. This
linkage should provide the pathway to characterize the vadose

t 7 5
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zone. In all likelihood this attempted linkage will point out
that adequate information is lacking on the regolith.

CHARGE 2 - To evaluate the kinds of information needed by these
groups, and to determine if the types of investigations done for the
data needed.

Needs identified by the committee are:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Predict ability to absorb or otherwise "decontaminate"
waters injected below the soil, landfills, or other
urban waste disposal sites.

Planning of pipelines, roads and other such projects
could benefit from a deeper evaluation of soil
materials.

Provide a better link between pedology and geology.

Identify layers or zones containing sulfide bearing
materials in relation to environmental regulations
dealing with "earth moving" activities.

Aquifer sensitivity and vul~nerability.

Impact of agriculture practices on ground water and
chemical make up of the vadose zone.

Water, chemicals, and microbes transmission properties
of the vadose zone.

Are there seasonal or temporal characteristics that
affect the transmission of water, chemicals, and
microbes?

Do vadose zone materials further contaminate leaching
water? For example, what are background phosphorous
levels?

Occurrence of aquitards and perched water tables within
the vadose zone.

The major need for collecting information on the vadose zone center
on water quality. This was expressed by nearly all respondents.

A rather long list of attribute data was identified as needed. The
South-Northeast Cooperative Soil Survey Conference, Committee 6,
chaired by W.J. Edmonds, put together a comprehensive list of
potential properties. The conference participants considered the
approach used be NCSS to describe and characterize soils to have a
high potential for describing and characterizing the regolith. These
properties are considered to be important attributes that could be
used as a first approximation. They are included in Appendix C.

Because Committee 6 of the South Northeast Cooperative Soil Survey
Conference limited the discussion to exclude hard bedrock, additional
potential properties of bedrock need to be added such as features,
faults, and karst areas. Additional discussions with USGS and other
geologists are needed.
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Existing soil survey techniques that emphasize landscapes should
provide excellent methods for characterizing the upper part of the
vadose zone in many areas. However, these techniques would need to
be modified and coordinated with geologic methodologies for
properties of the lower part of the vadose zones.

A multi-agency and multi-discipline task force is needed to work out
a link between soil survey maps and geology maps. This linkage would
identify terminology that must be defined and understood. It is also
anticipated that such a linkage would further identify that little is
known about the regolith. As used here, the regolith is the
unconsolidated material between the bottom of the soil and hard
bedrock.

Demonstration projects involving multi-discipline and multi-agency
could be a good way to work out feasibility and methodology. It does
not seem feasible to mount an all out effort to map the vadose zone
throughout the country; however, we need to develop the expertise and
be prepared to map or collect the data for specific localities where
needs have been identified.

The guide developed by Oliver Rice, while assigned to the Northeast
National Technical Center, for describing earth materials between the
base of soil and bedrock along with the potential properties outlined
by Committee 6 of the South-Northeast Cooperative Soil Survey
Conference should provide the necessary outline for multi-agency/
multi-discipline task force discussions. A copy of the guide
developed by Rice is attached (Appendix A and B).

CHARGE 3 - If soil survey techniques are appropriate for collecting
information on the vadose zone, how should the information be
presented?

Information collected on the vadose zone should be presented
as a GIS layer linked to STATSGO map units. Hopefully,
STATSGO is tied to geometric units which are in turn tied to
geological units. STATSGO will also provide us a link with
SSURGO. It is important that the attribute data of these
layers be linked and that it be presented geographically.

CHARGE 4 - Who should be responsible for collecting information on
the vadose zone (who should be funded to support these projects)?

The NC.% should assume the leadership role for the non-soil
regolith and take the initiative to organize a multi-
agency/multi-discipline task force to work out a link between
soil survey maps and geology maps, in addition to the items
presented with charge 2. OMB has sponsored a committee, Federal
Government Data Coordinating Committee, with responsibility for
developing standards for linking geographical data collected by
the Federal Government. It has been suggested that we stand a
good chance of getting a soil-geology linkage project funded from
this means. Funding for pilot projects should be pursued by the
task force from such as USDA, COE, EPA, USGS, DOE, OSM and
Transportation.
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CHARGE 5 - Where should this information be stored and how?

The information should be stored as a layer in GIS, so that it
can be linked to other data bases. Attribute files need to be
accessible by software models such as GLEAMS. A database needs
to be designed for the storage, analysis and retrieval of the
information collected. The format of NASIS might be a good
starting point.

RECOMMENDATIONS:

1.

2.

3.

4.

NCSS assume the leadership role for characterizing the
regolith.

NCSS take the initiative to organize a multi-agency/multi-
discipline task force to work out a link between soil
survey maps and geology maps with special emphasis on the
vadose zone.

NCSS recommends that SCS assign a member of the Soil
Investigations Staff to develop demonstration projects
involving multi-agency/multi-discipline personnel to work out
feasibility and methodology of characterizing the regolith to
address water quality issues and other interpretations.

That a report be given at the next conference of progress on
the demonstration projects and the efforts to link soil
survey maps and geology maps.

COMMITTEE 1 MEMBERSHIP

Aziz Amoozegar
Jerry Bernard
Stan Boul
Del Fanning
Leon Follmer
Don Franzmeier
Robert C. Graham
Dennis Heil
Tom Iivari
Bruce Johnson
Jim Kearney
Steven Lacy
Maurice Mausbach
Steve Monteith

John Moore
Bob Neilson
Carolyn Olson
Carol Reed
John Schmidt
Philip Schoenberger
Russell Shepherd
Ray Sinclair
Ed Stearns
Lyle Steffen
Mike Vepraskas
Peter Waldo
DeWayne Williams, Chair
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APPENDIX A

DRAFT - 12/S8 OWR

GUIDE FOR DESCRIBING EARTHY MATERIAL BETWEEN

BASE OF SOIL AND BEDROCK 11

INTRODUCTION

The current emphasis in SCS to develop procedures to evaluate water
quality effects of soil and crop management practices has placed a
demand on soil data that is not fully supplied with our current soil
data bases. A major limitation is that our current inventories
describe soils to a maximum depth of approximately 2 meters,
patterned after instructions that are now obsolete. We really need
information on all unconsolidated material between the surface and
'1bedrock.11

Water quality assessments are not the only urgent need for this
information. Another need for a real inventory of soil resources.
In order to plan for permanent agriculture we need an inventory of
all unconsolidated sediments, not simply the top meter or two. With
such an inventory, we could begin to develop a more rational meaning
for soil loss tolerance.

We are in a position of needing to reevaluate our definition of soil
survey as a resource inventory and to make additional soil quality
standards and to make our only defined one (T value of USLE)
realistic.

Surficial geology maps provide some information for some areas, but
are not well linked to soils data and use a different set of
terminology. It would be highly desirable to describe the whole
section from soil surface to bedrock using one set of conventions. It
seems logical to use soil science terminology and conventions because
many models are designed to operate using soil survey data.

Current instructions for describing the upper 2 meters of soil are
generally adequate for describing the soil material to bedrock, but
standard layer and property class limits may not be commensurate with
the in-exactness with which the deeper layers have been examined or
the impression we want to give readers of the detail with which we or
geologists have examined the material. It is because of these
concerns that many have chosen not to record anything about the
material below about 2 meters, even though much more is known than is
recorded. Another reason is time constraints, although the principle
excuse used has been that this portion of the regolith "belonged" to
the geologists. The soils memorandum on which this belief was based
was cancelled years ago.

1/ Bedrock or other material that would
weathering very slowly, or be made soil
machinery.

become soil material through
material with difficulty with

179
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It is now necessary that we record an appropriate description of
the material, one which contains a minimum set of information in
all cases, but that may be highly detailed for specific uses. In
some areas good information is available in surficial geology
surveys, however, in all cases that I know of it needs to be
converted to soil survey terminology to be useful with soil data
bases, and to be useful at more than a qualitative level, additional
estimates of physical and chemical properties must be gathered. We
need to use geologists in updating soil surveys. As soil surveys are
updated, the unconsolidated material should be characterized by the
NSSL.

This guide is for describing these materials. Guides and procedures
to sample, analyze, and characterize these layers need to be
incorporated into our standard characterization procedures and guides
are needed for including the information into standard soil surveys.
Unless these data are included in the minimum set of data to be
included in the next generation of soil surveys, it is not likely to
happen.

This is not a suggestion to attempt to survey the substratum at the
same intensity as the surface layers (the solum). The suggestion is
that we set a minimum standard for what we ought to know at various
depths and that the solum and substratum be described using a uniform
system of terminology. This may require additional laboratory data
and greater cooperation and collaboration with geologists.

The guidelines for describing the unconsolidated layers consist of
two parts. The minimum set of soil material attributes to record,
and the description detail and depth increments of each layer.

Minimum Set of Soil Material Attributes

To arrive at the suggested minimum set of soil material attributes,
we made an estimate of what would be the commonly required data
needed to estimate with computer models the crop producing life of a
soil and the underlying soil material, and the ability of the soil
and regolith beneath it to attenuate and transmit potential
pollutants moving in the soil water. In this draft, we have selected
items only from those currently listed in the National Soils Handbook
- Soil Survey Manual. The detail (exactness) with which these are
recorded is defined for the minimum requirements, as opposed to the
maximum requirements such as for special studies or research which
might be more extensive and detailed than for a standard description.
Suggestions are made for grouping attribute descriptions (classes)
and increasing thickness of layers described so as to simplify the
description as depth increases. In future drafts we might include
items not normally recorded in soil descriptions provided field
procedures are available that have acceptable time and equipment
requirements. In general, however, any new subsoi' attributes
approved for inclusion in soil descriptions would .slso be included in
descriptions of the substratum.

ra 0
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APPENDIX A

List of Attributes to Include in Descriom

a. Layer depth and thickness
b. Reaction
C . Texture
d. Lithology
e. Rock fragment content
f. Soil or material structure

2
Cementation, induration, etc.
Estimate of consolidation - compactness, bulk density

1. Other items highly significant to water movement such
surface coatings, tubular pores, pore fillings etc.

Characterization Data bv NSSL Laboratory

a. Basic physical and chemical properties

Guide for Descriotion Detail

As a guide to selecting the desirable degree of detail as depth
increases, use the following table.

a.

b.

C .

as

The thickness of the layer described is to be determined by
selecting the thickest layer that is relatively uniform with
respect to most of the attributes classes listed for that
depth interval. The general philosophy in deciding on the
appropriate thickness is that it is permissible to be less
specific (more general) as depth increases. This reflects
the assumption that a given range in properties at
depth has less of an influence than the sane range
the surface.

a great
nearer

Aggregate classes of some attributes are suggested for use
at greater depth. Not all attributes have classes that are
aggregates of more specific classes. As we gain experience,
we may find it desirable to devise aggregate classes for
all attributes. Another alternative, which I prefer, is to
expand the range of attribute classes that can be included
in one layer. This should be interpreted to mean that it is
not desirable to create new classes that will be used only
for the deeper soil material layers. I argue with myself
about this, reasoning that it would be desirable to have
classes that we would always recognize as having a more
general meaning.

For each depth interval, there probably should be a minimum
thickness to describe. Within the solun, it is generally
taken to be 10 cm. As a trial, we might try 20 cm. for
interval 1, 40 cm. for interval 2, and 100 cm. for interval
3.

i,S/



NEEDSTBLE
GUIDE FOR DESCRIPTION DETAIL - table (updated 12/88)

attributes
characterization
intensity

attributes to
select layer
thickness

reaction

texture

lithology

rock fragment
content

soil or
material
structure

cementation,in-
duration,etc.

consolidation
and bulk
density

surface coats,
pores, etc.

--___-_--___________________depth  intervals__--_---___________-______-

depth interval 1
2-5 m

depth interval 2
5-20 m

depth interval 3
20+ m

items c,d,f,g,and
h attribute classes
listed below

manual classes

manual classes

taxonomy mineralogy
classes or manual
parent material
classes

4 manual classes

manual classes,
substitute
material structure
for soil structure

manual classes of
concentrations, ce-
menting, consistence

NSH (603.12) range of
moist bulk density

manual classes

items c,d,f,g,and
h attribute classes
listed below

acid,neutral,alka-
line,calcareous

11 particle size
classes or 5 general
texture classes

manual parent
material classes,
geologic unit and
material

4 manual classes or
11 family particle
size classes

manual classes,
substitute
material structure
for soil structure

manual classes of
concentrations, ce-
menting, consistence

NSH (603.12) range of
moist bulk density

manual classes

items c,d,f,g.and
h attribute classes
listed below

acid,neutral,alka-
line,calcareous

7 particle size
classes or 3 general
texture classes

geologic unit and
material

geologic unit and
material

geologic unit and
material

geologic unit and
material

NSH (603.12) range of
moist bulk density

geologic unit and
material

APPENDIX B
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Potential properties for describing layers of the regolith:

- Designation for layers

Designations for layers below the soil have not been
developed. The conference felt that this work should be
done in concert with participants from other disciplines,
such as engineers, hydrologists, and geologists.

- Depth to and thickness of layers

Depth to and thickness of layers are site specific. The
practical lower limit for depth of observations should be
defined, because depths to hard rock in the Atlantic Coastal
Plain can be hundreds or thousands of feet, Committee 4 of
the 1990 Northeast Cooperative Soil Survey Conference
suggested 2 to 5 m, 5 to 20 m, and > 20 m.

Practical methods of observing the regolith are suggested;
i.e., use the hand auger for the 2 to 5 m zone, and use
drilling for the zone > 20 m.

Practical density of observations in a mapping context could
also be developed for the 2 to 5 m, 5 to 10 m, and > 20 m
zones.

Matrix color

USDA-particle-size distribution

mottle color (s)

structure - Guidelines for describing structure should be
developed in concert with other disciplines.

Consistence (dry, moist, wet) - Guidelines for describing
consistence should be developed in concert with other
disciplines and should include strength of materials.

Roots - Should include root casts, including those that
are calcified and silicified.

Pores - Guidelines for describing macropores in the field
should be used to the level of a 10x hand lens. Percent
pore space estimated using bulk density and particle
density should be considered.

Plinthite

Pressure surfaces with or without shear failure

Relict-rock fissures filled with iron, aluminum, or
manganese oxides; organic matter; salts; carbonates;
quartz; etc.

Concentrations
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APPENDIX

Mica - expansive classes of mica could be needed.

Rock fragments

Brittleness - brittleness should be quantified.

Selected chemical properties:

- Salinity
- Sodicity
- Gypsum
- Sulfides
- Reaction (pH)
- Boundary of layers

C

- Free water occurrence; i.e., variations in water table surface

- Particle-size distribution
- USDA-particle-size class
- Fraction > 250 mm, 250-75 mm
- Percent passing sieve numbers 4, 10, 40, and 200
- Clay
- Particle-size-superseding characteristics (sapric material,

coprogenous earth, cinders, marl, muck, etc.)

- Fabric-related analysis

- Moist-bulk density
- Shrink-swell potential
- Saturated-hydraulic conductivity (KSAT)
- Unsaturated flow 0 (h) and K (zero)

- Engineer classification

- Unified
- AASHTO

- Chemical properties

CaC03 equivalent
Cation-exchange capacity
Gypsum
Organic matter
Reaction (pH)
Salinity
Sodium adsorption ratio
Sulfur content
Total Fe203 and Al203 content as a measure of ore potential

I
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CONFERENCE
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NATIONAL COOPERATIVE SOIL SURVEY
Burlington, Vermont, July 12-16,

By: wade Hurt

REPORT OF COMMITTEE
ROLE OF NCSS AND THE "NEW COOPERATOR"

MEMBERS:

Wade Hurt, Chair

Thomas Calhoun Steve Holzhey
Maury Mausbach Pete Avers
John Meetze John Phillips
J.C. Baker Andrew Art
Jim Brown Joe Kleiss
Wayne Robbie Dave Jones
Ken Olsen Charles Fultz
Richard Arnold Steve Hundley
Christian Pieri Harvey Lute
Tom Usselman Moye Rutledge

BACKGROUND:

In 1990, at the Northeast Cooperative Soil Survey
Conference a committee concerned with the relationships
between NCSS, SCS, and public sector soil scientist
recommended that "Private sector people (soil scientists)
should be part of the NCSS." and that "A MOU between each
private sector organization and the NCSS should
(exist)...'

Again, in 1992, at the Joint South and Northeast
Cooperative Soil Survey Conference a committee addressed
the same relationship and recommended to "Develop a
national MOU between SCS, as lead agency for NCSS, and
national professional organizations of private soil
scientists."

Concurrently, the state of New Hampshire and New
Hampshire SCS was (and is currently) trying to formalize
the relationship between NCSS and New Hampshire. Other
states apparently have had some concerns over the desired
kinds and extent of soil survey services provided by
agencies and institutions as compared with the desired
kinds and extent of soil survey services provided by the
private sector.
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FOR THESE REASOND AS WELL AS OTHER REASONS THIS COMMITTEE
TO ADDRESS NCSS AND COOPERATORS WAS ESTABLISHED.

COMMITTEE CHARGE 1:

Review the list of cooperators in the NCSS and make
recommendations on new cooperators and their role in
NCSS.

DISCUSSION:

What is NCSS? The NCSS is a nationwide partnership of
federal, regional, state, and local agencies and
institutions. This partnership works together to
cooperatively investigate, inventory, document, classify,
and interpret soils and disseminate, publish, and promote
use of information about soils of the United States and
its trust territories.

NCSS provides guidance in all phases of soil survey
production and use.

What NCSS is not. The NCSS is not a legal entity. It
cannot sign MOUs; it does not "define"; it does not
regulate. The real authority behind the NCSS is the
cooperating agencies and institutions. These agencies
and institutions sign MOUs; not NCSS.

RECOMMENDATIONS:

1. This committee recommends that no action be taken to
create within NCSS the ability to sign MOUs or in any
other way "formalize" NCSS.

2. This committee recommends that the SCS, acting for
NCSS, pursue the development and signing of MOUs with the
Corps of Engineers, NASA, World Bank, Department of
Defence, and other applicable agency and institutional
users of soils information.

3. This committee recommends that the NCSS, pursue a
dialog with and invite to the NCSS Conference
representatives of national organizations of consultant
soil scientists, agribusinesses, etc. and that the NCSS
encourage states to develop MOUs with state associations
that represent private consultants.
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IIIIIIIIIII IIIIIIII-lSl-4.This committee recommends that the S
/Dand other NCSSagenciesDand institutions review existing MOUs to insure that the best interest of NCSS are being served.COMMITTEE CHARGE 2.Define the NCSS role in endorsing statesDproceduresDandlaws that involve soil survey.DISCUSSION:The NCSS currently has no method of endorsing proceduresor laws.In addition,there is no need for NCSS toprovide special endorsement to itsDproceduresDandstandards.Because NCSS guidelines,Dprocedures,Dandstandards such as National Soils Handbook, Soil SurveyManual,and Soil Taxonomy exist, they are alreadyendorsed by NCSS.Federal laws and regulations are endorsed, executed, andenforced by federal agencies. State laws and regulationsare endorsed, executed,and enforced by state agencies.Even if NCSS could endorse state laws and regulationsthere is no need.Of course any state or federal agencyinvolved with the endorsement, execution, and enforcementof laws and regulations concerning soil survey should bea member of NCSS and should sign all applicable MOUs as arepresentative of NCSS.RECOMMENDATIONS:1.This committee recommends that the NCSS not acceptany additional role in endorsing stateDproceduresDandstandards that involve soil survey.2.This committee recommends that the NCSS not acceptany additional role in endorsing stateDlaws andregulations that involve soil survey.
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COMMITTEE CHARGE 3.

Review the need for and make recommendations on an NCSS
code of ethics.

DISCUSSION:

If the above recommendations of this committee are
adhered to, NCSS will not be formalized and there will be
no need for a non-enforceable and unusable code of
ethics.

RECOMMENDATIONS:

This committee recommends that the NCSS not develop a
code of ethics.
COMMITTEE CHARGE 4.

Provide any insight to the role of NCSS in the future.

DISCUSSION:

The future of NCSS is limitless.

The soil survey of the future should be led and directed
by NCSS just as the soil survey of the past and present
have been and are being led and directed by NCSS. NCSS
should continue to improve existing soil survey
techniques through research and development. The NCSS
should develop guidelines and procedures for site
specific soil surveys (agricultul-al, building site,
recreational, sanitary facility, waste management, water
management, woodland, wildlife, etc.).

Perhaps even more exciting to NCSS is the arena of soil
survey use. Specifically, NCSS should develop guidelines
and procedures for soil survey use in conjunction with
geographical information system and other pseudo
intelligent systems.

Draft part 655 of the National Soils Handbook proposes to
establish in the National Soil Survey UseI-s Council is
one example. NCSS should question the need for such a
council.
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RECOMMENDATIONS:

1. This committee recommends that the NCSS develop
guidelines and procedures for soil survey use in
conjunction with geographical information system and
other pseudo intelligent systems.

2. This committee recommends that the NCSS develop
guidelines and procedures for site specific, Order 1,
soil surveys and that the kind and extent of surveys by
NCSS representatives be differentiated from those of
private consultants.

3. This committee recommends that SCS's proposed
National Soil Survey Users Council be replaced with NCSS
sponsored user conferences.
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NATIONAL COOPERATIVE SOIL SURVEY CONFERENCE
Burlington, Vermont, July 12-16, 1993

REPORT OF COMMITTEE 2
ROLE OF NCSS AND THE "NEW COOPERATOR"

MEMBERS:

Wade Hurt, Chair

Thomas Calhoun
Maury Mausbach
John Meetze
J.C. Baker
Jim Brown
Wayne Robbie
Ken Olsen
Richard Arnold
Christian Pieri
Tom Usselman

Steve Holzhey
Pete Avers
John Phillips
Andrew Art
Joe Kleiss
Dave Jones
Charles Fultz
Steve Hundley
Harvey Lute
Moye Rutledge

BACKGROUND:

In 1990, at the Northeast Cooperative Soil Survey
Conference a committee concerned with the relationships
between NCSS, SCS, and public sector soil scientist
recommended that "Private sector people (soil scientists)
should be part of the NCSS." and that "A MOU between each
private sector organization and the NCSS should
(exist)..."

Again, in 1992, at the Joint South and Northeast
Cooperative Soil Survey Conference a committee addressed
the same relationship and recommended to "Develop a
national MOU between SCS, as lead agency for NCSS, and
national professional organizations of private soil
scientists."

Concurrently, the state of New Hampshire and New
Hampshire SCS was (and is currently) trying to formalize
the relationship between NCSS and New Hampshire. Other
states apparently have had some concerns over the desired
kinds and extent of soil survey services provided by
agencies and institutions as compared with the desired
kinds and extent of soil survey services provided by the
private sector.
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FOR THESE REASOND AS WELL AS OTHER REASONS THIS COMMITTEE
TO ADDRESS NCSS AND COOPERATORS WAS ESTABLISHED.

COMMITTEE CHARGE 1:

Review the list of cooperators in the NCSS and make
recommendations on new cooperators and their role in
NCSS.

DISCUSSION:

What is NCSS? The NCSS is a nationwide partnership of
federal, regional, state, and local agencies and
institutions. This partnership works together to
cooperatively investigate, inventory, document, classify,
and interpret soils and disseminate, publish, and promote
use of information about soils of the United States and
its trust territories.

