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Welcome

by Richard J. Gooby, State Conservationist, Natural Resources
Conservation Service, Bozeman, Montana

Welcome to the great state of Montana. We are pleased to host
the 1996 Western Regional Cooperative Soil Survey Conference.

1 believe meetings like this are important to develop and
continue a cooperative effort that began in the 1930s. The National
Cooperative Soil Survey initiative was the first of its kind.

In my estimation, the Cooperative Soil Survey process is leading
the way when it comes to cooperating and working together to reach a
common goal.

Within the Natural Resources Conservation Service, we rely on
soils information to give us our most basic data needed for natural
resource planning. Other groups and agencies also rely on soils data
for natural resource planning, development, and management. The
information that you generate is vital.

Because of this, the need to cooperate is critical.

A concern | hear about often is the duplication of work
conducted by federal and state agencies, universities, and other
groups. This cannot be said for the NCSS. | believe you have long
served as an example of an excellent cooperative effort. | challenge
you to continue this collaborative process.

I hope you have an effective session. What you discuss and

decide will have far-reaching effects for my agency — and everyone
else involved in natural resource planning. Good luck.
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Wel cone

FRAN CHERRY
Associate State Director
Bureau of Land Managenent

Mont ana, North & Sout h Dakota
Billings, Montana

I want thank you for inviting ne to speak at your conference and

to extend to you, a BLM thank you and welcome to Mntana. |'m
quite pleased to be here and | ook forward to this Nationa
Cooperative Soil Survey (NCSS) conference. | congratul ate you on

selecting the tinely and inportant topics: Soil health/quality
and Ri parian nmappi ng.

Montana is truly the "Last Best Place" with sone of the |argest
unspoi | ed areas, and a great untamed river- The Yellowstone,
Nat | onal Parks, majestic mountain ranges, and w | derness areas.
The Beartrap Canyon, on the Madison R ver just west of here, is
BIM's first Wlderness area dedicated in 1984. Dramatic

el evation ranges in the state are illustrated by Ganite Peak, at
12,799 feet on the North edge of the Beartooth Plateau, to 1820
feet at the ldaho border NWof Libby. You will see and Perhaps
visit some of the Absaroka or Beartooth area on your field trip
to Yell owstone Park.

But let's not forget about the Eastern two-thirds of Mntana;
The Northern Geat Plains, with its isolated nountain ranges,

wi | derness areas and immense, diverse and breathtaking prairies.
d Oﬁer i nspection reveal s many surprises about the [ and and
peopl e.

One third of Montana is Federally owned. The Bureau of Land
Managenent adm nisters about 8 mllion surface and 38 mllion
subsurface mneral acres in the state. This land enconpasses a
weal th of natural and historical resources that represent a
National treasure to be passed on to future generations.

Maj or popul ati ons of deer, antel ope, elk, noose, ganme birds and
Rocky Mountai n bi ghorn sheep inhabit and are dependent upon BLM
| and for habitat.

Recreational use of public |ands has provided new chall enges in
recent years. BLMis cooperating with the Bureau of Reclamation
on nmanagi ng the Canyon Ferry. This area contains wide diversity
of wildlife, a highly productive trout fishery, and public
recreation. New prograns, such as watchable wldlife, block
managenent and BLM’s Back Country Byways, are expanding.

In northwest Montana, the potential exists for the listing of the

bull trout as a threatened species. This would have a major
i npact on land management activities within its habitat.
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Wl f reintroduction into the Geater Yellowstone may have far
reaching and long terminpacts not yet fully understood.

The O ean Water Act anmendnent of 1987 placed additional enphasis
on nonpoint source pollution control by requiring BLMand FS to
meet state standards.

PART 2

The Bureau, |ike other agencies, is currently in the mdst of
reorgani zation, downsizing and reduction of staff, as well as
trying to nodernize for a technological future. Teans and team
| eaders are being devel oped to address and inpl enent the nany

i ssues BLM encounters. Retirenents, buyouts, adjusting to
reduced budgets constantly changes team menbership slow ng

progr ess.

Public land adm nistration has come a |long way since the
inception of the BLMin 1946. BLM‘s 50th birthday is just 43
days away on July 16.

Demands on the resources are ever
increasing and becom ng nore diverse. Laws and regul ations that
nmust be conplied with are far reaching, nore conplex and
controversial than they were just a few years ago. The
chal l enges that face public servants are considerable.

Management of various prograns, such as soil, water, range,
wldlife, forestry, mnerals, |ands, recreation, and others, has
been the traditional neans of adm nistering the wide array of
resources and uses of the lands the BLM adm nisters. However
the enphasis is shifting towards a nore holistic managenent of
entire ecosystens.

The soil surveys that you people have conpleted on nost of the
private and public lands in Mntana now needs to be utilized to a
much higher degree. New initiatives will require the assessnent

of the quality or health of soil, water, and vegetation
Assessnents wll, at tines, need to be made quickly and sound
data will increase the accuracy. The data that in NCSS data

bases will go a long way in providing that accuacy.

From everyday mail to electronic data bases providing for working
A S systens, technology is becomng the answer for a better

under standing of how to manage the issues. Recent changes in
organi zation, staffing and budget of all agencies has made this
concegt and aﬁpllcatlon of the autonmated resource data even nore
valuable to the nation. These changes should bring about a
closer and nore frequent working relationships between the
agencies.  Your scheduled commttee discussions tonmorrow will
provide the valuable insight and produce the needed definitions,
and develop the lists of criteria for riparian mapping.

One effort that cones to mnd is the Interagency Technical Teans
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effort to develop a conmon ecological map. This effort clearly
i ndi cates that common resource data systens such as the Nationa
Soi | Information System (NASIS) that M ke Hansen will discuss on
Friday are critical to resource issues. The vast amount of
field, research and monitoring data nust be integrated into any
assessments for wi se managenent of our natural resources.

The consistent standard attributes needed to delineate area's or
provide data for the "issue" at hand. National data bases can
and will be used to provide for a faster, consistent, |ess
expensi ve nethod of producing maps or information for

prof essional s and managers alike to address resource issues.

These two nmulti-scale spatial napanq programs will be used nore
and more in the future. The use will vary from national and
regional planning efforts for STATSGO, to small watersheds with
several |and managers for SSURGO

PARTNERSHI PS:

BLMis and has been a NCSS cooperator in the inventory of western
forest and rangel and resources for many years. | know that you
are aware of Bill's efforts as an active pronoter of NCSS's
adjustnment to address future needs. The BLM | ooks forward to

mal ntai ning this invol venent and particularly in the use of
natural resource data by electronic nethods.

Partnerships are often easy to establish, but require on-going
support and involvenent to sustain. Successful partnerships are
"W n-win" situations that require give-and-take from all

invol ved. The successful partnerships that have sustained the
NCSS will be one cornerstone for the future. Cooperation between
Federal and state agencies, user and conservation groups is
essential to success.

Rangel and Reform has had a profound inpact on the workload of the
BLM  Here in Mntana the creation of four Resource Advisory
Councils and selecting representatives from the public to advise
BLM on Public land initiatives wll have positive influences on
conpl ex resource issues.

Ecosystens and "resource parts" need to be consistently assessed
and managed across political and agency boundaries. However,
that does not nean management of private land will be dictated by
Federal agencies. BLMin Mntana and the Dakota's adm nister
| eases and permts to some 4400 operators. This represents about

23 %of the BLM's total.  Hopefully, we can work together wth
private |and owners to build consensus about nmking good |and
stewardship decisions that wll benefit all interested parties.

The basic resources, Soil, Water, Air and Vegetation wll
continue to be integral to our understanding of terrestrial

| andscapes, rel ationships, processes and thus ecosystems. Mich
of the species richness and diversity of ecosystens is
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enconpassed in the soil mantle. W need to discover nore about
how our nanagenent of the land inpacts these and ot her
conponents.  Qur prosperity and ultimtely our very survival may
depend upon the answers to these questions.

In closing, |'mconfident that you will determ ne and agree on
the needed definitions; determne the necessary criteria for an
interagency field assessment of soil health and field mapping of

riparian areas.

3&5 and | wish you an enjoyabl e and productive conference, Thank
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Reorganization and restructure of our respective Federal and State agencies sinceour last excellent
combined West and Midwest Regional Cooperative Soil Survey Conference at Coeur d’Alene, Idaho have
been significant. This morning | would like to share with you the current organizational structure of the
Soil Survey Program within the Natural Resources Conservation Service. | would also like to highlight a
few current soil survey activities and the purpose, thrust, and processes of the Soil Survey Division aswe
collectively strive to maintain a highly productive and responsive National CooperativeSoil Survey

Program {NCS8).

| - Reorganization within the Natural Resources Conservation Service

(NRCS)

By now most of you are aware that Dick Arnold, Director of the Soils Division for anumber of wvears, has
been selected to be Special Assistant to Chief Paul Johnson on Soil Science. Dick’s new title will be
“Senior Soil Scientist.” The vacancy announcement for the Director of Soils Division is currently being
advertised in both the Federal and university sectors.

Six Regiona Offices now provide awide variety of support to the states. Seventeen Magjor Land Resource
Area Officer have been established and staffed to conduct the business of soil survey production. Quality
assurance and manuscript editing responsibilitiesfor soil survey production have been reassigned from the

National Soil Survey Center to MLRA and Field Soil Survey Project Offices.



The following is an overview of the functions performed at the 1) Soil
Survey Project Office, 2) MLRA Region Office, 3) State Office, and 4)

National Soil Survey Center. Soil Survey Project Office Functions --

Soil Series development and maintenance
Manuscript and publication development
Sail investigations and special studies

Soil performance and data collection
Interdisciplinary  coordination

Project soil survey planning and management
Soil survey mapping qualify control
Evaluate, maintain, and update soil surveys

MLRA Region Office Functions --

Database development and maintenance

SSURGO and STATSGO development and maintenance

Manuscript edits

Publication generation (multi-media)

Fina correlations

Provide data for regiona interpretations

Coordinate with other disciplines to integrate soil databases with other resource databases
Program planning and management

Develop budgets and staffing plans

Quadlity assurance and oversight

Coordinate with regiona, State, NSSC offices, and NCSS cooperators
Develop memorandums of understanding

Provide technology transfer and training to project soil survey offices

State Office Functions --

Program planning and management (technica soil services)
State NCSS cooperator liaison

Coordinate with MLRA region offices

Coordinate cost-share agreements

Technical soil services interdisciplinary technology transfer
Supervise technical soil services soil scientist

Market soils information

Disseminate data to internal and external customers

Obtain customer feedback

Serve on interdisciplinary teams on the state level

Develop and maintain technica guides, i.e.. hydric soils lists, HEL ligt, etc.
State level support for FSA appeds

NRCS program quaity assurance and oversight

Develop memorandums of understanding
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National Soil Survey Center Functions --

Soil Classification Development

International  services

National database management and development
NASIS development and support

NCSS research

Technology transfer

National soil survey leadership and strategic planning
National standards development and maintenance
National policy development

Soil characterization/investigation support

Soil interpretations criteria development

Globa climate project management

I} - Soil Survey Division Activities

Seven priorities are identified in FY 96 by the Sail Survey Division. These priorities are 1) Soil Survey
Database Qudlity, 2) Implementing the New Soil Survey Structure, 3) NASIS, 4) Soil Survey Publications
Backlog, 3) Develop Alternative Products, 6) Scanned Soil Surveys on CD-ROM, and 7) Soil Taxonomy.

Training continues to be amajor component of the NSSC. Some highlights are:l) Soil Science Ingtitute
will be held at the University of Cdlifornia, Davis..

Dr. Randy Southard will lead this activity. Three sessions of Advance Hydric Soils planned this year. A
new course, Soil Technology, Measured and Data Evaluation. will be offered this year. A second course,
Soil Technology for program and Application, is scheduled for FY97.

Dr. Bob Ahrens is leading our project to update Soil Taxonomy. We axe on course to have this document
published before International Soil Science meetings in Paris in 1998.

Recent publications, in addition to the traditional Soil Survey reports, include Soil Survey Laboratory
Interpretations Manual, SSTR No. 45; Soil Survey Laboratory Methods Manual, SSIR Ne. 42; and a series
of information sheets on soil quality.

A major agency initiative is to get al current soil surveys digitized to FGDC standards. In FY 96 funding
was earmarked for digitizing 155 state-identified priority soil survey areas.

The State Soil Scientists are now responsible for the use of soil survey information in the states. This
provides a focus for activities designed to improve the data and providing more customer-driven products.

Il - Purpose, Thrust and Processes of the Soil Survey Division

A.  Purpose

The soil {pedosphere) is the thin, critical interface between the earth and the atmosphere, supporting much
of the terrestricd Ve Of the planet, filtering much of the wazer we drink, and cataiyzing many of the
chemical transformations upon which we depend. Knowledge about characteristics of soils and soil
interactions with other factors hel ps people predict and cantrol the influences of human and natural
phenomena as we seek to create a “ Productive Nation in Harmony With a Healthy Land.”
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The NCSS helps people understand soils and their responses to a variety of natural and human influences.
It accomplishes this through a multi-purpose, science-based soil survey. NCSS products are:

Q)

(2)
©)

oo oo

Information about the distribution and properties of soils and of factors affecting the soil
environment

Predictions of soil behavior and of the natural systems of which they are a part, and
Guidance on how te apply the accumulated knowledge of soil survey.

Enhance the Quality of Soil Survey Information

Continue MLRA Approach to Soil Survey - Erase Political Fault Lines and Fill in Voids in Data.
Add Use-Dependent and Temporal Soil Property Data for Soil Horizons.

Create One Soil Survey For All U.S. Lands.

Create and Maintain National Standards for Soil Survey.

Accelerate Application of Soil Survey Information

Develop Sail Survey Interpretations (R& D, NASIS, Training).

Create Technical Soil Services Program - State Soil Scientists in 34 states.

Provide Training to Develop Soils and Soil Survey Technical Skillsof Field Office Staff.
Digitize 2,500 Soil Surveys by the year 2000.

Re-engineer Publication Process.

Develop NCSS Rale in Soil Quality Assessment (Baseline Indicators and Soil Condition Index).

.- Republish Soil Taxonomy.

Create Easy Access to Soil Survey Information

Provide a Nationa and International Soil Data Access Facility {WWW/NTERNET).
Provide aNational and International Soil Data Capture and Standardizationt Seftware (Windows

Pedon),

Aggressively Apply New Technology in Soil Survey

Develop Remote Sensing Techniques for Soil Survey - ERDAS.
Develop GPS, GPR, etc. - Field Tools for Soil Survey.
Develop GIS - Select/Query/Report Tools for Soil Survey.
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C - Supporting Processes
1. Create a NCSS Research and Development (R&D) Agenda.

Develop a Comprehensive Listing of R&D Needs for NRCS and Partners.
Sdlect and Prioritize NSSC R&D Activities from NCSS R&D Agenda.
Leverage NCSS R& D Agendato Increaseand Strengthen Partnerships and
Accomplishments.

o oo

2. Develop and Maintain a National Soil Information System (NASIS)

Create NCSS Software Tools.

Create a NRCS and NCSS Networked Information  System.

Integrate Data From Other Agencies and Institutions.

Maintain and Manage 17 IntegratedMLEA Natural Resource Data Bases

ono®

3. Provide for Resource (Human and Financial) Development

a. Develop Leadership, Project Management and Team Skills of NSSC, MLRA, State, and Field
Office Soils Staff.

b. Increase Diversity within Soil Science Discipline.
Increase Funding for Mapping, Digitizing, Technical Soil Services, and Soil Survey Laboratory-
Investigate sale of products and services.

4. Increase National and International Policy Influence.

Monitor Soil Resource Condition and Trendsand Draft Policy Recommendations
Continue Active Outreach in International Organizations.
c. Ensure that Soil Survey Staff Remain in International Demand.

o 2

5. Ensure Political Support for Soil Survey.

2. Develop and Implement Continuous Customer Feedback Process
b. Activdly Market Products and Services.

6. Ensure Scientific Credibility of Soil Survey.

2. Graduate Swdies of field staff.
b. Sabbaticals (nationa and international)
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BUREAU OF LAND MANAGEMEN:" RI'PORT
Bill Ypsilantis, BLM, Coeur d'Aler e, 1)

I’m very pleased to be here in front of you today to give this BELM repc it Actudly, I'm dam
lucky to be here at a time when you have to practically ask per.niss'onio tr: vel to the
restroom. Y ou can see by the BLM attendance that some of ouw: soi s people weren't so
fortunate. Having hosted the last regional conference in Coeur d'Aleae, 1 100.: forward to
doing my small part to help promote BLM participation in the N: tion 1t C sope rétive Soil
Survey.

Thisisatime of rapid and sometimes confusing changes. We hawv becn through endless
rounds of reorganizing, downsizing, rightsizing and, by some opinic as, 1:ear cap: izing.

We have been through two furloughs where we were told we're non- sseitial emy [oyees.
However, as stewards of well over two hundred million acres of publ c lard, i fee’ that our

role to preserve and restore the health of the land for future generatiox s is very cti ical
indeed.

We still face daunting budget constraints and the threat of RIFs. Some stat::s divot Ovet
80% of their budget to personnel. It’s hard to get much done on the gro md with tho;e
skewed numbers. So personnel adjustments will continue.

Budget limitations have cut deeply into the Bureau’s soil activities.  Soil : urviy elfort. are at
alow ebb. However, some innovative new inventory methods have been ‘mp.ementec |
will say more about those in a minute.

In the Bureau the roles of leadership are changing. Our Washington office 1 ast een
reorganized into teams and no longer has a physical soil presence. Bill Volk at ihe ! foniana
state office, serves as the National soil lead with respect to coordination of t e activities.
The miles between him and D.C. presents a challenge in communication.

The Denver Service Center has evolved into the National Applied Resource Sci 2nce s Cu nter
or NARSC. Sounds like a branch of the ATF doesn’t it? Al Amen serves as ot € o' the
Bureau's senior soil technical leads and still has about 100 irons in the fire in this ne »
organization.

Many of the state leads in soils are multi-hatted individuals with numerous other f rogr ams to
coordinate. Their background may or may not be in soils. Their highest priority ray . nay
not be soils.

Many field soil scientists find their workload and even titles shifting or evolving. Scme havi
become Natural Resource Specialists with many duties and emphasis outside of soils.

I mentioned that soil survey in the Bureau is winding down. However, efforts to enhance
existing surveys for new interpretations and needs are ongoing in several states. Al Aiienis
sssisting Utah and Wyoming, among other states in utilizing Informix and Imagine SOft vare



and GIS systems to create overlays of satellite imagery, DEMs, soils and geology maps. An
integrated landscape analysis approach is used to portray soils, geology, vegetation
communities, hydrology and other landscape features as needed.

Riparian ecologica site inventory and soil mapping is ongoing in Alaska, Oregon, and other
states. Various approaches are being used to accomplish these inventories including the line
segment mapping technique. Our National Training Center is providing several riparian
inventory training sessions throughout the West with a strong soil emphasis,

The major emphasis with regard to soil survey isin the assimilation of the vast amount of
data already collected into a more useable format. The formidable task of digitizing of solil
surveysis progressing in several states. Cooperation between BLM and NRCS has enabled
this work to progress at a steady pace. The conversion of previoudly digitized soils
information from the BLM’s MOSS system to ARCINFO is another step that must be
accomplished. Finally, the databases for the soil surveys must be linked to the spatial datain
order to be able to realize our long term goal of being able to automate our massive sail
survey information resource base so that we can readily access, manipulate, and integrate this
information in a user friendly environment so that it will be readily available to any manager
or resource specialist who needs this information for our resource management decision
making process.