NCSS provides guidance in all phases of soil survey
production and use.

What NCSS is not. The NCSS is not a legal entity. It
cannot sign MOUs; it does not "define"; it does not
regulate. The real authority behind the NCSS is the
cooperating agencies and institutions. These agencies
and institutions sign MOUs; not NCSS.

RECOMMENDATIONS:

1. This committee recommends that no action be taken to
create within NCSS the ability to sign MOUs or in any
other way "formalize" NCSS.

2. This committee recommends that the SCS, acting for
NCSS, pursue the development and signing of MOUs with the
Corps of Engineers, NASA, World Bank, Department of
Defence, and other applicable agency and institutional
users of soils information.

3. This committee recommends that the NCSS, pursue a
dialog with and invite to the NCSS Conference
representatives of national organizations of consultant
soil scientists, agribusinesses, etc. and that the NCSS
encourage states to develop MOUs with state associations
that represent private consultants.

I31
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4. This committee recommends that the SCS and other NCSS
agencies and institutions review existing MOUs to insure
that the best interest of NCSS are being served.

COMMITTEE CHARGE 2.

Define the NCSS role in endorsing states procedures and
laws that involve soil survey,

DISCUSSION:

The NCSS currently has no method of endorsing procedures
or laws. In addition, there is no need for NCSS to
provide special endorsement to its procedures and
standards. Because NCSS guidelines, procedures, and
standards such as National Soils Handbook, Soil Survey
Manual, and Soil Taxonomy exist, they are already
endorsed by NCSS.

Federal laws and regulations are endorsed, executed, and
enforced by federal agencies. State laws and regulations
are endorsed, executed, and enforced by state agencies.
Even if NCSS could endorse state laws and regulations
there is no need. Of course any state or federal agency
involved with the endorsement, execution, and enforcement
of laws and regulations concerning soil survey should be
a member of NCSS and should sign all applicable MOUs as a
representative of NCSS.

RECOMMENDATIONS:

1. This committee recommends that the NCSS not accept
any additional role in endorsing state procedures and
standards that involve soil survey.

2. This committee recommends that the NCSS not accept
any additional role in endorsing state laws and
regulations that involve soil survey.

I44

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1
I

-107-

COMMITTEE CHARGE 3.

Review the need for and make recommendations on an NCSS
code of ethics.

DISCUSSION:

If the above recommendations of this committee are
adhered to, NCSS will~not be formalized and there will be
no need for a non-enforceable and unusable code of
ethics.

RECOMMENDATIONS:

This committee recommends that the NCSS not develop a
code of ethics.
COMMITTEE CHARGE 4.

Provide any insight to the role of NCSS in the future.

DISCUSSION:

The future of NCSS is limitless.

The soil survey of the future should be led and directed
by NCSS just as the soil survey of the past and present
have been and are being led and directed by NCSS. NCSS
should continue to improve existing soil survey
techniques through research and development. The NCSS
should develop guidelines and procedures for site
specific soil surveys (agricultural, building site,
recreational, sanitary facility, waste management, water
management, woodland, wildlife, etc.).

Perhaps even more exciting to NCSS is the arena of soil
survey use. Specifically, NCSS should develop guidelines
and procedures for soil survey use in conjunction with
geographical information system and other pseudo
intelligent systems.

Draft part 655 of the National Soils Handbook proposes to
establish in the National Soil Survey Users Council is
one example. NCSS should question the need for such a
council.



-188-

RECOMMENDATIONS:

1. This committee recommends that the NCSS develop
guidelines and procedures for soil survey use in
conjunction with geographical information system and
other pseudo intelligent systems.

2. This committee recommends that the NCSS develop
guidelines and procedures for site specific, Order 1,
soil surveys and that the kind and extent of surveys by
NCSS representatives be differentiated from those of
private consultants.

3. This committee recommends that SCS's proposed
National Soil Survey Users Council be replaced with NCSS
sponsored user conferences.
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Soil Survey by MLRA: Positioning the NCSS for the 21st Century

A Report to the 1993 NCSS Conference

BY

K. McSweeney, University of Wisconsin
J. Bell, University of Minnesota

R. McLeese, SCS, Illinois
S. Indorante, SCS, Illinois

C. Love, SCS, Illinois

The following charges were addressed by the committee:

Charge 1: Recommend how user of soil survey information can
be most effectively informed about and involved in
survey by MLRA.

Charge 2:

Charge 3:

Charge 4:

Charge 5:

Charge 6:

Define the goals for making soil survey
independent of political boundaries.

Provide guidance on how these soil survey projects
should be organized and who should organize them.

Recommend how the information gathered in these
projects should be presented.

Recommend how these projects can be conducted
efficiently.

Evaluate the merit and feasibility of adopting
new field procedures and technological aids for
soil surveys by MLRA.

A draft report was prepared by the Committee and sent to 32
individuals throughout the country for review and comment.

Comments were incorporated into the report and the following
recommendations were presented to the participants of the conference
during 4 breakout sessions.

) ?s-



Charge 1 -190-

1. Clients/Users need to be actively engaged in planning and
implementation, so that their needs for soil survey information
are adequately addressed and progressively improved.

2. Principles of scientific and technical quality, preeminence of
client needs and flexibility to accommodate special local/regional
priorities'must be constructively promoted.

3. NCSS coordinators should conduct meetings with users in the early
stages of the planning process in order to identify and inform
users about the operational and philosophical rationale for soil
survey by MLRA and to seek their input.

4. SCS should assume leadership at the national level for
establishing dialogue among all NCSS cooperators, other agencies,
professional and scientific organizations, and natural resource
advocacy groups to inform them about the MLRA concept and to seek
their input.

5. The Total Quality Management (TQM) approach should be considered
for implementation and continued support of soil survey by MLRA.

6. An internal committee should be convened for each MLRA to
establish an implementation timetable and monitor progress towards
the goals.

2Charge

1. The major impetus for updating and maintaining soil survey by MLRA
is as follows:

(a) bring existing county soil surveys to current NCSS
standards,

(b) improve the quality and dissemination of soil survey
information to an increasingly diverse and sophisticated
users,

(c) provide soil survey information in flexible formats that
meet local, regional, and national needs and is suitable
for integration with other resource inventories.

2. The objective of MLRA soil survey activities is to provide a
refined and enhanced product, on a controlled base, and in digital
format. Significant improvements (goals) expected are as follows:

(a) A uniform map scale and mapping intensity for the MLRA.

(b) Soil maps that join across political boundaries--line for
line, symbol for symbol, map unit name for map unit name, and
interpretation for interpretation.

Cc) A common standard of documentation.
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(d) Consistent description of landscapes, land forms, and slope

positions.

(e) Adequate documentation to make reliable quantitative
statements of map unit composition.

(f) New soil property data and interpretations designed to meet
current and projected user needs.

(g) Better description of composition and patter of soils in map
units.

(h) More precise statements about the expected reliability of
maps and interpretations.

(i) A coordinated soils data base.

(j) A digital soils data layer meeting national map accuracy
standards and suitable for use in GIS environment.

(k) Eliminate duplication and waste in developing soil data
bases.

(1) Facilitate the transfer of soil data layers between different
computer systems.

Charge 3

1.

2.

3.

4.

5.

6.

The key organizational principle for future soil survey is to
establish the MLBA as the soil survey area.

Reorganize soil survey to best support MLRA concept - establish
MLRA project offices.

Develop innovative/creative staffing plans (flexible work
schedules, locations).

An MLRA Project Leader manages activities in the MLRA and
supervises "subset" Project Leaders. His/her responsibility and
authority should cross state lines.

One correlator would be responsible for MLBA correlation
activities. One data set manager would be responsible for
database management activities.

MLRA activities between states and agencies will be coordinated by
an MLBA Steering Committee and technical subcommittees.

Charge 4

1. A report for the entire MLBA should be compiled, edited, and
considered for publication. A 1:250,000 soil map, legend,
descriptions, and general interpretations would be published.

2. Publications of subsets of the MLRA will be optional depending on
user needs.

3. Manuscript and maps will be available in hard copy and digital
format.
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4. Users should be consulted about their preferences for information

delivery.

5. It is essential to have support staff to help users obtain
optional benefit from new formats of soil survey information
delivery.

5Charge

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

Soil survey evaluations must be completed form each survey in the
MLRA.

Initial work in an MLRA should be directed towards legend
development, investigation, and data gathering to build on the
effort of the evaluation process.

Strong emphasis should be placed on working with all users to
assure that the update addresses user needs.

Sufficient work should be done on major landforms and parent
materials to assure proper legend development.

Investigative work in the first year or two of the project will be
the key to establishing a sound, stable legend - project leaders
must be allowed time for preliminary investigations!

The MLRA office must be a "high-tech" facility with GRASS-GIS,
basic soils lab, map and reference library, etc.- a quality work
environment.

We must use new technology in the update process - GIS, remote
sensing, EM technology etc. must be incorporated into the
technical and operational aspects of the soil survey.

Regional research projects need to be initiated.

Emphasis should be placed on extent of soils, suites of soils,
most extensive soils, benchmark soils, data gaps.

Standardized methods for collecting and analyzing transect data as
a regional basis needs to be adopted.

Identification and measurement of "Critical Soil Properties" and
devel~opment of more quantitative presentations of interpretations
require special attention.

Special support should be provided to investigate soil-geomorphic
relationships.

NCSS should establish a special committee to explore the
opportunities to develop research initiatives in support of soil
survey.

The MLRA boundary must be evaluated and refined early on in the
update process.

Steering committees and technical subcommittees must be empowered
and given adequate time "To get the job done".
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16. Users should be expected to share in the cost of updating and

digitizing soil surveys.

17. KLRAs should be prioritized nationally and funded accordingly -
funding by MLRA.

18. Local, state, private funds dedicated to soil survey should be
matched with federal dollars.

19. We should establish a 25 year (or less) timetable for a digital
soil survey for the USA.

Charge 6,__

1.

2.

3.

4.

5.

We should view the KLRA process as an opportunity to update our
soil mapping techniques and incorporate the following tools into
the way we do business - GIS and allied technologies,
geostatistical and mutlivariate statistical modeling, digital
terrain modeling, digital orthos, GPK, EM, GPS, etc.

If our final product is to be in digital format we need to re-
evaluate how we collect minimize the needless conversion from
paper to digital format.

GIS should be viewed as a potential analytical tool and not just a
system to produce pretty maps.

Pitfalls of using GIS and allied technologies need to be carefully
considered (ie error propagation through map overlay, scale
difference, goe-referencing).

An NCSS committee should be established to investigate and provide
specific recommendations about the use of GIS and allied
technologies.
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Top Ten (10)~ ~Recomendations

In each breakout session the recommendations were reviewed and
discussed. The list was added to and cut. Through a nominal group
voting process the top ten (10) recommendations were identified. They
are as follows:

1. REORGANIZE SOIL SURVEY TO BEST SUPPORT MLRA CONCEPT - ESTABLISH
MLRA OFFICES (44pts/lOvotes)

2. FUNDING .Users should be expected to share in cost
.MLRA's should be prioritized nationally and funded
accordingly
.Local/state/private funds dedicated to soil survey should
be matched by federal dollars (27/11)

-i-. MLRA PROJECT LEADER MANAGES ACTIVITIES IN MLRA AND SUPERVISES
"SUBSET" PROJECT LEADERS (23/6)

4. VIEW UPDATE PROCESS AS OPPORTUNITY TO UPDATE SOIL SURVEY
TECHNIQUES GIS - Geostatistical and miltivariate statistitical
modeling etc. (21/7)

5. INITlAI. WORK DIRECTED TOWARDS LEGEND DEVELOPMENT INVESTIGATION,
DATA GATHEXING (20/4)

6. COMPI~E'I'E EVAL>UATIONS FOR EACH SURVEY AREA TO DOCUMENT NEED FOR
UPDATE AND TO ESTIMATE WORKLOAD (19/6)

7. OBJECTIVE/GOALS (18/6)

8. EMPOWER S?EERING COMMITTEES AND TECHNICAL SUBCOMMITTE:ES "TO GET
THE JOB DONE" (15/5)

9. NCSS COORDINATORS CONDUCT MEETINGS EARLY ON IN THE: PLANING PROCESS
TO IDENTIFY AND SEEK USER INPUT AND TO INFORM USER OF
CONCF:E'T/PHILOSOPHY  (14/4)

10. USERS SII0UI.D BE CONSULTED ABOUT PREFERENCE FOR SOII~. INFORMATION
DELIVERY (IO/31

"OC
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Final Recommendations

2'he following final recommendations (by functional area) were offered
t.o the entire conference for consideration:

1. Develop a model organizational structure for MLRA soil survey.

2. Adopt and promote TQM philosophy

3_. Refine OBJECTIVE/GOAL statements
disseminate as soon as possible.

for MLRA soil survey and

4. 11eveIop soil survey marketing plan to include strategy for
marketing or promoting MLRA concept.

5. Soil survey by i%LRA concept needs to remain flexible enough to
allow for soil survey by other geographic area (physiographic
area, watershed, soil region).

FUNDING!
L.’

6. Develop soil survey funding strategy that identifies new partners
and funding sources, establishes criteria to prioritize KLRA's and
proposes a new funding formula.

7 . Establish an NCSS committee to provide recommendations about the
use of GIS and allied technologies in soil survey update
activities.

8. Est.ablish an NCSS committee to explore the opportunities to
develop research initiatives in support of soil survey.

/DATA COLLECTION)

9. Finalize work on the "Soil Survey by Geographic Area" guidebook
and disseminate ASAP. Address tactical, operational and project
functions and activities.
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I The I)igital  Soil Survey

Report of National Cooperative
Soil Survey Committee 4
BY: Dennis Lytle

INTRODUCTION:

Members of this committee were Javier Ruiz  SCS, Fort Worth Texas; Bob Meurise,
USFS, Portland Oregon; Bob Pease, USEPA,  Arlington Virginia; Bill Wright,
University of Rhode Island.; Elissa  Levine, NASA, Beltsville Maryland; and Tom
Fenton Iowa State Universtty.  Dennis Lytle SCS., Lincoln Nebraska was chair. The
committee completed most of its work though wntten correspondence. Input was also
obtained from participants at the confereuce.

CHARGFS:

1. State what the Federal government is requiring of us now in digitizing soil surveys.

2. Provide an analysis of how digitizing affect the NCSS soil survey process. For
example, what’s the basic cartographic unit mapping (topoquad, MLRA, County,
State)?

3. Recommend what the products of the digital soil survey should be and how they
should be distributed. What is the record copy of the survey? What are the
cooperators needs? How should they be archived?

4. Recommend an infrastructure that NCSS should develop in order to share and
distribute digital soils data.

RECOMMENDATIONS:

1. Review standards for digitizing soil surveys in light of base materials that are
available and the accuracy of these base materials and the ability of current computer
digitizing hardware and software equipments ability to meet the standard. The
standards for digitizing may need to be relaxed standards in certain cases.

2. Digital soil survey data needs to be easily available through Internet and on-line for
easy query and retrieval. Data should also be available on CD ROM. Data should be
archived on an USGS 7.5 minute basis. The cartographic unit should be the USGS 7.5
minute quadrangle. The SCS should consider moving the archive and distribution of
digital soil data to USGS or National Agriculture Library where systems currently
exist, or establish a easily accessible method to the data such as a 1 800 number similar
to the 1 800 USA MAPS that USGS has. Could be I 800 SOIL MAP.
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NCSS Conference 7~993
Report of Committee on Disturbed Soils

J .l'. Ammons
Soil Survey Leader-TAES

Objectives: To review concepts, applications, and research on what

is known about disturbed soils and to formulate a working

definition of drastically disturbed soils.

Recommendations: Steering committee recommendations from the

Burlington, Vermont Conference held July 11-16, 1993.

1. Develop a definition of drastically disturbed soils to separate

these soils from eroded or plowed soils. l'his definition is to

include soils that have been completely removed or reoriented

essentially resetting the pedogenic clock at time zero.

2. Classification of disturbed soils shoul~d follow the protocol of

Soil Taxonomy. New suborders should be defined in the Entisol and

Inceptisol orders. A proposal to Soil Taxonomy should be formulated

for review after the available scientific literature is reviewed.

This is currently underway at the University of Tennessee.

3. An inventory of drastically disturbed soils by state should be

completed. Information on approximate acreages and nature of

disturbances should be recorded.

4. This committee should continue as a function of the NCSS until

the duties of the newly formed international committee on disturbed

soils is defined.
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5. Dr. J.T. Ammons will be responsible for coordinating information

exchange on drastically disturbed soil for the NCSS. The University

of Tennessee wil~l act as a clearinghouse for these activities.

Committee Discussion

The committee discussion covered essentially all forms of

disturbed soils. It was the consensus that this committeets work

should focus on drastically disturbed soils, separating severely

eroded or plowed soils. The committee felt that these soils could

be classified under the current keys of soil taxonomy.

Most of the disturbed soils research involving drastically

disturbed soils has centered around surface mining for coal. The

attached list of literature citations reflects as much and this

list provides a starting point for the study of disturbed soil

properties. It is the intent of the comnittee to develop a proposal

for Soil Taxonomy that will cover all drastically disturbed soils.

Disturbed soils created from landfills, civil works projects,

dredge and fill, and highway construction will be considered along

with disturbed soils created from various mining activities.

Additional discussion centering around urban lands and those

agricultural lands that have been plowed to a depth of two meters

or more should be considered if the pedogenic clock has been reset

to time zero.

Standard soil pi-ofile descriptions and other soil inventory

procedures currently f:ollowed by the NCSS will be followed to

reduce duplication of~-terminology used by fieid soil scientists.

The committee reyucstrd that once the current literature is
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reviewed, a proposal be compiled in draft for review. once all

comments are made, this proposal should be forwarded to the

International Committee on disturbed soils for additional review

and comment, The proposal will become the working document for

comments and input from various agencies and researchers.

ziob
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National Soil Survey UPC
Disturbed Soil Classification Reference List
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The meeting was called to order by Dr. Richard W. Arnold at
the at 1:00 pm on July 16, 1993.

Steering Committee members present were:
Richard Arnold, Director, Soil Survey Division, SCS
Pete Avers, USFS Soil Scientist
Tom Ammons, South Experiment Station Representative
Tom Calhoun, Asst. Dir. Soil Survey Division, SCS
Jim Culver, National Leader SSQA, SCS
Del Fanning, North East Experiment Station Representative
Dennis Heil, Head-Soils Staff, WNTC, SCS
Steve Holzhey, Asst. Dir. Soil Survey Division, SCS
Karl Langlois, Head-Soils Staff, NENTC, SCS
Nathan McCaleb, Soil Scientist, MNTC, SCS
Ken Olson, North Central Experiment Station Representative
DeWayne Williams, acting Head-Soils Staff, SNTC, SCS

A quorum was present.

I. The first order of business was to decide on the
disposition of the recommendations from the committees that
reported at this years conference.

COMMITTEE 1 The Vadose Zone
chair - DeWayne Williams

Committee Recommendations:

1.

2.

3.

4.

5.

NCSS assume the leadership role for characterizing the
regolith.

NCSS take the initiative to organize a multi-agency,
multi-discipline task force to work out a link
between soil survey maps and geology maps, with special
emphasis on the vadose zone.

NCSS assign a member of the SCS Soils Investigations
Staff to develop two or three pilot projects involving
multi-agency, multi-discipline personnel to work out the
feasibility and methodology of characterizing the
regolith for the purposes of addressing water quality
and other issues.

NCSS recommends that reports on the progress of
recommendations 3 and 4 be made at the next NCSS
conference.

Disband this committee.
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Steering Committee Actions:

Recommendation 1: Accepted
Recommendation 2: Chair and establish this task force as a

National NCSS task force to report at the
next conference.

Recommendation 3: This item will be referred to SCS soil
survey leadership for action.

Recommendation 4: Accepted
Recommendation 5: Accepted

COMMITTEE 2 Role of NCSS and the New Cooperator
chair - G. Wade Hurt

Committee Recommendations

1.

2.

3.

4.

5.

6.

7.

8.

9.

No action be taken to create within NCSS the ability to
sign MOUs or in any other way "formalize" NCSS.

SCS acting for NCSS, pursue the development and Signing
of MOUs with the Corps of Engineers, NASA, World Bank,
Department of Defence, and other applicable agency and
institutional users of soils information.

NCSS pursue a dialog with and invite to the NCSS
Conference, representatives of national organizations of
consultant soil scientists, agribusinesses, etc. and
that the NCSS encourage states to develop MOUs with
state associations that represent private consultants.

SCS and other NCSS agencies and institutions review
existing MOUs to insure that the best interests of NCSS
are being served.

NCSS not accept any additional role in endorsing state
procedures and standards that involve soil survey.

NCSS not accept any additional role in endorsing State
laws and regulations that involve soil survey.

NCSS not develop a "Code of Ethics"

NCSS develop guidelines and procedures for soil survey
use in conjunction with geographical information system
and other pseudo-intelligent systems.

NCSS develop guidelines and procedures for site
specific, Order 1, soil surveys and that the kind and
extent of surveys by NCSS representatives be
differentiated from those of private consultants.
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10. SCS's proposed National Soil Survey Users Council be
replaced with NCSS sponsored user conferences.

Steering Committee Action:

Recommendation 1: The SCS Soil Survey Division on behalf of
NCSS is to explore the mechanism for
signing intents to cooperate with private
institutions, but not formalize NCSS in
any other way.
SCS acting for NCSS will pursue the
development and signing of the mentioned
MOUs to encourage participation in NCSS.

Recommendation 2:

Recommendation 3:

Recommendation 4:
Recommendation 5:
Recommendation 6:

Recommendation 7:
Recommendation 8:
Recommendation 9:

SCS acting for NCSS will create a dialog
with and pursue developing agreements
with state associations that represent
private consulting soils scientists and
other appropriate groups.
Accepted.
Accepted.
No action taken since NCSS does not now
have that role.
Accepted.
Accepted.
This work on order 1 guidelines is
currently in progress by SCS. The second
part of this recommendation is to be
forwarded to the NCSS Regional
conferences for their consideration as
they put their committees together.

COMMITTEE 3 Soil Survey by MLRA
chair - Keven McSweeneyfBob McLeese

Committee Recommendations

1.

2.

3.

4.

5.

Develop a model organization structure for MLRA soil
surveys.

Adopt and promote TQM philosophy for conducting MLRA
surveys.

Refine the objective/goal statements for MLRA soil
surveys and disseminate as soon as possible.

Develop a soil survey marketing plan to include strategy
for marketing and promoting mlra concepts.

Soil survey by MLRA concept needs to remain flexible
enough to allow for soil survey by other geographic area
(physiographic area, watershed, soil region, etc.).

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



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

I
I
I
I
I

6 .

7.

8 .

-211-

Develop a soil survey funding strategy that identifies
new partners and funding sources, establishes criteria
to prioritize MLRA's, and proposes a new funding
formula.

Establish an NCSS committee to provide recommendations
about the use of GIS and allied technologies in soil
survey update activities.

Finalize work on the *tSoil Survey by Geographic Area"
guidebook and disseminate ASAP. Address tactical,
operational and project functions and activities.

Steering Committee Actions:

The steering committee accepted the entire set of
recommendations. Many of these concern work that is already
in progress and work that must be addressed as MLRA soil
survey projects are established by SCS. These
recommendations will be forwarded to the appropriate SCS
Soil Survey Program team that will deal with the MLRA
projects.

COMMITTEE 4 The Digital Soil Survey
chair - Dennis Lytle

Committee Recommendations:

1.

2.

3.

4.

5.

6.

Review standards in light of
0 Base materials
o equipment capabilities

may need to relax standards in certain cases.

Need to make data easily available
0 internet online or CD ROM
0 central archive on 7.5I base
o cartographic unit should be 7.5'

Concentrate on GIS as a tool up front to help with
making soil survey.

Site observations should be made available
0 USGS for examples

Digital soil survey should contain as much or more than
published soil survey report and be based on user needs.

Need to deal with the issue of changing base maps (ortho
or 7.5') and the new base not matching the digitized
lines.
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8.

9.

-212-

Digital product is more user friendly, but is also more
subject to abuse, so education of users is important.

Needs to be made available as a teaching tool
0 IDRISI
0 STATSGO

Consider moving SCS archive and distribution to USGS or
National Ag. Library.

10. Disband committee

Steering Committee Action:

These deliberations were made in the form of issues that
need to be considered as the digital soil survey program is
further developed. The Steering Committee accepted the
report and it will be used to focus future developmental
efforts in this area.

COMMITTEE 5 Disturbed Lands
chair - Tom Ammons

Committee Recommendations:

1.

2.

3.

4.

5.

Develop a definition of Drastically Disturbed Soils to
separate those that are eroded or plowed.
Classification of drastically disturbed soils should
follow the protocol within Soil Taxonony. New suborders
should be defined in the Enitsol and Inceptisol Orders.
(This procedure should be attempted after available
literature is consulted. The University of Tennessee is
currently involved in this effort.)

An inventory of drastically disturbed soils should be
conducted on a state by state basis. An inventory form
should be sent to each state to obtain approximate
acreage and type of disturbance.

This committee should continue until it can be
established how it will function with the newly
established international committee. If this
committee's activities fit, then it should continue as
part of the international group. If not, this committee
should continue as part of the National Cooperative Soil
Survey Conference.

A person should be assigned coordinating
responsibilities for this activity for the National
Cooperative Soil Survey. This person should serve as a
clearing house for these activities.

Steering Committee Actions:

a18
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Recommendation 1: The existing committee is assigned the
task of developing this definition.

Recommendation 2: Accepted.
Recommendation 3: Referred back to the committee as

an additional charge.
Recommendation 4: Accepted.
Recommendation 5: Dr. Ammons has agreed to serve.

,” t3
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National Cooperative Soil Survey Conference
(1991)

Welcome to the 1991 conference of the National Cooperative
Soil Survey. It is indeed a privilege to have all of you in
attendance and to know you represent many of your fellow
soil scientists. The decade of the 90's presents untold
opportunities for soil science and especially pedology - the
art and science of soil classification, genesis, cartography
and interpretation. Global change is more than a catchy
phrase - it is beginning to guide our analysis and
investigations and it challenges our data bases
almost without mercy. Sustainability is a concept that I
place in the category of visions. If we hear, if we
believe, and if we take actions that are appropriate then we
can be significant contributors to a sustainable global
habitat.

Why is sustainability a vision? It is a vision because it
looks beyond the obvious horizons. Yes, it looks beyond the
obvious crystal ball trends and conditions as we perceive
them today. Sustainability is probably the most difficult
state of the global environment to attain. It forces us to
re-visit the management practices we espouse today. Many of
them are designed for short term benefits - not for harmony,
efficiency, and a better quality of life for all people
everywhere.

As soil scientists of the NCSS we want to provide quality
products and services to all of our clients in so far as it
is possible to do so. We will explore relationships
between customers and suppliers this week because they are
essential for continuing role as the "good hands" people of
the earth.

I'd like to share some sights that illustrate why we must
take a more proactive position throughout this decade.
Our mission. Our mission is to help people better
understand soils and to wisely use soil resources. Notice
it is people oriented. It always has been. We accomplish
our mission by doing four things. First, it is essential
that we maintain a strong scientific basis for the
relationships we use. Secondly, we provide the required
expertise to do our kind of work. Third, we make our
information available in all kinds of formats as may be
useful to our clients. Fourth, we are back to people
again, helping them understand and use soil information in
their decision making.

What's going on in our world today? Rain forests and other
forests are being cleared, burned and prepared for cropping.
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Shallow, steep soils that once supported forests have become
marginal areas of productivity. Droughts are here, of
course, and famine and desolation and lots of heart break.
In places there are new homes for new immigrants. A whole
new beginning, yet very few people wonder why there weren't
people there before. Aha, Mr. Minister of the Environment,
what do you think of our efforts to correct the problems? I
see you are still holding your nose. Thank you, Mr.
Minister.

Markets and marketing for the potential customers. But look
again, there are far too many of them. Everyone wants to
belly up to the trough. Who is looking ahead to the
consequences of the "me now" attitude? And the wildlife
wanders away, not at all sure that we really have a message
of hope. We really do care. Sometimes even before they
gain a place on the endangered list. Cultural diversity,
hard labor, illiterate; shackles of the mind more harmful
than barbed wire barriers. Also the lure of cities drawing
the helpless, the homeless, the poor like a magnet. The
lure and prospect of "city gold". There are significant
differences in beliefs, and values. Differences in
concepts of pride and meaning, in integrity, and in the here
after.

These shacks nestled along the river bank suggest that all
homesites don't get the sane degree of planning. What do
our rating guides for houses have to say about these
situations? And here is a grass Savannah in a 2500 mm
rainfall area. What do you expect, what will you recommend?
Will it be based on your udic, nesic experiences - like
environmental mistakes made before?

Clients cone wrapped in all colors of skin. They have
varied family arrangements and other differences that aren't
important to us who are here to help. We must continue to
study relationships in the field and learn from each other.
Then we need to tell others; to inform them of soil
property-soil behavior relationships that are relevant to
their decisions. In the field there are improved plants,
renewed interest in rotations and a concern about the land
and its care. More and more different users come together
to hear and see and learn about potential solutions for
their concerns.

Traveling, teaching, sharing, learning - it is truly the age
of information. We are part of a soil information system.
It is world wide. But the information age isn't all that
easy. Some is guarded jealously - and many dare not enter
the guarded doors. After a long struggle, a climb to a high
mountain pass we often discover that it is still going to be
a difficult journey ahead. Attempts to have a common
language, a voice of consensus,
inevitably a slow process.

a choice for progress---is
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The far mountains, the clear waters, the solitude. Do you
feel comfortable, refreshed, at peace, happy? This is
Nature nearly unadulterated, with very, very people around.
Comfortable, isn't it? Here we are, soil scientists in
touch with nature unravelling the mysteries of how soils
form, what their properties are and so forth. But there are
whole segments of our society who have no knowledge, or even
interest, in our world of soils. In the past, people have
recorded their messages.. many seem to have been
misunderstood. Some were hieroglyphics - and printed on
rock to last forever.

Complexity in soils is really common. Tracing the patterns
of mottles often looks like modern art gone haywire. How do
we get the flexibility required for the future? First we
have to recognize that even our sacred concepts do change
with time. Listening, talking, hearing, sharing. These are
client-supplier, customer alignment words. It's a first
step, but so crucial.

Another shot of the wilderness? Not quite. Look again
carefully, there's a group of people out there. Crazies,
perhaps. Holy smoke. A Haplic Cryohumod. Searching,
seeking, trying to understand more about our world and how
it operates. Here is a mock-up of a laterite profile. Hard
ferricrete and duricrust on top, gradually changing to the
thin mottled zone, and changing abruptly to the pallid
kaolinitic zone. In Australia, they have huge mines taking
the kaolin from the lower beds. Are these soils? If so
from what geologic period, the Tertiary or before? It's's
complex story this earth of ours has.

SOTER and NASOTER are world efforts and those of Canada and
the U.S. to prepare a common map with a common legend and
attribute file. Problems, you bet, but we have started.
Soil processes need to be understood so that realistic
models can be developed. These concepts are used in WEPP,
the water erosion model. Now this should be familiar to us
all. The nine landscape components including the concave-
concave pattern of cove positions. The challenge of today
is to link segments together and describe landscape
interactions.

We have to learn more about cropping systems, conservation
tillage, imitating nature yet providing for the needs of
mankind. The experimental design shown here is powerful
stuff if you want to scientifically demonstrate that many,
many results are those related to differences of soils.
Some people call this sequential testing

And to finish, let me recall the conclusions from a soil
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workshop several years ago. We know a lot, we show a lot
yet there is much to be done. And today we go forward
together.

Richard W. Arnold
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Northeast Agricultural Experiment Station Report
to the

National CooperatiVe  Soil Survey Conference
July 22-26, 1991

by

John Sencindiver and Bill Waltman

Introduction

This report surmnarizes the 1990 regional conference committees, the
activities of the northeast experiment station coordination  committee on
soil survey, and research projects of experiment station/university
faculty. The 1990 Northeast Cooperative Soil Survey Conference was held
Morgantown, WV on the West Virginia University campus on June 3-8, 1990.
Details of that conference have been published in the proceedings, copies
of which are available from Steve Holzhey, Karl Langlois or John
Sencindiver.

in

Committees of the 1990 Northeastern Regional Soil Survey Conference

Committee 1: Drainage Class.
Comnittee 2: Soil-Water Contamination.
Conunittee  3: Geographic Information Systems.
Committee 4: Should Soil Survey Be Involved In Describing The Earthy

Material Between Soil and Bedrock?
Committee 5: Including Private and Public Sector Soil Scientists :hat are

not now a part of the NCSS.
Committee 6: How to Attract Students into Soil Survey.

NEC-50, Northeastern Regional Committee on Soil Survey.

MC-50 sponsors an annual soil genesis field trip primarily for
graduate students and university faculty, but other persons are welcome to
attend. In 1990 the trip was held in Maryland. The 1991 trip was held in
Massachusetts, Rhode Island and Connecticut. Pennsylvania and West
Virginia will host the 1992 trip.

Research in the Northeast

Connecticut (New Haven) - Composted manures are being evaluated in an
effort to dispose of animal manures in an environmentally safe manner.
Release of nitrogen from the compost is relatively slow, reducing potential
losses to leaching as crops readily utilize the nitrogen as it become
a v a i l a b l e .

Connecticut (Storrs) - Studies of the Pre-Sidedress Soil Nitrate Test, also
known as the June Nitrate Test, are continuing. Existing and proposed
criteria for Spodosols are being evaluated. Acid sulfate soils formed in
dredged spoils from brackish waters are being studied.
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of tbw Ridge and Valley province, flood and river terrace soils in the
Coastal Plain. Work continues on a project to incorporate water quality
indexes and new soil productivity indexes into soil test recommendations.
Pilot programs for yard waste composting have begun.

West Virginia (Morgantown) -'Research centers on reclamation of mined lands
and disposal of wastes. Specific studies include land application of
municipal wastewater sludges; evaluation of soils for wastewater disposal;
abandoned mine land and coal refuse revegetation;  mineralogy, genesis and
classification of extremely acid minescils; use of fly ash to reclaim mined
lands; and removal of metals from acid mine drainage by cattail wetlands.
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Report
on the

1990 SOUTHERN REGIONAL TECHNICAL WORK-PLANNING CONFERENCE
of the

NATIONAL COOPERATIVE SOIL SURVEY

Fred H. Beinroth
College of Agricultural Sciences

University of Puerto Rico

INTRODUCT'ON

For its 1990 Technical Work-Planning Conference, the Southern

Region decided to go as far south as possible. As a geographical

consequence, the SRTWPC was held in Puerto Rico from 18 to 22 June.

This marked the first time that such a conference convened in

Puerto Rico. It was hosted by the University of Puerto Rico (UPR)

and the local Soil Conservation Service. Fred Beinroth, Professor

of Soil Science at UPR, and Gilbert0 Acevedo, SCS Staff Soil

Scientist for the Caribbean Area, served as chairman and vice-

chairman, respectively. They and Joe D. Nichols, Head of the Soil

Inter-pretation Staff at the South National Technical Center, also

formed the Steering Committee of the Conference.

Perhaps as a result of the venue, the SRTWPC enjoyed a sizable

attendance of about 80 soil scientists. The program showed another

location effect. In a distinct departure from past practice, almost

as many days were spent in the field as in conference since there

were two days of field trips and two and one half days of technical

sessions.

TECHNICAL SESSIONS

*@Soil Survey in the Information Age: ADDRESSING CHANGING USER

NEEDS" could have been the theme of the Conference as this motto

captures the tenor of the meeting. This agenda is also reflected in

the focus of the 1990 SRTWPC Committees:

I
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- Communication in the National Cooperative Soil Survey,

- Soil Data Bases for Geographic Information Systems,

- Soil Data for Modeling,

- Soil Survey and Management of Forest Soils,

- Soil Water, and

- Minesoil Classification and Interpretation.

The first three of these committees were new while the others were

carried over from the previous conference.

A detailed account of the work and recommendations of the six

committees is contained in the Proceedings of the Southern Regional

Technical Work-Planning Conference that was reproduced and

distributed by the SCS South National Technical Center. In addition

to the usual peripheral information, this 121-page report also

contains the text of two excellent keynote addresses: Managing

Tropical Forests in a Time of Climate Change by Ariel E. Lugo, an

ecologist with the USDA Forest Service in Puerto Rico: and The Soil

Resource: Challenges and Perspectives for the 1990's by E.C.A.

Runge, Professor and Head of the Department of Soil and Crop

Sciences of the Texas A&M University.

The following is a summary of the salient activities and

recommendations of the 1990 SRTWPC committees that intends to

provide an overview of what transpired at the meeting and entice

the reader to consult the Proceedings for further information.

Committee I: COMMUNICATION IN THE NATIONAL COOPERATIVE SOIL SURVEY

Chair/Vice-chair: Glenn E. Kelly/Wayne Hudnall

The committee was charged to propose ways and means to improve the

effectiveness of communication in the NCSS. They developed a

comprehensive questionnaire that was sent to 105 individuals in the

Southern Region, of which about half responded. On the basis of

this survey, the committee concluded that communication in the NCSS

is indeed in need of improvement and recommended that:



- the South National Technical Center assume a more active role

and explore the use of electronic mail,

- the NCSS establish a committee on communication, and

- the committee be discontinued for now, although it may have
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to be re-established at a later time.

Committee II: SOIL DATA BASES FOR QEOGRAPHIC INFORMATION 6YSTEMS

Chair/Vice-chair: Mary E. Collins/Carter Steers

The committee was charged to assess the impact and requirements of

GIS methodology for landuse planning and natural resource

management relative to the soil survey data base with particular

emphasis on (a) the detail, accuracy and consistency of primary and

secondary soil data, (b) levels of generalization for interpre-

tation at different scales, and (c) update procedures. They were

also asked to recommend possible improvements.

The committee attracted a

recommended that:

the responsibility for

given to the user,

large number of very active members who

primary and secondary data end when

the user should be familiar with map scale, minimum delineation

and survey reliability (a certainly desirable but perhaps

unrealistic recommendation as we have no control over the

user's pedologic expertise),

the current update procedures be continued,

the NCSS establish a policy for facilitating GIS soils data,

the SCS support inputting soil survey data into a GIS,

each state have a soil scientist responsible for GIS, and

the committee be continued in view of the escalating prominence

of GIS.

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



19

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

committee 111: BOIL DATA FOR MODELING

Chair/Vice-chair: Earl Blakely/Fred H. Beinroth

The committee had two charges:

1. Evaluate the adequacy of soil survey data for environmental and

agricultural models and knowledge-based systems with regard to

- accuracy and completeness,

- spatial and temporal variability,

- default procedures, and

- implications for SCS operations; and

2. Recommend remedial action.

The committee advanced no less than eleven recommendations:

Develop and test a methodology for recording variability

and collect respective data,

Encourage the accelerated use of the Computerized Soil

Description System and Transect Program (SCS-232),

Record map unit composition and landscape features,

Describe soils to 2 m depth,

Collect more precise water table data,

Convert official pedon descriptions (OSEDS) into tabular format,

Accelerate the development of the National Soil Characterization

Data Base,

Establish better communication with modelers to ensure that

model requirements are more in tune with data availability,

Focus data gathering efforts on a set of benchmark sites for

model testing,

Develop procedures for

required soil data not

Continue the committee

estimating missing soil data and model-

contained in the standard data base, and

with emphasis on spatial variability.
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committee  Iv: SOIL SURVEY AND NANAGEHENT OF FOREST LANDS

Chair: Jim Keys
_--_____--_____--___----~~~~~~~~~~~~~~~~~~~~~~______~____~~~~~~~---

The committee was charged to develop criteria for specific

interpretations of soil surveys for forest lands, and to recommend

alternatives for presenting forestry interpretations in soil survey

reports.

They recommended that:

- the work on woodland interpretations for specific practices

be continued concentrating on criteria of regional

application,

- innovative alternatives of presenting forestry interpretations

be compiled, and

- the committee continue with emphasis on local interpretations.

committee v: SOIL WATER--CLASSIFICATION AND INTERPRETATION

Chair/Vice-chair: Larry P. Wilding/Arville  Touchet

The charge of this committee was, in essence, to recommend soil

survey activities and policies that facilitate procurement and

transmission of water-related soil properties pertinent to soil

classification, behavior and management.

The committee's innovative approach to accomplishing this charge

was to select key individuals with expertise in given subject

matter areas to develop position papers, or extended abstracts,

that outline topic pertinence, and soil survey needs to improve the

database, information content and interpretation accuracy. The

following topics were addressed by the indicated contributors:

- Monitoring soils wit and without aquic conditions in the

Gulf Coast region - W.H. Hudnall and L.P. Wilding

- Guidelines for establishing wetland interpretations inferred

from aquic moisture conditions - M.J. Mausbach and R.W. Fenwick

- Guidelines for assessing soil/water properties governing

pesticide movement - D.W. Goss
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- Macropores in soils: Quantification and affects on water and

solute transport - L.T. West

- Septic tank filter field designs for soils with perched aquic

conditions - E.M. Rutledge and B.J. Teppen

- Propose criteria for identification of soil moisture

regimes - R. Paetzold

The above papers are included in the Conference Proceedings and add

considerable scientific substance to the publication. From these

position papers, the committee members developed the following

recommendations:

- Establish regional and national log-term projects to study

seasonally wet soils and wetlands,

- Calibrate macr_oporosity  with hydraulic conductivity using soil

morphology as an inference,

- Improve estimates of pesticide movement in soils by improving

the database in the SOI- file,

- Develop more precise guidelines to link hydric soils with aquic

soil conditions so wetland interpretations may be developed

with greater accuracy,

- Improve guidelines for evaluation of soils for septic tank

absorption fields,

- Establish a subcommittee to study the revision of soil

moistL-re regimes to reflect mean soil matric potentials at

specified depth(s),

- Place committee activities among the highest national and

regional priorities for the next decade, and consequently

- Continue the soil water committee.

Committee VI: MINESOIL CLASSIFICATION AND INTERPRETATION

Chair/Vice-chair: John T. Amnons/Darwin L. Newton

-

Committee VI had two charges:

1. Determine what soil characteristics are changed by the mining

process and how the resultant properties can be used in Soil
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Taxonomy and soil survey interpretations for reclamation,

revegetation, and maintenance.

2. Evaluate the applicability of differentiae developed in the

NCSS for minesoils on the Southern Region.

The committee members disliked the name of their committee and

recommended that it be changed to @*Drastically Altered Soils:

Their Classification and Interpretationtl which obviously implies

a broader scope and a new committee mandate. The other

recommendations were:

- split the committee in subcommittees for taxonomy and

interpretation,

- Develop criteria for classification after complete

review of the literature,

- Consider all land disturbance in developing the

fication, and

- Continue the committee.

It may be noted parenthetically that the committee

apparently practice what they preach: their report

seventy-five literature citations.

FIELD TRIPS

classi-

members

contained

The first of the two field trips was a half day outing on Tuesday,

19 June 1990, to the El Yunque Tropical Rainforest located in the

Luquillo Range in northeastern Puerto Rico. In addition to the lush

rainforest ecosystem, we saw a peculiar kind of Inceptisol that is

unique to perudic and isothermic areas and which is charcaterized

by intensive leaching and the probable formation of lepidocrocite.

We also inspected a major landslide and, as might be expected in a

rainforest, a tropical downpour left everybody soaking wet.

The second field trip took place at the end of the Conference and

led from San Juan along the island's north coast to the city of

Isabela in northwestern Puerto Rico. Along the way we saw Eutrudox

developed in transported materials and pineapple plantations in a
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tropical karst landscape. Near Isabela we visited one of the

agricultural experiment stations of the University of Puerto Rico

where we inspected a Eutrustox and various tropical crops. After a

picnic lunch the group proceeded south to the city of Mayaguez and

then east into the volcanic uplands to see a typical Haplohumult

and a coffee plantation and processing plant. On the continuation

of our journey to the south, we inspected a spectacular saprolite

exposure and the famed Nipe soil, an Acrudox developed on

serpentinite. Further south we entered an area of Usterts and

Calciustolls before arriving in La Parguera, a pleasant fishing

village on the south coast where we spent the night. On Friday

morning the group travelled along the south coast to the city of

Ponce and then turned north to cross the central mountain range

before arriving in San Juan where most participants departed the

same day.

Warren Lynn of the SCS National Soil Survey Laboratory in Lincoln,

NE, had prepared a 85-page tour guide that provided excellent

environmental background information and comprehensive descriptive

and analytical site and soil data.

CONCLUSION

On the basis of comments from participants, there is reason to

consider the 1990 Southern Regional Technical Work-Planning

Conference of the NCSS a complete success from a technical, social

and scenic point of view. Compressing the indoor sessions to allow

more time for field trips turned out to be wise decision as the

excursions and the attendant social functions made the conference

not only a professionally successful but also an otherwise

enjoyable event. We would be delighted, therefore, if Puerto Rico

were selected again to host the Southern Regional Technical Work-

Planning Conference in the not too distant future.
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Bure.?u of Indian Affairs
as a Member of the

National Cooperative Soil Survey
(NCSS)

July 27-26, 1991
Seattle, Washington

Rohert 4. Klink

On behalf of the Indian tribes of the Northwest, I would like to take this
opportunity to welcome all NCSS delegates to the Dlvmpic Peninsula and Puget
Sound region. This is truly Indian Country! There are twenty five Indian
Reservations and federally recognized Indian tribal governments in northwest.
part of Washingtcn state, and the region's Indian people are the cornerstone
of cultural diversity of the Northwest.

Instead of naming all 25 Indian tribes, I would like to abbreviate the list to
several that highlight the geography, vocabulary and history. Starting off
the southwest corner of the Olympic Mountains and then proceeding north up the
coast, our federal government recognizes the Quinalt, Quileute, and Makah
tribal governments. The Makah Tribe has been key in the region's history,
noted for first defending their homelands when the Spanish explorers
approached and entered the Strait of Juan De Fuca in the sixteenth century.