The Bureau’ s rangeland health initiative is ongoing. Each stateis in the process of

developing rangeland health standards and guidelines in cooperation with the Resource
Advisory Councils within the states. These citizen councils representing the wide scope of
users of public land are serving as advisors to the BLM in the management of the resources
on public land. These rangeland health standards and guidelines have as their cornerstone the
indicators of soil function and health.

Rangeland soil guidelines are in the initial stages of development with an emphasis on
rangeland function and health. We are working jointly with NRCS and ARS in this effort
Part of this effort is work with the NRCS soil quality team in Akron, Colorado.

The Bureau is working with NRCS to foster cooperation in use of the National Rangeland
Inventory for assessing range health. Modifications of this process are being discussed to
accomodate field testing and quditative range health assessment.

In closing, | wish to point out the increasing need for partnering and cooperation between
Federal agencies, and in fact with agencies at al levels of government and private
organizations. The National Cooperative Soil Survey is a shining example of this type of
partnering and is in a unique position to carry this cooperation into the future.
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FOREST SERVICE REPORT - by Walt Russell

The USDA-Forest Service includes four Deputy Areas: Research, State and Private Forestry, International
Forestry, and the National Forest System. My remarks today refer chiefly to the National Forest System.

The National Forest System is comprised of about 192 million acres of publicly owned lands, including 155
National Forests, and 20 National Grasslands. One hundred-one (65%) of the National Forests, 10 (50%) of
the National Grasslands, and about 164 million acres (85%) of the total acreage of public lands in the National
Forest System, lie within the Western Region of the National Cooperative Soil Survey.

The Forest Service is committed to the principles of ecosystem management, or an ecological approach
to natural resource management.

An ecological approach means basically that our main locus is on the long-term condition and sustainability
of ecosystems, rather than on single reaurces, or short-term production of goods and services. We still
produce goods and services - such as wood products, forage for animals clean water, recreation use,
minerals, wilderness experiences for people, etc. -- but each resource and each use, individually, is subservi-
ent to the larger goat of ecosystem management.

A major component and a prerequisite of our ecological approach to management is the Ecological Unit
Inventory. An Ecotogleal Unlt is defined as a mapped unit of land that reflects inherent capability, based on
a combination of geo-climatic, physical, and biological factors -- soil, Geology, geomorphology, climate, and
potential natural vegetation.

An Ecological approach requires various analyses and assessments across a range of scales, To facilitate
multiple scale analyses and assessments, we have a framework for mapping Ecolgicat Units at different
scales. It's called the National Hierarchical Framework of Ecological Units.

The National Hierarchical Framework of Ecological Units is a regionalization, classification & mapping system
for stratifying the earth into progressively smaller areas of increasingly uniform ecological potentials. It is a
structure to facilitate the mapping, display, and intepretation of Ecological Units at different spatial scales, to
respond to different levels of planning and information needs,

(See figure 1).

We are moving more and more toward expanding our Soil Resource Inventories into Ecological Unit Invento-
ries. Ecological Unit Inventories should, and we hope to soon have official direction that they must, incorpo-
rate all soil inventory/soil survey standards. At the same time, we are becoming more sensitive to the
standards that other disciplines have for ‘their’ factors (e.g. geologic, geomorphic, vegetative community,
etc.). in order to broaden the cross-discipline credibility of these inventories as ecological unit inventories,

| found it particularly gratifying this past year to see the amendment to the National Soils Handbook,
incorporating procedures for correlating Ecological Units info the National Cooperative Soil Survey. This is
an excellent example of agencies working togetherto achieve a common goal. I'd particularly like to commend
Neil Peterson, Darrell Schroeder, Chad McGrath, Cam Loerch, Terry Bowerman, Terry Svalberg, Kimberly
Johnson, Dennis Lytie, Tom Collins, and any others unnamed, that worked to develop this amendment, and
get it incorporated into the National Soil Survey Handbook.
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Figure 1:
the NATIONAL HIERARCHICAL FRAMEWORK OF TERRESTRIAL ECOLOGICAL UNITS

ECOREGION:
DOMAIN - global scale - millions of square miles (1:30,000,000 or smaller)
DIVISION - continental scale - 100,000s of square miles (1:30,000,000 to 1:7,500,000)

PROVINCE - 10,000s of square miles (1:15,000,000 to 1:5,000,000)

ECO-SUBREGION:
SECTION - 1,000s of square miles {1:7,500,000 to 1:3,500,000)

SUBSECTION - 100s to 1,000s of square miles (1:3,500,000 to 1:250,000)
LANDSCAPE:
LANDTYPE ASSOCIATION (LTA) - 1,000s of acres (1:250,000 to 1:60,000)
LAND UNIT:
LAND TYPE (LT) . 100s of acres {1:60,000 to 1:24,000)

LANDTYPE PHASE (LTP) - less than 100 acres (1:24,000 or
larger)

The Natlonal Interagency Memorandum of Understanding to work toward a Common Spatial Framework
of Ecological Units was recently signed by the heads of nine Federal agencies: Natural Resources Conserva-
tion Service (NRCS), Bureau of Land Management (BLM), Forest Service (FS), Environmental Protection
Agency (EPA), Geological Survey (USGS), National Biological Service (NBS), Fish & Wildlife Service (FWS).
National Park Service (NPS), and Agricultural Research Service (ARS). This effort grew out of a 3-agency
commitment signed 2 years ago by the heads of the (then) SCS, FS, and BLM. The ultimate goal is to unify,
or at least fully coordinate three existing frameworks: (1) the National Hierarchical Framework of Ecological
Unhs. used by the FS; (2) the Major Land Resource Area - Land Resource Region (MLRA-LRR) framework
used by NRCS; and (3) the ecological region framework used by the EPA. The MOU says, really, that we are
not supposed to do Ecosubregion mapping and MLRA revisions independently of each other.

Although the three spatial frameworks were originally designed to serve somewhat different objectives, we
are finding that the more we work together across agency lines to flesh out our objectives, the more
commonality of objectives we are discovering, and the more coincident map unit boundaries are beginning
to emerge. The Interagency Steering Committee and Interagency Technical Team to develop the Common
Spatial Framework of Ecological Units are meeting this week in Sioux Falls, South Dakota.
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PROGRAM TRENDS

We have coverage of spatial soils information of some kind over nearly all of our National Forest System lands.
Much of it, however, is in need of updating to bring it up to current standards and/or make it detailed enough
to meet current and near-future needs for land capability-response predictions and assessments. Working
toward filling this need, we have maintained an annual level of about 5 to 6 million acres of EUI/SRI mapping
for about the past 5 years.

Our soil scientist workforce (which makes up less than 1% of our total workforce) peaked at about 280 about
1960, then slowly declined to about 175 in 1986. then rebounded to about 200 in 1993, and now is again on

a downward trend. Our current workforce in soil science is about 200, but with only about 175 to 180 actually
doing soils work. We find ourselves today in a situation of increasing competition for declining funds and

staffing levels, Our hope for survival lies with working with other disciplines to insure integration of vital soils
knowledge, skills, and abilities into ecological resource management programs, and continually domonstrate
the essential contributions to our common objectives that we as soil scientists make every day.

Fortunately our Chief and Deputy Chief are aware of and concerned about the erosion of technical skills in
our work force, in soil science and other fields. They share this concern because they understand the
necessity of maintaining a talented, dedicated workforce that is skill-diversified as well as culturally diversified,
in order to meet our agency’s resource management and Conservation Leadership responsibilities. Soll
Science has been and must and will continue to be an essential component of that skill mix.

OTHER ACTIVITIES:

Soil scientists in the Forest Service are involved in a host of activities beyond soil survey and ecological unit
inventory. To name just a few examples:

information/Data management: We are continuing with the development of an interactive soil and
ecological unit inventory data base (SORIS). We'll probably change the name to something like
Terrestrial Ecological Classification, Inventory and Monitoring Information System (TECIMIS) to reflect
the more integrated ecological inventory and analysis components. It has recently been beta-tested,
and is expected to be available for use later in June. We have worked hard to insure commonality of
data elements with the NASIS, and also with the Common Survey Data Structure (CSDS) being
developed by the Forest Service to house all Natural resource plot data.

Soil Quality activities: The Pacific Northwest Region held a workshop dealing with soil quality and
ecosystem health in April, 1995. It was attended by more than 100 people from FS, NRCS, BLM, BIA,
and others. We are very interested in increasing our involvement in Soil Quality and Ecosystem Health,
particularly from perspective of Forest and Rangeland soils.

Monitoring: We are required to monitor environmental effects of management activities on lands that
we manage. The National Long-Term Soil Productivity (LTSP) Study is designed to develop Soil Quality
Standards to use in monitoring. Some preliminary results from the LTSP are beginning to emerge. |
look forward to Deb Dumroese’s presentation on Long Term Soil Productivity on Thursday.

Soil Management Support: Soil Scientists have always (at least for the past 30years) been most valued
in the FS for what we call ‘Soil Management Support Services’ _-that is, a mostly informal one-on-one,
case-by-case consultation service for resource managers on the ground, for soil-related problems that
arise in day-to-day resource management activities,
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Legal requirements: To name just a few examples: The Organic Act of 1897 established the {forest
reserves to be managed ‘for the greatest good for the greatest number in the long run’. The Multiple
Use-Sustained Yield act of 1960 requires that the National Forests be managed for a sustained yield
of goods and services in perpetuity. The National Forest Management Act of 1976 requires that
National Forests be managed to sustain or improve long term productivity of the land. The Clean Water
Act puts limits on water pollution from land management and land use activities as well as other
sources. The National Environmental Policy Act requires Federal land management agencies to
assess the environmental consequences of their proposed land use and management activities. We
in the Forest Service take great pride in the vital role our soil scientists play in helping insure that we
meet our legal and moral responsibilities to insure sustainability of ecosystems and a quality environ-
ment.

CONCLUSION:

The Forest Service has been a member of the National Cooperative Soil Survey for many years. We are
pleased to be a part of this organization. and expect to continue this relationship for the forseeable future.

Thank you for inviting me here.
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Mapping Soil Impact Classes on Smelter Affected Lands

T. J. Keck, D.E. Strom, B.D. Dougherty and R. Burt

Introduction

Impacts of past mining and smelting activities add to the complexity of mapping sails. In Deer
Lodge County, Montana, nearly 100 years of smelting metal ores, primarily copper, has had a tremendous
impact on the countryside surrounding the tow of Anaconda Estimates of smelter emissions near the tum
of the century include 59,270 pounds of arsenic trioside, 4,775 pounds of lead and 5,083,600 pounds
combined of sulfur dioxide and sulfur trioxide per day (Harkins and Swain, 1907). Exactly how much
metal and acid contamination was generated during the entire period of smelter emissions; 1884 to 1980,
remains questionable. Without a doubt, the amounts were staggering.

One of the primary purposes of any soil survey is to provide accurate interpretations about the
potential use and management of soils within the survey area  Impacts from smelting and related activities
effect virtualy every major soil interpretation. Foremost are human toxicity concerns. Standard
interpretations for building site development, construction material, water management and recreational
development al become suspect if soil materials used contain high concentrations of metal contaminants
potentialy toxic to humans.

If human toxicity is the top concern, then effects on vegetation are a close second. Changes in
vegetation include atered species composition of plant communities, reduced plant growth, lost vigor and
poor overal plant health Uptake of heavy metals by plants creates secondary toxicity concerns for
animals, including man, that consume those plants or consume other animals from those areas. Crop
yields, capability classification, woodland, windbreak and range interpretations are al directly impacted by
changes in plant growth potential. Wildlife habitat suitability decreases as the plant community
deteriorates. Finaly, lack of plant cover increases the potential for soil erosion. For al the above reasons,
the Deer Lodge Soil Survey must address the impacts of past smelting activities on land resources (i.e.:
changes in soil potentia) or risk being irrelevant to the major land use and resource management issues of
Deer Lodge County.

Environmental Deeradation

Deposition of heavy metal and acid contaminants were not the only impacts of smelting activity.
Hillsides were denuded of vegetation during the early period of ore smelting as nearly every tree for miles
around was cut for cordwood to fuel the smelters. Tens of thousands, maybe even hundreds of thousands,
of mules were used to haul that cordwood to the smelters. According to accounts of the period, mules were
loaded with wood and then turned loose to graze the hillside on their way back to the smelters. Extreme
overgrazing by mules and other domestic livestock resulted At the same time vegetation was being
stripped from the hillsdes, metal and acid contaminants were limiting germination of new plants.

With the bare hillsides came extreme soil erosion. It is not uncommon to find entire slopes where 2
to 3 feet of the origina soil profile has eroded away. Bare ground provides an open invitation to noxious
weeds such as spotted knapweed, Russian thistle, Canada thistle, whitetop and leafy spurge. These weed
species are quite tolerant of high metal concentrations in the soil and today infest many of the surrounding
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hillsides as well as much of the valey floor. In some areas, soil contamination has created down-slope seep
aress due to “contamination fallowing” in a manner smilar to the formation of saline seeps in crop-falow
regions. In other areas, severe sheet erosion has resulted in armoring of the ground surface with gravels,
cobbles and stones because soil material from around these rocks has either blown or washed away. Plant
seeds or other propagules in these areas would have to first reach the soil surface before they could become
established.

Meta Contamination and Plant Community Relationships

Apparent impacts from past smelting and related activities do not correlate well with the current
concentrations of heavy metals found in soils around the Anaconda area Sites with exceedingly high total
metal concentrations may show very little direct physical evidence of impact either in the plant community
or in soil properties measurable in the field. Six soil characterization Sites were sampled and analyses were
run for trace metals and arsenic as part of the Deer Lodge Soil Survey. Characterization and trace €lement
analyses were conducted by the National Soil Survey laboratory at Lincoln, Nebraska. Three of the six
soil characterization sites, show little direct evidence of metal contamination, yet, al of the sites had
sgnificantly elevated total concentrations of lead, arsenic, copper and zinc (data to be published). High
levels of extractable (DTPA) lead were also found.

For example, characterization site#1was sampled in an apparently healthy lodgepole pine stand.
This site had the second highest surface concentration of arsenic a 961 parts per million (ppm) and the
highest extractable (DTPA) lead concentration of 49.8 ppm. Characterization site #6 is currently used as
productive irrigated hayland. This Site had the highest total concentration of lead (957 ppm) and zinc
(1890 ppm) in the surface of the 6 sites sampled. The vegetative plant community at characterization Ste
#4 shows greater influence due to soil sdinity than due to any influence of metal contaminants. The top 0-
3 centimeter depth at this site has total concentrations of 28 1 to 397 ppm lead, 854 to 857 ppm arsenic,
858 to 976 ppm copper and 510 to 739 ppm zinc. These three sites would in genera not be identified as
contaminated based on standard field mapping procedures if viewed out of context from the surrounding
landscapes and the local history. Universaly accepted standards have not been set for threshold metal
concentrations of contaminated soils. To put the above values in context, however, Holmgren et a. (1993)
reported average values for total metal concentrations of 10.4 ppm lead, 15.5 ppm copper and 41.1 ppm
zinc in surface soils based on 2771 samples across the United States. In a separate study, total arsenic
concentrations were repotted to vary from 0.3 to 38 ppm for several hundred non-contaminated soils in the
United States, Costa Rico, and Puerto Rico (Williams and Whetstone, 1940 in Taskey, 1972).

On the other extreme, some of the most extremely impacted, highly eroded areas may have
relatively low concentrations of metals remaining in the soil profile. Contaminated topsoil in these areas
has long since washed and blown away. Metal contaminants are not readily leached downward into soil
profiles and so remain primarily in surface horizons. Since the source of airborne contamination has been
eliminated, many actively eroding hillsides may have been at least partialy stripped of their metal
contaminants. Metals that were there have by now have been washed or blown further down the watershed:’
into the draws, out onto the valley floor and aong the floodplain. While much of the origina
contamination may be gone so is much of the original soil resource. The net impact remains of greatly
reduced productive potentia for the land.

Soil pH Relationships
The available data contradict a previoudy held notion that soil pH could be used as an indicator of

metal contamination. While two of the characterization sites had low surface pH’s associated with high
metal concentrations, two other sites had neutral to strongly alkaline surface soil pH values even though
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they have comparably high concentrations of metals. The remaining two characterization sites had only
dightly acid conditions a the surface. These mixed results concur with numerous other field observations.
While low soil pH often occurs in conjunction with metal contamination, pH aone cannot be used as a field
test for the presence or absence of metal contaminants.

Plants are affected by meta contaminants more by how “available” or active those metals are in
the soil than by the total concentrations in the soil. Lead pipes in a home present a reasonable analogy.
The lead in the pipes does not hurt you, only the portion that gets into the water can cause problems. In
general, a direct relationship exists between soil pH and meta availability: the lower the pH (more acidic),
the greater the availability of metal contaminants in the soil. The reverse aso holds true as metallic ions
become less available a higher pH (more akaline). A house with low pH water may have problems with
lead leaching into the water supply while a house with neutral or alkaline water will not have a problem.
Unfortunately, arsenic does not generally behave in such a predictable fashion.

Metal contaminants themselves have little effect on soil pH. It is the sulfur compounds that were
emitted from the stack along with those metals that have caused the soil acidification often associated with
smelter impacted soils. Soils vary in their ability to neutralize acids and thereby buffer pH. Calcium
carbonate or lime in the soil presents the most obvious source of naturd “buffering” capacity. Many other
compounds, however, both in the soil organic matter and in the minera portion, can smilarly buffer soil
acidity to varying degrees.

As acids in the soil become neutralized, soil pH goes up and the availability of metal species goes
down The metals themselves have not gone away. In part, this is why metal concentrations cannot be
mapped on the basis of soil pH aone. Concentrations of meta contaminants still have major impacts on
soil interpretations even when they become less available in the soil.  Interpretations based on human use or
physical contact with the soil, such as use as playgrounds or homesites, continue to present health concerns
when the availability of metals in the soil is low. Wildlife species that live in close contact with the soil,
such as moles or ground squirrels, will aso continue to be significantly impacted as will certain metal-
senditive plant species.

Impact Classes

During the past summer and fall, we mapped smelter affected soils in upland areas of Deer Lodge
County on the basis of impact classes. Three broad classes of soil impact were used. Differences among
classes relate primarily on the severity of past erosion a a site and observable differences in plant
communities. These classes are broadly defined so they can be included as part of an order 2 soil survey
using standard soil survey techniques and so they can be consistently recognized in the field. The classes
used were dightly, moderately and severely impacted All three impact classes represent uniquely different
soil interpretations from non-impacted soils.

Severely Impacted

The severely impacted class corresponds to those areas most dramaticaly affected by past smelting
activities. Massive amounts of soil erosion have occurred on most of these areas. One or more soil
horizons may be entirely lacking from soil profiles or may be represented by only relic remains. In extreme
cases, nearly the entire soil profile has eroded away. Most of the ground surface is bare and gullies are
common on steep hillsides.

Only remnant portions of the native plant community remain in severely impacted areas. In other

aress, the native plant community has been completely lost. Where ground cover does occur, weedy
species predominate which are highly tolerant of metal contaminants. Severely impacted soils occur within
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an area of intense past smelting activity and have historically received extreme amounts of metal and acid
deposition from smokestack emissions. Many of these areas till contain high levels of metal contaminants
in the soil athough extreme eroson may have removed much of the contamination from some areas. The
productive potential of the land and soil health has been greatly reduced.

Moderately Impacted

Moderately impacted areas in rangeland contain good ground cover of generdly palatable plant
species for livestock. While significant soil erosion may have occurred, soil horizons are reasonably intact.
Metal tolerant species, such as basin wild rye, redtop, and aspens, dominate the plant community.
Components of the potentia native plant community may be present but are generaly restricted to species
tolerant of acid conditions and/or meta contaminants, such as Oregon grape, juniper, or woods rose.

Coniferous forests, where present, are largely devoid of typical understory plant species. Sensitive
species like heartleaf amica, wild strawberry, or rough fescue are absent. In some forested areas, dll
understory plant species are absent. High levels of metal contaminants exist in the uppermost soil
horizon(s) and the productive potentia of the soil has been reduced athough not nearly to the extent as in
severely impacted aress.

Vegetative composition in moderately impacted aress is fairly consistent at low €elevations, i.e.:
areas with a frigid soil temperature regime. Basin wild rye generaly dominates the site with redtop,
rabbitbrush and scattered conifers (Douglas-fir, limber pine and rocky mountain juniper) as common
components in the plant community. Weedy species are aso quite prevalent. Plant community
relationships are more complex for higher elevation moderately impacted areas, At higher elevations, more
of the native plant species are adapted to the naturally low soil pH conditions Thus, acid contaminants
have had less of an impact on species composition in these areas The absence of certain key indicator
species gppears to be the most dependable criteria for identifying moderately impacted soils in high
elevation aress.

Stightlv |mpacted

In dightly impacted areas, the native plant community has either reestablished itself or is showing
definite signs of moving in that direction, Good ground cover protects the Site and even plant species
senditive to metal contamination are becoming reestablished Some components of the native plant
community may still be absent but, in general, the natural processes of water and minera cycling,
succession and energy flow are functioning well. Productivity of timber and rangeland resources is at or
near expected levels based on the land's potentia prior to disturbance.

We might conclude that the “availability” of heavy metal contaminants have reached an
equilibrium with the ability of the biotic systems to tolerate and cycle them. Significant concentrations of
metallic compounds remain in the soil but they no longer appear to be disrupting the physiology of plant
species growing on the site. High concentrations of metals are, for the most part, restricted to the top
severa inches of soil.

Physiographic Boundaries

Areas of dight impact are defined on the basis of regiona physiographic boundaries that would
have acted as barriers to smokestack emissions. Slightly impacted soils include all soils within the area
affected by smelting that do not fall within the severely or moderately impacted classes. Physiographic
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features such as mountain ridges, hills or divides provide logica boundaries for affected areas. The
prevailing winds have to be considered to determine boundaries at different directions from the smokestack.
Additional soil characterization sampling can then be used to determine the effectiveness of these
physiographic boundaries.

Our initial sampling for metal contaminants in Deer Lodge and Silver Bow Counties did not extend
far enough out to reach beyond the plume of smelter emissions. All of the sites sampled in both counties
had high total concentrations of metals in the topsoil. Some potential boundaries for the impacted area
surrounding the Anaconda smelter include Feeley Hill aong 1-15 south of Butte, low hills near Gold Creek
in Powell County to the north, and mountain passes south of Anaconda adong highway 273 towards the Big
Hole River and highway 1 towards Georgetown Lake. Further sampling for heavy metals would need to
extend beyond these boundaries.

Soil Interpretations for Slightly Impacted Areas

Severdy and moderately impacted soils require the use of separate soil phases to capture
interpretive differences. Different soil phases should aso be used for dightly impacted soils to separate
them from non-impacted areas. In dightly impacted areas, significant changes in the productive potential
of the s0il or vegetative resource may not be apparent. As a result, many agronomic interpretations will not
be different behveen dightly impacted soil phases and their non-impacted counterparts. Other human use
interpretations, however, such as use for playgrounds or homesites, would be effected by the presence of
high concentrations of metals in the soil surface,

Our data strongly suggest that al soils within the affected area have significantly elevated levels of
metal contaminants within the topsoil. Metals in the topsoil, even when they are less bioavailable, till
present a threat to human health, especially for young children who may come in close contact with the soil
while playing. Dust from blowing soil probably creates the greatest potential hazard. Metal compounds
attached to dust particles are readily innaled by both people and livestock. Previous studies in Deer Lodge
County have found contaminated dust on plants eaten by grazing animals to be a significant source of metal
ingestion by livestock (Rice and Ray, 1984). This source of metal contamination occurs even while the
plants are effectively excluding heavy metas from their above ground tissues. Wildlife species who
burrow in the ground are dso likely to ingest metal contaminants directly from the soil,

Remcdiation efforts for dightly impacted areas would be aimed primarily at human use activities
such as homesite or recreationa development but could also apply to cropland areas. The goa of
remediation would be to limit human and animal exposure to metal contaminants. Practices to accomplish
this include deep plowing to dilute contaminants, liming to reduce their availability and maintaining good
ground cover to avoid direct contact with the soil and to reduce dust problems. Sensitive areas like
playgrounds or new schools might need to haul in clean soil materias to further dilute or cover metal
contaminants. All of these practices represent important soil interpretations that would be lost if dightly
impacted soils are lumped together with existing non-impacted soil types.

Field Mapping Trials

During the past field season we mapped soils for most of the severely impacted and many of the
moderately impacted areas in Deer Lodge County using the above criteria for impact classes. We were
able to communicate ideas and reach good agreement on what constituted severe, moderate and dight
impact classes despite working in quite different environments. The use of impact classes provided
mappable concepts which could be applied on a landscape scale and which resulted in significant
interpretive differences among classes.
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As with any classification scheme, boundary problems exist where portions of the landscape
appear to fit between classes. Good communication among soil scientists and sound professiona judgment
can go along way towards alleviating such potential problems. Setting more quantitative class limits
which provide definitive endpoints between classes would aso help but would require collecting additional
field data to determine reasonable threshold values. Setting a maximum percentage of bare ground for
moderately impacted areas is one example of quantitative criteria that could be developed

Care should be taken to avoid setting up additiona classes to handle intermediate cases. While
more classes add to precision in mapping, they greatly increase the complexity of class definitions and the
difficulty with which concepts can be consistently applied to diverse landscapes. The level of refinement
we can currently provide in soil interpretations does not justify this extra effort.

Conclusions

Three classes of soil impact have been identified and mapped in Deer Lodge County to address the
effects of past smelting activities on soil resources. Impact classes are mappable at a scale consistent with
other map unit criteria used in an order 2 soil survey. Concepts can be uniformly applied by different soil
mappers provided good communication exists among members of the soil survey crew.

The use of 3 classes closely paralels many soil interpretations where soils are rated for dight,
moderate or severe limitations for a particular land use, e.g.: septic tank adsorption fields or various
building site interpretations. Impact classes correlate well with differences in reclamation strategy and with
the expected response of the plant community to various management options. Specific soil interpretations
can be drawn for each impact class which are uniquely different from interpretations for the other impact
classes and from those of non-impacted soils. For these reasons, we have adopted the use of soil impact
classes for soil survey mapping in both the Deer Lodge and Silver Bow County Soil Surveys. We are
currently working with the Northern Rockies MLRA staff to develop specific land use interpretations for
these classes. This approach to mapping contaminated soils could be easily adapted to other soil survey
projects in areas where similar Soil contamination problems exigt.
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Heavy Metal Contam nation
And The National Cooperative Soil Survey

Per sonal | ntroduction

| ama Reclanationwggecialist wi th the Montana Departnent of
Environmental Quality (MDEQ, Reclanmation Division, Hard Rock
Mning Bureau (HRB) In Helena, Mntana. The HRB regulates th
mning hard rock mning industry in Mntana under the Metal M ne
Recl amation Act (Title 82, Chapter 4, Part 3, Mntana codes Anno-
tated). W regulate all hard rock mning in Mntana, except on

I ndian Trust |ands.

As a Recl amation SPeciaIist with MDEQ | amresponsible for
review ng applications for new operating permts, as well as a-
mendments to existing mining operating pernits. | nust review
the application and conduct an environnental analysis to ensure
conpliance with the Mntana Environnental Policy Act (Title 75,
Chapter 1, Part 1 and 2, Montana Codes Annotated). | also in-
spect operating mnes for conpliance with the operating and rec-
| amation plans.

The major part of ny work is reviewing the soil and vegeta-
tion baseline work, soil salvage plans and proposed reclanation
plans. W specify use of existing National Cooperative Soi
Survey Reports as well as nore detailed Order 1 and 2 site spe-
cific soil surveys conducted to USDA specifications

| don't have tinme to do soil surveys or to verify soil sur-
vey work for each project. | depend on the quality of work con-
ducted by you- the soll surveyors. | have successfully defended
the National Cooperative Soil Survey when chal |l enged by m ning
conPanles who were upset about the quantity and qualities of
soils we were asking themto salvage. | comend you on the qual-
ity of_your work and ask that you keep up the high standards.
The soil survey sinply nakes ny job easier. Thank you.

Heavy Metals in MDEQ M ning Soil Surveys

The public does not understand the natural distribution of
heavy netals, especially in mning districts. Soil netals are
typically not measured unless the soil pH is below 5.5  This
sanpling is used to docunent the potential netals in soils that
may influence plant growth in reclained profiles. In recent
years, MDEQ HRB have been asking for nore baseline eval uati on of
soil metals to docunent the natural background val ues at these
mneralized sites. This is because of confusion by the public



that |owered pH and elevated levels of netals in sonme soils nust
be fromman caused pollution. W have been trying to docunent
natural acid rock drainage and netals deposition at these m ner-
alized sites. W have also been trying to docunent the natura
metal s accunul ations in baseline soils such as Fe, M, and Al
commonly neasured in sone forested soils. In mning districts,
backgrounds | evel s can be elevated for nany netals. The presence
of coniferous vegetation and the resultant acidic litter on the
forest floor can contribute to accunulation of nmetals in various
soil horizons. These and other natural exanples of historic
heavy nmetal accunul ations need to be docunented in the soil s»rr-
vey (i.e. presence of ferrocrete). W have had acidic seeps -
develop in topsoil stockpiles from deconposition of coniferous
veget ati on.

The HRB recommrends use of |and application of excess water
fromthe mning operation to prevent surface water discharges.
Stormvat er and detoxified process solutions are discharged onto
the soil surface relying on the natural soil's attenuation capac-
ity. The EPA has identified the anount of netal than can be
aPpIied to soil in various applications, such as for deposition
of nunici pal sewage sludge. The rates are usually controlled by
the soil organic matter content, clay content, and cation ex-
change capacity (CEC?. Baseline soil studies in the area have
shown the presence of soluble netals in soils fromhistoric snel-
ter em ssions.

Silver Bow County Soil Survey

What do we need in a soil survey in Silver Bow County? The
| argest historic mning and processing conplex, as well as the
| argest current mning conplex in Mntana i1s |ocated in the
But t e- Anaconda ar ea. It is the largest Superfund site in the
us. The survey would provide a baseline to docunent status of
soils in the county wide area. The survey could docunent the ex-
tent of sone soil problens county w de. The survey coul d iden-
tify potential baseline soil conditions which we could try and
reestablish on reclained areas. The survey woul d provide val u-
able information on sources of reclamation materials for use in
county w de cleanup of contam nated areas. It is ny opinion that
basel I ne netals sanpling should be part of this data base.

There is a lot of information being generated in the area
because of Superfund litigation. The soil survey is a respected
base of scientific information not biased by |awers rebuttals
and judges opinions. Superfund studies will concentrate on nost
directly inpacted areas. The soil survey can provide us with a
background of infornation on the entire county. The soil surve
shoul d use EPA sanplinP protocols to insure the conpatibility o
all the data being collected.

¢



Hi storical perspective on Mning and Processing Contam nation in
the Area

The Butte-Anaconda area has significant anounts of |and
di sturbance both direct and indirect. C eanup to date has con-
centrated on the nost serious direct |and disturbances near the
mning and processing areas. C eanup has al so concentrated on
the contam nated waterways downstream

Air pollution has resulted in significant anounts of heavy

metal contamnation fromvolatile netals (i.e. |ead, cadm um

etc.) rising out of the stacks. Fallout fromthe stacks prodrced
an acid rain effect on area soils. Many surface soil Igyers have
acid surface layers with an increase in heavy netals. egetati on

on these areas has been reduced to acid tolerant plants. Areas
even farther away fromthe pollution sources can contain poten-
tially inportant anmounts of heavy metals even though the vegeta-
tion community may not show the effects

Current Superfund Studies

Superfund studi es have generated significant anounts of
val uabl e data on soil netals in the area (see references). Liti-
gation by MDEQ as part of the Natural Resource Danage Program has
concentrated on use of total soil netals values to docunent the
extent of damage. MDEQ | awyers have rebutted the Principal Re-
sponsible Parties (PRP‘s), (i.e. ARCO arguments that other mneth-
ods such as extractable netals should be used because plant com
munities don't necessarily reflect effects fromtotal netals
val ues neasured at many sites. The court date in the case has
been set for January, 1997 (G Millen, MDEQ NRDP. Personal com
muni cation. My 31, 1996).

MDEQ St udi es

The MDEQ Abandoned M ne Recl amation Bureau conpl eted an
assessment of abandoned mined sites across the state in 1994,
(Abandoned and |nactive Mnes Scoring System (AIMSS).1994. MDEQ
AVRB, Helena, MI. Then they tried to evaluate cleanup priori-
ties for abandoned nmine sites based on total netals values in
soil. They reviewed cl eanup guidelines based on total netals
val ues used in other states and federal prograns and concl uded
that they were not usable. They opted to use a risk based as-
sessnent of netals (viec Anderson, President National Association
of Abandoned M ne Land Prograns and Bureau Chief MDEQ ANRB
Hel ena, MI. Personal conmunication, My 29, 1996.)

The MDEQ Abandoned M ne Recl amation Bureau conpleted their
Fi nal Report Risk-Based C eanup Cuidelines for Abandoned M ne

Sites in February 1996. In their report, theY concl uded on page
98, that their may be reasons for selecting cleanup guidelines
3
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that differ fromthe risk based guidelines in the report. One of
the reasons was background metal concentrations may differ from
the risk based netal concentrations. Site reclamation nmay be
directed at achieving background netal concentrations. Back-
ground conditions are considered to be naturally occurring con-
centrations of netals (i.e. netal roncentrations that occur in
areas uninpacted by nine wastes or tailings }. The potential
health risks posed by background concentrations of netals are
considered to be generally acceptable.

Fol l owi ng US EPA gui dance docunents published in 1989 and
1992, the MDEQ report concludes that the upper confidence limits
of the mean concentrations for background soils may be used as an
alternative set of cleanup guidelines for metals in soils at
abandoned nine sites. | contend that background netals values in
m nerali zed areas surrounding active or abandoned mne sites may
be subject to those sane concl usions. The soil survey could give
us some of those background netal val ues.

The MDEQ report analyzed antinony ,arsenic, barium cadm um
chromum (as 111), cobalt, copper, cyanide, |ead, manganese
nmercury, nickel and zinc. On page 101, the neasured maxi num val -
ues at abandoned mine sites did not exceed the cleanup guidelines
for most nmetals. The report concluded that the primary contami-
nants potentially requiring cleanup at abandoned mne sites may
be antinony, arsenic, cadmum copper, |ead and manganese. In
addition, only the median arsenic concentration in soil/waste
exceeds the cleanup guidelines for the recreational use popul a-
tions evaluated in the report. This suggests that arsenic may
represent the primary contam nant representing excess health
risks at 50% of the abandoned nine sites. The report uses con-
servative estimates to rank risk based on recreational use of the
abandoned mne sites. The report cautions on page 164 that
health risks to a residential population may require nore conser-
vation cl eanup guidelines.

O her Soil Surveys in the Area

The soil survey for Deer Lodge county, which is adjacent to
the Silver Bow county area and also heavily inpacted by historic
smelting pollution and tailings deposition, has been conpleted.
The survey used an inpact classification system based on ero-
sion, anounts of bare soil, and dominance by acid tolerant vegeta-
tion species. Attenpts to correlate the observed inpact classi-
fication with limted soil metals neasurenents (as totals or
extracts) could not be achieved at the level of sampling. In
other words, some of the areas classified as only slightly im
pacted by soil metals based on observed effects on vegetation
still had high levels of total and extractable netals (T. Keck,
personal communication. My 31, 1996).
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Metal s Sampling Needed In Silver Bow Survey

Despite this lack of correlation in the Deer Lodge survey,
area land managers need these baseline netal values as well as
the extent of observed surface pollution effects. No survey has
been conducted across the entire area docunenting area soilS in
the detail that a soil survey will provide. And with the addi-
tional work and sanpllnP, an initial netals baseline could be
established for the soil horizons identified in the various soi
mappi ng units.

~ Natural as well as elevated background metal values in area
soils should be documented. Otten only a surface |ayer of netals
and acidification has been sanpled. e soil survey would pro-
vide the first general survey of metals in the entire county for
all soil horizons. Metal s values conmonly are reported in tota
pm This value may or may not be relevant as the netal could be
conplexed in the soil and hot be available to plants or be sol u-
ble for transport to groundwater. The survey could provide a
val uable tool to show the historic influenceS of area mneraliza-
tion and other natural soil formng processes on soil background
values. If totals as well as extractable netals are run, EPA
protocols should be used. If plant tissue netal analyses are
run, EPA protocols should be used as well

Future of The Silver Bow Area

The future developnment in the area |ooks promsing wth
recreation_and continued development to alternate non-mning |and
uses.  Coniferous forests were renoved in the area for tinbers
and firewood etc. Aspen groves are spreading over the foothills.
The conifers are reestablishing in the altered soils under as-
pens. Natural reclamation is occurring as fast as possible. Mn
can speed up the process.

~Mning continues to be inportant in the area. But a |arger
portion of the future mning wll be for reclamation nmaterials.
(G eanup has begun and nore resources are being devoted to | ooking
for suitable borrow sources to reclaimdisturbed areas. W not
only have operating permts in the area for the active copper and
mol ybdenum m ne, but also for sand and gravel, clay, quarry rock
for rip rap lined channels and linmestone. Exploration continues
for other sources of materials. The surveY coul d_hel p pinpoi nt
sone additional surficial geologic and soil materials appropriate
for various uses in the cleanup efforts.

Special Soil Survey needs

~Special land use classifications may be needed to direct
housing growth into uncontam nated areas.

-
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The standard soil pedon to 60 inches should be expanded in
certain parent materials to the total depth of the sanpling e-
qgui pnent to help identify sources of reclamation nmaterials, (i.e.
alluvium colluvium 1loess, glacial till, clay layers, sand,

i mestone, etc.)

Sonme of the sane control research sites being used in EPA
Forest Service or BLM studies in the area should be used. The
entire county needs the survey.

"An Order 3 soil survey uses slope criteria generally based
on agricultural equipnent. Slope classifications should be ¢
changed to reflect the non-agricultural future of the area. Sone
consi derations of slope based on |and use:

-mul ch holds on slopes up to 25% in RUSLE equations
-wheel ed equi pnent can access |oose soil on 25% sl opes or

| ess

-tracked equi pnent can access |oose soil on 25% sl opes or

| ess

-haul trucks can access 8-10% sl opes.

-suggested slope classes: O 10, 10-25, 25-33, 33-40, 40-50,
504% (?)

Coarse fragment contents need to be changed to reflect non-
agricul tural uses. MDEQ recomrends salvage ofall soil with up
to 50% coarse fragnents. The size distribution of the rock frag-
nments is also inportant to evaluate erosion control on reclained
slopes. W need to separate the percentage of rock fragnents
| ess than and greater than 1 inch in size.