Moving clockwise around Puget Sound, the Lummi Tribe occupies reservation land
in the vicinity of Bellingham, the Swinomish and Tulalip are adjacent to the
inmediate south, the Muckleshoot and Nisqually Tribes are in the
Tacoma-Olympia areas, and the Skokomish occupy the Hood Canal region in the
rain shadow of the 01,ympic  mountains. The land and waters of this state have
supported the Indian culture for centuries.

In addition to the Olympic/Puget Sound tribes, there are five additional
tribes with large land based reservations in eastern Washington.  Of the total
53.5 Million acres of Indian Trust lands held by the federal government on
behalf of individual Indians or Tribes, not quite 3 Million or over 5% lie in
this state.

The Bureau of Indian Affairs staff in Washington state is typical of 9IA
staffing levels nationwide. There is one soil scientist located at both
Yakima and Colville Agencies, and four soil and range conservationists at
Agency locations in eastern Washington. However, under the principles of
Indian Self-Determination, there has been five additional soil survey
positions under the control of the Yakima Indian Nation.

I mention these staffing patterns to make several points; first, staffing
directly by BIA itself is only a fraction of that of other land managing
agencies. and second, Tribes have the lawful authority to determine for
themselves how federal services will be rendered on there own reservation
lands. A recently completed position analysis report has revealed that the
Bureau is understaffed in the fields of professional soil and range
management. This shortfall in staffing is at the one-third to one-quarter
level when a per management acre basis is used. That is. where the Forest
Service. Soil Conservation Service, or the Bureau of Land Management (our
sister agency in the Department of Interior) may have one professional for
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every 300 thousand acres, a professional working in BIA maybe reqllired  to
cover one million acres. .IIrihes  have recognized these shortcomings and often
when a federal program hecones a high priority, the principles of
Self-Determination enable a tribe to accelerate staffing and fundinq. Such is
the case at Yakima, where the tribal government has entered into a federal
grant and contract to complete the soil survey end land classification.
They have been managing the soil survey themselves for a number of years and
the field work is essentially complete. They are now in the process of
recruiting a competent soil scientist that can complete the written manuscript
and finalize the mapping. Perhaps this employment opportunity may appeal to
someone in this room or possibly you may ,know of someone seeking a position.
The Tribe would feel comfortable with hiring an experienced soil scientist,
probably out of retirement. If anyone is interested or know of someone, I
have the Tribal address here with me this week.

When running down the Interior Department staff in the buisness of managing
Indian Affairs, one would have to begin with Manual Lujan, the current
Secretary. Immediately working for him and the chief Indian advocate of the
U. S. government is the Assistant Secretary of the Interior-Indian Affairs, a
position currently held by Eddie Brown, who is responsible for all major
policy. planning and budgeting decisions. Patrick Hayes is his deputy in
charge of all trust responsibility and economic development issues. Under
that post is the Chief of the Division of Land and Water, currently held by
Sam Miller. Mark Bradford occupies the position of Soil Conservationist at
the Washinoton D. C. level,
Nation's soil survey effort.

with responsibilities for cooperating with the
The BIA has no Soil Scientist position in the

Division of Land and Water in Washington D. C. I feel privileged to be
addressing this conference on behalf of the Bureau.

The Pureau of Indian Affairs has adopted the principles of Total Quality
Management (TOM). As we will discover tomnorrow, accurate mission statements
are an important part of the TOM process. Unlike the Central Intelligence
Agenc,y or CIA (BIA comes immediately before the CIA in any government
glossary, of course), BIA wants everyone to know who we are and what we do and
has drafted a Mission Statement to guide our operations on a national hasis:

The Bureau of Indian Affairs' mission is to enhance the auality of life,
to promote economic opportunity, and to carry out the responsibility to
protect and improve the trust assets of American Indians, Indian tribes
and Alaska natives. We will accomplish this through the delivery of
quality, services, maintaining government to government relationships
within the spirit of Indian self-determination.

To carry out this national mission the Bureau maintains twelve mid-level
offices to manage Indian Affirs on a regional (usually several statesi level.
They are refered to as Area Offices (Table 1). and each is allowed to further
define their mission. I am currently employed through the Portland Area
Office, which has responsibility for Indian lands in western Montana, Idaho,
Oregon. Washington, and the Alaskan panhandle.

I have recently been transfered from the Phoenix Area which oversees Indian
lands in Utah and Nevada. and parts of Arizona and California. Previously, I
was employed by the Alhuqerque Area which covers Colorado and New Mexico.
I began my federal career with six years of Forest Service experience in the
Northwest, and I am pleased to have the chance to return.
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_ T A B L E  1

LAND RESOURCES ON INDIAN TRUST RESERVATIONS

IN THE UNITED STATES BY AREA 1’

@en Crazing
(Acres)

5,117,707

2.421.024

218,809

4.439.047

17,143

141,460

1,737

529,906

10.581.567

8,849,605

1,435,737

103,039

33,856,781

Total Indian
Forest Crazim Dry Farmland Trust Lard

( A c r e s )  1 & it-rig. ( A c r e s ) (Acres)

302,250 617,734 6,285,401

1,532,829 58,069 4.598.046

35,078 199,733 443,010

332,930 1,010,450 6,190,523

- o - 30,815 244,561

- o - 40 1,271,384

120 14,152 1,228,513

89,522 45,491 723,105

2.776.306 139,023 14,709,734

2,197,568 503,269 12,535,003

2,060,284 401,544 4,823,829

41,652 6,599 472,328

9,368,539 3,026,919 53,525,437

I.1 F i g u r e s  c u r r e n t  a s  o f  wst 1 9 8 7 . Source, Natural Resources
Infonmtion  System. (Report No. 55-38X;

21 Does not include Alaska Native Claims Settlement Act lands, which
a r e  i n  f e e  sinple mnership. ,

._ _.__.~. .~_..~.~..._.,____._,.__._~ ..~.~. .~_._~_.___  ._______,__-.-~
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The mission statement
definition as follows:

of the Portland Area has been proposed with additional

The mission of the Portland Area Office of the BIA is based -on the
underlying principles and goals of:

27

-protection and advocacy of American Indian Sovereign rights:
-performance of the trust responsibility regarding American Indian
trust resources;
-commitment to carry-out policies of tribal self-determination,
self-governance, and government-to-government relations;
-development and enhancement of Bureau and tribal human resources.

The role of the Portland Area Office in carrying out this mission is to
provide management, leadership, technical assistance and administrative
support to field units in the delivery of services to tribes and
individual Indians. This includes the develapment and enhancement of
tribal/Bureau human resources by providing programs and opportunities for
career development, professinnal growth, and improvement of skills which
will ensure the maintenance and retention of a stable work force for the
delivery of quality services to American Indian tribes and people.

Technical assistance from the Portland Area Office in the land manage;;;:
covers all aspects of forestry, hydrology. peologv, range and
conservation, as well as soil science. The mission statement that would he of
most interest to this audience would be that of the Soil and Moisture
Conservation (SK) Unit which is as follows:

The Soil and Itoisture  Conservation Unit will provide leadership and
quality technical assistance as required to facilitate sound defensible
soil, water, and related land use decisions.

Through this mission, the Bureau is responsible for technical advice and
assistance in fulfilling requirements and authorities pertaining to
conservation, use, develooment and management of soil, plant and water
resources on all Indian lands (forestland, cropland, rangeland, wildland, and
residential or recreational developments). The Soil Scientist provides
technical direction for the implementation of land classification processes
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The authority for an Indian SMC program hegins with the Act of April 27, 1935
which man&tes the protection of land resources from soil erosion or the
wastage of moisture supplies, and survey and investigation to characterize the
Nation's soil resource. Technical assistance from SMC is properly funded
through the agriculture, forestry, water management, or irrigation accounts.
In the case of tribal financing of irrigation development work, the cost of
soil infentories (land classification and suitability determinations), will be
charged to the Agriculture function by BIA national policy.

The Soil Scientist in RIA draws additional authority from P.L. 99-560
(September 7,19661 which requires the collection of soil and related data by
government agencies to puide  comaunitv planning and resource development.

The 



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

Area

ABERDEEN

ALBUDWlQUE

AMDARKO

BILLINGS

EASTERtl

JUNEAU2

MNNEAPOLIS

WSKOGEE

NAVAJO

PHOENIX

PORTLAND

SACRAh!ENTO

TOTALS
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TABLE 1

LAND ACREAGE RY USE ON INDIAN TRUST

RESERV.qTIONS  IN THE UNITED STATES BY AREA1

Open Grazing
(Acres)

5,117,707

2,421,024

218,809

4,439,047

17,143

141,460

1,737

529,906

10,581.567

8,849,605

1,4x,737

103,039

33,855,781

Forest/Grazina  Drv Farmed and/or lotal Indian
(Acres)

302,250

1,532,829

35,078

332,930

-o-

-o-

120

89,572

2,776,306

2,197,565

2,060,284

41,652-

9,368,53P

Irrigated fAcres1 Trust (Acres)

617,734 6,285,401

58,069 4,598,346

199,733 443,010

1,010,450 6,190,523

39,815 244,561

813 1,271,384

14,152 1,228,513

45,491 723,105

139,023 14,709,734

503,269 12,535,033

401,544 rl,W-i,B?P

6,599 472,328-

3,026,919 53,525,4?7

1 From the Natural Resources Information System. (Report No. 55-38-X),
Subject to increases and losses annually.

2 Does not include lands held in fee simple, such as in Alaska.
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SOIL SURVEY ACTIVITIES IN CANADA

Gerald Coen
Agr i cu l ture  Canada

Land Resource Research Centre

On behalf of the Land Resource Research Centre and the Expert Committee on
Soil Survey, I thank you for the opportunity to participate in this conference.
Ue find the exchange of information vital to our continued progress. especially
considering the magnitude of our common border. As most of you mappers Will
recognize. when you approach a “soil line” from one side your concept of the
distribution and make-up of the map unit is likely to be different than had you
approached the line from the other side. It is only as you travel further and
look back on the line from this enlarged perspective that you can complete the
picture. So it is with soils on either side of our border. We need to look back
on our concepts through your eyes.

INTRODUCTION

An attempt by all levels of government to reduce deficits has resulted in
a review of most programs. Soil survey programs were no exception, and the
result has been a shift in emphasis, throughout Canada, away from primary
inventory and toward utilization of soil surveys in the decision making process.
There is an ongoing effort to define and separate the roles of the federal and
provincial governments.

THE PEDERAL  SITUATION

Background

The Land Resource Research Centre is the federal research agency that has
the responsibility for Soil Survey. The 1989-90  review of programs resulted in
an evaluation of the LRRC with respect to:

1. federal-provincial roles and jurisdictions
2. research mandates

The outcome was strong support for the LRRC program. However, given present
constraints we were requested to concentrate on national mandates and reduce the
activities in support of provincial priorities. In practical terms we have
reduced the amount of large scale  f ie ld surveys,  but  maintained the
responsibility for standards and procedures, and a national soils database. We
also have increased our efforts toward utilization of soil survey information.
an area we have neglected for some time, and to address soil conservation and
soil quality monitoring issues.

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



31

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

The program review has led to the following program outline.

Present Program

The Land Resource Research Centre has reoriented around 3 major programs:

1. Land Resource Data and its Application
2. Sustainable Land Productivity
3. Environmental Quality.

In general terms Program 3 concentrates on the basic research necessary to define
and detect environmental quality as it relates to the land resource. Program 1
concentrates on the nature and spatial distribution of these land resources
(includes soil surveys). Program 2 provides the applied research that allows the
application of the basic research to landscapes and land management decisions
through such techniques as land evaluation.

Of the approximately SO professional staff about one-half are located in
regional provincial offices while the remainder are at headquarters in Ottawa.
About two-thirds of the regional professionals are assigned to Program 1 and one-
third to Program 2 with a minor contribution to Program 3.

A more detailed description of Program 1 will help to define the soils
survey activities in which we are involved.

Program 11 Land Rssourca Data and its Application

Our mandate is to address the requirement for current,  relevant and
accessible land resource data including guidelines and frameworks for iCS
application and use.

Sub-program 1.1 Soil Resource Information

This sub-program deals with soil correlation and standards, and soil
taxonomy. It is also responsible for our efforts in soil inventory and
management of the national soils database. We are increasing our emphasis
in technology transfer and developing standard digital products to
efficiently meet requests for data.

Sub-program 1.2 Ecological Interactions

This s u b - p r o g r a m  d e a l s  w i t h  agroecological s t ra t i f i ca t i on  o f  our
landscapes and vith pedological  processes that control the distribution of
soils in the landscape.

Sub-program 1.3 Application of Land Information

This sub-program concentrates of the development of methods to use CIS
procedures  and related databases to make land management decisions.
Efforts to improve efficiency will result in emphasis on developing
interpretive algorithms.
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I
Priority Issues

In the past we considered our business to be soil survey first and its use I
second. We are now saying that our business is soil resource information and its
application. Our immediate priority issues arising from this refocussing
are:

I
1. Develooment  of an accessible. relevant national soils database.

2. Reviewing and testing interpretations.

3. Developing, with other natural resource agencies, a consolidated standard
ecological framework. I

4. Developing (GIS) procedures and protocols for the extrapolation of site data to
geographical expressions.

Concluding Statement

We are in the process of a fairly major reorientation. There are strains, but
Ion the whole we feel comfortable with the direction.

THE SITUATION IN THE PROVINCES I
Provincial involvement in soil survey has not been uniform across Canada. In

Quebec, Ontario and the Western Provinces there tended to be about a 50-50 split I
between provincial and federal contribution to mapping. In the Maritime  provinces and
Newfoundland the provincial soil survey effort tended to be smaller and concentrated
on technology transfer whereas the federal effort was larger and directed to soil

mapping. Provincial efforts supporting soil survey have decreased significantly in the I
last 5 years and shifted from soil mapping to technology transfer. It seems that
soil maps have been a “free good” for most user agencies and in these times of fiscal
restraint there is reluctance on the part of individual user agencies to identify funds
to support a mapping program that may not be of direct benefit for several years. The
consequence is a reduced emphasis on provincial field mapping programs throughout
Canada.

We appreciate the opportunity to be part of this National Cooperative Soil Survey=
Conference. The Canadian soil survey community has benefitted from our involvement in
the ISCOM tours on Wetlands Spodosols.  Aridisols and Vertisols. We appreciate the
recent visit of Maurie Mausbach  to Ottawa, and many other contacts relating to issues I
such as soil conservation and soil taxonomy. Considering the amount of Canada affected
by cold soils we are excited about the ISCOM - permafrost soils workshop in 1443.
Globalization is a topical word and in that context we are pleased to encourage and
support increased cooperation between our countries.

I

I
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OVERVIEWOF AGRICULTURALAND  ENVIRONRIENTAL  GEOGRAPHIC
INFORhIATION  SYSTEM (AEGIS)

H. Lal, Jean-Paul Calixte,  J. W. Jones’
F. H. Beinroth, and Luis Perez-Alegtia2

ABSTRACT

AEGIS - Ag:icultural  and Environmental Geographical Information System isa user-

oriented regional agricultural planning, information management, and decision support

system. It integrates simulation models and an expert system with spatial databases. A

Geographical Information System (GIS) provides the structure for organizing land and

weather data and simulation results from crop models, analyzing spatial characteristics of

the region, and displaying results in tables and maps. A prototype of the system is being

de\Jeloped  for three areas in Puerto Rico. The organization of databases and the roles of

crop models and expert systems are discussed and preliminary results are presented.

INTRODUCTION

Agriculture is evolutionary, responding to various physical, social, economic, and

political forces. On a global scale, increases in human population are causing increases in

demand for agricultural products. This is causing agriculture to expand into new areas.

’ Postdoctoral Associate, Graduate Research Assistant, and Professor, Department of
Agricultural Engineering, University of Florida, Gainesville, FL

2 Professor, Department of Agronomy and Soils and Assistant Professor, Department
of Agricultural Engineering, University of Puerto Rico, Mayaguez, Puerto Rico.
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Fores&  and other natural systems are being replaced by more intensive land use practices,

primarily by crops and managed animal systems. On a regional scale, changes in production

are occurring not only in response to changes in global demand but also to meet local food

needs and to improve the local economy. Land use modifications are leading to undesirable

changes in the environmen!. These changes include degradation of the soil itself leading

to non-sustainable production. There are many well-documented cases where agricultural

practices in a region have led to surface and ground water contamination, soil loss, and salt

accumulation in the soil.

Policy makers can influence changes in agricultural production in many ways, such

as by placing restrictions on land use and practices, by providing financial incentives, by

funding projects IO make resources available, by creating transportation systems, etc.

Po!icies to meet any particular goal may influence other factors. For example, a policy to

cause an increase in production of a particular  crop may improve the economic viability of

farmers and increase food in the region, but it may also lead to surface and ground water

contamination. Policy makers and planners are continuously confronted uith the problem

of deciding viable land uses that would meet the economic requirements of a region and

also conserve its natural resources for generations IO come. This is not a simple task. Jt

requires many kinds of data on soil, current land use, weather, and topography variations

over space as well as information on regional economic and natural systems, Tools are

needed 10 help policy makers and planners develop and evaluate poliCies  that enhance

agricultural production, economic stability, and protect the environment, These tools should

have the capability to organize and manipulate large amounts of data, carry out analysis
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based upon historical or present records, and present the results to the user in an easily

understandable format.

This paper describes a user-oriented GIS-based decision support system named

AEGIS - Agricultural and Environmental Geographical Information System. AEGIS

integrates the capabilities of crop and soil models with GIS and an expert system for land

use planning and information management. In this system, GIS provides the structure for

1) organizing land and weather data and simulation results from crop and soil models, 2)

analyzing spatial characteristics of the region, and 3) displaying results in tables and maps.

A prototype of the system for three areas in Puerto Rico is being developed. The

organization of databases, :he roles of crop and soil models, and an expert system are

discussed. The initial design considerations for this system were discussed by La1 et al.

Overview

AEGIS DESIGS

Several researchers have discussed the need for an integrated approach to technology

assessment, environment impact analysis, and regional development planning (Clarke, 1989;

Fedra and Reitsma, 1989; Osborne and Stoogenke, 1989; Barker, 1990). A model-based

information management and decision support system that combines GIS and an expert

system can provide such a tool. In such systems, simulation models can help in analyzing

data, and expert systems can provide missing links and supervise the overall functioning of

the system.
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Crop growth simulation models are designed to predict crop growth, .yield,  and

resource use as controlled by genotype, weather, soil, and management practices at a site

(Wilkerson et al., 1983). Recently, several crop models have been combined with soil and

weather databases to create a user-friendly, site-oriented Decision Support System for

Agrotechnology Transfer (DSSAT) with standardized input and output (IBSNAT Project,

1989).  This makes possible the use of several crop models with a single input dataset  for

evaluating different management alternatives. hlodels, such as Universal Soil Loss Equation

(USLE), have also been developed to estimate soil loss under different crop and soil

management p:actices  (Wschmeier  and Smith, 1978).

AEGIS makes use of DSSAT crop models and the USLE for evaluating crop

production and environmental degradation simultaneously on regional scale with

heterogeneous environmental and soil conditions. The user can generate

thematic/interpretive maps and tables for crop yield parameters and environmenlal

degradation factors and identify the most viable practices for the region.

Figure 1 presents a schematic of AEGIS including its components, databases, and its

linkage with DSSAT. AEGIS consists of 1) a database management system for managing

soil, weather, and production requirements databases for different crops; 2) a GIS for

organizing, storing and presenting spatial’information; and 3) models for simulating crop

production and environmental degradation factors. The DSSAT crop and soil simulation

models generate databases of crop yields, runoff and nitrogen leached under a variety of

management factors. An intelligent interface supervises the system, provides essential

missing information, and dialogues with the user for collecting inputs and presenting reports
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and maps. AEGIS can be used for 1) estimating crop yield, runoff and soil loss for an

individual mapping unit or for a soil group consisting of several mapping units, 2) displaying

maps of these parameters, 3) preparing regional plans and reports, and 4) carrying out “if-

then” type of analysis for policy decisions.

Database Design

The databases in AEGIS can be broadly classified into 1) spatial databases,

2) attribute databases, and 3) model results. The spatial databases are soil, landuse,  and

weather maps of the selected sites. The attribute databases store information about soil,

landuse and weather characteristics for the region. These databases are generated from the

USDA-KS soils information, historical weather records, regional expert knowledge, and

crop, soil and environmental models. The model result datatiles (CROP_YLD and

SOIL_LOS) contain information about management inputs such as crop variety, irrigation

type, and planting date and their effects on crop yield, irrigation requirement, cumulative

evapotranspiration, surface runoff, soil loss, and nitrogen leached for different crops.

The polygon attribute tables (hfAP_PAT)  store the spatial information and can be

generated by digitizing regional maps using ARC/INFO (ESRI, 1989) or any other GIS

software. The three layers of spatial data are combined to generate a composite overlay of

the information (Figure 2).

AEGIS employs soil and weather datafiles in two formats: 1) DSSAT format for

running crop simulation models for generating the crop-yield datafile, and 2) special

indicators datafiles (SOIL_INDIC  and WTH_INDIC)  for evaluating the potential of each
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polygon for different crops based upon their specific requirements stored in the crop

suitability (CROP-SUIT) datatile. The soil indicator datatile (SOIL_IhDIC)  contains

parameters such as slope, depth to water table, concentration of some of the essential micro

and macro elements (aluminum, phosphorus, potassium, and sulfur) in the upper 45 cm of

the soil profile. These files are generated from soil classification and surface characteristics

(PROFHEAD) and soil characterization by layers (PROFLAYR) datafiles based upon

USDA-SCS soils information and available in DSSAT. The parameters not available in

DSSAT soil datafiles are estimated from the original USDA-SCS soils data files. The data

for the soils not available from either of these sources are being estimated by employing the

approach developed by Beinroth (1990) based upon soil taxonomic analogies and expert

knowledge. The historical weather records for 20 years are contained in AEGIS for

running crop models and developing weather indicator datatiles (WTH_INDIC)  for the

three project sites. Daily records of precipitation, maximum and minimum temperature, and

solar radiation are used by crop models. The wea:her indicator datafile stores monthly

averages of these parameters. The weather data were obtained from Earthlnfo,  Inc. (1989.)

The EarthInfo weather data do not include solar radiation required for DSSAT crop models.

These values were generated using the method of Lopez and Soderstorm (1983).

The crop suitability 
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liming, are take:. This information is used to evaluate the suitability of a soil mapping unit

for a particular crop for the factors not considered in crop models.

The crop yield datafiles are generated by running crop models for different soil

mapping units for 20 years of historical weather records. The simulated outputs for each

set of inputs are statistically analyzed for average value, 20 and 80 percentile levels. These

percentile values indicate the probability of getting less than a certain value of the

parameter being analyzed. For example, a 20 percentile value of yield indicates that 20 of

the time, we could expect to get yield equal or less than the quoted yield value.