Classify rock types as inert and non-inert; sedinentary
rocks will they break down when bl asted, exposed, and worked by
heavy equipnent; WII it absorb water and sl ake?

Based on ny own personal survey of soil surveyors doing nne
permt applications, the nbst commpbn mstakes in soil surveys
they have use are in identification of parent materials. Take
the tine to identify glacial till, residuum colluvium etc.

Al so, define what the parent material is, such as Kootenai sand-
st one. More verification is needed by test holes, explain in
soil description of soil conplex or association; this is often
controlled by the | egend and can lead to bad calls. Be consi s-
tent with soils on simlar |andforns.
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Steep Slope Reclamation At Golden Sunlight Mines, Inc.
Whitehall, MT

Troy C. Smith’

ABSTRACT

Golden Sunlight Mine is alarge open pit gold mine located near Whitehall MT.
Golden Sunlight mines over 100,000 tons per day of sulfide bearing waste rock and
ore. This has resulted in over 1.000 acres of tall. steep (1.5:1 horizontal to vertical
dope angle) waste rock dumps. Golden Sunlight has made a bonczd commitment
wirh the state of Montana to reclaim these waste rock dumps as we!l as all other
disturbed areas.

Golden Sunlight has performed extensive reclamation research in consultation with
several universities and consulring firms. Based on the research results a reclamation
plan for the waste rock dumps has been developed. This plan which is currently
being rested includes reducing the dump slopes to a 2:1 horizontal 10 vertical slope
angle. developing benches in the dump to reduce the slope length: placement of atwo
laver rock and soil cover. followed by revegetarion. Various additional ‘erosion
control measures are also implemented.

In order to effectiveiv work and seed these waste rock dump slopes Golden Sunlight
has modified equipment specifically for this purpose. Some of the modifications
include the development of a counter weight for dozers to reduce the center of gravity
and increase traction. and the use of a modified snowcat to incorperate seed and
fertilizer on the slopes.

Several large scale tesr plots have been in place for over four years at Golden
Sunlight. These plots are now yielding data showing successful reclamation of sulfide
waste rock utilizing capping materials on 2:1 horizontal to vertical slope angles.

' Golden Sunlight Mines Inc., Whitehall, Montana 59759
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INTRODUCTION

Golden Sunlight is alarge open pit gold mine near Whitehall MT. Golden Sunlight
Mine(GSM) produces more than 100,000 tons per day of sulfide bearing waste rock.
Due to the steep topography and the large volumes of waste rock several hundred
acres of tall, steep waste rock piles have been created. This coupled with the acid
producing potential of the waste rock has caused GSM to put up the largest
reclamation bond in the history of hard rock mining. For this reason GSM began
researching the most economical and successful methods of reclamation for these large
waste rock piles.

GSM’s ongoing research has identified successful methods to reclaim steep slopes in
this environment. Success is a function of slope angle versus slope length, cover soil
texture, vegetation. and erosion control structures. Test plots have shown that it is
critical to include the entire precipitation catchment area up-gradient from the slope to
be reclaimed as part of the slope. Essentialy, this requires the diversion of al run-on
away from the top of the slope to be reclaimed. Based on erosion rates it was
determined that GSM’s maximum allowable slope would be 200 vertical feet. GSM’s
current reclamation plan involves reducing the waste dump slopes to a 2: 1 horizontal
to vertical angle, developing benches in the dump to reduce the slope length as
necessary, placement of atwo layer neutral oxide rock and soil cover, followed by
revegetation.

RECLAMATION PLAN

Reclamation plans have been developed for all facilities within the GSM permit
boundary. including the plant area. waste rock dumps. tailing impoundments, open
pit, borrow areas, diversion channels, roads, monitoring wells. utility corridors, water
treatment plant. and al other GSM facilities within the disturbed area boundaries.

Background
The ecosystem and plant community in the GSM permit area consist of a dry, steep
dope, Great Basin-type plant community which contains grasses and shrubs with lesser
numbers of juniper, limber pine, and Douglas fir. The area has been utilized by both
wildlife and livestock. Mining has also occurred in the area for over 100 years.
Objectives

The objectives of reclamation are to bring the final land use and cover back to a
comparable level with the pre-mine state.

Soil Salvage

Reclamation begins with the removal of soij materials from areas which will be
disturbed. The primary removal method is with scrapers using tracked dozers to



windrow S0ils off steep slopes.

All topsoil and subsoil suitable for plant growth are removed where safe to do so.

Soil removal depths are staked according to previous soil surveys, and frequent quality
checks are made during removal. Soil is placed in stockpiles and seeded with the seed
mix shown in Table 1. Pre-mined soils and stockpiles are sampled and analyzed for
texture, Ph, electrical conductivity (EC), sodium adsorption ratio (SAR), water
holding capacity, and soil nutrients. Parameters for suitability are shown in Table 2.

The soil suitability parameters shown in Table 4 have been waived for coarse fragment
content on the west side of the project area, where a soil shortage was noted. Soils on
the west side with up to 75 percent coarse fragment content are salvaged on slopes of

up to 1.5H:1.0V.

Table 1
Soil Stockpile Seed Mi
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Drill Seed Rate
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Oxide Rock Salvage

All oxidized rock planned for removal is sampled in the pit according to variability,
and submitted for potential acidity testing. This determines whether the material is
suitable for use as an oxidized capping. Field observations of oxidation degree based
on color, rock type. and visual sulfide content have shown good correlations with
acid-base accounting. Combined field observations and potential acidity testing
determine whether or not to save arock unit for use as oxidized rock capping
material. As oxidized rock stockpiles are being built. weekly dump crest composite
samples of active stockpiles are also collected and submitted for potential acidity
resting.

Based on kinetic testing and test plot data, all oxidized rock to be used for reclamation
capping material must be either non-acid producing or amended with lime.

Waste Rock Dump Reclamation Research

GSM constructed test plots to evaluate reclamation success of 2H:1V versus 3H:1V
slopes, and as an additional assurance to the agencies has bonded for 3H: 1V slope
reduction. GSM can aso use the test plots to evaluate and compare any proposed
changes to the permitted requirements. The first set of test plots were constructed in
1991. and additional plots were constructed in 1992.

The 1992 test plots will evaluate if there is an advantage in replacing the lime
amendment with an additional six inches of oxidized cap rock. Recent research
indicates that under oxidizing conditions such as at GSM. lime may become coated
with iron and manganese oxides and become nonreactive. Further, the additional six
inches of oxide rock capping may be more effective in limiting the upward migration
of acid. Finaly. the lime would be very difficult to apply uniformly on the dump
sopes. The 1992 test plots will compare limed with unlimed slopes, and are more
fully described in Appendix 10. The agencies have also requested that the oxidized
rock used for capping be limed to neutral, if necessary, until the oxidized rock
suitability criteria can be evaluated.

Kinetic testing for acid production from potentially acidic oxidized rock beganin
1992. When combined with test plot data, this information will help establish the
suitability criteria for the oxidized cap rock. Static test results, particularly the net
acid generating{NAG) pH tests, have correlated well with the kinetic tests. In
Appendix AR-93-K of GSM’s 1993 Annual Report, it was recommended that oxide
rock with NAG pH greater than 4.0 be deemed suitable for reclamation, that rock
with NAG pH between 3.2 and 4.0 be amended with lime, and that rock with NAG
pH of less than 3.2 not be used for reclamation.

The specific objectives to be achieved with reclamation of the waste rock dumps are

to reduce infiltration to a level that should prevent seeps from occurring at the base of
the dumps, and to permanently revegetate the dumps. The following reclamation plan
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will continue to be used. unless a need for a modification is revealed from test plot
data or any concurrent failures. Current results from test reclamation research
indicate that 2H: 1V dump slopes can be reclaimed, and may even reduce the potential
for acid discharge compared to flatter slopes. Therefore, the following plan assumes
amaximum slope angle of 2H: 1V. Dump slopes will be reduced further if additional
data from the test plots show that 2H: IV reclamation will not be successful.

Waste Rock Dump Reclamation Plan

Waste rock dumps are constructed at the angle-of-repose (1.5H:1.0V). GSM is
currently permitted to test waste rock dump reclamation on slopes reduced to a 2H: IV
angle

After the dozers have reduced the slope composite samples are collected for potential
acidity testing from the reduced slope and dump tops. The number of samples will be
determined by the variability of the dump material. Samples will be submitted for
either the modified Sobek method of acid-base accounting(ABA), or an on-site NAG
pH test. If the NAG pH method is used, then a minimum of one sample in fifty will
be verified with the modified Sobek ABA method.

If the waste rock dump samples have an ABA of <-20 and/or aNAG pH of <3.2,
then the upper 6 inches of the dump will be limed to neutral and a 24-inch thick
minimum cap of suitable or limed oxidized waste rock will be placed over the dump.
If resting shows that liming is not as effective as an extra 6 inches of oxide cap rock,
then an additional 6 inches of cap rock would be placed instead of lime. If the
samples have an ABA of > -20 and/or a NAG pH of > 3.2, then the dump will be
treated as an oxidized cap as described below.

Oxidized rock salvaged for reclamation is sampled in the pit, and should have an
AB.4 of -20 or greater. and/or aNAG pH of 3.2 or greater. Oxidized rock used for
capping material will again be sampled for potential acidity prior to placement.
Variability of material will determine the number of samples to be taken. Oxidized
rock with lime requirements of O or more tons lime per 1000 tons of materia will be
limed to neutrality until GSM can justify an alternative plan based on kinetic or test
plot data which is acceptable to the agencies. In determining lime rates, correction
factors will be included for improper mixing and coarseness of lime.

After the oxidized rock cap isin place, a grid with 100 foor by 100 foot spacing will
be established on the dump, and samples will be collected at each point. This same
erid will be used to determine the thickness of capping materials as described under
the “Treatment Uniformity” section. The samples will be visualy examined, and
representative samples analyzed for potential acidity. If potentialy acidic areas are
identified, more samples will be submitted. Those areas where more than one sample
has identified lime rates of O or more tons lime per 1000 tons of material will either
be top dressed with enough lime to neutralize the cap, or recapped with suitable
oxidized rock.
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After a suitable oxidized rock cap has been placed, soil will be spread. Soil depths
will be 19 inches on the west and south dumps, and 24 inches on the east dumps. A
composite soil sample from the in-place soil cap will be collected every five to ten
acres and checked for texture, pH, EC, potentia acidity, SAR, and soil nutrients.

The 2H: 1V dopes with lengths greater than 30 feet will have dozer gouges
constructed in the fina cover soil surface as illustrated in Figure 1.

The effectiveness of the dozer gouges for erosion control will be determined from the
waste dump test plots. Based on this test data, the maximum distance between
contour benches can be determined. These erosion/access benches will be designed
so they slope back into the dump and divert runoff off the dump face into collector
channels. At the present time, erosion/access benches are being designed at
approximately 200-foot vertical intervals as necessary for construction, seeding, and
mai ntenance.

Waste dump tops will be sloped to direct drainage away from dump slopes and into
designed collection systems as also described in Appendix 6. Reclamation will
otherwise follow the same guidelines as the dump slope reclamation.

When construction is complete, the area will be fertilized and seeded with the seed
mix shown in Table 3. Seeding is accomplished by either broadcast seeding and
harrowing with a snowcat capable of operating on 2H: 1V dopes or with a
hydroseeder. When hydroseeding slopes, tackifier is used with 2000 pounds of mulch
per acre.

Table 3
Waste Dump Reclamation Seed Mix
Species Common Name Broadcast Application
Rate [PLS Ibs/acre)

GRASSES
Agropyron smithii Western wheatgrass 5.0
A. dasystachyum Thickspike wheatgrass 5.0
A apicatum Bluebunch wheatgrass 5.0
B rIparg Streambank wheatgrass 5.0
A crigtatum E. crested wheatgrass 4.0
A mrachycaulusn Slender wheatgrass 3.0
Fezluca owina Sheep fescue 1.0
Poa compressa Canada bluegrass 0.5
Cryzopsis hymengides indian ricegrass 0.5
LEGUMES
Madicagn SAGvS Speedor I sifalls 2.0
Meltotus athcinslis Yellow puraslelowar 1.0
Onobrychis viciaefolia Sanloin 1.0
SHRUBS AND FORBES
Artemisia tridentata Big sagabrusin 0.5
C. nauseosus Rubber rabbatbrush 0.5
Atuiplex canescens Fourwing saltbush 1.0
Linum lewisii Blue flax 1.0

Yo 36.0
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When reclamation is determined to be successful, seedlings of Douglas fir, limber
pine, and Rocky Mountain juniper will be planted in appropriate areas. The seedlings
will be grown from seeds collected on or near GSM. Junipers will be planted at a
density of 20-50 plants per acre. The tree density will vary from 10-50 trees per acre.
The trees will be planted in a fashion creating windbreaks and thickets rather than
being uniformly spaced. North slopes will be planted with Douglas fir, south slopes
with limber pine, and east and west slopes will be mixed.

CONCLUSION

GSM has successfully implemented this reclamation plan on a sulfide waste rock
dump. With the aid of counter weights dozers and snowcats have been shown to work
effectively on 2H: 1V slopes.  After nearly five years of monitoring, the waste dump
dopes reclaimed at GSM till continue to out perform similar native slopes in
vegetative production. GSM is currently proposing to amend it’s permit to allow final
reclamation at a 2H: 1V slope angle.
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The Virtual Landscape of Yelowstone
National Park: Integrating spatial analysis
with the process of scientific discovery to
create a soils resource inventory

by Henry Shovic PhD, Ann Rodman, and
Eric Compas
April 30, 1996

The two million pristine acres of Yellowstone
National Park are the backdrop for an unusua
and ground breaking effort. We are building an
integrated landscape model, based on digital
gpatia data and the concepts of the science of
landscape ecology. We recently completed the
last major resource theme for this model. The
publication of the soils inventory is the
culmination of a 7 year effort and resulted in a
peer reviewed and agency approved technical
document. The soil survey process is one of
scientific discovery, requiring an elaborate
predictive system based on limited observations
of a resource that is largely invisible and
continuously variable.  There is a well
established set of methods to realize this
discovery, based on extensive field sampling,
development of soil forming concepts,
extensive traversing of the landscape, manual
delineation of map units on field sheets, with
manual transfer of these delineations to a
topographic base.  Geographic information
systems have recently been used to display final
maps and for descriptive terrain analysis.

Electronic data bases have been developed to
organize and analyze non-spatia data.
However, the mgority of the process is till
entirely manual. Because of limited
accessibility, availability of a wealth of digital
biologic and physical information, and need for
astrong scientific basis we chose to replace the
entire delineation process with electronic
methods of spatial analysis. A point coverage
was developed from 2000 field sample sites.
These points were quantitatively correlated

with accepted theories of soil formation to
develop predictive concepts applicable to the
Y ellowstone survey area. We translated these
concepts and the conditions under which they
apply into a set of 300 rules in ARC/INFO.
We applied these rules to polygon and raster
coverages of landform, vegetation, climate, and
soil parent material to create a polygon soils
theme directly on a topographic base. We
iterated the rule application process 35 times,
until we had complete coverage and met quality
standards. Over 83,000 possible combinations
of coverage values wete reduced to a set of 75
map units, each with a description of spatial
variability. We used ARC to produce the final
camera ready maps, meeting all cartographic
standards. We solved the inherent problems of
coincidence and differing spatial accuracy
between themes by a combination of automated
and manual but GIS supported “redlity
checks.” Over 25,000 initial polygons were
reduced to 8,000 with a series of AML.’s
involving automated dliver and small unit
removal; and field sample site verification.

Our experiment in using automated spatial
analysis to replace manua methods resulted in
a product that meets al scientific and agency
standards for soil surveys, while completed at
about ¥ the cost. The soils theme is coincident
with other layers, completing the giving the
essential “underpinnings’ to the landscape
model, addressing the future management
needs of our nation’s premier landscape.<P>

Introduction

The two million pristine acres of Y ellowstone
National Park are the backdrop for an unusual
and ground breaking effort. We are building an
integrated landscape model, based on digital
gpatial data and the concepts of landscape
ecology. We recently completed a soils
inventory, the last major resource theme for
this modd. The publication of this inventory is
the culmination of a seven year effort and



resulted in a peer reviewed and agency
approved technical document,

The soil inventory will be used for resource
management planning, scientific investigations,
and resource interpretation in Y ellowstone
National Park. It delineates soil bodies that
occur together in repeating patterns on the
landscape.  Soil properties mapped in this
survey affect vegetation, stream sedimentation,
wildfire recovery, cultural and historica
features, wildlife (on both a micro and macro
scale), aesthetics of the landscape, construction
and maintenance activities, and microclimate.

The soil survey process is one of scientific
discovery, requiring an elaborate predictive
system developed from limited observations of
a resource that is largely invisible and
continuously variable. There is a well
established set of methods to readlize this
discovery.  Loca concepts of soil formation
are developed based on extensive field
sampling. Map unit boundaries are established
by traversing of the landscape and manually
delineating the map units onto field sheets.
These delineations are later transferred by hand
onto a topographic base. Geographic
information systems have recently been used to
display final maps and for descriptive terrain
anaysis. Electronic data bases have been
developed to organize and analyze non-spatial
data. However, in the magjority of traditional
soil mapping projects the processis still entirely
manual.

The methods described above are very practica
where relatively detailed soil information is
needed, funding is available, and there is
reasonable access to all map unit delineations.
However, in our case access is difficult, the
required level of detail is less than in
agricultural or suburban areas, funding is
limited, and a wealth of digital biologic and
physical information is aready available.

L
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Therefore we developed and implemented a
modified set of methods that replace the

manual delineation process with electronic
methods of spatid analyss.

Objectives

Our objectives were to develop a soils layer for
the landscape model and to provide basic soils
data for use in research, resource management,
and as an information source for interpretive
and educational purposes.  The study is
classified as an Order IV soil inventory,
meaning soils are classified and mapped at a
scale suitable for broad resource planning.
Bather than making map units with
predetermined interpretations in mind, major
soil properties were grouped to maximize
differences between groups and minimize
differences within a group. The dominant kinds
of soil occurring in the survey area dictated the
development of the groupings.

Methods

Since soil isnormaly invisible (soil is three
dimensional, extending into the opaque earth,
and it's surface is usualy covered with plant
material), it isimpractical to predict soil spatial
patterns by direct observation. However, soils
occur in an orderly pattern that is related to the
geology, landforms, relief, climate, and natural
vegetation of the area. We selected 1200 sites,
representing the local range and extent of
conditions that influence soil development in
the park, By observing the soil profilesat each
location and relating their position to specific
segments of the landscape, we developed
concepts of how the different soils were
formed. We used these observations to make
predictive models of soil occurrence on the
landscape. These models were based on
theories of soil development, soil-site
relationships observed in the Y ellowstone area,



and extensive site observations of soil
properties on the ground.

We applied the models by trandlating the soil
forming concepts into a set of 300 rulesin a
GIS. Each model was expressed in a
quantitative “rule” or If-Then statement with
accompanying conditions under which it is
valid. The basic premise in these models is that
the kind of soil occurring at a given location is
predicted by knowing the quantitative or
gualitative values of a set of factors, i.e. the
climate and vegetation under which the soil has
developed, the parent material in whichiitis
formed, the topography, and its age. We
applied these rules to polygon and raster
coverages of landform, vegetation, climate, and
soil parent material to create a polygon soils
theme directly on a topographic base. The
rules could be applied in a logical order to
predict soils' spatial occurrence and distribution
on aset of digitally produced maps. Most rule
conditions were expressed in spatial data
layers, though some required manual
modification. The rules were dynamic and
easily modified as new data or analysis became
available. We used the sample of soil and site
properties to develop and test these models.

We iterated the rule application process many
times, until we had complete coverage and met
predetermined quality standards. Using the
GIS and the rule based system, soil maps were
produced automatically during the survey
process. The draft maps were used as field
sheets in ground verification. After a draft map
had been completed, it was overlain on a spatial
model of slopes created from adigital elevation
model (DEM), Slope ranges and distributions
were developed and analyzed verify accuracy
of mapping, and to help describe ranges of
properties.

Each iteration of maps represented a stage of
completion.  We used the GIS to flag
unmapped areas (places where no rules existed

for that particular combination of soil forming
factors), and analyze those combinations. Then,
we resolved each case by 1) using existing
sample points or taking more field samplesin
those areas to develop new map units or 2)
correlating the areas to other map units.

Part way through the project, we switched
from raster based layersin Grass 4.0 to vector
coverages in ARC/INFO 7.0.3. Some of the
independent soil forming layers had been
created in Arc so they were already available.
Every other raster layer had to -undergo a
“smoothing” routine in order to improve the
appearance of the final maps (ii other words,
an overlay of original vectors with vectorized
rasters was not appealing). For the
generalizing and application of the inference
rulesin ARC, we developed several AML’s to
work directly off the files used by Grass.

We edited the final draft maps using manual
and computer-assisted methods to match
ground observations and to meet quality and
readability standards. After the final inference
run was complete, we had several common
overlay problems. These were: 1) slivers; small
polygons that result from arcs representing the
same feature on several layers not aligning; 2)
small polygons, polygons that were too small
for us to reliably infer their soil types; and 3)
fingers, thin, meaningless extensions of larger
polygons. The small polygon concept
depended upon a cut-off size, below which we
could not reliably apply our inference rules.
This idea is analogous to the application of a
minimum mapping unit in atraditional mapping
exercises. From visual inspection and field
experience, we decided upon 50 acres as our
minimum mapping unit, The magnitude of the
task was large-the overlay process created
26,000 polygons. Of these, 20,000 fell into one
of the above categories and had to be grouped
into surrounding polygons. To accomplish this
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task, we used both automated and manual
methods.

In the automated procedure, we took
advantage of decision-making processes that
we could implement with an AML and could be
applied to the whole data set. We identified
seven different types of divers and small
polygons that we could examine automatically.
Four of these seven could automatically be
grouped by identifying the most reliable or
accurate layer, the landform layer in our case,
and using it is a base for grouping polygons.
Therefore, a lake boundary as delineated on the
landform layer would be retained in the final
product no matter how it was represented on
the other layers. Another example isadliver
existing along the boundary between two larger
polygons. All three have been assigned soils
map unit name in the infer process, but the
diver is not areliable delineation of its map
unit. It needs to be grouped into one of the
adjacent polygons. The AML examines this
polygon and the adjacent ones to determine the
underlying landform unit that. they belong to.
The dliver is then grouped with the adjacent
polygon that has a similar fandform unit, In
this manner, the AML “intelligently” grouped
8,000 small polygons and dlivers. At the end of
the process, 12,000 polygons remained. An
additional 4,000 polygons, under 10 acres in
size, were grouped by using the Arc
ELIMINATE command. Of the remaining
8,000 polygons, 2,000 were left for manual
editing. About 90 percent of the editing had
been automated. These remaining edit
decisions could not have been automated
without losing accuracy in the final product.

The process of mapping was considered
complete when 1) all areas were mapped to an
appropriate level of quality and detail, 2)
concepts represented by the map units were
logical and fit into the surrounding landscapes,
and 3) map units had adequate background
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documentation.  All map unit boundaries were
verified on the maps using remote sensing
techniques, and a sampling of each map unit
was visited on the ground to verify soil
occurrence and distribution.

Results

The park now has a comprehensive,
ground-truthed soil survey available as a
document approved by the National Resource
Conservation Service (NCRS), and a data layer
in the GIS. The data is organized into map
units that include information on soil types
(classified to the family level), important soil
properties, slopes, landform types, vegetation,
and bedrock and surficia geology. The map
unit descriptions also contain a description of
the variability that exists within the map unit.
Over 83,000 possible combinations of coverage
values were reduced to a set of 79 map units,
each with a description of spatial variability.
Over 1200 sites were sampled in detail. These
sites are geo-referenced and detailed site and
soil information is available for each location.
Over 25,000 initial polygons were reduced to
8,000 with a series of AML's involving
automated sliver and small unit removal, We
are using ARC to produce the 27 final,
camera-ready maps in EPS format, meeting all
federal cartographic standards.

Conclusions

Our experiment in using automated spatial
analysis to replace manual methods resulted in
a product that meets all scientific and agency
standards for soil surveys, but was completed
at about haf the normal cost. The soils theme
is coincident with other layers, giving the
essential “underpinnings’ to the landscape
model to address future management.

* We solved the inherent problems of
coincidence and differing spatial accuracy



between themes by a combination of automated
and manual, but GIS supported, “reality

checks.”

* The data set is partially dependent upon the
source layers; therefore analysis conducted
with the soils layer and one of these source
layers needs to conducted carefully.
Correlations between the soils layer and the
source layer have a potential to be a remnant of
the creation procedure.

* Corrections that had to be made in the
inferred soils usually were not aresult of a
skewed inference rule. It was usually
discovered to be an error in one of the source
layers or a misinterpretation of the source layer
delineation,

* The intelligent automation of small polygon
and dliver removal was very successful. It
greatly decreased the amount of manual editing
hours.

The above analysis and documentation
supports our present conceptualization of the
soils and their distribution in Yellowstone
National Park. We published the maps and
documentation now to provide a benchmark of
soils knowledge as of 1996. Though this
publication ends an era of pedagogic scientific
discovery in Yellowstone Nationa Park, the
process of mapping soils here has just begun.
The electronic nature of the survey provides an
avenue for scientific and orderly updating.
Since the needs of management and science
change, so will this survey of soils. The digital
gpatial maps, physical reference samples, and
accessory data bases from which the maps and
descriptions came are available to provide
historical data in a readily modifiable
environment, thus helping to assure its fullest
use and greatest longevity.

Henry Shovic, PhD, Am Rodman, and Eric
Compas

Yelowstone Center for Resources
Yellowstone Nationa Park

Box 168

Mammoth Hot Springs, WY 82190
307-344-2246

FAX 307-344-221 1

Henry Shovic@nps.gov
Ann_Rodman@nps.gov
Eric_Compas@yell.nps.gov



HYDROTHERMAL SOILS OF
YELLOWSTONE NATIONAL PARK

M.A. Wilson (USDA-NRCS), A.W. Rodman (USDI-NPS),
H.F. Shovic (USDI-NPS), D.P. Thoma (Montana St. Univ.),
and G.N. White (Texas A&M Univ.)

Introduction

Hydrothermally-altered volcanic rocks and secondary mineral deposits from
magmatically-heated groundwater are parent materials for over 20,000 ha of soilsin Y ellowstone
National Park. These hydrothermal soils form a critical component of the fragile thermal
ecosystems of Y ellowstone and support a unique population of plants and other soil biota
(Despain, 1990). Knowledge of properties and genesis of these soils is important to ecologists,
microbiologists, and other scientists who study, utilize, and seek to preserve these areas.

The objectives of this paper are to provide a brief overview of the geology, hydrothermal
chemistry, and properties of soilsin selected acid sulfate and neutral chloride hydrothermal areas.
Research on hydrothermal soilsis part of an ongoing, cooperative project initiated as part of the
Y ellowstone National Park soil survey.

Geology and Hydrothermal Chemistry

Yellowstone National Park is part of the Middle Rocky Mountain Province (Thornberry,
1965). Study sites are located on the Y ellowstone Plateau, a 6500 km' volcanic region which has
been intermittently active for at least 2.2 million years (Christiansen, 1984). The plateau is
composed of glaciated volcanic materials, principally rhyolitic ash-flows (tuft) and viscous lava
flows, deposited during three cycles of caldera-forming eruptions. Principal surficial
stratigraphy in our study area is 630,000 yr old Lava Creek Tuff and numerous, younger
(<165,000 yr old) rhyolite flows.

Tuff is an ash-sized (< 2-mm) pyroclastic deposit, exploded from volcanoes in
combination with heated magmatic gasses. This mixture is not ejected high in the air, but
remains near the ground surface, retaining the heat, undergoing varying degrees of consolidation,
welding (induration), devitrification, and vapor phase mineralization (Ross and Smith, 1960).
The latter two processes result in formation of crystalline minerals, principaly $iO, polymotphs
and feldspars in the Lava Creek Tuff. Relative to this tuffaceous unit, rhyolite flow depositsin
Y ellowstone are less devitrified (composed of a greater amount of volcanic glass), but have a
similar suite of crystalline minerals.

A system of fractures and tectonic faults within and along the caldera perimeter serve as
major conduits for deeply-circulating groundwater. This groundwater is magmatically-heated to
temperatures > 200°C (Foumier, 1989), solubilizing minerals in contacted geologic units
underlying the hydrologic region and absorbing volcanic gases such as H,S.

Cooling of this groundwater as it reaches the surface results in supersaturation with
respect to the solute load. The solute composition, and therefore the elemental composition of
any resulting mineral deposit, depends on the traversed geologic units along fracture zones. For
example, the deposit may be siliceous (e.g., siliceous sinter (geyserite) deposits of Lower and
Midway Geyser Basins) or calcareous (e.g., travertine deposits of the Mammoth Terraces). In
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Y ellowstone National Park, the predominance of rhyalitic stratigraphic units result in a
preponderance of silica-rich deposits.

Groundwater reaching the surface is typically near neutral in pH, a favorable condition
for deposition of Si0, from silica-saturated solutions. These areas are termed neutral chloride, a
coined name based on the pH and the high concentration of Cl-in solution.

Depending on the relative abundance of magmatic H,S in this groundwater, acidification
of certain landscapes may result through the oxidation of this gas to H,80, by Thiobacillus and
other S-oxidizing bacteria in the soil vadose zone above the water table. This resultsin
development of acid sulfate chemistry, precluding the abundant deposition of siliceous sinter
found in neutral chloride areas by inhibiting silica polymerization and through the formation of
slica-sulfate solution complexes (Foumier, 1985).

These two chemistries, acid sulfate and neutral chloride, represent two endpointsin
rhyolitic-based hydrothermal areas of Y ellowstone. Both chemistries represent accumulations of
silica; acid sulfate by the loss of alkali and alkaline earth elements resulting in concentration of
remaining siliceous minerals and residue, and neutral chloride from abundant silica precipitation.
The exact chemistry which controls an area is variable between these chemical endpoints and
may vary over time depending on relative H,S in groundwater and water table levels of an area.

Study Sites

Asapart of the field and laboratory pedon characterization program for the park soil
survey, 10 pedons in four hydrothermal areas were sampled. Sample sites represent acid sulfate
(Norris Annex and Solfatera Plateau), neutral chloride (Nez Perce Creek), and travertine or
CaCO, (Mammoth Terraces) chemistries. Ongoing laboratory investigations are currently
focused on acid sulfate and neutral chloride areas.

The Norris Annex site is located directly east of Norris Geyser Basin (44" 43' 41"N, 110"
41" 49"W). Centered within this site is a small hydrothermal basin. Soils within the basin and
surrounding landscape have developed in glaciated Lava Creek Tuff and have undergone acid
sulfate alteration. Two pedons were sampled. One pedon is located on the basin sideslope at a
location where stunted lodgepole pines (Pinus contorta Dougl. ex. Loud var. Latifolia Engelm.
ex Wats.) (Dom, 1992) and small areas ofjuniper moss (Polytrichum juniperinum Hedw.) are
capable of establishment. At lower elevations within the basin, temperature and chemical
restriction prevent vegetational growth. The second pedon is located on the upland, interfluval
position to the south. Lodgepole pine at this location appears similar in size and density to other
non-hydrothermal rhyolitic areas in the park, though this site has limited development of
understory vegetation. The understory vegetation is estimated at 10-15% coverage and consists
ofjuniper moss and lichen (Cladina nitis (Sanbst.) Hustich).

The Solfatera Plateau site is located 12 km east of the Norris Annex along the Canyon-
Norris Road (44" 42 41"N,110° 33 11"W). Soils in this acid sulfate area have a parent material
composed of the 110,000 yr old Solfatera Plateau Unit, a vitropyritic rhyolite flow. This
hydrothermal areais composed of multiple small basins and three pedons were sampled along a
4 m pit dug perpendicular to the contour of a selected basin. This pit traversed a landscape
boundary represented by a change in soil color and a progressive loss of vegetation downslope.
Vegetation is moss, panicgrass (Panicum acuminatum Sw), hairy golden-aster (Heterotheca
spp.), and other small forbs.

The Nez Perce site is along Nez Perce Creek, located 3 km northeast of the Lower Geyser
Basin (44" 34’ 19"N,110° 48’ 18"W), This neutral chloride alluvia areais composed of soils
forming in siliceous deposits that are either hard, platy materials or soft, dlightly thixotropic
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deposits. Pedons were sampled to characterize soils developed in both materials. Vegetation is
lodgepole pine in moderately well to well drained soils on stream terrace positions, and tufted
hairgrass (Deschampsia cespitosa (L.) Beauv.), akali cordgrass (Spartina gracilis Trin.), slender
wheatgrasss (Elymus trachyeaulus (Link) Gould ex Shinners.), and Halls sedge (Carex
parryanna Dewey var. unica Bailey) on poorly drained soils.

Properties of Hydrothermal Soils
Acid Sulfate Soils

Acid sulfate soils are characterized by an extremely acidic pH, ranging from 5.3to 2.1,
and soil temperatures ranging from ambient to 78°C. Acidification and acid leaching are the
major processes in these soils, removing bases and other plant nutrients, and accelerating rates of
mineral ateration and dissolution relative to non-hydrothermal soils. The most extreme areas of
acidity are principaly aigned with fracture zones, which serve as conduits of water, heat, and
gases. These zones generally coincide with basin floors, areas of principal water movement and
greatest subsidence. Basin floors and sideslopes are characterized by the lack or presence of
sparse, stunted vegetation and accelerated rates of erosion. In higher landscape positions,
weathering occurs from both acidic water held in pores and vapor phase alteration.

Soilsin acid sulfate areas are weakly developed, with most pedogenic activity in the
upper 20-30 cm. Hydrothermally alteration continues below the depth where pedogenic
processes are active. Soils have ochric surface horizons and develop cambic subsurface horizons
on more stable, less acidic upland landscape positions. Pedons at these sites classify as Typic
Troporthents or Dystric Cryochrepts (Soil Survey Staff, 1994), and similar soils in acid sulfate
map units include the great groups of Dystropepts and Cryorthents (Rodman €t ., in press).
Soils are bleached white from loss of Fe oxide coatings on mineral grains, though surface
horizons are generally darkened by organic matter. Horizon textures are sandy Ioams and loamy
sands and soils have low water holding capacity. Organic matter is the major source of cation
exchange capacity and extractable bases, and greatly increases water retention..

Soils forming from tuff and volcanic flow parent materials have similar suites of minerals
in both the sand and clay fractions. The sand fraction is generally composed of quartz,
cristobalite, tridymite, volcanic glass, and feldspar. Devitrification occurred to a greater extent in
tuff deposits relative to volcanic flow materials at the Solfatera site. This has resulted in lower
amounts of glass in hydrotherma soils from tuft.

Feldspars and volcanic glass are most susceptible to hydrothermal alteration in these
soils. Other minerals, such as pyroxenes, biotite, or hornblende, ifpresent, would undergo
alteration or dissolution as well. These latter minerals exist in very low concentrations in these
parent materials and soils.

The clay fraction is composed of cristobalite and kaolinite, with lesser amounts of
goethite and alunite. Cristobdlite is a primary mineral from the origina volcanic deposition.
Kaolinite, alunite, and goethite are secondary minerals which form through alteration of
feldspars. Kaolinite has been identified as both sand-sized pseudomorphs from feldspar and as
yellow to red, oriented, laminar deposits in voids associated with Fe oxides. These two
secondary minerals are present only in horizons with a pH > 3.2, suggesting the relative
instability of these weathering products under hydrothermal alteration at alower pH.

Neutral Chloride Soils
Silica concentrations in groundwater are often similar in both acid sulfate and neutral



chloride areas. While deposition of silicaisminor or absent in acid sulfate soils, the near neutral
pH of neutral chloride areas favors deposition and accumulation of siliceous organic and
inorganic deposits.

Groundwater in neutral chloride areas typically emerges from hot springs. This heated
water may flow from the mouth of the spring in a dispersed, fanlike pattern forming a spring
apron, or channelized in a narrow flow. Silica precipitates from this groundwater as a non-
crystalline mineral, opal-A (Jones and Segnit, 1971). Precipitation initiates on mats of
phototropic bacterium which provide nucleation sites (Schultze-Lam et d., 1995), or by
homogeneous nucleation in solution (Fournier, 1985). This non-crystalline silica forms hard,
platy morphologic forms. These deposits tend to slowly build up aong the opening and sides of
ahot spring. Deposition results in an increasingly small spring opening, eventually forming a
dome and completely encapsulating the spring.

Along stream terraces of Nez Perce Creek, older hot spring deposits are weathering into
shallow, skeletal soils, with channery siliceous rock fragments. These soils classify as Lithic
Cryochrepts. The great group classification of other similar soilsincluded in these map units are
Udorthents and Eutrochrepts (Rodman et al., in press). Textures in the sampled pedon are loamy
sands and sand loams, and the soil pH ranges from 5.0 at the surface and increases to 6.9 in the
Cr horizon at 19 cm. Mineralogy and micromorphology of these soils suggest that alluvial or
colluvial deposits from non-hydrothermal rhyalitic soils are mixed with the original parent
material in the fine earth fraction.

Behind and on the sides of existing hot springs, and overlying former hot spring deposits,
are hydric soils saturated with groundwater at ambient temperature. Scanning electron
microscope observations suggest that both inorganic and biogenic silica deposits accumul ate,
combining to form soft, low density aggregates of diatoms, plant opal, and inorganic flakes of
opal-A. The matrix of this soil iswhite, with upper horizons darkened by organic matter
accumulation. The sampled pedon has a solum depth of 36 cm, contacting an R horizon at 51
cm. This R horizon is awhite, platy siliceous material suggesting this present soil overlies a
former hot spring deposit.

This pedon classifies as a Typic Cryaguept, and other similar soils in the map unit are
Tropaquepts (Rodman et d., in press). The texture of upper horizons is silty clay loam or silty
clay. The pH ranges from 6.6 to 6.8 and the NH,OAc-base saturation is at or near 100% for all
horizons. The mineralogy is predominantly opal-A in the clay and sand fractions, though small
amounts of quartz and feldspar are found in the sand fraction, likely aluvia deposition from
non-hydrothermal soils.

Conclusions

Hydrothermal soilsin Yellowstone National Park are complex entities with diverse
origins and properties. Thisdiversity of propertiesis principally related to the surficial
stratigraphy, the geologic strata through which the magmatically-heated groundwater travels, the
inclusion and subsequent oxidation of H,S, and the differences in landscape position within a
particular area.