The soil loss datafile stores expected annual soil loss under different management

practices (crop, variety, planting date, and irrigation type). The soil loss for each polygon

is calculated using the USLE (Calixte et al., 1991). It estimates long term average values

of the soil loss for the selected combinations of management practices. The rainfall factor

(R) and soil erodibility factor (K) are estimated from the SCS tables for the Caribbean area

(USDA-SCS, 1980). A representative value for slope/length factor (LS) for each mapping

unit is drawn from SCS hTatural Resource Inventory database. The values of the crop

management factors for different growth stages depend upon the percentage ground cover

and are estimated

polygons suitable

from the crop model output for each management combination for the

for agriculture. Values for polygons not suitable for agriculture are

estimated from the tables presented by Wischmeier and Smith (1978). Constant values of

0.80 and 1.00 were assumed for erosion control practice factor (P) for polygons suitable for

agriculture and not suitable for agriculture respectively.
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CURRENT AEGIS LMPLEMENTATION

Intelligent System Supervisor

A menu-driven inlerface (Figure 3) for AEGIS has been designed to facilitate its use

by non-computer experts. At the start of AEGIS, a bar-menu connected with three pull-

down menus lets the user select a crop, region, soil types and other environmental

characteristics; perform production and environment analyses; and produce

thematic/interpretative maps and tables with aggregate and other statistical values. The

user can produce hard copies of the maps and tables created during different stages of the

selection and analysis processes. The selection process lets the user un-select a portion of

the selected data records and/or append additional records to already selected ones based

upon previously selected criteria. The AEGIS menu system is also designed with a module

that will let the user create a new set of databases for new environment and management

conditions using DSSAT and other soil models (Figure 3).

Software and Ilardware

We are using pc ARC/INFO (ESRI, 1989),  a vector based GIS, and dBASE IV, a

relational database management system (Ashton-Tate, 1988) for developing AEGIS. The

user-interface and different dafabases  are implemented jn dBASE IV; and pc ARC/INFO

is used for designing and presenting maps on the computer screen, aggregating spatial

results, and producing them onto plotters and printers,
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Specific Details of AEGIS - Puerto Rico

A prototype version of AEGIS was demonstrated at the meeting in Seattle,

Washington. It is being developed for three sites, namely Isabella, Mayaguez, and Lajas

Valley of western Puerto Rico. These sites have been selected for their climatic and soil

diversities. Sixty-seven soil series in the three areas belong to the orders of Alfisols,

Entisols, Inceptisols, Mollisols,  Oxisols, Ultisols, and Vertisols; and thus exemplify seven of

the eleven orders recognized in the US system of soil classification. The climates in these

ttiree  areas range from humid to subhumid  and semi-arid tropical. We are using four

locations to supply weather information for the three regional maps. Two weather locations

for Lajas Valley region (Figure 4) were selected because a mountain belt dividing the region

into two distinct climatic zones.

The soil, weather and landuse maps for the three locations are at the scale of

1:20,000.  Each site covers an area of about 3,800 ha (9,400 acres). In total there are 84

mapping units which are mainly phases of soil series but also include 16 land types as

limestone rock land and tidal flats. The agricultural suitability for these map units has been

established and coded into AEGIS. The landuse map was developed using a LANDSAT

satellite image for the south western part of Puerto Rico.

AEGIS is currently being built with two crops: drybeans and upland rice; and a

combination of management practices (irrigation amounts, planting dates, cultivars). Figure

5 presents simulated average yield distribution for a short season drybean crop planted on

January 15 under irrigation in the Mayaguez region. The areas marked “not cropped” on

this map are mainly urban areas ar.d considered not suitable for agriculture. Similar maps
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can be created for other locations and management practices. The AEGIS structure also

permits incorporation of additional crops and management practices. This system, though

not yet completed, demonstrates the value of an integrated approach for assessing the

potential benefits of alternative land uses and agricultural practices on a regional basis.

Once fully developed, AEGIS can be very effective and helpful for the Land Authority of

Puerto Rico in evaluating alternative crops and their management practices in place of

sugarcane, a crop that is becoming non-profitable on the island. The experiences wi:h

AEGIS from these three sites can also be adapted to other areas in the Caribbean basin.
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NATIONAL BOILB INFOR.MATION BYSTEM
(NASIB)

AN OVERVIEW
David L. Anderson, Daniel Ernstrom, Richard Stahler

July, 1991

Background Summary

The primary focus of the National Cooperative Soil Survey
has be-zn the production of static, printed soil survey
reports. This focus is shifting to maintaining and
providing a dynamic resource of soils information that can
serve diverse, individualized needs.

This change in focus is driven by: 1) an increasing demand
for reliable and dependable soils data and their
interpretations, and 2) advances in automation and
information processing technology that will help relieve
many of the prior constraints on the management,
organization, and the usability of large and complex sets of
data that are characteristic of soils information.

STRATEGY FOR SOIL SURVEY INFORMATION XANAGBMENT

The Soils Division National Leaders, other soil scientists,
users of soils information, and professional information
system developers have done intensive analysis to define the
requirements of a soils information system that will 1)
improve our ability to manage current soils information, and
2) meet the expanding demands for soils information in the
future. The analysis resulted in the basic concepts and
framework for an integrated National Soils Information
System.

An information system is not simply a collection of computer
programs that operate on data files. It is a means to
achieve organizational objectives by coordinating computer
hardware, software, data, process logic, policy and
operating procedures, to implement organizational
objectives.

The fundamental purpose of the National Soils Information
System (NASIS) is to enhance and improve the collection,
storage, manipulation, and dissemination of soil survey
information in a manner that is most suitable for making
informed decisions about the soils resource. NASIS will
support the soil survey of the future in three important
areas:

- support of field operations to efficiently gather new
information in compliance with standards
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- application of expert knowledge to make information
usable for an increasing variety of purposes, and

- making the information readily available to meet the
needs of a wide variety of users.

Guiding principles

The following general principles have guided the definition
of requirements for the soils information system:

l Demand for valid and reliable soils information is
increasing.

* We must be able to update with new/current data.

* The data must represent as near as possible the
accurate characteristics of delineated soil areas.

* Differences in detail and reliability/validity and
currency of the data should be communicated to users.

* Hany new needs for soil survey information can not be
met by traditional text oriented information
management.

l Hany users of soils information require detailed and
specific information. Kuch of this detail though
known by the soil scientist, is not made available to
users. All soil6 information should be organized and
made available where appropriate.

l Data processing technology can provide solutions for
managing soils information. The use of this
technology is inevitable.

HAS18 Requirements

The analysis process has resulted in a document called a
Draft Requirements Statement (DRS) for the Soils
Interpretation and Information Dissemination module (SIID),
that defines the requirements for NASIS in detail.
Following is a summary of the requirements as outlined in
the DRS.

Rnable the oolleotore  of soil information to efficiently
record their actual observations,

An important and major requirement of NASIS is to provide
for efficient, systematic recording of the actual soil
characteristics observed by soil scientists. NASIS must
preserve the integrity, continuity, and entirety of soils
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information, and must convey to the user accurate
information that is consistent with the observations and
scientific judgment of the collector/recorder.

To accomplish these requirements the following specific
objectives must be met:

- remove system limits imposed on information, such as
the number of entries for some items i. e. soil layers,
map unit components, crop yields.

- provide for the entry of the actual data values, where
known, as well as the generation of current data
classes.

- provide a system that insures integrity between actual
data and interpretations.

- provide for the recording of actual data, without
constraining it to fit within a taxonomic class.

- provide for the recording and management of data
affected by external occurrences such as management
practices or flooding.

Flexible InDUt

Future versions of NASIS should provide capability to tailor
the system for localized needs. This will allow the data
collector to easily record those observations which are
pertinent to the local conditions as well as the needs for
the survey being made.

BvailabiXitv of detailed Dr$marv soil Drooertv 4ata

Primary data is defined as the site specific data collected
as pedon descriptions, transects, laboratory analysis, and
field notes. It is an objective of NASIS to make maximum
use of primary data. The organization and storage of these
data will allow their aggregation to form Component Data
Records and Official Series Data Records.

Although much primary information is collected and may be
used in the context of the soil survey, most of this detail
is not made available to the users in soil survey reports.

It is an objective of NASIS to be able to provide as much
detailed information as has been recorded. The level of
information provided (either detailed of generalized) should
be determined by the users need, availability of data, and
the detail appropriate for the intended use. In the future
NASIS should provide a dynamic information system that will
enable many different output formats and levels of detail.
The user view, and level of detail represented by the
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conventional soil survey report will be only one of many
output formats.

Soil survey projects should emphasis the collection and
recording of primary data.

The ability to observe, record, interpret, and report
spatially referenced soil properties is essential for future
soil surveys. It will be essential to geographically
reference all recorded observations to take full advantage
of Geographic Information System (GIS) technology.

pvnamic update

There are four areas where the system must be able to be
routinely updated:

1. Addition or modification of new, approved soil
attributes.

2. Addition or modification of interpretive criteria.

3. Addition or modification of soil map units or components
of map units.

4. Customization of data queries and reports.

In the first case, it is imperative that the system not
become outdated as technology and soil science advances. As
research continues in all aspects of soil science and as new
technologies are implemented, new characteristics of soils
will be required. When this occurs, the soil database will
need to be modified to provide for the recording,
management, and output of the new data. This is a
considerable problem with rigid data systems. It can be
especially problematic in the situation where the soils
database will be distributed to over 3000 field offices.
NASIS should provide for the routine addition or
modification to the structure and content of the database to
accommodate change. This will be possible because of the
generic nature of the data structure for the system being
developed.

The second case involves the flexibility of the system in
meeting individualized user need6 for interpretations.
These needs for soil6 information are highly variable. In
addition, local soil condition6 and interpretive need6 vary
between regions of the country. For these reasons, NASIS
must provide for the routine addition or modification of
interpretive criteria that will allow user6 of the system to
develop suitable interpretations for their location,
condition or application.
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The third case is one that allows 'continuous update of the
soils data contained within the system. The collection of
soils data is a continual process. However, we normally
associate the data collection effort with a project soil
survey where progressive mapping is going on. In areas of
existing mapping, detailed investigations are often made to
verify soil maps, or to provide more detail data for a
special project. Often, information about soils is
collected as part of the normal SCS planning process. These
events should be used as opportunities for adding to and
improving our soils database. NASIS should provide the
capability to incorporate additional information as it is
collected and validated through the normal correlation and
quality assurance processes. The information within NASIS
would thereby continually improve as more and more is
learned about the soils resource. As data is added to the
system and is validated, it should become available
immediately to users of NASIS.

The fourth case is one brought about by the variable ways
data is being looked at or accessed. As users have more
diverse needs for data contained within the soils
information svstem. it is necessarv to be able to customize
queries for accessing the data as bell as p
data in many different formats and styles o

Jntearatetl  System

One of the requirements of NASIS is to prov
data collected and recorded during the soil

esenting the
reports.

de access to a
survey process

11

For this to be possible, the system must be integrated.
What this means is that beginning with data collection and
continuing through information dissemination, all the
information that has been recorded, pertaining to a
particular soil, should be accessible through the system.

Databases currently being maintained include the National
Soils Characterization Database, the SOI- and Map Unit Use
File (MWF), the SOI-5,  and the Map Unit Interpretations
Record (MUIR) in the State Soil Survey Database (SSSD).
These databases contain site specific data as well as data
about spatial entities. Site specific data include
observations made about pedons or individual sites such as
lab characterization data and estimates of soil properties
at individual sites. Spatial entity data include
observations about map units and components of map units
such as estimates of map unit extent and map unit
composition. It is intended that NASIS will combine the
necessary functionality of existing data sets into one
integrated system, remove redundancy, and eliminate the
current problems of keeping independent data sets current
and consistent. At the same time, NASIS would provide
access to all data previously contained in each of the
separate data sets.
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There is another aspect of integration that future versions
of NASIS will provide. Much information exists pertaining
to soils that is not part of the normal data collected as
part of the soil survey. There is also information
collected during the normal soil survey process that does
not become part of the soils database. Examples of these
are, soils data resulting from analysis performed by
university laboratories and stored in their databases as a
result of research projects, state highway department
laboratory analysis data, and data collected by other
agencies. Where appropriate, this data can be added to
NASIS. Where data from these sources are not physically
stored in NASIS, the system may provide a capability to
reference the additional sources of information. These
references could be linked to known locations, or existing
soils in the database.

Q$!er Defined OUtDUt

It is an objective of NASIS to provide for the
standardization of content of the data but allow flexibility
in the output format (diverse user views).

Users have different applications for soils data which
require different levels of generalization. NASIS will
provide the capability to aggregate the basic, most detailed
component data records, or interpretations of those data
records at any level of generalization less detailed than
the Component Data Record.

In addition to different levels of generalization, users
have needs for different groupings of soil map units based
on their specific applications for the data.

One of the primary objectives of NASIS is to manage the most
detailed information available and use the computer to
interpret the detail, generalize, and regroup the detailed
data based on criteria Supplied by the user. As more
primary data are added through the update process, the
definition and proliferation of Map Unit Components and
their corresponding Component Data Records will change. As
this happens, any data aggregated and stored at a more
general level will become outdated. Therefore, NASIS must
be able to aggregate as often as needed, as new detailed
data are added. This will result in consistency at all
levels of generalization.

A practical result of this will be the ability to generate
both geographic and attribute databases, such as STATSGO and
NATSGO, from the detailed database. Updating of the
generalized databases would become automatic as new detailed
data is added or as older surveys are updated.

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

I
I
I
I
I
I
I



55

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

This capability will allow the viewing of information at
various user specified levels of generalization. For
example, it will be possible to view data generalized at the
soil survey area(s), ML&U(S), or state(s) i.e., show me the
range in characteristics for all soils named Alpha for a
given HLRA, a given state, or a given ULRA within a state.
In this example the generalized view is not obtained from a
stored generalized (aggregated) database, but rather is
regenerated from the most detailed information available at
the local soil survey level.

Btatements or measures of deDendabilitY or reliability of
the data

NASIS will contain data and information based on varying
degrees of knowledge and supporting documentation. Some
information stored within NASIS will be the best estimate
that can be made based on a limited amount of information.
In other instances information will have been substantiated
by much supporting data and investigations. NASIS should
provide a method for communicating the methods used to
collect the information to users. The users could then
determine the suitability of the data to meet their needs.

Variability

In addition to understanding how data was collected, users
have the need to know the variability of the soils they are
dealing with. Future versions of NASIS should provide for
the inclusion of information which describes the variability
of soils that can occur within and between map units and
their components.

Conclusion

The Soil Conservation Service is committed to providing the
best information possible to its clients so they may make
informed land use decisions. These decisions can help us to
make the best use of our soil and related natural resources
while protecting and maintaining them for use by future
generations.

The most vital resource for accomplishing this goal is the
information and data collected and managed by the agency
about our natural resources. NASH is intended to be an
integral part of an overall Natural Resource Information
System that ties our knowledge of the various aspects of the
natural resources together.

NASIS is a system being designed to respond to user needs
for soils information, and to provide the capabilities to
use that information to the fullest extent.
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HYDRIC SOILS COMMITTEE REPORT
BY

Maurice J. Mausbach

Introduction: The hydric soil definition and criteria are a
continuing issue especially with public interest in the Federal Manual
for Identifying and Delineating Jurisdictional Wetlands. The
administration is very interested in the scientific basis for the
hydric soil definition and criteria. In this report, I will discuss
these issues; the organization and activities of the National
Technical Committee for Hydric soils (NTCHS); and some issues on the
Federal Wetlands Manual.

Background: The NTCHS began as an ad hoc interagency group with the
charge to develop a definition and criteria for hydric soils. The
initial objective being to assist the Fish and Wildlife Service (FWS)
in mapping wetlands for the National Wetlands Inventory. Dr. Richard
Guthrie organized the group with assistance from FWS. A few years
later, the group was recognized by the SCS Deputy Chief for Technology
and the Corps of Engineers (CE); Environmenta; Protection Agency
(EPA), and FWS were invited to assign permanent members to the
committee. Dr. Guthrie also invited experts from the university
community to join the committee.

In 1985 congress passed the Food Security Act (FSA) which cited the
hydric soil criteria as part of the definition of wetlands as part of
Swampbuster legislation. Also in 1985, the committee published the
first edition of Hydric Soils of the United States. The FSA greatly
increased the visibility of hydric soils and the need for soil survey
maps to make wetland determinations. It also increased the number of
comments on the hydric soil criteria and the need for more data on
soil processes in these wet soils.

National Technical Committee for Hydric Boils: The NTCHS is an
interagency, interdisciplinary committee. Its functions are to:

n Develop and improve hydric soil definition and criteria

s Publish a national list of hydric soils

a Respond to comments on hydric soil criteria

a Provide technical consultation on hydric soils to other
technical groups

n Investigate new technology for defining hydric soils

The committee representation includes 7 from the Soil Conservation
Service (SCS), 5 from universities, and one each from EPA, FWS, CE,
Bureau of Land Management (BLM), Forest Service (FS), and a private
consultant.
biologists,

Of the 18 total members we have 13 soil scientists, 4
and 1 engineer. The SCS members include:
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s Maurice Mausbach (Chairperson)
s Ray Miles (West representative)
. c. L. Girdner (Midwest representative)
. De Wayne Williams (South representative)
. H. Chris Smith (Northeast representative)
s Arville Touchet (State soil scientist representative)
s Billy Teels (National Biologist)

The other members are:
. D. Fanning, University of Maryland
s Richard Guthrie, Auburn University
. w. Patrick, Jr.; Louisiana State University
. R. W. Skaggs, North Carolina State University
. J. Richardson, North Dakota State University
. P. Reed, FWS
. R. Theriot, CE
. w. Sipple, EPA
. c. Voigt, BLM
. P. Avers, Forest Service
. W. Blake Parker, private consultant

The committee is chaired by SCS. Committee membership
grown to the present 18. Avers, Voigt, and Richardson
in the past year.

has gradually
have been added

The committee usually meets once a year to review comments on the
hydric soil definition and criteria. They often meet in an area tc
study hydric soil issues in the field. The next meeting is scheduled
for Massachusetts in September. The 1990 meeting was held in Florida
to study the sandy soil issue.

Hydric soils: The most recent changes in the hydric soil criteria
added frequency to the saturation criterion (2) to require frequent
saturation (more than 5 out of 10 years). This change matches
frequency criteria for flooded and ponded soils. Duration for
saturation was increased to more than two weeks during the growing
season. This change reflects current research which shows anaerobic
conditions occurring after 10 to 20 days of continuous saturation.

The NTCHS revised the criterion for depth of water table in sandy
soils to occur above 0.5 feet instead of 1.0 feet. Sandy soils have
sand, coarse sand, or fine sand textures in the upper 20 inches. This
requires the water table at the surface for these sandy soils. This
change is supported by the thickness of the capillary fringe in these
soils.

The current hydric soil definition and criteria are given in the
appendix. The SCS publishes a national list of hydric soils for the
United States. The list is computer generated by matching the
criteria to soil properties on the Soil Interpretations Record (SIR).
Soils are added and deleted from the national list only buy changing
the estimated properties on the SIR. The national list contains taxa
at the series level of Soil Taxonomy. The third edition is at the
printers. This publication is in high demand by wetland delineators
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and other users of the information. This national list is maintained
on computer file and can be subdivided by state.

The national list of hydric soils is of limited value for wetland
determinations as it is generated from the general information for a
series in the SIR. The SCS has local or field office lists of hydric
soils that are generated using the specific information in the state
soil survey database for the soil survey area. We have recently
released software to generate these lists using data in the Map Unit
Interpretations Record (MUIR) for a survey area. These lists contain
all map units named by taxa that meet the hydric soil criteria and map
units that potentially contain hydric soil inclusions. The lists
contain information on the landscape position of the hydric component
of the map unit.

The NTCHS has a number of issues mostly related to our understanding
of soil processes in wet soils. The period of saturation, flooding
and ponding necessary for a soil to become anaerobic is crucial to the
criteria and to the wetland hydrology criterion. We continue to use
drainage classes in the definition mostly to provide a gross
indication of duration of wetness. We have a number of soils that
have hydrologic features that border the soil hydric criteria. The
wet phase of the soil is hydric but the dry phase is nonhydric. We
are considering asking states to give morphological clues for
separating the wet and dry phases of these soils in the field.

Biological zero is a fine concept, but is difficult to quantify. The
50 cm depth in Soil Taxonomy is questioned by biologists and others as
its relationship to plant growth. All of these issues point to the
need for quality data on water table depths, periods of saturation,
and soil temperatures. Another concern is quality assurance of the
local lists of hydric soils and the data used to generate these lists.

In an effort to resolve some of the issues, the SCS in conjunction
with the CE is extending the wet soils research projects. In addition
to the sites in Louisiana and Texas, we are contracting with Dr.
Richardson, North Dakota State University; Dr. Huddleston, Oregon
State University; Dr. Ping, University of Alaska; Dr. Franzneier,
Purdue University; and Dr. Venenan, University of Massachusetts to
study water tables, oxidation reduction potentials, and other soil
processes. The information will help in understanding soil processes
in these wet soils, help to support or refine hydric soil criteria,
and assist in defining aquic conditions in soils. The study in Alaska
will also help refine biological zero in cold soils.

Federal Wetlands Manual: The first edition of the Federal Manual for
Identifying and Delineating Jurisdictional Wetlands was published in
1989. During 1990 the CE and EPA held a series of public hearings on
the manual. The interagency committee responsible for the manual has
redrafted the manual addressing the concerns of the public and wetland
delineators. The revised manual is currently at the Office of
Management and Budget for administration approval.
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Changes in the 1989 manual include:

s The hydrology criterion is separate from hydric soils and
requires 14 days of continuous saturation and/or inundation to
the surface.

s The growing season for hydrology is the interval between 3 weeks
before average date of last killing frost in spring to 3 weeks
after average date of first killing frost in fall.

s Specifies the use of hydric soils criteria and minimizes the use
of hydric soil (morphological) indicators.

s Emphasizes that all three criteria must be met for an area to
qualify as wetland.

The revised manual will be out for public comnents via the Federal
Register procedures.

Summary: Hydric soil and wetland issues are at tile forefront,
politically and scientifically. We in the Nationally Cooperative Soil
Survey are being asked to better quantify are information on soil
saturation, flooding and ponding and to further develop our knowledge
on genetic soil processes in wet soils.
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APPENDIX
DEFINITION OF HYDRIC SOIL

A hydric soil is a soil that is saturated, flooded, or ponded long
enough during the growing season to develop anaerobic conditions in
the upper part. The following criteria reflect those soils that meet
this definition.

CRITERIA FOR HYDRIC SOILS

1. All Histosols except Folists, or

2. Soils in Aquic suborder, Aquic subgroups, Albolls suborder,
Salorthids great group, Pell great groups of Vertisols, Pachic
subgroups, or Cumulic subgroups that are:

a. Somewhat poor1.y drained and have a frequently occurring water
table at less than 0.5 ft from the surface for a significant period
(usually more than 2 weeks) during the growing season, or

b. poorly drained or very poorly drained and have either:

(1) a frequently occurring water table at less than 0.5 ft
from the surface for a significant period (usually more than 2 weeks)
during the growing season if textures are coarse sand, sand, or fine
sand in all layers within 20 in , or for other soils

(2) a frequently occurring water table at less than 1.0 ft
from the surface for a significant period (usually more than 2 weeks)
during the growing season if permeability is equal to or greater than
6.0 in/h in all layers within 20 in, or

(3) a frequently occurring water table at less than 1.5 ft
from the surface for a significant period (usually more than 2 weeks)
during the growing season if permeability is less than 6.0 in/h in any
layer within 20 in, or

3. Soils that are frequently ponded for long duration or very long
duration during the growing season, or

4. Soils that are frequently flooded for long duration or very long
duration during the growing season.

Revised NTCHS g/27/90
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BLW Status Report - Scott Davis

Presented at the National Cooperative Soil survey Conference
Bellevue, Washington, July 22-26, 1991

The BI_&l manages almost 40% of all federal lands, nearly 270
million acres, one-third of which is in Alaska. Over 2.6
million acres comprise the Oregon and California revested
forest lands. Located primarily in Oregon, these lands were
grants made to private concerns to contract the O&C
Railroad. The remainder of the BLM lands occur mostly as
rangelands in the western states.

Currently, the BLM employs 46 soil scientists. Most are
involved with mapping and site specific interpretative
projects. Efforts will continue to soil map the remaining
25% of BLM lands in the lower 48 states. Surveys done prior
to 1974 will be reviewed for possible enhancement. A strong
emphasis will be placed on soil/plant relations. The Denver
Service Center provides soil information services, and
develops interpretative automative forest tables. Soil
surveys will be digitized for automation.

A shift from traditional program management, such as
grazing, mining, oil and gas, and timber harvesting is
occurring with emphasis being placed on fish, wildlife,
outdoor recreation, biological diversity/ecological sites,
and riparian management. Also, land disposition and
exchanges are continuing to help accomplish future
management goals. Areas of critical and environment
concerns, status of threatened and endangered plant and
animal species are very important.

An increase in population trends towards the western states
is creating more interest in the use of BLM lands. More
people now live in the West than in the Northeast: this
trend will continue. People in the West tend to be younger,
better educated, and more affluent than the rest of the
nation. Over 3,000 interest groups in the United States are
expressing issues involving management of our lands. People
want to see positive results on the ground. Demands on BI.&l
lands will continue to grow. Soil scientists will need to
be involved in:

1. Land appraisals for exchange and disposition.

2. Salinity and sediment control projects/nonpoint source
pollution.

3. Reclamation efforts/hazardous materials cleanup.

4. Tourism/recreation planning (trails, campgrounds).
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Mapping/correlation for more detailed soil surveys for
riparian areas, wetland, threatened and endangered
species sites.

Soil correlation with ecological sites; linkage of
soil capability to desired plant conditions.

Making soil data and interpretations automated for
easier use by others.

Management of range lands and forest lands for
biodiversity.

The Water Erosion Prediction Project (WEPP).

Developing native plants for rehabilitation,
reclamation and riparian projects (i.e.,
cooperation with SCS plant centers).

The soil scientist will be an important collaborative player
on integrated interdisciplinary resources management teams.

On August 5-8, 1991, the BLM will hold a BLM Soils National
and State Strategy meeting at Keystone, Colorado. Each
state will be developing a specific action plan to get soil
science information incorporated into our integrated
resource management. Automation of data, soil data
analysis, soil survey enhancement, vegetation, soil-plant-
management relationships, ecological sites, nonpoint source,
riparian, salinity, recreation, wildlife, and fisheries, and
reclamation, will be key discussion items with relation to
future work of soil scientists in the BLM.

In recent moves within the BLM, Cliff Fanning has filled the
BLM Oregon State Soil Scientist position.

Recently, the Bureau of Land Management in Eugene and Salem
has purchased two winged subsoilers to more effective11
restore old roadbeds to productive conditions.

The BLM will continue to shift efforts to the Resource Area
level to better get jobs done on the ground. We will
continue to gear soil map unit descriptions to be
appropriate for our users. We will identify needs for soil
survey enhancement, including soil quality standards to meet
interpretations for riparian areas, ecological sites, soil
condition changes, nonpoint source, salinity control,
recreation, and fish and wildlife.

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





64

I believe  the preclslon of the prediction In the experiment decreases from Rrst to last, respectivety.

In the database the algortthms  for computation of erodlbtlttles  from soU properttes  will  probably be
of two types. Fksf might be consklered  expertmental. Experimental  atgorlthms are In use now,
dudng  testing of the system, and were dewed  statkttic?4ly  during  exhausthre  work by Bill Elliot,
formany  wkh ARS, Ames, Iowa. and now with Ohb State Unlverstty.

Work by Otto Baumer.  Research Sotl  Scientist,  and others at the Nattonal  SOP Survey Center
(NSSC). In conjunction wlth Bill  Ellbt and Uhenr.  wll test modlficatlons  ol the experimental
atgortthms who the ktea of maintaining robust mathematlce that w-B hold with comblnatlons  of
propertles  not lnduded  In the experiment.

A sbaable  team of sctentists  Is testing  the WEPP  system and the solls  database, and a set of SCS
field people are testing  the system at a number of locatbns.

The attributes  currently in the expertmental l bcrtthms are as follows:

lntenill l rodlblltty:

a) Smsctitlc  and mixed ctay mlneralcgy.  Vary Rne sand,
catlon exchangs  capacity,  clay, spectftc  surface (by EGME),
and Mg, Ca, Wischmelr tsxture (skt  t vfs)/(lOc - cfay).

b) Non-smectltlc  clay minualcgy.  Cfay, water dispualble
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Map unlf  components -- Our National Soli  informallon  System wffl focus on
components of map units.  The issue  wfth  the WEPP system is to define how far to go. For
exsmpls,  we have been asked what to do In mUtfcomponent  map unks. Should the non-
sol1  scientists just average the value? II not, where Is the informstfon  about locallon of
each on the dope? What protocol should we advfse?  ShoUd NCSS make the de&ions,
map unk by map unit,  and supply the numbers In scceptable  input format or simply supply
the basic  sofl  attribute data?

Some map uns indusfons  are hydrdo&ral  Important, occurrfng where water Is
concentrated on a hllsfope. How do we transmk our howledge  of iocatlon.  llkellhood  of
occurrence, and how to determine presence or absence, remembering that some users
wfll vtslt  the hillslope and some will  not?

How do we respond? The question of whether we relnforcs  Catch 22 h very Important. lnltfally we
have to make estlmstes  of new attrfbutes. based on dd attrfbutes  in the system. Contlnuatlon  of
that  practice without new measurements would relnstafi  Catch 22 after the strong, coordinated
WEPP effort to overcome the dosed clrde.  Over  a ion!Jer  period we should plan to measure new
attributes  in enough locations to calibrate estimation procedures locally.

The plan for the National Sol1 lnfomyltlon  System in general Is to emphasize oomponents  of map
units In loral Information bases. Hence, the needs of WEPP In this regfud are partly  met by
existing plans.

For the Future

The present system does not slgnal the end of erosion research. Please  note the use of the term
‘inherenr  soil erodibllfty when referrtng  to the system presently being  developed. Temporal
varfstions In susceptibility to eroslon are modelled oniy to ths extent  that changes In blomsss. bulk
denslty and, perhaps, a few other soll  attrfbutes are rncdefled.  The soil database to drfve the
model cannot be used to Incorporate temporal varfations  until further joint NCSS-ARS-USFS  work
creates that capacity.

Bob Grossmsn of the NSSC has done a great deal to dramatize the need for work on temporal
vsriation.  The Interest in APS seems to bs fncreasing  as the extreme demands of the present
WEPP goals are steadily put behlnd  us.

Whereas we In NCSS cannot unllaterafly  add temporal Informatfon  to ths WEPP system, we can
improve our knowfedge  base thrwgh  slmpfe expedience of Seld observation, descrfptlon  and,
perhsps,  dmple  measurements, agelnst  the day when Catch 22 mlgM  otherwfss  make the
mcdslling  d such seasonal patterns unrealfstlc.

The WEPP  brfngs  to a head fssues that wfll  strongly lnflusnca the future tc4e  d NC%. It is
serendlpltcus  that this development occurs just  as NCSS fs msking a change from a psradlgm thst
focused on mapping  to one that focuses on the transfer d Wedge.
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llS Forest  Service  Report
National Cooperative Soil Survey National Work Planning Confcre~e

Sra,ttle,  \\‘ashingt,nn,  July 22-26. 1991

Peter E. Avers
Soils Program Manager

This report includes information on current Forest Service emphasis areas, budgets and
trends, soil quality nlonitoring,  and long term soil productivity research.

This year marks the Centennial  of the Forest $rrvice (FS) and we are celebrating throughout
the year. I’ve provided you with brochures describing background information on the cen-
tennial and FS programs. The first national forests were set aside in 1891 under the Forest
Rescrre Act. Ivfauy of the issues and concerns at that time are similar to todays issues. For
instance, the concern of protecting public forests from exploitation by loggers and miners
in the early years is somewhat similar to current conflicts about protecting environmental
values on the Tational Forests.

Most of you are aware of the highly volatile and publicized conflicts of recent years over
clearcutting, spotted owls, red cockaded woodpeckers, soil and water quality, etc. \\‘e get
caught in the middle and take heat from all directions. Yesterdays field trip on the hit.
Baker-Snaqualmie  Kational  Forest gave you a glimpse of the forest values and management
practices that ignite the controversy.

The mission of the FS was first articulated by Congress in the 1897 Organic Act which stated
“no Kational  Forest shall be established except to improve and protect the forest”. Congress
laid out primary resource goals to maintain favorable conditions of water flows and pro\~ide
a continuous supply of timber for the use and necessities of the citizens of the U.S. Many
of our publics feel WC have deputed too far from the “improve and protect” part of our
mission. They tell us we are wt concerned enough with protecting all resource values aud
lean too much towards commodity production. Some of this criticism is appropriate and
some is misguided, but the overall result is that our credibility suffers.

So, what are we doing about this.? First of all we are listening to our customers and are
renewing our efforts to improvc our work. N’e’ve  received the basic message that societies
values have changed, resulting iu an expectation of environmentally oriented forest manage-
ment. In short, we are trying to a,dopt  a “customer focus”. More specifically, ther: xe
five broad areas where we plan to focus our efforts in the next few years. These are briefly
described bclo\v:

1. Recreation. 
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I
\Yr will provide more opportunities for hu,lting,  fishiug~ and other outdoor espcrie~~ca
such as walchillg birds.

We will intensify  efforts with threatened and endangered species. and will pay particular
attentiolr  to sensitive species to ensure they do not become thrcatencd aud eudaugcred.

2. Achieve \\brk Force Divcrsit.):

The principal points of work force diversity ilr the Forest Service are:

It’s more than numbers of different races, it is utilizing the talents of every persor~;  it
means recognizing the values each individual can bring into the organizat,ion.

It’s reflecting the diversity and interests of the people we serve. As the Kation’s popu-
lation is multicultural, so should our work force be multicultural in  
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c. incrcaw tree planting on private  lands ill the United States to help improve the
w~vironnIwt  a11d reduce tllr I”oduction of carbon dioxide, which could contribute to
global clinratc change.

d. incrcasc research  to understand the possible impacts of global climate change on the
environment.

I3udeet  and Trends

The watershed program has experienced significant increases in funding in recent years.
This shift is the result of Forest Service management moving more towards envirot~mental
protection. Soil and water quality monitoring and soil inventory are receiving moderate, but
continued growth. hluch of this sustained program growth is due to improving the qualit)
of inventories through the collection of additional landscape data to design ecological land
uni;s  for mappitlg  and to improve the interpretations and delivery of soils information to
resource managers. Soil inventory is funded at about 7.8 million for FY 1X12.  The nun~ber
of soil scientists in the Fot~est  Service is currently a,t about 225 and slorvly growing. \Yith
this increase, our involvement in the KCSS continues to expand.

Soil Oualitv Morlitorinc and Lone:  Term Soil F’rodu&v&

To set goals for rcsourcc planning and to evaluate the effects oi management activities on soil
productivity. the Forest Service is establishing soil quality standards. Pasically,  standa,rds
are threshold values for soil properties that serve as early warning signals of impaired soil
conditions. They are designed to help planning teams maintain or improve the health.
suitability, or productivity potential of soil. The standards become bcuchmarks  that are used
ill monitoring trends  in soil condition, and in monitoring the implementation and 



‘I’o 11clp in  th is  eudcavor t11r I~orrst  Service h a s  iuitiatcd a natiollw,idr  rescarcl~ ccolt oli
soil produclivil,y  to (1) quantify tllr eITccts  of soil disturbance from management  activities;
(2) validate soil quality standards and; (3) better undrrsraud the fundamental rcla:innships
bctwee~~ soil propcrtics,  long-term productivity, and forest management practices. The stud>
is an internal coopcrativc  cKort brtwrcn  National Forest System managers and the I%rcst
Scrvicc  Research division. The lmtional study provides a framework for the dewlopmcnt
of detailed cooperative study plans by Research Stations and Regional Offices. The goal is
to establish studies in major forest ccosystcms through out the United States. Currently
studies are being installed on the Kisatchie National Forest in Louisiana, on the Challcngc
Expwimental Forest  on the Plumas  National Forest in California, on the Chippewa Katioual
Forest in hlinnesota and on the Priest River Eq~erimcnatl  Forest in Idaho

Each study area will have a range of soil porosity and site organic matter treatments on
benchmark soils. The treatment plots will cover the changes expected to OCCUI  under present
or future forest mwmgement. Plant growth a,nd soil and site processes will be measured prri-
odically  and adjust,ments will be made as needed in soil standards and management planning.
The rsperime~~t;ll design provides deliberately imposed stress conditions on vegetation CI’C-
sting the likelihood of pest and discasc  int,eractions.  hIulridiscip1inar.v  collaborariou alid
cooperation with industry,  Soil Conservation Service, and university collcagws is cucour-
aged. Basic models of soil and growth proc~esscs can be integrated with site and cliln;lte
data to extrapolate finding to 2 broad array of sites and to project the possible impacts of
changing climate on future productivity.
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Field Office Technical Guide
NCSS Conference - Seattle, Washington

D. Williams - 1991

The effort to update the Field Office Technical Guide (FOTG) began

in 1989. The effort evolved from many sources, including state

resource conservationists, the conservation measures course design

team, NTC technical guide committees and others. A major shift

came out of these efforts from resource concerns to identify and

treat equally the five natural resources we work with: soil,

water, air, plants, and animals.

The FOTG contains five major sections:

Section I is basically a reference section

Section II contains soil and site information

Section III contains conservation management systems

Section IV contains practice standards and specifications

Section V is a store house of knowledge called conservation

effects.

Today, we will concentrate on Section II because it is the section

that soil scientists traditionally have
,tp leadership in, and

will need to continue to do so. We will also take a look at part

of section III to get an idea of how our soil information is being

utilized in developing resource management systems to address the

five natural resources.

Section II, Soil and Site Information. This section has

traditionally belonged to the soil scientist for leadership, but it

is now totally interdisciplinary. For example, we must work with

the agronomist or resource conservationist on section IIA, the
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range conservationist (rangers) On section IIB, the forester (wood

ticks) on section IIC, the biologist on section IIF and the

engineers on section IIJ.

Where does the data for interpretations come from? It is gathered

by soil sampling, range site clippings, site index measurements,

crop yield collections, and other activities including research and

investigations.

Data gathering is time consuming, but is critical to the functions

of a technical agency. At no time in history than the present is

data more important than it is today. The Food Security Act with

highly erodible soils and wetland determinations, water quality

issues, the revised USLE, WEPP, and other such programs are causing

increased pressure on our soil surveys. We must be up to the

challenge. Old numbers must be verified and new ones collected.

The basis for interpretations is infor ation in the State Soil
(PCS?

Survey Database (3SD) and/or CAMPS. 3SD resides in the state

office and CAMPS is a subset of 3SD at the field office level.

3SD/CAMPS is a tailored subset of the Soil Interpretation Record

data. The data is commonly edited to reflect local conditions.

For example, yields may be modified at the local level. This

applies to certain other properties also. An important point is

that we must remain consistent.

The General Manual has been changed to allow for hard copy of

interpretations or reference source documents such as published

soil surveys or CAMPS. Hard copy insertion in the field office

technical guide is highly recommended.
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Two new subsections have been added. These are water quantity and

quality interpretations and hydric soil interpretations.

The subsections are:

Soil Legend

Soil Descriptions

nontechnical

technical

Detailed Soil Interpretations

Cropland

Rangeland, Grazed Forest Land and Native Pasture

Forestland

Nonagricultural

Recreation

Wildlife

Pastureland and Hayland

Minedland

Windbreak

Engineering

Waste Disposal

Water Quantity and Quality

Hydric Soil

CAMPS is the major source. Most interpretations can be generated

by a menu item or a simple query. We now have a FOTG module in 3SD

that will generate most FOTG material. The introductory parts and

explanation of tables will likely need to be tailored within each

state.
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The modern soil survey is "in fact" section II of the

technical guide. A caution, however, interpretations

surveys must be updated. Older surveys are those not

todays user needs.

field office

of older

satisfying

The first major subsection is soil legends. Items housed here are

map symbol, map unit name, and interpretative groups. An

interpretative group is such interpretations as capability

classification or woodland suitability group. It is similar to the

guide to map units in older soil surveys.

The Nontechnical Soil Descriptions subsection is brief, written in

lay terms and consists of a brief soil description as a minimum.

Added to this are statements specific to land use such as

agronomic, woodland, range, pasture, or urban as appropriate.

These are used in planning resource management systems.

The Technical Soil Descriptions are generally not filed in the

FOTG. A reference page is included to the source document such as

published soil survey, local soil handbook, or official series

description. We might also reference geomorphic studies here.

Under the cropland interpretations subsection the following

interpretations are filed if applicable.

Prime Farmland

Highly Erodible

Land Capability Classification

Erodibility Index

Fertility Capability Classification

Orchard Groups

Yield Estimates

I
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Soil Potentials

Ornamental or Selected Plants

Tillage Groups

Temporal Properties

Other Related

There are 13 use related subsections. Forest land will be used as

an example. In this subsection we store an explanation of the

woodland ordination system, an explanation of the tables, the

woodland management and productivity table, woodland suitability

groups and annual productivity estimates. The productivity

estimates could be presented as cubic feet per acre, board feet per

acre, or cords per acre or other appropriate measurements. Soil

potentials, if developed, would be filed here also.

As stated earlier two new subsections have been added. The first

of these is water quantity and quality. Here such things as

pesticide leaching potential, pesticide loss potential, nitrate

leaching index and leaching index maps are filed. In addition,

this subsection should include the explanation of the pesticide and

nitrate ratings. The soil ratings for phosphorous will be included

here when developed.

It was first thought that we could provide little or no assistance

on water quantity interpretations. However, after a little soul

searching and a few prayer meetings, we realized that even though

no specific interpretation for water quantity has been developed,

several soil properties and interpretations are related. Runoff,

flooding, ponding, and water table are on the water features table

in the engineering subsection. Available water capacity is also in

the engineering subsection. Infiltration can be interpreted from
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the intake families of the irrigation guide. Moisture deficient

and evapotranspiration can be taken from maps in Section 1.

Drainage class is related and is located on the series

descriptions.

The last subsection to be discussed is hydric soils. This list is

extremely important. It must be current and up-to-date, as it is

used by not only SCS but other agencies and consultants. The list

should contain all the components required in the FSA manual. In

some survey areas, soils have been renamed to match current data

and interpretations. Where updated names do not match published

names, justification statements for the name changes that moves a

soil to or from the hydric list must be included in this section of

the FOTG, Justification will include reason and data to support

the change. Although we have national lists and state lists, the

county list of hydric soils is the preferred list.

The green page handout of labeled CONTENTS. This is considered a

shopping list. Not all of the contents listed will be in all field

The contents required in all offices are marked with anoffices.

asterisk.

That ends the slides. Next, please refer to the two paged

(11 x 17) handout labeled CONSERVATION PRACTICE PHYSICAL EFFECTS.

Using the overhead projector, I will walk through this handout.

First, lets look at the categories of consideration -

S. W. A. I'. A. - SOIL, EATER, AIR, ELANTS, WIMALS

Under soil, three categories are considered - Erosion, Condition,

and Deposition.

-

r
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
)

77

For water, two are considered - Quantity and Quality

Air has two - Quality and Condition

For plants, three are considered - Suitability, Condition, and

Management

And animals have two - Habitat and.Management

We will use conservation tillage and contour farming to see how all

this fits together. Please note that these were developed

nationally and need soil scientist input for many local conditions.
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Section II FOTG

Contents

(Not all of these will be in each field office)

Use and Explanation of Soil Interpretations

*Section II Soil Legends
Soil Legend
Guide to Interpretative Groups
Conversion Legend

Section II Soil Descriptions
*Nontechnical Description -
Nontechnical Description -
Nontechnical Description -
Nontechnical Description -
Nontechnical Description -
Nontechnical Description -
Nontechnical Description -
Nontechnical Description -
Nontechnical Description -

soil
agronomic
rangeland
woodland
urban
recreation
wildlife
pasture and hayland
engineering

Section II Soil Descriptions
*Technical descriptions
Reference to characterization data
Reference to geomorphic studies

Section II Cropland Interpretations
Explanation of K, T, I, and Hydrologic Groups
*Prime Farmland List
Unique Farmland List
Additional Farmland of Statewide Importance
Additional Farmland of Local Importance
*Highly Erodible List
*Land Capability Classification
Erodibility Index
Fertility Capability Classification
Orchar�À�ÿ��ø�ÿðÀ�ÿ�p927 Tw 0 -11.04 Dd
(Onamentcalor SelSeced Pmlatø�ÿðÀ- 7.15 -
2.04 Td
*Yield Estimtatø�ÿðÀ�ÿ�3044 Tw 0.9375 0 0 115063562642.72 Tm
(pecical Interpretationn )Tj
ET
q
4.8000031 0 0 1.6799927 213.52000432647.3999932 cm
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/CS /G
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Section II FOTG

Section II Forest Land Interpretations
Guide to Woodland Ordination
Guide to Interpretative Groups for Forest land

**Woodland Management and Productivity Table
Woodland Suitability Groups
Annual Productivity Estimates
Soil Potential Ratings
Rating guide or reference to National Forestry Manual

Section II Nonagricultural Interpretations
Explanation of limitations and table column headings
Rating guide or reference to National Soil Handbook
*Building Site Development Table
*Construction Materials Table
Soil Potential Ratings

Section II Recreation Interpretations
Explanation and guide to interpretative groups for recreation
*Recreational Development Table
Soil Potential Ratings
Rating guide or reference to National Soil Handbook

Section II Wildlife Interpretations
Explanation and guide to interpretative groups for wildlife
*Wildlife Habitat Suitability Table
Description of Habitat Elements
Soil Potential Ratings
Rating guide or reference to attachment to soil memo 74

**Section II Pasture and Hayland Interpretations
Pastureland and Hayland Suitability Groups
Land Capability and Yield Estimates
Yield estimates for individual grasses
Soil Potential Ratings

**Section II Mined Land Interpretations
Limitation to Minedland Reclamation
Limitation to Minedland Revegetation
Limitation to Minedland Maintenance
Soil Potential Ratings
Rating guide or reference to National Handbook or other loca

document

**Section II Windbreak Interpretations
Explanation of Windbreak Interpretations
Windbreak Suitability Groups
Windbreaks and Environmental Plantings Table
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Section II FOTG

Section II Engineering Interpretations
Explanation and guide to interpretative groups for

engineering
*Engineering Index Properties Table
*Physical and Chemical Properties Table
*Water Features Table
*Soil Features Table
*Water Management Table
Soil Potential Ratings
Reference to laboratory data
Rating guide or reference to National Soil Handbook

Section II Waste Disposal Interpretations
Explanation and guide to interpretative groups for sanitary

facilities
*Sanitary Facilities Table
Suitability of Soils for Disposal of Organic Wastes
Suitability of Soils for Disposal of Inorganic Wastes
Soil Potential Ratings
Rating guide or reference to National Soil Handbook

Section II Water Quantity and Quality Interpretations
Explanation and guide to interpretative groups for water

quality
*Soil Pesticide Interaction Ratings
*Soil Rating for Nitrate and Soluble Nutrients
Leaching index maps
Soil properties and interpretations related to water quantity

Section II Hydric Soil Interpretations
Definition and criteria for hydric soils
*Hydric soils list

*Required in all field office technical guides.