Examples of this diversity is clearly exhibited in comparing acid sulfate and neutral
chloride soils. Both groups of soils represent silicification, but by different processes. Acid
sulfate soils developed in existing geologic deposits undergoing acid degradation with little to no
secondary mineral deposition, while neutral chloride soils form in silica minerals deposited from
groundwater.
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SOIL QUALITY AND HEALTH-SOME APPLICATIONS TO FOREST ECOSY STEMS

Robert T. Meurisse’

INTRODUCTION

Concerns about sustaining the productivity and health of forest ecosystems have been the
subject of much research, debate, and federal actions (Perry, et. al. 1989; Gessd, et. al.
1990; Everett, et. a. 1994.) Forest management practices and their impacts on the
environment are scrutinized daily by the media. The National Forests are managed under
principles of multiple use and sustained yield “without impairment of the productivity of
the land.” Soil health and quality are embedded in statute for the National Forests of the
United States. Restoration of stressed sites, and processes is an integral component of
sustaining forest ecosystem health (Everett, 1994.) Understanding the role of soilsis
crucia to understanding stress processes within ecosystems and establishment of
measurable soil quality standards is a means of expressing desired soil conditions
(Meurisse and Geist, 1994.) It is national Forest Service policy to have soil quality
standards to ensure sustainability and long-term productivity of forest ecosystems. The
severa Regions have developed and implemented standards, or measures, of soil quality
since the1970’s.

Definitions: The terms, soil quality and soil health, often are used interchangeably.
However, there are some subtle differences between them. Soil quality can be defined as.
“the capacity of a specific soil to function, within natural or altered land use boundaries,
to sustain or improve plant and animal productivity, water, air quality, and human health
and habitation.” (NCSS SQ Committee, 1995) Health is defined as “freedom from
disease or ailment; the genera condition of the body or mind with refemce to soundness
or vigor (Am. College dictionary). So, | define soil health as “the ¢ondition of the soil

with reference to its inherent quality and ability to perform vital ecosystem functions.”

The subtlety isin the capacity to function versus the condition of the soil relative to its
inherent  qudlities.

Vital Sail Functions: Vital soil functions are to: (1) Sustain biological activity, diversity,
and productivity; (2) partition water, energy and solute flow; (3) filter, buffer,
immobilize, and detoxify organic and inorganic materials; (4)store and cycle nutrients
and other materials; and (5)support structures and protect archeological treasures.
Therefore, we can say a soil is unhealthy if the soil quality standards are exceeded so that
the ability to perform the vital functionsisimpaired.

WHY ARE WE CONCERNED ABOUT SOIL QUALITY OR SOIL HEALTH?

Soil and CiMlizationsSeveral recent symposia and publications have focused on issues
pertinent to soil quality and health. “For humankind, soil is the essence of life and

! Paper presented at West Regional NCSS Conference, Bozeman, MT, June, 1996
‘Regional Soil Scientist, USDA Forest Service, Pacific Northwest Region, P.O. Box 3623,
Portland, OR 97208-3623
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health.” This opening sentence of the Preface to the SSSA Publication, Defining Soil
Quality for a Sustainable Environment, captures the significance of the soil resource for
sustainability of human life and economic well beina (Doran, €. al.1994). In the Forward
to this same publication, President Darrell Nelson states that for soil quality to become
part of the mainstream of soil or environmental science programs, “there must be
acceptance of the definition of the term and quantitative indicators must be developed.” 1
concur. Definition is important for communication and establishment of quantitative
measures is critical for monitoring conditions. The importance of sound soil and water
management in the development and advancement of civilization is further explored in
SSSA Publication 41, titled * Soil and Water Science: Key to Understanding our Global
Environment.” In particular, Hillel (1994), describes the historic relationship between
soil, water and civilization. The protection of soil quality through the wise use of soil
resources is critical to the sustainability of civilization.

Soil Degradation: Sustainable land use and resilience was the subject of a symposium in
Budapest (Greenland and Szabolcs, 1994). Figure 1 illustrates the extent of soil
degradation from erosion, and physical and chemical causes from major regions of the
world (Szabolcs, 1994). Nearly two billion ha. is degraded worldwide. Most is from
erosion. South America, Africa, and Asia have several hundreds of millions of hectaresin
degraded condition. Most is from water and wind erosion. Although Mexico and Central
America and North America are among the least of all Regions, many millions of ha are
degraded. In North America, there is no measurable amount shown for physical and
chemical degradation. Y et, studies have shown that many areas have reduced
productivity and quality largely because of erosion and physical degradation from soil
compaction (O’Laughlin and Pearce, 1984; Froehlich and McNabb, 1984; Follett and
Stewart, 1985; Sullivan, 1987; Berg, 1988; Geist, et. a. 1991). So, these may be
underestimates. Most of the degradation in forest systems is due to physical degradation,
namely soil compaction (Sullivan, 1987; Froehlich and McNabb, 1984) and erosion
(Megahan, 1981; O’Laughlin and Pearce, 1984; Berg, 1988).

Forest health and productivity: Forest health and ecosystem health have emerged as major
concerns in the United States. Usually, the forest health discussion has focused on

insects and diseases that have increased mortality in the western and southern parts of the
country. These often are only symptoms to more underlying stresses regulated by
soil/climate systems. Concerns have been raised about the long-term productivity and
sustainability of forest ecosystems. Several symposia and conferences have focused on
the multiple facets of thisissue (Perry, Meurisse, et. al. 1987; Gasboro and Slaughter,
1987; Gessdl, Lacate, Weetman and Powers, 1990; Harvey and Neunschwander, 1991;
McFee and Kelly, 1995). Soail quality, health of forest ecosystems, and sustaiability of
ecosystem processes, including standards, monitoring methods and management practices
have been central to these discussions.

Special Concerns for Mountain Ecosystems; Conserving mountain ecosystems and

cultures demands special attention (Denniston, 1995). Mountains span one fifth of the
landscape and are home to one tenth of humanity. Mountain cultures and ecosystems
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face three primary threats from the expanding world economy: land scarcity fueled by
inequitable ownership patterns and control of public resources, intensive resource
extraction, and mass tourism and recreation. Denniston characterizes mountains as
“vertical islands of cultural and biological diversity surrounded by seas of biological
impoverishment and cultural homogeneity.” Mountain ecosystems are of particular
concern because the soils there often are less well developed than on more gentle slopes
and are subject to intense storms that can accelerate erosion. Mountain soils also may be
less resilient than deeper, better developed soils on lands of low relief and lowlands with
older geomorphic surfaces. Mountain ecosystems usualy are managed for forestry,
range, watershed and recreation activities. More than half of humanity receives its water
supply from mountain watersheds. Thus, mantenance of soil quality is particularly
important in mountain ecosystems.

Development of quantitative soil quality measures, assessment of soil health conditions
and application of sound management practicesis essential for sustainable devel opment
and surviva of civilizations. Mountainous forest and rangeland ecosystems play unique
and important roles in the sustainability of civilizations. Soil health is crucial for
achieving ecosystem sustainability and soil quality standards must be appropriate for
these conditions.

SOIL QUALITY-FOREST HEALTH-ECOSYSTEM HEALTH-WATERSHED
HEALTH CONNECTIONS

There is aclose relationship between soil quality and health and the quality and health of
forests, watersheds and ecosystems (Figure 2). There is much discussion, debate and
disagreement about forest and ecosystem health and watershed health. Forest health
usually is considered in terms of insects and diseases and their effects on tree mortality.
Thisis particularly a concern in much of the mountain west and in parts of the south.
Recent infestations of spruce budworrn, mountain beetle, southern pine beetle, and other
insects have caused much mortality. Some root diseases are also a major concern. There
isincreasing evidence that some of this mortality is accelerated by other stresses on the
system (Mika, et. al.1992). The stresses may be due to drought and nutrients, but
detrimental soil conditions from management activities often are major contributors to the
stresses (Everett, et. a,. 1994). For example, soil compaction, displacement and severe
bums, result in conditions that reduce available moisture and nutrients for sustained plant
growth.

Soil microorganisms play a critical role in the functions of ecosystems. They are
particularly important for nutrient cycling, carbon mineralization and energy flow,
nitrogen fixation, and nutrient and moisture supply through mychorrizal symbiosis
(Richards, 1987; Amaranthus, et. al. 1990; Allen, 1991). Habitat provided by variable soil
conditions influences the species and populations of soil biota. Significant changes in the
habitat from management practices can greatly alter the species and their abundance.
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There is an evolving body of literature defining ecological linkages between soil
processes, plant growth, and community dynamics in the rhizosphere (Molina and
Amaranthus, 1991). Mychorrizae affect soil structure by producing humic compounds.
Interrupting flow of organic materials to mychorrizae can cause a deteriortion in soil
structure and aggregate stability, and reduce forest regeneration and root growth
(Amaranthus, et. a., 1990). Healthy populations of mychorrizal fungi and other soil
microbes are essential for the growth and survival of tree seedlings, particularly on
droughty and nutrient-poor sites.

Similarly, watershed health has a direct linkage with soil health. When soil compaction
exceeds about 12 percent of awatershed, significant changes in peak flows have been
reported in Western Oregon (Harr, 1976). Accelerated erosion from poorly designed or
improperly applied practices decreases water quality and productivity (Megahan, 1981;
O’Laughlin and pearce, 1984; Berg, 1988). Properly functioning watersheds are
dependent on properly functioning, healthy soil systems.

The connections between forests, ecosystems and watersheds are dynamic and complex.
They are highly variable in their qualities and in their conditions or health.

Fudamentally, all are underlain and regulated largely by the quality and health of the soil
ecosystem and its complex, dynamic web of properties, processes and functions. These
connections are illustrated by the irregular lines and shapesin Figure 2.

SOIL QUALITY STANDARDS ON NATIONAL FORESTS

Soil quality standards have been established by the Forest Service for the National
Forests since the late 1970’s. The genera concepts and standards are described by
(Griffith, Goudey and Poff, 1990). Specific standards vary by region. The Pacific
Northwest Region developed the first comprehensive set of quantitative soil quality
standards and a procedure for measuring soil physical conditions. These are described by
Meurisse (1987) and Geist et. al. (1991). Sullivan (1987) presented some of the most
complete data that illustrates the use of the sampling methods and the effects of some
management practices on soil conditions.

The most common measures of soil quatity used on the National Forests are various
physical properties. There are others such as erosion, organic matter, and degree of
burning. A general description of the common measures follows.
Physical measures: bulk density, porosity, soil displacement, infiltration, rutting
and puddling.
Erosion measures: These are more indirect and include soil loss tolerance, some
specified percentage of topsoil loss, effective soil cover, and some percent of
forest floor removal.
Organic matter measures: X percent loss in surface layers, amount of organic
matter less than some specified quantity, amount of large woody debris, and large
woody debris sufficiency.
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Detrimental burping is a measure of loss of 0 horizons and signs of oxidation,
change in soil color at the surface together with the next cm depth blackened.

Specific quantitative standards, or thresholds, determine detrimental conditions. The
detrimental conditions are presumed to be “unhealthy” soil conditions because they are
impaired in their ability to perform one or more of the vital functions. In most cases,
functions of concern are productivity and diversity, water quality and changes in water
and energy flows, and effects on nutrient and carbon cycles.

SOME EXAMPLES OF SOIL QUALITY AND HEALTH ISSUES IN FOREST
ECOSYSTEMS

A few brief examples of specific relationships between soil quality and productivity,
biologica diversity, water quality, hydrologic function, and soil borne diseases are
described. Also, the concept of soil resiliency and its application to soil health evaluation
IS discussed.

Productivity and forest health- The effects of soil compaction and related loss of

soil structure on tree establishment and growth iswell documented (Froehlich and
MeNabb 1984). The direct effects of displacement and erosion, also are evident, The
relationship between nutrient depletion and availability is becoming clearer for many tree
species (Weetman, et. al., 1992; Mika, et. a. 1992). There appear to be some direct links
between potassium availability and tree mortality from insects and diseases, The ratio of
nitrogen to potassium may be significant. Soil organisms are increasingly the subject of
study for their effects on forest soils and forest health. Preliminary results from sampling
soil arthropods and other mesofaunain compacted soils, reveal some changes in numbers
of some species (K. Bennett, personal communication). The significance for tree growth
or diseasesis not known.

Soils have a high degree of biological diversity (Richards 1987; Allen 1991; Molina and
Amaranthus, 1991). A high percentage of al organisms make their home in the soil.
Some estimate thst as much as 90 percent of al organims are below ground. Recent
studies found 200 mychorrizal types on one study site in southwestern Oregon (M.
Amaranthus, personal communication). About 50 truffel species were found at the site.
Other studies suggest that sporocarp (mushroom) production may be reduced in
compacted soils. Ectomychorrizal fungal types and numbers may be affected by soil
compaction and organic matter removal (M. Amaranthus, personal communication).

Hydrologic Function-Hydrologic function and water quality are impaired when
soils are compacted and eroded. The literature is replete with studies that document
effects from silivicultural practices, land use and fire on soil and water resources
(Megahan, 1981; O’Loughlin and Pearce, 1984; Berg, 1988 ).

Soif Borne Diseases-Soil borne diseases may be increased when soil health is
impaired by compaction and changes in soil nutrient supply. Surveys and personal
observations have revealed black stain in Douglas-fir and in ponderosa pine in compacted
soils. Black stain reduces the quality and comercial value of wood products.
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Soil Resilienge-The concept of resilience is fundamental to assessing soil quality
or soil health. Resilience is defined varioudly as the ability to rebound or recover from
some condition or stress. Szaboles (1994) defines resilience as follows:

SR=BC,;, + BC,, + BC, +/ ,* dPSF/dt + [,2dAF/dt

Where: SR =8oil resilience
BC,, =Physical buffering
BC,, =Chemical buffering
Bc, =Biological buffering
PSF =Pedological soil fluxes
AF  =Anthropological soil fluxes

Such an approach to resilience can contribute not only to its interpretation, but to its
modelling and estimation through further studies. The concept of resilience is crucial to
characterization of soil health. Thus, interpretations of soil resilience need to be made.
Some of the important dynamic factors that contribute to resilience are organic carbon,
soil structure, soil organisms and soil nutrients. Other intrinsic properties include
moisture and temperature regimes, depth, partcle size distribution and permeability.

SOME PRESCRIPTIONS FOR SUSTAINING AND IMPROVING SOIL HEALTH
DURING FOREST MANAGEMENT OPERATIONS

The discussion about soil health isincomplete in the absence of prescriptions to conserve
soil resources while managing forests for a variety purposes. A key to managing the soil
resources to sustain their health, isto have knowledge of the soils and their behavior in
response to management practices. Clearly defined, quantitative soil quality standards
are essential. Then, design practices to meet the standards and implement a sound
monitoring program that includes management feedback.

Prevention of damage should be a primary consideration. For harvest and site preparation,
the goal is to reduce the amount of areaimpacted. This can be done by operating when
soils are in a favorable moisture state, or when frozen or covered with snow. Use logging
methods that minimize ground impacts and minimize the number of entries. Designate
skid trails and re-use them in future entries.

Some practices that minimize adverse effects from fire include doing broadcast burning
within prescription, selective use of underbuming within prescription to reduce fuel

loads, crushing residuesin lieu of burning, and selectively piling for burning.
Improvement of soil conditions where soils have been degraded or where inherent
qualitites are low can be accomplished with management practices. Subsoiling is a
common practice to restore compacted soils. Winged susbsoilets can be effective. Forest
fertilization can be an important practice where response information and soil deficiencies
are known. A variety of nitrogen-fixing species are known and can be managed so that
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soil quality isimproved where nitrogen is deficient. Appropriate application of these
practices, and others, is fundamental to achieve soil and ecosystem health.

FOREST SOIL AND ECOSY STEM PROCESSES RESEARCH

There are severa significant research projects actively investigating various aspects of
soil quality in relation to tree nutrition, productivity and forest ecosystem health. One of
the longer running studiesis the Stand Management Cooperative and the portion that
formerly was the Regional Forest Nutrition Research Project at the University of
Washington. It is a cooperative effort with several industry organizations and U.S. Forest
Service and Bureau of Land Management. This project has investigated the relationship
between soil fertility, tree nutrition and tree growth. Nitrogen is a limiting nutrient in
many soils of the Pacific Northwest and significant response to fertilizer additionsis
experienced (Chappell, et. al. 1992). The Intermountain Forest Tree Nutrition
Cooperdtive, at the University of 1daho, also has studied response of interior speciesto
nitrogen. More recently, the investigations have included the broader aspects of forest
health. Results suggest a relationship between soil nitrogen and potassium and tree
mortality (Mika, et. al. 1992). Management practices that diminish nutrient supplies from
severe bums or from soil displacement, can impact tree growth and mortality from insects
and diseases because of increased dress.

The USDA Forest Serviceis conducting a National Long-term soil productivity study of
soil compaction and organic matter removals at three levels each (Powers, Alban, €t. al.
1990). Preliminary results seem to confirm previous studies that decreased soil quality
from compaction and loss of organic matter impair tree growth.

The Pacific Northwest Research Station and Region are conducting an integrated, long-
term ecosystem productivity study. A series of integrated research sites is established in
Western Oregon and Washington. This study has some unique and innovative
characteristics. This large scale study, of 15 ha. treatments, integrates physical, biological
and social sciences. It is designed to provide managers, scientists and the public with a
comprehensive and integrated understanding of the ability to manage forests for sustained
ecological, socia and economic values and is planned to continue for 200 years. The
study includes effects of early, mid and late successional stages on productivity and soil
processes and properties. It also has three levels of organic matter for each successional
treatment. This study will examine fundamental soil and ecosystem processes including
carbon sequestration and cycling, soil organisms and net primary productivity.

RESEARCH, DEVELOPMENT AND APPLICATION NEEDS

In order to have a broader understanding of the extent of soil degradation and causes of it,
an assessment of soil conditions is needed. While there are individual studies,
monitoring projects, and observations, there is not a comprehensive assessment of soil
conditions. Thisis especialy true of forest ecosystems.



Measures of soil quality need to be developed and tested for three distinct groups. Land
owners and managers need to have general, qualitative and quantitative measures that are
easily observed or measured. Technical advisors require somewhat more inclusive,
quantitative, measurable standards for monitoring soil conditions. Research scientists
need to consider a variety of quantitative measures including physical, chemical and
biological properties and processes. Soil organisms, microbila biomass, enzyme studies
and other biological measures should be tested to determine effects of management
practices on population distributions, numbers, and processes. Much of the research to
date has been fragmented and lacks a comprehensive knowledge base for setting policy
about soil quality or soil health issues. An integrated and coordinated research,
development, monitoring and applications effort is needed to maximize effectiveness of
scarce resources. The NRCS soil Quality Institute is a beginning for this approach.

Sustainable healthy forest ecosystems and watersheds are intricately linked with healthy
soil conditions. An understanding of the basic soil ecosystem properties and processes is
essential to sustaining soil quality and soil health. Life and civilization depends upon
sustaining the quality of soils and their ability to perform their vital functions.
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Soil Quality
& NRI Pilot Project

Presented by
Cathy A. Seybold
Soil Qudlity Ingtitute, NRCS

Sail qudlity is not a new, it has been around for some time. The term “soil qudlity” is
usualy used by the scientific community, whereas “soil hedth” is preferred by the farmer or land
manager (Karlen et al., 1995). In the soil qudlity/soil hedth literature, the terms are generaly
used synonymoudy, and aso will be for the purpose of this presentation. Higtoricaly, soil quality
meant suitability of a soil for a specific use (Warkentin, 1977). Today, the meaning of soil quaity
has been adapted for current needs and new knowledge gained of soils.