**Required where applicable to the field office.
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: A. SOIL

The COnServaliOn  Practice physical effects shown will generally apply IO reso~ce  problen
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The conservallon  praclice  physical effects shown will generally apply IO resow

A. SOIL - Continued
,“,l”ued
-

I21 CONDlTlON

II, MI1 UWIICMI”



ce problems nationwide. Etlecls may need 10 be modified to reflect local conditions.
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SOIL SURVEY ACTIVITIES IN MEXICO

Rlvera Maz, Jorge 1
Aguilar Santelises, And&s 1
Orozco ChBver,  Francisco *
Torres Estrada, Angel 3

I Universldad Aut6noma  Chaplngo, Mbxlco.
2 Instltuto Naclonal de Estadlstica. GeografIa  e InformWca, MBxico.
3 Colegio de Postgraduados, MBxlco.
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INTRODUCTION

Mexico is a nation of aproxlmately  two mi l l ion square k i lometers  and

83 million inhabitants The population Is concentrated In the central part of the

country; for instance, In Mexico City and surroundings live more than 20 million

people.

Mexican agriculture comprises 21  mlllion  hectares  o f  ralnfed l and  and

5.8 million hectares of irrigated land. Other non-agricultural areas occupy the remain-

ing 169 milllon  hectares. However, large amounts of agricultural products have to

be imported due to low national productivity. Some causes of this insufflcient  produc-

tion are unfavorable climatic  and topographic conditions, soil degradation, highly

populated rural areas, inadequate land distribution among farmers and the persistent

use of traditional techniques.

During the last four decades dramatic changes have taken place in the

national situation.  A continued population  growth and the development of overcrowded

urban areas have serlously affected national economy. Agricultural productivity has

not kept pace with these developments. Table 1 shows the growth rate of the Mexican

agricultural sector from 1945.

As a consequence of the above-described problems It has been necessary

to increase imports. Table 2 summarizes Mexican grain imports in the period 1966-

1990.

Great efforts are being made by farmers and by the Government to improve

food production In Mexico. More modern technology is being introduced and, simulta-

neously, studies are conducted to understand traditional agricultural practices and

improve communication with farmers descending from ancient cultures.

Table 1. Growth tendencies of the
Ivtsxicanagriculturals~t~~

Period

1945-1965

1966-1976

1977-1981

1982-1990

Growth rate
yb

3.6

1.3

3.13

0

Source: Auplng Birch (1990).
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Table 2. Grain imports (1966-1990).

Perlod Tons

1966-1970 230 000

1971-1976 1 991 000

1977-1982 5 435 000

1983-1987 6 883 000

1988-1990 10 000 000

The objective of this report is to summarize the work carried out In Mexico

on soil survey as a tool to Improve soil management for agricultural purposes.

FIRST SOlL SURVEYS IN MEXICO

Soil survey activities were started. in Mexico by the National CornmissIon

of Irrigation In 1927. Thls institution was in charge of the development of agricultural

areas located In regions where the establishment of irrigation systems was feasible.

In Meoqui, Chihuahua, the ivieoqul College was founded where soil specialists from

the United States Department of Agriculture offered a course on general aspects

of soil research methods, soil classification schemes and cartography. The ivlexican

participants to that course were graduated from schools of basic agriculture and

some were specialists in irrigation. Afterwards, some of them de;ided  to go on

towards their specialtration in soil science, therefore, they traveled abroad to study

at international agricultural institutions.

The National Commission of lrrlgation  created the Department of Agrology

where lviexlcan  and foreign agronomists carried out soil studies In the irrigation

districts of the country. During the period 1930-1950, soil surveys consisted of iden-

tification and mapping of sol1 series, sol1  series associations and soil groups. These

studies were utilized as a general soils inventory and as a basis  for the establishment

of cultivation and Irrigation programs. Those 6tudkS  could be regarded to as soil

surveys of 3rd and 4th order, The Department of Agrology installed regional centers

In several states of Mexico to carry out sol1 surveys required to support irrigation

projects.

It was during the development of the Mexican irrlgatlon  systems that sud-

denly many soil experts were required For that reason the Natlonal School of Agrl-

culture, In 1958, formed a Sol1  Science Department to offer agronomic studies
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towards a specialization on soil science. Furthermore, the Graduate College started

a master of science program on sol1 science and this institution initiated research

on soil genesis, classification, and cartography In addition to soil physics,  chemistry,

fertility, and so on.

Later on, new institutions, all of them Integrated into the present Secretariat

of Agriculture and Water Resources, took care of further developments on soil

science in general and, in particular, on soil survey in Mexico.

The National Institute of Agricultural Research increased its activities on

soil fertility and productivity, particularly related to maize and wheat and, as a

consequence of these investigations, many agrologic studies were conducted. Special

studies (1st and 2nd order) were made in specific areas where drainage or salinity

problems were detected.

The Mexican Society of Soil Science was founded in 1962 and has organized

23 national congresses where research results and technical reports on soil science,

including soil surveys, are presented. (Cuanalo de la C., 1989).

PHYSIOGRAPHIC STUDIES

Due to the fact that soil genesis Is strongly related to landscape, climate,

and vegetation, physiographic maps serve as bases to conduct soil studies. In Mexico,

the Graduate College started in 1970 a project to make physiographic studies at

scales of 1:100,000  and 1:500,000.  Figure I shows the resulting phyrsiographic  areas

of Mexico which are also described In the Tables 3 and 4.

SOIL MAPS

In 1968 the Federal Government created a Commission for Studies of the

National Territory which nowadays after several changes in functions and structure

is the Natlonal  Institute for Statlstlcs,  Geography, and Information (INEGI).

INEGI has produced series of soil maps at different scales. Soil maps on

the scale of l:l,OOO,OOO were prepared In 1979-1981  with LANDSAT-MSS images ,

aerial photographs and field and laboratory work. At this scale eight charts cover

the entire country.

Soll maps (1:250,000)  are being elaborated using the 1:1,000,000  maps,
LAN&AT-TM images, aerlal  photographs and field and laboratory work. At this

scale 75 % of the country has been described (89 charts out of 122).
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Figure 1. Physiographtc areas of Mexico (scale approx. 1:17.800.000).
(Graduate College, Mexico).
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Table 3. PHYSIOGRAPHIC  AREAS OF MEXICO

(Surface, geomorphology, and age).

A r e a S u r f a c e Geomoroholonv Ane

A 127069.16

B 42672.75

C

D

E

F

G

H 113822.33

km2

31642.44

59790.42

139670.4

2356.66

99127.72

F l a t  plain,  r o l l i n g
c o a s t a l  p l a i n ,  d u n e s

C o a s t a l  p l a l n s ,
m a r s h e s ,  s l o p i n g

F l a t  p l a i n ,  s l o p i n g , M idd le  Mesozo i c
a l l u v i a l  f a n s ,  v a l l e y s - Rec ien t

F o l d e d  a n d  f a u l t e d Mesozoic
m o u n t a i n s ,  v a l l e y s - Rec ien t

Scarped  moun ta i ns ,
cuesta s c a r p s ,  s m a l l
v a l l e y s ,  f a u l t e d
sca rps

Up1 ands,  young T e r t i a r y  -
v o l c a n o e s ,  f l a t  l a n d s Q u a t e r n a r y

F o l d e d  a n d  f a u l t e d Mesozo i c  -
m o u n t a i n s ,  scarped Q u a t e r n a r y
a reas ( P l e i s t o c e n e )

V o l c a n i c  pediments, P a l e o z o i c  -
c i n d e r  c o n e s ,  u p l a n d s , Q u a t e r n a r y
d i ssec ted  ped imen ts (PleIstoceneI

T e r t i a r y
Quaternary,
(Pleistocene)

T e r t i a r y
Q u a t e r n a r y
( P l e i s t o c e n e )

Paleozoic  -
Q u a t e r n a r y
( P l e i s t o c e n e )

Cont Inues..

I
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PHYSIWRAPHIC A R E A S  O F  h!EXICC

(continuation)

A r e a S u r f a c e Geomorphology Age

I

J

K

L

M

N

0

P

km’

25297.09

118104.06

367396.53

539965.33

36268.09

176389.67

37618.46

48193.76

A l l u v i a l  p l a i n s ,  baja- h4ssozoic  -
das, c o a s t a l  p l a i n s , Q u a t e r n a r y
low lands ( P l e i s t o c e n e )

Up lands , d i s s e c t e d
v a l l e y s , f o l d e d  a r e a s ,
platns

T e r t i a r y  -
Q u a t e r n a r y
( P l e i s t o c e n e )

Fo lded  moun ta ins ,
d i s s e c t e d  p e d i m e n t s ,
p l a i n s , v a l l e y s ,
p l a t e a u s

Mesozo i c  -
P l e i s t o c e n e

M o u n t a i n s ,  g o r g e s ,
canyons , p l a t e a u s ,
cones, u p l a n d ,  p l a i n s

P a l e o z o i c  -
Q u a t e r n a r y

C o a s t a l p l a i n ,  1
l a n d s , beaches,
m a r i n e t e r r a c e s

Moun ta i
p l a i n ,
dunes,

n ,  alluvl
d e s e r t , ba jadas ,
de1 ta, beaches

Cuesta scarps,

OW
swamps ,

a l

d l s s e c t e d  p e d i m e n t s ,
v a l l e y s ,  c o a s t a l
p l a i n s

Cues ta  sca rps .
pedlment6,  g o r g e s ,
l a v a , vo l canoes ,
v a l l e y s ,  u p l a n d s

Cenozo ic  -
Q u a t e r n a r y

P a l e o z o i c  -
Q u a t e r n a r y

Paleozoic  -
Q u a t e r n a r y

Cenozoic  -
Q u a t e r n a r y

Source: Graduate College, Mexico.
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Table 4. PiIYSIOCIRAPHIC AREAS OF MEXICO I

(Parent material, MAT, MAP, and soil units).

I

Area Parent  mater la l MAT h&P S o i l  u n i t s
I

OC Inch

2 . 6 - 5 6 . 8 LVx.LPk,NTh,
LVg,VRe,GLe, I
PLd

I
GLm,FLe,PLd,
VRe,LVf I

A

B

C

D

E

F

G

H

Limestone,
d e t r i t u s

Sha les , s a n d s t o n e ,
l i m e s t o n e ,
d e t r l t u s

Sha les ,  b recc ia ,
sandstone,
d e t r i t u s

Limestone,  shales,
and igneous

A l l  k i n d s  o f
rocks

25.5- 27

25.6- 2 6 . 8 43 .3 -139

24 - 2 6 . 4 47 .2 -.I56

17 - 2 5 . 5 42

21.5- 2 7 . 5 17.4 - 7 5 . 6

A n d e s i t e s ,  basalts.  21.6- 2 7 . 9
ash, d e t r i t u s

L l m e s t o n e ,  gnelss, 1 6 - 2 5 . 5
l a v a ,  g r a n i t e ,
b r e c c l a

Volcanic ash, 13 - 2 6 . 5
b a s a l t , andesi te,
rhyolite, breccla

53 .4 -135

19 -170

18.8 - 9 0 . 5

LVh,ACh,FLe,
CNe . I
CMd,CMe.Cvtx, I
VRd,LVh,LPk

I
ANh,VRe,RGe,  -
LVx, LVh I
Gvld,ANh,
LVx , VRe I
C%4e,CMd,LVx,
LPk,ANz,LVv
VRe , CT& I
ANz.ANh.RGe, I
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PHYSlOGRAPHIC  A R E A S  O F  MEXICG

(continuation)

Area Parent  material h24T M4P S o i l  units

I

J

K

L

M

N

0

P

Limestone,  shales,
sandstone,
d e t r i t u s

L imestone ,  sha les ,
s i l t s t o n e ,  m a r l

L imestone ,  sha les ,
d o l o m i t e ,  g r a n i t e ,
andesl te

OC Inch

23 -26 , 1 6 . 7  - 3 8 . 6

21.6- 24 1 5 . 7  - 7 4 . 8

16.2- 2 6 . 3 6.20- 59

Rhyolite, andeslte,  13.2- 2 6 . 6 11 .81 -51 .18
lava , marb le  s la te ,
d e t r i t u s

C l a s t l c ,  d e t r i t u s ,
lava , breccia,
marine sediments

G r a n i t e ,  b a s a l t ,
quartzite, s h a l e s ,
1 imestone

G r a n o d i o r i t e ,
quartsite.  g n e i s s ,
l a v a , d e t r i t u s

G r a n i t e s ,  b a s a l t ,
l a v a , l i m e s t o n e ,
sandstone

23 - 25 .6 11.81- 50

15 - 25 .5 1 . 3  - 35

VRe,KSh,GLk,
RGe

KSh,VRe,LPk,
me, LPq

LPq,RGe,UGd.
RGc,LPk,LVh

LVx,KSI,LPq.
ANz,KSk,RGc,
RGe

LVf ,hTu,GLm,
KS1 ,RGe

RGd,KSh,LPq,
RGc , FLc

15.4- 20 6 - 0 .48 RGd,RGc.LVx,
LPq

21.6- 24 .2 3.86- 6 . 6 RGd , LPq

Source: Graduate College, Mexico.
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Furthermore, 760 charts (1:50,000)  have been published which ccnprize 32%

of the territory. Figures 2-4 show the advances of thls project. All’ these charts

are prepared based upon the 1968 FAO/UNESCO  scheme. Table 5 shows the most

representative soil groups found In Mexico.

SOIL SURVEYS

The maps published by INEGl have served as starting point for other soil

studies conducted by various institutions. For instance, the Department of Agrology

produces soil surveys with subgroups, phases of series and land capability classes

as mapping units. This Department has covered approximately 40% of the national

territory with soil surveys from 4th to 1st order, as shown in Table 6 and Figures

5-8.

Educational and research institutions. such as the Autonomous University

of Chapingo (formerly National School of .Agrlculture)  and the Graduate College

have produced maps on scale l:lOO,OOO, 1:50,000,  1:20,000,  and 1:5,000 based on

USDA Sol1 Taxonomy, FAO scheme, and USDA land capability, covering areas of

both irrigated and ralnfed agriculture. The most widespread Soil Taxonomy orders

are Andisols, Alfisols, Aridisols, Entisols, lnceptlsols, hiollisols, Ultisols,  and some

scattered Histosols. Table 7 presents information on these soil orders and their equiv-

alents in the FAO scheme.

Table 5. The most representative soil
groups in Mexico (in order
of Importance).

1. Regosols 10. Acrisols
2. Lithosols 11. Andosols
3. Xerosols 12. Solonchaks
4. Yermosols 13. Gleysols
5. Camblsols 14. Kastanozems
6. Vertisols 15. Nltosols
7. Phaeozems 16. Planosols
8. Rendzlne 17. Fluvisols
9. Luvlsols
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Table 6. Soil surveys in Mexico. Department of Agrology.

Kinds
Of

SO11
survey

Surface

km2

Percen-
tage
of the
country

Kinds of Kinds of
map units components

1st  Order 47,091 2.3 Consociations and Phases of soil
some complexes series

2nd Order 92,515 4.6 Consociation and Phases of soil
complexes series

3rd Order 16,182 0.6 Consociatlons and Phases of soil
associations series

4th Order 807,186 40.3 Association  and Subgroups
some consociatlons

Land evaluation projects combining  physlographlc surveys, soil surveys, agro-

climatic conditions, traditlonal agricultural technology and crop yields have been

carried out. Consideration of traditlonal techniques has brought about what is called

folk classification which is a method of detailed soil survey at parcel level (scales

l:lO,OOO and 1:5,000).  This new’ approach allows an easier communication wlth the

farmer by using autochthonous and modified names of the studied land (Table 8).

In this manner soil scientists try to link technical soil properties with the empirlcal

terms used by farmers descending from ancient cultures.
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Flgure  5. Soil surveyed areas in Mexico (4th Order).
Scale approx. I:15 000 000. Department of Agrology, Mexico.
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Table 8. Examples of folk classification.

Local name Enalish

Derived
from

Nahuatl:

Otomi:

;\iaya:

Barro
LililO
Arenoso
Tepetate
Lama

Xido
Xidohai
Pehai
Bomuhai

Kancab
Yaax-horn
Akalche

Heavy clay
Silt
Sandy soil
Claypan or Hardpan
Mud

Rainfed  hardpan
Irrigated hardpan
iviud
Fine sand

Red or Yellow land
Fertile land
Swampy land

Source: Ortiz et @_
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1 MMENDATIONS;

1. A list of NCSS manuals, handboo ‘8
e&&S

nd other special
publications available through th should be distributed b,, SC-?J
to Cooperators on a periodic basis (every 2 years), so they
can maintain current files and determine what is the current
status.

2. In developing NCSS manuals and handbooks, the SCS should
provide the primary leadership but seek more Cooperator
input. Contractual arrangements with Cooperators for
drafting all or parts of some handbooks and manuals should
be considered. This would enhance acceptability and use
among Cooperators and ensure infusion of state-of-the-
science technology. New manuals to be developed would be
a joint NCSS decision. (Perhaps via the National Soil Survey
Center Technical Advisory Committee and the NCSS
Steering Committee).

3. The Soil Survey hlanual and Soil Taxonomy should be
revised and published in hard copy on a 5 to lo- year
interval. Initiation of revision should start in 5 years so final
drafts may be published in not longer than 7 to 10 years.
Advancements in computer disc storage (CDROM) and
distribution should be followed closely and adapted as
resources permit. A soft-bound format similar to Keys to
Soil Taxonomy is suitable for update of Soil Taxonomy and
The Soil Survey Manual on a more frequent basis as
necessary.

4. A soft-bound manual or suitable computer technology format
(i.e. CDROM) should be developed to publish criteria and
procedures used for soil interpretations in a single volume.
This would include current discipline manuals and
handbooks. Strong effort should be made to get NCSS
Cooperator’s input into this activity for current technology
and credibility.
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NATIONAL COOPERATIVE SOIL StlRVEY
DATA DICTIONARY
COMMITTEE REPORT

W/25/91

J3ACKGROUND

Over the last decade, the complexity of information systems
has grown tremendously. Several factors have contributed to
this: First, technical advances have lead to computer and
communication systems that can handle vast amounts of
information at a reasonable cost. Secondly, the human need
for more diverse yet integrated information has more than
kept pace with these rapid technological advances.

This is especially true of soils information. Soils
information can now originate from many sources, often
physically scattered across the country or the world. Since
these diverse sources of information must serve a number of
users, it is vital that users understand precisely what the
data is and what it means.

The tool that has evolved for organizing information about
the meaning and content of computerized databases is
referred to as the Data Dictionary. In the past, this may
have been nothing more than a notebook containing
information about the data. Now, with today's complex
systems, the data dictionary is typically managed by a
computer resident data base so that changes or additions can
be recorded accurately and easily, and its information can
be accessed by users as well as the machine's resident
software.

The data dictionary manages information about data elements.
The "data element" is the most atomic representation of
information. It is the smallest "piece" of information that
can be uniquely defined. No two data elements should share
the same definition.

As more emphasis is placed on the management of soils data
in computerized databases it is important that the
definition of the data in these systems be standardized and
consistent among NCSS data systems. There are many soils
databases developed and used by members of the NCSS.
Although these databases contain the same kinds of data, in
many instances they use terminology that is assigned
different meanings in different databases. This creates
confusion and increases the difficulty in integration and
sharing data between NCSS cooperators and the general
public.
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The Steering Committee for the NCSS Conference, in keeping
with this year's theme for the conference - Providinq
Qualitv Soil Survey Information To Our Customers, - ’
established a committee to investigate the role of the NCSS
in establishing and maintaining common standards for the
definition of soils data.

COMMITTEE CHARGE

The charges for the committee were as follows:

1) Develop a clear definition of the committee's purpose,
goals, and objectives, and the role the committee
should play in the management and use of NCSS soil data
element information,

2) Develop an inventory and description of the databases
managed and maintained by the NCSS. The inventory will
include:

a. name of the database
b. responsible agency
c. database manager
d. description of database (who has access,

location, update frequency, size, computer
environment)

e. list of data elements

COMMITTEE MEMBERS

The following people are members of the committee:

Mr. David L. Anderson chairman
Leader, Soil Data Systems
National Soil Survey Center
scs, Lincoln, NE

Mr. Gordon Decker
State Soil Scientist
SCS, Bozeman, MT

Dr. Gary Peterson
Department of Agronomy
The Pennsylvania State University
University Park, PA

Mr. Al Amen
USDI - Bureau of Land Management
Denver, CO

Dr. Gerald Nielsen
Department of Plant and Soil Science
Montana State University
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Bozeman,  MT

Dr. Elissa Levine
Biospheric Sciences .
National Aeronautical Space Agency
Goddard Space Flight Center
Greenbelt, MD

Mr. Bob Meurisse
USDA - U.S. Forest Service
Portland, OR

Dr. Jimmy Williams
USDA - ARS
Grasslands Research Center
Temple, TX

Mr. Colin Voigt
USDI - Bureau of Land Management
Washington, DC

Mr. Duane Lammers
EPA - Earth Research Laboratory
Corvallis, OR

A teleconference was held in February to discuss the
committee charges. Each member was asked to respond to the
chairman in writing. The chairman consolidated the
responses and comments made during the teleconference and
circulated a draft for review. An additional teleconference
was held in July to review the draft committee report.

CORMITTEE RECOMMENDATIONS

* There was unanimous agreement that:

1) a mechanism is needed for standardizing the
definition of data elements used in soil
databases, and

2) a permanent NCSS committee should be
established as the mechanism to achieve this
goal.

* The name of the committee should be the J4CSS Data
Hanaaement Standards Committee.

* The purpose of the committee would be:

a. Provide leadership and guidance to
cooperators and other collectors and users of
soils information in the development of soils
data bases.
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b. Provide leadership for the establishment,
maintenance, and administration of an NCSS
data dictionary (NCSS-DD) to serve as the
repository for standards for naming and
describing soils data elements.

c. Coordinate the review and approval of data
element standards and periodically publish a
list of approved NCSS data elements.

d. Develop, maintain, and periodically publish
an inVentory  of sources of automated NCSS
soils data bases.

It was recommended that the data elements used to describe
soil profiles be used as a starting point for developing the
NCSS-DD. The data elements that are used in the SCS Pedon
Description Program (PDP) would be used as the basis for
starting. The revised PDP contains over 200 data elements
that describe the setting and horizon data for soil profile
descriptions. These data elements would be circulated for
review and approval by the committee.

COMMITTEE MEMBERSHIP AND OPERATIONS

A permanent committee would be established with the
following membership:

chairman

a representative from each cooperating agency who
collect soils information and maintain soils
databases. (SCS, Forest Service, BLM, BIA,)

a member from each NCSS region, which could be a
representative from one of the above groups

a representative from the Association of
Consulting Soil Scientists

Regional representatives would be responsible for
coordination of the review of data definitions within each
region.
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DATA DICTIONARY ATTRIBUTES

The following attributes will be used to defined each data
element:

DATA ELEMENT LONG NAME DATA ELEMENT SHORT NAME
LENGTH/PRECISION DATA ELEMENT TYPE
UNIT OF MEASURE DATA BASE USING
DESCRIPTION DEFINITION OF CODES
VALIDATION CRITERIA DERIVATION LOGIC
DATA QUALITY

INVENTORY OF NCSS SOILS DATABASES

The NCSS-DD Committee would conduct and maintain an
inventory of NCSS automated soils databases. This
information would be made available to NCSS members and the
general public on a periodic basis. The following
attributes are recommended as the primary information to be
collected:

DATABASE NAME
AGENCY RESPONSIBLE (name, address, phone)
DATA BASE MANAGER (contact person, address, phone)
DESCRIPTION OF THE CONTENTS

text description
access privilege
spatial, attribute or both
size
number of records
update frequency
computer environment
costs for data
data formats provided
list of data elements (optional)

OUTSTANDING ISSUES

The committee feels strongly that some mechanism is needed
to identify "data quality." The committee recommends that
a NCSS committee be established to resolve the issues and
define how to document the concept of data quality,

The format and mechanism of publishing the approved list of
data elements and the list of soils databases will need to
be resolved.

The distension of exactly what constitutes a *'soils data
element" will need to be resolved.
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APPENDIX A - Pedon Description Program Data Element Long Names

Associated Sail
Bedrock_tip
Bcdrock_Fmc~urc
B&ock_Uardncss
Bcdrock_Kiid
Bcdrock_Swikc
Bcdrock_WsaUcring
Bou”dary_Dirlinctncrs
Bou”dsry_Topography
Ccmcntation
Cement&ion  Agent
Compo”cnt_knd
Compo”cnt_Namc
ConosnlrPtion_Colar_Chroma
Co”ocntratio”_Color_v~lue
Conucntnlion_Color_Huc
Concentnuio”_Hardncsr
Co”ccntmtio”_Kind
Conccntration_Localion
ConcentreJion_Origin
ConcenlrPtio”_Perce”t
Co”centration_Shrpc
Conccntntian_Sizc
County_Namc
Degrcc_of_crosion
Dcscribcrs_Namc
Diag”ostic_Fcature_Typc
Diag”astic_Fcature_Ki”d
Di.agnortic_Feature_Deplh_Upper
Diagnostic_Fcature_Lou,er_Dcplh
Drainage_Clarr
Effcrvesccncc_Agcnt
Effcrvcrccncc_Clars
Effcwcsccncc_Continuity
Effcrvcrccncc_Location
El.X%IiO”
Erosio”_Typc
Ficld_McarurJ_Hor_Prop_Ve.luc
Ficld_Mearurcd_Pmp_Code
Ficld_Mcarurcd Sitc_Prop_Valuc
Flooding_Bcginni”g_Mo”th
Ftooding_Dura&an
Flaoding_Frqucncy
Gwmorphic_Surfacc
Hillrlope_Componc”t
Horiwn_Color_Chmms.
Horiwn_Calor_Hue
Horizon_Color_Moisturc_Statc
Horizo”_Color_Pcrccnt
Horizon_Color_Phyrical_Stalc
Horizon_Color_Valuc
Horizon_Dc~h_To_Bo%wn
Horizon_Dcpth_to_Top

Data Element I_ongName

Harizon_Dcsig”alion
Horizon Fca~urc Kind
Horizo”_Hydrau~c_Co”ducliviry
Hori?.o”_~b_Samplc_Numbcr
Horizon_Latcral_Area
Horizon_Moisture_Contc”t
Horizon_Notc
Horizan_Notc_Formatted
Horizon_Thickncrr_Avemgc
Horizon_Thickncss_Maximum
Horizon_Thick”err_Minimum
Horizon Volumc_Tolal
Horizon~~ctness_StaIc
Laboratory_Samplc_Numbcr
Laboratary_Sourcc_lD
Land_Usc
Landform_Local
Landiorm_Major
Latitudc_Dcgrcer
Lstitudc_Dircction
Latitudc_Mi”utcs
Lstitudc_Sccondr
Location_Dcscriptio”
Locstion_Mcridian_PlSS
Locarion_Range_PLSS
Location_Seclion_DetGIs_PLSS
Location_ScclionTPLSS
Location_Townsh~p_PLSS
Longitude-Degrees
Longitudc_Directian
Longirudc_Minutcs
Longitudc_Scco”ds
M3jor_Land_Rcrourcc_Arza
hlanncr_of_railure
Mnpunit_Name
Mapunit_Symbol
hl~a”_~n”u3l_~ir_T~mperaturc
Medn_An”ual_Precipilatio”
Mc~n_Annual_Soil_Tcmpcr.?ture
Mcan_Summcr_Air_Tcmpcrature
Mcan_Summcr_Soil_Ternper~ture
Mcan_Wintcr_Air_Temperature
Mcan_Winter_Soil Tcmpcrsturc
h~icrorelicf_Elevation
hlicrorelicf_Kind
Microrclicf_Paucm
Mo~tlc_Galar_Chroma
Mottlc_Colar_Huc
Mottlc_Color_Moisture_State
Moulc_Color_V~luc

M o n t r a r ~ _ C h r o m a
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APPENDIX A - Pedon Description Program Data Element LOX-q Names

Slopc_Lenglh_Urlc
Slapc_posilion
Slopc_Shapc_Latcrally
Slopr_Shapc_Longiludinll
Soil_Dcscriplion_Notc
Sail_Namc_Ar_Sampled
Soil_Suwcy_Arca_ld
Soil_Survcy_Area_Name
Slickincrs
Suucture_Gradc
St~cturc_Pans_To
Strucwrc_Shapc
Strucwrc_Sizc
Surface_Rock_Cover
Tnxonomic_Family_Othcr
Tnonomic_Grcal_Group
Taxonomic_Mineralogy
Taxonomic_Moirlure_Rcg~me
Taxonomic_Ordcr
T~xonomic_Panicle_Sizce
Taxonomic_Rcaction
Taxonomic_Subgroup
T,xonomic_Subordcr_Madi~e~
Tnonomic_Temperaturce
Tcxturc_Class
Tcxtun_Modificr
Toughness
Tranrcct_ldcntificslion
TlXllSCCt_llltC~al
Tranacct_Smp_Numbcr
Uscd_ln_Licu_Of_Tcxlurc
UTM_Eastiig
UTM_Northing
UTM_ZoX
Wavr_Tablc_Dcplh
Wavr_Tahlc_Duratian
Water Table Kind
&‘cath&_Station_ld
Wcather_Station_Namc
Wcathcr_Station_Typc
Yield_ldcntificalwn
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National Cooperative Soil Survey 1991 Conference
Map Unit and Data Variability Committee

Background: Soil survey information is being used more.
intensively than ever before. Our clients are becoming more
sophisticated in use and interpretation of soils data.
These users are asking for measures of the variability
within mapped areas and for indicators of the reliability of
soil maps.

Charge: Identify, define, and review the reliability of
existing methods and, if possible, develop improved methods
for estimation or determination of:
1. Map unit composition (proportion of components),
2. Landscape patterns of components within map units, and
3. Variation of soil properties within map unit components.

Activities: In January, I sent prospective committee
members Methods Descriptions for Determination of Map Unit
Composition, First Approximation (attached). These draft
descriptions are a first attempt to outline the range in
levels of hard information that back up the statements about
map unit composition in data bases and in soil survey
reports. In June, I finally sent the prospective committee
members information (also attached) about methods actually
used in the field.

In May, Bill Edmonds, VPISU, sent Binomial Probabilities for
Estimating Soil Map Unit Composition in Virginia by Edmonds
and Crouch.

The NCSS committee on Map Unit Composition and Map Quality
reviewed information on the subject including the
geostatistical literature and concluded that geostatistics
could help determine the geographic scale (fineness or
coarseness) of patterns of soil variability as a guide to
the intervals between observation or sampling points and Tom
Reinsch collected test data on lo-meter spacings.

Berman Hudson, NSSC, proposed a new approach (presented in a
poster by Hudson and Knox at this conference) to evaluate
and understand soil variability. It is based on the
concepts that (1) much of the variability within map units
is at a very small scale, (2) the smallest areas (blocks)
large enough to be considered for differential land use or
differential application of management practices encompass
much variation among pedons, and (3) because so much soil
variability is very local, each of these blocks is likely to
exhibit a significant proportion of the total variation
within the total map unit. This approach would substitute
block-to-block variability for point-to-point variability as
the basic measure of map unit composition.
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Status: Based on the response of 16 states to the NSSC, the
straight line point intercept method based on Steers and
Hajek, 1979, is the method most commonly used today. It has
the advantage of being relatively standard and familiar.
Several states have rejected this approach because it is not
fully objective. The Virginia procedure is the most
thoroughgoing, statistically-sound method. A few states
specify a short interval between transect points.
Otherwise, the procedures in use do not yield any
information on short-range variability. All of the known
methods in use measure point-to-point variability.

Issues:
1. Would the separation of short-range from longer-range
variability be an important advance?
2. If so, are blocks of closely spaced points better than
transects with fixed short intervals?
3. Apart from the issue of short-range variability, do the
advantages of the partially subjective transect method
outweigh the additional statistical validity of the fully
random method used in Virginia?
4. Can the transect method be substantially improved by use
of fixed small intervals and predetermined or randomly
selected bearings?
5. Are there alternative not considered here?

Possible Recommendations:
1. Let the whole issue die.
2. Ask the NSSC to continue work.
3. Constitute a continuing 3fg&&lg committee of the NCSS.
4. Ask the NSSC to find volunteer states to try out the
block approach.

Ellis Knox, 10 July 1991
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Method Descriptions
for Determination of Map Unit Composition

First Approximation

Subjective Judgement Method - Fewer than three recorded pedon observations.
The party leader reviews the recorded pedon observations, other field
notes, recorded pedon observations from closely similar map units (such as
other consociations named for the same series), the delineations of the map
unit on aerial photographs, and impressions from conversations with party
members and from his or her own field observations while mapping and
formulates a best guess of the composition. This is reviewed and adjusted
or confirmed in consultations with the correlator.

Subjective Judgement Method - More than three recorded pedon observations.
There are from three to 29 sites selected arbitrarily and fewer than ten
sites selected randomly or systematically. The party leader reviews the
recorded pedon observations, other field notes, recorded pedon observations
from closely similar map units (such as other consociations named for the
same series), the delineations of the map unit on aerial photographs, and
impressions from conversations with party members and from his or her own
field observations while mapping and formulates a best guess of the
composition. This is reviewed and adjusted or confirmed in consultations
with the correlator.

Informed Judgement Method. There are 30 or more recorded pedon
observations at sites selected arbitrarily or from ten to 30 pedon
observations at sites selected randomly or systematically. The composition
calculated from the distribution of.recorded pedon observations is reviewed
by the party leader together with other field notes, recorded pedon
observations from closely similar map units (such as other consociations
named for the same series), the delineation!: of the map unit on aerial
photographs, and impressions from conversations with party members and from
his or her own field observations while mapping and formulates a best guess
of the composition. This is reviewed and adjusted or confirmed in
consultations with the correlator.

Statistical Method - Arbitrary transect(s). There are at least 30 recorded
pedon observations on one or more fixed-interval transects selected
arbitrarily. Either the delineation(s) in which the transect(s) are
placed, the direction(s), the starting point(s), or some combination of
these are selected arbitrarily. The composition is calculated from the
distribution of recorded pedon observations and used without modification.

Modified Statistical Method - Arbitrary transect(s). There are at least 30
recorded pedon observations on one or more fixed-interval transects
selected arbitrarily. Either the delineation(s) in which the transect(s)
are placed, the direction(s), the starting point(s), or some combination of
these are selected arbitrarily. The composition calculated from the
distribution of recorded pedon observations is reviewed by the party leader
in light of other field notes, recorded pedon observations from closely
similar map units (such as other consociations named for the same series),
the delineations of the map unit on aerial photographs, and impressions
from conversations with party members and from his or her own field
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observations while maovina and adjusted as appropriate in consultations. . - Iwith the correlator.

Statistical Method - Random
observations each at a site
scientist. The composition
pedon observations and used

points. There are at least 30 recorded pedon
selected randomly, without bias of a soil I
is calculated from the distribution of recorded
without modification.

I
Modified Statistical Method
recorded pedon observations_ _.

- Random points. There are at least 30
I

each at a site selected randomly, without bias
of a soil scientist. The composition calculated from the distribution of
recorded pedon observations is reviewed by the party leader in light of I
other field notes, recorded pedon observations from closely similar map
units (such as other consociations named for the same series), the
delineations of the map unit on aerial photographs, and impressions from
conversations with party members and from his or her own field observations

I

while mapping and adjusted as appropriate in consultations with the
correlator. I
Statistical Method - Systematic points. There are at least 30 recorded
pedon observations on one or more fixed-interval, randomly-placed transects
or grids such that the sites are determined without respect to bias of a
soil scientist. The composition is calculated from the distribution of

I
recorded pedon observations and used without modification.

Modified Statistical Method - Systematic points. There are at least 30 I
recorded pedon observations on ine cr more fixed-interval, randomly-placed
transects or grids such that the sites are determined without respect to
bias of a soil scientist. The composition calculated from the distribution I
of recorded pedon observations is reviewed by the party leader in light of
other field notes, recorded pedon observations from closely similar rap
units (such as other consocj.ations  named. for the same series), ti:e
delineations of the map unit on aerial photographs, and impressions fron I
conversations with party members and from his or her own field observations
while mapping and adjusted as appropriate in consultations with the
correlator. I
January 11, 1991 EGK
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Procedures for Documenting Map Unit Composition

Soil Conservation Service (SCS) state soil scientists were
requested to provide information on how the composition.of
soil map units is documented in their states. Responses
received at the National Soil Survey Center (NSSC) are
summarized in the table attached and in the discussion
below. Fifteen of the 16 states use a straight line point
intercept procedure. Alaska and Michigan use line segment
transects in addition. Kentucky uses a stratified,
subjective, statistical procedure in addition. North Dakota
makes a random subsample of transect points for statistical
analysis. Virginia uses a random stratified point
procedure.

I. Straight Line Point Intercept Methods

The procedures in a number of states, based on Steers and
Hajek (1979), call for subjective location of a potential
transect in each delineation, random selection of transects,
and examination of enough transects to satisfy predetermined
statistical standards. Transects extend completely across
the delineation, perpendicular to any linear soil or
landscape pattern, and have at least 10 egually-spaced
points.

Variations from this basic procedure include (1) subjective
selection of transects, (2) stratification by components
within map units, (3) a fixed minimum number of transects,
(4) fewer points per transect, (5) fixed intervals between
points, and (6) deviation from the direction that crosses
the geographic pattern.

II. Line Segment Transect Methods

Maine and Nebraska report use of the line segment method in
which map unit components are identified continuously along
the transect line. The lengths of the segments that cross
the various components are measured. The cumulative lengths
for the individual components divided by the length of the
transect are taken as a measure of the area1 composition of
the map unit. Use of this method is restricted to map units
in which components are readily identified on the basis of
surface features.
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III. Other Methods

A. Virginia

Virginia uses the extent of map units to determine the
required level of documentation. The most extensive map
units receive evaluation to a standard level of statistical
validity. Map units in the mid range of extent are
evaluated but not necessarily to the same statistical level.
The least extensive map units may or may not be evaluated.

Six map sheets known to have delineations of the target map
unit are selected by drawing one number at a time from the
full set of map sheet numbers. (Drawn numbers are returned
to the set after each draw.) The map sheets are divided
into map sheet cells by superposing a standard grid. Map
sheet cells are selected by use of a random number table
until one with a delineation of the target map unit is
identified. If the selected cell has more than one
delineation or part of a delineation, one is selected
randomly. A random-point grid is superposed in a standard
procedure to select 10 to 15 points in the selected part or
whole delineation for examination of the soil. After two or
more delineations have been evaluated, a statistical program
is used to determine how many additional delineations, if
any, are needed to meet statistical standards.

B. North Dakota

North Dakota developed a two-stage sampling procedure that
combines north-south or east-west line transects (with a
total of at least 150 points) with a random subsample of 40
points for statistical analysis. This was based on the
judgement that line transects that cross the linear pattern
are biased by their nature (because of inherent
autocorrelation and other deficiencies) and do not provide
reliable statistical information.

C. Floyd and Johnson Counties, Kentucky

In a mountainous landscape, various landfonns were
recognized within soil map units. The area1 proportions of
landforms within a map unit determined the number of points
for examination of the soil on each of the landforms within
that map unit. Sets of 10 points were treated as a transect
for statistical analysis (Steers and Hajek, 1979). points
within one set were restricted to one l/3 quadrangle sheet
and to the predetermined number of points for each landfonn.
Otherwise, they were picked at the convenience and by the
judgement of the soil scientist. The number of sets was
determined by statistical analysis.

EGK June 1991
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Straight Line Point Intercept Transect Methods
for Documenting Map Unit Composition

Selection
of Transects7 Points/

State DeUgeation Mao Unit Transect Interval Orientation

AL random 3+ plus stat. 10-20 fit delin.
standard

cross pattern

AK selected 1 cl00 A 1 0  + not ,specified cross pattern
2 100-200 A
3 >300 A

(Alaska also uses line segment transects.)
co "standard line transects"
FL random 3+ plus stat. 10-20 fit delin.

standard
cross6 pattern

IA random 3+ plus stat. 10-20 fit delin. cross pattern
standard

KS random 3+
K Y  - Bell and Harlan Counties,

random 4 x 4 per
stratum

- Bell and Harlan Counties,
random 4 x 4 per

stratum

10+ fit delin.
mountainous areas:

cross pattern

4 200 feet 45O to slope

along flood plains and in mine areas:
2 100-200 feet not specified

(Kentucky also uses a stratified point method.)
ME selected? - - not specified - - 50-500 feet

(Maine also uses line segment transects.)
not specified

MI selected? - - - - - - -- - not specified - - - - - - - - -
ND selected 15+ < 16 25+ paces NS or EN

At least 150 points/map unit: statistics on 40 picked randomly.
NE random or not specified 10 50 feet or

selected
cross pattern

fit delin.
(Nebraska also uses line segment transects.)

NY random 3+ plus stat. 10-20 fit delin. cross pattern
standard

NC - Consociations:
selected? 3+ plus stat. 10 --_ not specified - - -

standard
- Multi-taxa units:

selected? 5+ plus stat. 10 - - - not specified - - -
standard

TN stratified 6 10 100 feet
random (50 in small

not specified

delineations)
VA (Virginia uses a random stratified point method.)
WI selected? - - - - - - - - not specified - - - - - - - -

From information provided by SCS state soil scientists September 1990
through January
EGK June 1991

1991.
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A document could be printed for each region and the national base
showing disposition of each report.

1. The first need was to design or find a computer program to
store the needed material.

2. The second step would be to search the recommendations to
determine the disposition, if any.

3. A desirable action would be to scan the past reports into or
onto a CD ROM system. The chairman discussed this with
several people, including a USDA library representative at
the American Society of Agronomy Annual meeting in San
Antonio. She said the scanning and CD ROM field is
undergoing rapid change. A better time for this activity
will be in a few years.

ACTION

1. Javier Ruiz, of the South NTC Soils Staff, used a shell program
on the Prelude Data Base to design an input, storage, and
output program. This program was sent by soil net to a task
force member at each NTC. The program has been tested on
sample entries made. The data can be switched to other data
bases. A format of the input and a format of the output is in
Appendixes A and B.

2. A survey was made of reports available and a list compiled.
See Appendix C for the information.

RxEcu!cIvE S-Y

The goal of this committee was to react to the need to review past
National and Regional Soil Survey Work Planning reports for
recommendations and dispositions. In addition, future workers on
subject matter would benefit from knowledge of past committee work.

Charge 1 - The committee should assemble as many copies as possible
of proceedings of past national and regional conferences.

Recommendation: The work planning conference reports have been
assembled at respective NTC's. The national reports have been
assembled at the South NTC. See Appendix C for this information.

Charge 2 - The recommendations from each committee report should be
evaluated for status using best available information and personal
knowledge. Results of the evaluation should be tabulated,
electronically if possible, for wide distribution.

The task force recommends computer storage of charges and
recommendations to facilitate determination of disposition. This
program, written by Javier Ruiz, is workable and several years data
is stored. This will be circulated to task force members and
others willing to help. A side benefit is that the program can be
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used for future searches to find out how many work planning
conferences worked on a subject. See Appendix A for the program
input and Appendix B for a sample output. We will continue to
develop the database. The material will then be circulated to
those who have knowledge of the disposition.

Charge 3 - A simple classification scheme should be devised so that
recommendations are categorized as to their adoption or not. It
may be desirable to note what directive the adopted recommendation
resides in and whether it is national, regional, or state level.

Recommendation categories of disposition classification:

1. NSH - National Soil Handbook, section where possible

2. SSM - Soil Survey Manual, section where possible

3. ST - Soil Taxonomy

4. RN - Referred from regional to national

5. E- For educational purposes

6. P- In policy - where, if possible

I. 0 - Other

Charge 4

The committee should make recommendations on follow-up procedures
for committee reports from future conferences.

1. The task force recommends a format such as the executive
summary to facilitate future entry of material into the data
base. The charge should be listed and followed by a brief
recommendation.

2. We also recommend a study in a few years to put the past
work planning conference reports into CD ROM.

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



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

137
Committee Members

Work Planning Conference Task Force

Steve Base Bob Grossman
NSSQA Staff, MNTC NSSL, MNTC
Federal Bldg., Room 345
100 Centennial Mall North
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138

\
DATABASE DEVELOPMENT

The following column headings are those that are found in the table where
data is entered.

The following gives a definition of each column:

conf - conference (south, west, midwest or northeast)
year = the conference year
committee = what committee is this entry dealing with
charge - committee charge
dispos = charge disposition
key-word - one or two words that will key in to the type of eutry made:

( gis database, taxonomy, soil moisture etc.) These words
will be used in the query portion of the shelf.

IMPORTANT: Where more than one word is used for the key word,
the asterisk (*) can be used to key in on only one of the words
(gist is equi~lent to gis database or *database is equivalent
to gis database)

conf year committee 4 charge recoxun dispos key word
-__ ---- ----____ ’ __-__ _-----  ______  ___z____
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U.S. .Department  of Agriculture 139
Soil Conservation Service l/12/91
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not currentlytbetng rvaed. 
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applicabilityt for nvatioalerecomtmeds thattthese guides brepresented fore tesatng. SCSeand cooperatorse aur encouragedeto solicittresponse totthese guides.tThe South NTCtwill serve as.atcleartng houseehas.no specificerecomtmedvatioe concerntng thistcharge otherethan totencourage thredeveloptmet andtuse of soiltrecomtmeds thattthe Soilt
PropertiestRecord brereferred to threand/or nvatioaleheadquarterstfor potentiale

use especiallytin irrigvaedeand highlytintensifiede
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