A generdly accepted definition of soil quaity is one that was developed by an ad hoc
committee of the Soil Science Society of America (Karlen et a., 1995): “The capacity of a
specific kind of soil to function, within natural or managed ecosystem boundaries, to sustain plant
and anima productivity, maintain or enhance water and air quality, and support human hedth and
habitation.” The phrase “specific kind of soil” recognizes that soils are diverse and defined by the
soil forming factors and processes. The “capacity of a soil to function™ is referring to what the
soil does. Soils perform many functions within a soil ecosystem. Three magjor soil functions or
gods that define soil quaity are to sustain plant and anima productivity, maintain or enhance
water and air quality, and support human health and habitation. From these three function or
gods, five specific or vitd functions are defined, they are: (1) sustaining biologica activity,
diversity, and productivity; (2) regulating and partitioning water and solute flow; (3) filtering,
buffering, degrading, immohbilizing, and detoxifying organic and inorganic materids, including
industrial and municipa by-products and atmospheric depostions; (4) storing and cycling
nutrients and other elements within the earth’ s biosphere; and (5) providing support for
socioecomic structures and protection for archeological treasures associated with human
habitation (Karlen et al., 1995). The capacity of a soil to perform these functions will very with
soil type, kind of land (e.g., rangeland, agriculturd land, wetland) and land use.

The capacity to function (soil quality) can be viewed with respect to soil in two ways: (1)
as it relates to a soils inherent or naturd capacity to fimction (inherent soil quaity); this is defined
by the soil forming factors and processes that developed the soil. Therefore, different soils will
have different capacities to function, and thus, different qualities. Soils are compared against each
other for their capacity to fimction under a specific use.

The second view relates to the changing or dynamic capacity of a soil to function as
influenced by land management and use. Thisrelatesto soil quality changes over time as a result
of human influences and land management. Under thisview, quality is compared to a standard
state or reference condition. This reference condition could be its naturd State, or some basdline
condition; the key is that a reference condition is established. Quaity can be monitored in
comparison to this reference condition (on the same soil) over time to determine if the soil is
being sustained, aggraded or degraded. Then corrective action can be taken to reverse a declining
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gtuation. Another way for assessng soil quality is to establish standard values for the reference
soil condition, and then measured vaues are compared to the standard values.

To evduate soil quality, certain concepts need to be kept in mind. The firg, is that soil
quality goas need to be edtablished; these are generdly to maintain plant productivity,
environmental quality, and human and anima hedlth. Second, based on the gods, specific ail
functions should be defined that evaluate these goals. Third, appropriate indicators are then
established that ““point to” or indicate if the soil is functioning effectively, of course, within the
limits of its inherent capacity. To evauate soil quaity from a set of indicators, an index is usudly
developed and used.

Soil quality indicators should encompass the hiologica, chemicd, and physica attributes
of the soil. Other indicators besides soil attributes are aspects of the crop, such as yield, plant
vigor, root development, etc; or offsite impacts such as ground water quality or surface water
quality (Acton and Gregorich, 1995). Remember environmental quality isalso agoa of soil
quality. Indicators of soil quality should aso be sensitive, easily measured, reliable, and
reproducible (Doug L. Karlen, personal communication).

It would not be economical or feasible to measure dl soil atributes to assess its quality, so
acore set of attributes called a minimum data set (MDS) are selected, that collectively indicate
the quality or effective functioning of the soil (Larson and Pierce, 1991). Severa minimum data
sets have been proposed (Larson and Pierce, 1991; Arshad and Coen, 1992; Doran and Parkin,
1994). The most recent MDS proposed is that described in table 1.

A soil quality index can be used to assess the quaity of a soil. Severd methods for
computing a soil quality index have been proposed (Pierce and Larson, 1993; Smith et a., 1993;
Doran and Parkin, 1994; Karlen et al., 1994a). The soil condition index of NRCS is currently
being resurrected and updated as a useful tool to evaluate soil quality or condition. Another
index that shows promise is the soil tilth index, which was developed by the Soil Tilth Laboratory
in Ames, IA (Singh et a., 1992). A systems engineering approach was used to develop a ol
quality index from a MDS (Karlen et al., 1994a, 1994b). This approach will be used in the
Natural Resources Inventory (NRI) pilot study to assess the quality of the soils.

NRI Pilot Proiect S

A pilot study of the NRI wasiinitiated in 1996 to (1) determine the feasibility of using the
NRI sampling frame to assess soil quality, (2) test indicators of soil qudity, (3) assess the
tempora and spatia variability of indicators, (4) assess soil quality on an MLRA and soil series
bases, and (5) develop ablueprint for future NRI assessment of soil quality. Cooperators in the
project include the National Soil Survey Center, National Soil Tilth Laboratory, Oregon State
University, Soil Quality Institute, NRI & Analysis Institute, NRI Division of NRCS, and severa
Agriculture Research Service Laboratories.

The pilot study will be conducted in four and possible five Mgor Land Resource Aress
(MLRA) of the United States; these are (1) MLRA 9, Palouse and Nez Perce Prairies (2) MLRA
67, Central High Plains (3) MLRA 77, Southern High Plains, (4) MLRA 105, Northern
Mississippi Valey Loess Hills, and (5) MLRA 136, Southern Piedmont. In MLRAs 67, 77, and
136, soil quality will be assessed on a soil series bases, while in MLRAs 9 and 105, it will be



assessed on an MLRA basis without regard to soil type.

Within each MLRA of the pilot study, the god will be to sample 100 Primary Sampling
Units (PSU). Within each PSU, two out of the three PSU points will be sampled. At each PSU
point, soilswill be sampled at two depth; 0to 1and 1to 4 inch depths. If there is a mixed plow
layer, than just one depth, from 0 to 4 inches, will be sampled. The maximum total number of
samples will be 400 from each study area or MLRA.

M easurements taken at each point will include (1) site characteristics (Table2), (2) Bob
Grossman's ‘ Near Surface Point Soil Quality” evaluation (Table3), and (3) soil quality indicators
fromaMDS (Table 4). In addition to the above, in MLRA 9 only, addition biological properties
will be measured; these are total active bacteria and fungi, VAM root colonization, nematodes,
protozoa, and soil enzyme anadyses (betarglucosidase and arylsulfatase).

A reference condition for most of the soil quaity indicators measured will be established
for soils that function smilarly or are geneticdly smilar. From these reference vaues scoring
functions and an overdl index will be developed to evauate the quality of the soils in the study
areas.

Table 1. Minimum Data Set (MDS) of soil attributes to
assess soil quality (after Doran and Parkin, 1994).

Physical

Texture

Depth of soil, topsail, & rooting
Infiltration & bulk densty
Waterholding capacity

Chemical

Sail organic matter
pH

Electrical  Conductivity
Extractable N, P, & K

Biological

Microbid biomass C & N
Potentidly minerdizable N
Soil respiration (water content & temperature)
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Table 2. Site characteristics recorded for
the 1996 NRI pilot project.

|dentify soil type - auger hole
Landscape position - surface config.
Surface relief - tillage

Visua erosion features

Rock fragments - surface cover %
Land use/crop history

Soil rooting barriers

[rrigation

Table 3. Near surface point soil quality
evaluation (Bob Grossman, NCSS).

Pedon description to 30 cm depth
horizon, depth, % clay & sand,
water state, most consistence,
structure (shape, grade, size),
and macropores

Measure crust expression

Measure bulk density
zone of maximum density

Table 4. Soil quality indicators measured in NRI 1996

pilot nroiect.

Organic C Aggregate stability
Organic C & N Potentidly mineraizable N
CEC Particul ate organic matter
Ext. Al & bases Microbid biomass

pH Basd respiration

EC& SAR Herbicide residue

Texture PAH
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Precision Agriculture, Remote Sensing, NASA’s Mission to Planet Earth, the Internet,
Public Access Resour ce Centers and the Soil Survey

G. A. Nielsen, Dept. of Plant, Soil and Environmental Sciences
Montana State University
Bozeman. Montana 59717

NCSS Western Regional Conference, June 1996, Bozeman, Montana

ABSTRACT

Precision agriculture and site-specific crop management are part of a conversion to agriculture practices in which
fertilizers, herbicides and other treatments are applied precisely where and when they are needed according to soil
conditions. Global positioning system receivers allow accurate navigation of field implements and creation of crop yield
maps. Digitized aerial photographs and remote sensing products from space can help producers explain the wide range
of yields shown on maps. These products enhance soil survey information as a basis for digitized field management
maps. Previous public and commercial sources of remote sensing products for agriculture did not provide services that
generated a sustained demand by crop producers, ofien because relevant data were not processed quickly enough to
aftect important decisions. Public Access Resource Centers (PARCs) could provide soils data, weather information and
anearly uninterrupted electronic flow of remote sensing data from NASA’s Mission to Planet Earth MODIS and other
sensors that could monitor crop conditions for producers and their advisors. This early warning/opportunity system
would provide a low cost way Lo discover unexpected conditions that merit examination on the ground — Spectral
reflectance values could indicate an opportunity to improve crop quality, for example, by increasing protein content
through supplementa appiication of nitrogen fertilizer. High-spatial resolution digital aerial photographs or data from
new commercial satellite companies would supplement soils information as the basis for applying the nitrogen site-
specifically. These detailed (I to 4 m resolution) data are too expensive to acquire often and must helimed so aslo
represent difterences in water supply characteristics and crop yield potentials. The importance of soil surveys, remote
sensing products, and agronomic research will not he fully realized until they are merged to provide the knowledge,
predictions, and the specific prescriptions that crop producers need to contro] operations and improve Site specific
outcomes

Fig | was developed from discussions with G.Uehara and others during a “brain storming session at the NCSS
conferencein Bozeman, June,1996. The figure illustrates the importance of merging agronomic research with resource
inventory 10 obtain the knowledge, predictions and prescriptions that producers need 1" control operations and benefit
from site-specific management,
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Evaluating Management Impacts on Long-Term Soil Productivity:
A Research and National Forest Systems Cooperative Study

Debbie Page-Dumroese, Soil Scientist
Intermountain Research Station, Moscow, ID

Abstract

limber harvesting and mechanical site preparation can reduce site sustainability if they
excessively disturb or compact the mineral soil or remove the surface organic matter.
Volcanic ash-influenced soils with low undisturbed bulk densities and rock content are
particularly susceptible. This paper outlines the Forest Service’s National Long-Term
Soil Productivity Study and gives local results from northern Idaho.

Background

Sustaining the wood-growing capacity of commercial forests is a fundamental goal of
forest management in North America. Rotations are shortening, residue use is’
increasing, and site preparation is intensifying in many regions. Removing more
organic matter increases the loss of nutrients and organic materials important to soil
resiliency and microbial activity. More mobile machinery is used each year in
harvesting and site preparation, thereby increasing the risk of soil compaction. Do such
practices threaten the long-term productivity of the land? Scientific evidence, though
rare and fragmented, suggests this may be so. Thus, sustained, long-term productivity
of forest land is emerging as a legal and scientific issue. As the world’s largest forest
management and forest research agency, the US Forest Service has lead
responsibility for tackling this issue.

Regulations

The Multiple Use-Sustained Yield Act of 1960 binds the Forest Service to achieve and
maintain outputs of various renewable resources in perpetuity without permanent
impairment of the productivity of the land. Section 6 of the National Forest
Management Act of 1976 (NFMA) charges the Secretary of Agriculture with ensuring
research and continuous monitoring of each management system to safeguard the
land’s productivity.

Justification
Our ability to maintain the soils productive capacity faces increasing public challenge
through Forest Land Management Plan (FLMP) and timber sale comments and

appeals. Results from this cooperative study will provide creditable responses to these
challenges, and will address related research needs identified in FLMP's across the
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nation. Initially, existing soil quality monitoring standards will be compared with interim
findings and can be adjusted to reflect the most recent research results. The fact that
the Forest Service is aggressively addressing the problem shows “good faith”
intentions, and should further alleviate challenges concerning soil productivity. More
substantive information will be available to deal with the next round of planning.

Joint effort

Our technological ability to disturb soil is advancing much faster than our assessment of
its impact on fundamental resources. The oldest designed experiments in the U.S.
rarely included the degree of soil disturbance possible with today’s equipment. While
case studies show that the productive potential of a site can be degraded by losses of
organic matter and total soil porosity, the most definitive work has been done outside
the U.S., and has centered on sandy soils and mesic to xeric moisture regimes. Work
on finer-textured soils and in cooler and moister climates tends to be short-term, limited
in scope, retrospective, and often confounded. Because of this, results from existing
research can not always be extended broadly to tackle the questions facing National
Forest Systems.

A new approach, which crosses traditional lines of study, is needed to understand how
management practices affect soil processes and potential productivity across a broad
spectrum of sites. This cooperative study alters site organic matter and total soil
porosity over a range of intensities encompassing those possible under management.
This creates a network of comparable experiments producing nil to severe soil
disturbance and physiological stress in vegetation over a broad range of sites and
climates. Establishing and monitoring this network directly addresses the needs of
National Forest Systems, and creates a research opportunity of unusual scope and
significance. The work fosters close cooperation between Research and National
Forest Systems, and opens the door for important collaboration with university
researchers (for more information about study design see Powers and others 1980).

Long-Term Soil Productivity Study in ldaho

The Intermountain West has extensive areas of forested land on volcanic ash soils
(Geist and others 19889). These areas are highly productive, but prone to compaction
because they have a low volume weight (weight-to-volume ratio) and relatively few
coarse fragments in the soil profile (Geist and Cochran 1881). Their undisturbed bulk
density is about 0.70 g/cm®, porosity 77 percent, coarse fragments 20 percent, and
available water 25 percent (see Geist and Cochran 1991).

Once these sites have been disturbed through timber harvesting activities and site
preparation, porosity (Dickerson 1976; Moehring and Rawls 1970) and hydraulic
conductivity (Gent and others 1984) declines. Relatively little information exists,
however, relating the quantity of residual organic matter and the intensity of site
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preparation to compaction levels in the soil profile before and after harvesting.

Site Description

This study was conducted on a bench adjoining the Priest River at the Priest River
Experimental Forest, Priest River, ID. The study area receives about 83.8 cm of
precipitation annually, with a mean annual temperature of 6.6 °C. The habitat type is
classified as Tsuga heterophyila/Clintonia uniflora (Cooper and others 1991). The soil
has a silt loam surface layer 28 to 38 cm think, derived from Mount Mazama volcanic
ash. The subsoils is 50 to 75 cm thick. Itis a silty clay loam derived from glacial
lacustrine sediments. These are underlain at depths of 60 to 100 cm by gravelly to very
gravelly sands and sandy loams deposited by alluvial processes. The soil is a medial,
frigid Ochreptic Fragixeralf (Mission series). Before harvest, the site consisted of a well-
stocked stand of abou* 30-year-old western white pine (Pinus monticola Dougl. ex D.
Don), western hemlock (Tsuga heterophylla (Raf.] Sarg.), Douglas-fir (Pseudotsuga
menziesii var. glauca [Beissn.] Franco), and western larch (Larix occidentalis Nutt.). In
the past, the site was part of the Priest River Arboretum.

This site was divided into nine 0.8-ha plots surrounded by a 200-m buffer. Trees were
directionally felled and skidded along a central skid trail or from the plot boundaries to
prevent compaction during harvesting. The treatments followed a three-by-three
factorial design as follows:

COMPACTION LEVEL ORGANIC MATTER LEVEL

no compaction (C,) Bole only removal (OM,)
no compaction (C,) Bole and crown removal (OM,)
no compaction (C,) Bole, crown, & litter removal (CM:)
medium compaction (C,) Bole only removal (OM,)
medium compaction (C,) Bole and crown removal (OM,)
medium compaction (C,) Bole, crown, & litter removal (GM:)
severe compaction (C,) Bole only removal GM,
severe compaction (C,) Bole and crown removal éOM,g
severe compaction (C,) Bole, crown, & litter removal (OM3)

Compaction-free plots did not have any equipment on them during harvesting or site
preparation. Moderate compaction was achieved by driving a Grappler log carrier over
the plots twice. Extensive compaction was obtained with four passes with a D-6
Caterpillar tractor. On compacted plots with surface organic matter, debris was
removed with the first tractor pass to prevent organic and mineral components from
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being mixed. The organic matter was then evenly redistributed on the plots. Soil
moisture during compaction averaged 25 percent (Page-Dumroese 1993).

In each 0.8-ha plot, 16 locations were established on a 20-m grid. At each grid point,
soil profiles were examined to measure bulk density (at O-10 cm, 10-20 cm and 20-30
cm depths), soil strength, soil nutrients, pH, ectomycorrhizal colonization, and organic
matter. Understory vegetation samples (grasses, forbs, shrubs, and litter) were taken to
estimate biomass and nutrients. Downed woody transects were installed to measure
total surface woody debris. Three overstory trees in each plot were taken to estimate
biomass and nutrient distribution. One-half of each 0.8-ha plot had competition
controlled.

Results and Discussion

Figure 1 shows the effects of harvest method and site preparation on soil bulk
densities. When harvest activities were restricted to the designated skid trail, the soil
densities were no greater after harvest than before. However, as site preparation
intensity increased through encompassing more of the site, increasing the number of
passes by equipment, and leaving less surface organic matter, bulk density increased
from 0.60 to 0.81 gicm®. Even after site treatment, the average bulk density was still
much lower than that of many coarse-textured soils in this region, which can average
greater than 1.0 g/em®. However, bulk density did increase greater than 20 percent with
four vehicle passes. Large increases in bulk density have been reported to a depth of 5
cm with the first vehicle pass (Kroger and others 1984; Miles and others 1981).

After three years seedling height growth (Figure 2a and 2b), biomass (Figure 3a and
3b), and root volume (Figure 4a and 4b) give mixed results. Each species responds
differently and each measured variable different interpretations. For example, if height
growth were the only variable measured, then western white pine does best in post-
harvest treatments that moderately compact the soil and remove surface organic matter
(with no herbicide treatment). On the contrary, Douglas-fir height growth is best after
moderate compaction, total removal of the surface organic matter, and herbicide
application. If biomass were the only variable measured, western white pine seedlings
should be planted in non-compacted soil with no organic matter removal or herbicide.
However, Douglas-fir biomass is greatest after high compaction and total organic matter
removal. Looking at all the measured variables is more difficult to interpret. Short-term
results may indicate that compaction or organic matter removal may not impair growth.
The caveat of this study is that long-term seedling response will be quite different from
short-term findings and no single measure should be used.

There was a marked reduction in non-mycorrhizal root tips for both Douglas-fir and
western white pine seedlings in moderate and severe soil compaction treatments
(Figure 5) (Amaranthus and others 1996). Soil compaction decreases the ability of
seedlings to capture site resources and may adversely affect reforestation success,
especially on sites where the period for seedling establishment is limited. Non-
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mycorrhizal vs mycorrhizal root tips may be the best bio-indicator of seedling success
(Amaranthus and others 1996). Diversity of ectomycorrhizae may equip the tree and
forest to adapt to changes in season, habitat, pollution, or climate change and improve
the ability of both Douglas-fir and western white pine to grow well over decades and
centuries.

Early results do not show clear treatment differences but the compacted treatments
seem to have better “average” seedling growth. However, the compacted treatments
suppressed competition. Therefore, growth gains may be related to changes in
competition rather than changes in soil physical properties. As seedlings in the
compacted plots grow, their height increment will likely slow due to less soil volume
available for them to exploit. Above ground growth masks belowground processes, as
shown with the non-ectomycorrhizal tips. Site assessments should take into account
both aspects and over time provide accurate evaluations of relative impacts.

This National Long-Term Soil Productivity Study began as a partnership between
Forest Service management and research. It has now developed an international
scope. Test sites have immense demonstration value for training current and new
generations of natural resource specialists. They also provide a valuable tool for
learning more about intensive management which allows us to maximize outputs of
tolerant stands already under management, perhaps taking pressure off intolerant
areas.
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Figure 2a. Average height of 3-year-old western white pine as affected by compaction and organic matter removal.
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USDA Forest Service, Northern Region and Intermountain Research Station. Moscow Lab 10/1985

Introducing SOLO:

AN interactive expert system for SQil quality monitoring and LOng term ecosystem sustainability

wWhat is SOLO? SOLO is a computerized collection of representative documentation on soil monitoring and
w2Ng term ecosystem sustainability. linked together electronically by topic, author, key word, or key concept.
The information may be surveyed by activating push-buttons on the computer screen.

Yhy is SOLO being created? From a desire to consolidate and cross-reference all Regional soils
nformation in a single library for electronic access, and to make that information available to Forest Service
Sersonnel in an organized, easily searchable, predigested format, SOLO was conceived to aid in decision-
niaking processes involving forest planning. habitat quality maintenance, and mitigation of soil disturbance,
rhether human-induced or natural.

:Nhat kinds of information will SOLO contain? The main body of information in SOLO will contain

abstracts and summaries of published and unpublished studies, analyses, reports, articles, papers, and data

Jles, as well as generalized scientific assessments, learned opinions, gut feelings and anecdotes which are
slevant to assessing and maintaining soil quality in a forest environment. Each item will be selected based on
s applicability and/or its importance to the topic. A few articles of general importance will be included in their
:ntirety.

J

iow is the information in SOLO organized? A system of menus, submenus and maps is employed to
rganize the information geographically. as well as by land type, habitat type, ecozone, disturbance type or
:38aciated guideline, arena of influence, and effects related to a particular event or activity. Also included are
iiscussions of methods for site selection, sampling, analysis and data interpretation, plus options for mitigation

i avoidance of disturbance. Each item is referenced in a general bibliography and categorized by source.
.opic and discipline.

?J.ow can SOLO be used? SOLO is intended for use by forestry, soils, hydrology, engineering and land
J4se professionals in planning and management of activities which will affect ecosystems, or in prevention @r
amelioration of the effects of natural disturbance events. The information in SOLO may be accessed via

several pathways, e.g., activity or event, disturbance type, geographic location, or land type, habitat type, or
soil property affected.

When will SOLO be available? SOLO is being developed in two phases:

rhase 1 is the programming of the user interface and document framework, which is complete for the material
‘hat is currently in the information base. A working version of Phase 1 will be available in November, 1995. to
2n advisory group, for testing and review.

*hase 2 is the compilation, parsing and linking of the larger body of information to be contained, and the
expansion of the framework to accommodate it. A first release of Phase 2 is planned for the summer of 1996.
It will be distributed to key personnel at Forest Supervisor’'s Offices throughout the Region.

Because forest soil research continues indefinitely, SOLO is a dynamic, evolving product which may never be
“‘complete” in the definitive sense. New information will be incorporated as it becomes available, and feedback
from users may dictate occasional changes in the system. Maintenance of SOLO’s information base will be
accomplished at the Regional level, by a person or persons as yet unnamed. New versions will be released
on an occasional or need basis, depending on the volume and quality of the changes.

For more information, contact:
Tom Rice, INT Moscow, (208) 883-2308 (DG) T.Rice:S22L04A
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OPERATOR S MANUAL: SoLo Hypertext Document

Ia. Introduction to SolLe

The Region One Soil Quality Mnitoring electronic docunent {SoLo) is an
attempt to create a user interface for easy systematic access of information on
the standards and guidelines for soil quality, associated detrinmental effects
of forest activities '"and methods for nitigation of those effects, as well as

- procedures and practices to avoid unacceptable soil disturbance

As a result of its evolutionary devel opment, SoLo is really a collection of
3 smaller docunents. The first docunent, LEARN, was created to denonstrate the
capabilities of hypertext as a tool for developnment of the desired product.
The focus at the tine was toward a general know edge base centered on | andscape
ecology. LEARN consists nainly of a series of brief, off-the-cuff discourses
on | andscape ecol ogy and soil productivity, with some pertinent charts, graphs
and references included.

[ The second document ("SoilBook") represents the true beginnings of what is

now SCLO It is an electronic version of the paper docunent which represents
Chapter 2 of the Region 1 Soil Managenent Handbook. That paper was fornmnul ated
at a neeting of Region 1 soil scientists in April, 1992 The electronic form

1ses hypertext methods to allow non-linear, yet structured perusal of the
zontents of t he original paper.

The third major conponent, titled "SoLo,"isa more typical hypertext
interface. Consisting of a series of screens, each of which presents a men" of
"pushbuttons," SoLo provides the user with a choice of purpose-oriented
pathways to the information. In SOLQ, the contents of the SoilBook are
repeat ed, but are broken into topics, or "chunks," and |inked and cross-1|inked
eo all ow access by a design sinmilar to brainstorm ng or free association. The
original information is enhanced by the inclusion of graphics, predom nantly
rlectronically scanned maps and wi ndow | i ke backgrounds, which provide nore
avenues for searching of the information.

Ib. Introduction to hypertext

Hypertext, and its offspring, hypernedia, areconmputer tools for organizing
information, whether textual, graphical, auditory or visual. "Hyperwriting"
software allows the creation of "electronic" or "digital" docunents, wherein
various types of information appear as individual topics or "chunks," divided
and arranged according to the contextual relevance of the subject matter to the
thene of the document, and strategically connected by a convenient system of
cross-referencing "links."

These links are sinmilar in concept to the flipping ofpages in a paper text
volume to find previous or subsequent information on a key word or concept.

Tae | inks allow the reader a choice to proceed sequentially through the text or
in a non-linear fashion, for information on a specific topic or topics. They
provi de i medi ate access fromone topic to another, and allow a reader to trace
a thought or concept through a docunent w thout having tesort through all of-
the included information.

[l. Inatallation

Solo is distributed on 2 conputer disks. Disk 1 contains the HyperReader
{tm) software and font-files, plus batch files and initialization files which
will make getting started easier. Disk 2 contains the Solo docunent(s) and the
associated graphics and text files.

To install Sclo, first create a new directory called SoLo on your C drive
(C:\BoLo).

Change to the SeoLo directory

77



Copy disk 1 to the C:\SolLo directory.
If you prefer to run SoLo on the hard disk (for faster operation). copy the
Contents of disk 2 to the C:\SoLo directory.

I1l. Sstartup
If you are running SolLo on the hard disk, type "SoLo"at the C:\SoLo>

pronpt and press ENTEr

If you are running SoLeo on a floppy drive, place disk 2 in drive A or B;

If disk 2 is in drive A type "SoLoa"™ at the C:\SoLo> pronpt and press
ENTER

If disk 2 is in drive B, type "SoLob" at the C:\ScLo> pronpt end press
ENTER

The propel- configuration will be copied to the initialization file, end the
SoLo docunents will be loaded. The title screen should appear on your
noni t or.

V. Configuration problens

The HyperReader software provides a nenu system to help with navigation,
configuration, etc. If there is an immediate problem with navigation once Yyou
have opened the docunent (or a blank title screen), you nmay need to change the
directories settings. To activate the nmenu line, click at the top of the
screen, or press Fl0. Co to the, "Options" imenu, click or press ENTER, select
"Directories,”" click or press ENTER A dialogue box wll appear. with the
current search paths/directories listed, and the "Docunents" [|ine highlighted.
Type the path to the docunment files (a:\, b:\ or c:\SoLo} on the line. Then
activate the "All directories same as first" button (click or press Alt+A), to
change all search paths, click "OK" or press ENTER If there was a problem
before, you should Bee a change in the title page.

V. Navi gation

Once you have "entered" a hyperdocument, you have several options for
navi gation: pushbuttons, word links, hot keys, and menu choices. To begin,
let's concentrate on the pushbuttons.

{(* O course, you may exit at any tine by pressing Alt+F4. Upon request to
exit, you will be presented with the option of |eaving a "bookmark." Just I|ike
in paper texts, a booknark allows you to reopen the docunment at the same point
from which you exited. Choose either "Yes"™ or "No " *)

On the title screen, there are two pushbutton links: "User's Quide" and
"Table of Contents.” |If you have a mouse, you can activate a link by noving
the cursor over the link and clicking the left mouse button. Wthout a mouse,
you can select a link using the TAB key, and then activate the link by pressing
ENTER or Fl1. To return froma |ink, click the right mouse button, or press ESC

{* Notice that the cursor arrow changes to a snall hand when it is Over a
link. This will help you recognize active links within the docurent. @ )

The User's Quide describes the SoLe document and offers basic instructions
on how to navigate within the document, nuch ae this Qperator's Manual does. It
also explains the use of the nenu options, text links, and hot keys. The HELP
system provides nore infornation.

The "Table of Contents" button/link mnove8 to another screen, which presents
a nenu Of pushbuttons. These provide a variety of pathways to the information
in the docunent. You may query the information by Quideline, by Method, by
Problem by State, by Zone or by Forest, or find out about the 3 types of
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Monitoring, or look at Key Terns or other subjects by activating the
correspondi ng button.

Or you may follow the generic links at the bottom of the page: the NEXT
and PREVIOQUS buttons, which wll take you along pre-set paths through the nenu
screens. At any time, activating the CONTENTS button will return you to the
Table of Contents screen, allowing you to reorient yourself if you becone |ost
in "hyperspace."

After stepping into the docunent for a while, you nay retrace each step by
continually pressing ESC or clicking the right nouse button.

You may al so activate the built-in hypertext HELP system by activating the
HELP button. Rermenber, you return from HELP using the ESC key or the right
nouse button, just like in any other 1ink.

O you can EXIT the document with the EXIT button. Again, you wll be
pronpted for a bookmark upon exiting.

** The "SO L MANAGEMENT HANDBOOK" button will load the SeilBook docunent
"described in the introduction above. The screen format in each of the 3
conmponent docurments is slightly different, but the principles of navigation are
the sare.

Feel free to explore all the docunments. You will come across some buttons
whose links are not active. There is nothing "broken" here; the links sinply
have not been made.

Li kewi se, some of the topics are blank. Nothing is wong; no information
has been entered. SoLo is still very much a prototype.

Sone topic screens have a white "checkmark® in the upper left corner. If
you click on that checkmark, a "Reader's Note" will pop up, containing some
commrent about the information in that particular topic. You may edit those
Notes, delete them or create your own. This Reader's Notes option allows
2-way communication between co-authors or author and reviewer. Editorial
comments can be saved as Reader's Notes on a floppy disk copy of the docunent,
and sent to the correspondent for consideration. The correspondent can move
from note to note within the document by pressing Alt+F2.

I f you have comments or questions about any screen{s) or topic{s} in the
SoLo docunent, please add Reader's Notes, s=save the document to a floppy disk,
and mail it to T.Rice, Forestry Sciences Lab, 1221 S. Miin, Mscow | D 83843.
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INTERAGENCY PARTNERSHIP SUCCESS STORY
OWL MOUNTAIN

SCOTIT DAvis, BUREAU OF LAND MANAGEMENT, COLORADO

The beginnings of the OM Muntain Partnership occurred in
Nevada in 1991. Several |and managenment agencies and interest
groups held a livestock and big ganme synposiumto explore long-term
opportunities and benefits which mght be attained through

cooperative efforts. The Seeking Conmmon G ound Wrk Goup was
formed with the goal -- "To inprove and manage rangel and resources
to enhance the long term benefits for |livestock, big gane, and

other multiple uses and to effectively communi cate the success".

In 1992, the Habitat Partnership Program requested and
received $55,000 from Seeking Common Gound to identify and
i mpl ement habitat inprovenment projects that would attract and hold
big game animals on public or private |land where conflicts do not
occur. Expansion occurred with agencies and |ocal comunity
nmenbers establishing a commttee to resolve a nunber of resource
conflicts.

The m ssion was to serve economc, cultural, and social needs
of the community, while developing adaptive |ong-term |andscape
managenent prograns, policies, and practices that ensure |ong-term
sustainability. OM Mountain would serve as a prototype decision=-
maki ng process using the principles of ecosystem managenment. "“Eco"
cones from the G eek word "oikos" neaning home and ecology is the
study of the relationships of organisns (includes people) to one
anot her and their environment. The key to success is to ensure
that the comunity and governnent work together and that each takes
on responsibility of sustainable resource managenent.

Success will be determined as the followi ng goals are net:

1. Creation of trust and teamwork to achi eve ecosystem health and
resolution of conflicts which serve the economic, cultural, and
soci al needs of the comunity;

2. Devel opnent and inplenentation of an adaptive ecosystem
managenent plan across all ownerships, based on issues and
needs; and

3. Docunentation of an inplenentation process to communicate
know edge gained from this prototype.

The area consists of 375 square mles in north central
Col or ado. Approxi mately two-thirds is under federal ownership and
one-third private. It includes over 25 ranching operations and

- over 300 different |and owners.
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Ei ght |andowners have conbined their grazing nanagenent of
1000 acres by constructing fences and water devel opnents, and by
establishing riparian zones and a rest rotation grazing system
The land now falls under the agricultural tax bracket wth al
| andowners getting paid for grazing. The grazing system allows for
grazing one-year during the grow ng season, one-year outside the
growi ng season, and one year of no grazing (rest) to allowfor re-

growmh and a better balance for cattle and el k and overall

sustainability. _ _ _

O her conpleted projects includes, establishment of grants and
schol arships for local high school to wite and print a newsletter
and brochures, conpletion of a breeding bird atlas survey, a
basel ine vegetative inventory, and construction of stackyards to
protect hay on private |lands from being used by elk. _

On-going work includes water quality sanpling (sedinment) to
meet requirements of the Clean Water Act, placing the county soi
survey into a digital formin @S, and a study to |ook at
bi ol ogi cal aspects of the soil. This mght help determne habitat-
diversity changes which mght be correlated to declining sage
grouse popul ations.

_ Understanding soil organism diversity and responses to
di sturbance will help lead to overall sustainability. A systens
approach can measure the net effect of a multitude of organiSms in
a cost efficient manner. The systens  studied include
deconposition of plant material, plant productivity and diversity,
and nyccorhi zal inoculum potential.  Deconposition gives an
indication of the amount of plant naterial being returned to the
soil. ~ Mcorrhizae | evels give a general neasurenment of soi
stability.” Previous studies in the region have shown dramatic drop
off in plant diversity and production if nycorrhizae levels drop
bel ow 10% Two years of data are being analyzed for 3 sites
(grazing-ungrazed; ~ sagebrush-grass site treatedw thherbicide; and
a riparian exclosure). W hope that by conbining soil ecosystem
data with plant diversity and biomass data that we will find enough
information to determné ecosystem health and sustainability.
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A Qualitative Procedure to Assess Rangeland Health
Introduction

Rangeland managers and the public are in a debate about the condition of our nations
rangelands. Issues of these conditions continue to be fueled over issues such as grazing
fees and state versus federal management of western rangelands. Range managers have
struggled to develop cost efficient and accurate assessment procedures since the public
rangelands were first allocated.

Early rangeland inventory techniques included combinations of quantitative and qualitative
data gathering to identify livestock carrying capacity and stocking levels. An Interagency
Range Survey Committee developed a procedure based on ocular estimates of cover and
vegetation composition to determine livestock forage production in 193 7. Included in this
procedure were qualitative procedures to determine soil erosion status (Wagner 1989).
Early monitoring procedures e.g. Deming Two-phase and Parker Three-Step included a
‘scorecard approach” using indicators to determine “site-soil stability” and usefulness of
forage for livestock grazing (Wagner 1989).

The Bureau of Land Management used ‘soil surface factors’ to determine erosional status
of large acreages of public lands in the 7978’s (USDI 1973). By 1980 the emphasis in
public land monitoring and inventery had shifted to the collection of quantitative data e.g.
the Bureau of Land Management’s Soil-Vegetation Inventory Method (Wagner 1989).

Interest in the use of qualitative assessment procedures surfaced again in the 71998’. The
Bureau of Land Management published a Technical Reference (TR 1737-9) in 1993 that
utilized a qualitative checklist to assess the functioning condition of riparian areas (USDI
1993). The National Research Council published a book on Rangeland Health (Committee
on Rangeland Classification 1994) that included a matrix of indicators to qualitative&
assess rangeland health.

Concurrently, a committee of the Society for Range Management developed an approach to
identify thresholds of soil stability for sustainable management flask Group on Unity in
Concepts and Terminology 1995). The Western Regional Research Coordinating
Committee-40 on Rangeland Research reviewed monitoring and inventory techniques of the
various federal land management agencies and concluded that cost effective and efficient
assessment techniques were needed (Range I mprovement Task Force 1994).

These recent publications sewed as the impetus and direction for initiation of an
interagency Workgroup whose task was to develop and field test an assessment procedure
for rangeland health that relied entirely on qualitative measurements or judgments. This
Workgroup benegjitted greatly from reviews of historic qualitative assessment techniques
and the recommendations on new approaches provided by the Society for Range
Management, National Research Council, and the Range Improvement Task Force.
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What is Rangeland Health?

The 1994 National Research Council publication, “ Rangeland Health, New Methods to
Classify, Inventors. and Monitor Rangelands’ defined rangeland health as,

“the degree to which the integrity of the soil and
ecological processes of rangeland ecosystems are maintained”

Stated differently, healthy rangelands are present when ecological processes are functioning
properly to maintain the structure, organization, and activity of an ecosystem over time.
Theend product is an ecological system that is capable of sustaining the capacity of
rangelands to sarisfy values and produce commodities.

Ecological processes include the water cycle (the capture, storage and release of
precipitation) energy flow (conversion of sunlight to plant then animal matter) and nutrient
cycling (the flow of nutrients such as nitrogen and carbon through the physical and biotic
environments). Ecological processes functioning within a normal range of variation will
support appropriate kinds and proportions of flera and fauna. Direct measure of the
efficiency of the ecological processes is difficult due to the complexity of the
interrelationships. Therefore, vegetation attributes are often used to estimate the functional
status of ecological processes.

Purpose

Certain public land issues become controversial due to the inability of participants to agree
if _a problem even exists. If the basic procedures to foster the visualization, communication
and resolution of rangeland health issues are available: then people with diverse
backgrounds can work together to find common ground. A qualitative procedure to assess
rangeland health is proposed as an effective communication and assessment tool to arrive
at local resolution of rangeland health issues. This procedureis also proposed as a tool to
identify areas where rangeland health is satisfactory, at risk or unsatisfactory without
establishing cause or trend of the condition.

INDICATORS

Unfortunately ecological processes are difficult to observe or monitor in the field due to the
complexity of most rangeland systems. To characterize the health status of a selected
landscape, indicators are used to assess the condition of selected plant and physical
environment attributes. An indicator is a component of a system whose characteristics
(presence or absence, quantity, distribution) are used as an index of those attributes that
are too difficult, inconvenient, or expensive to measure,



Historically, resource inventories and monitoring by land management agencies focused on
vegetation attributes (production, composition, density, etc) and soil stability. Such
assessments are inadequate to determine rangeland health because they do not reflect the
complexity of the ecosystem. Thereisno one indicator of ecosystem health; instead a suite
of key indicators should be used for an assessment (Karr 1992).

The Qualitative Assessment of Rangeland Health procedure includes four categories:

1. Cover by vegetation lifeform and ground cover for site protection (see

attached Cover Worksheet).
2. Species abundance relative to dominant plant cover (see attached Species
Abundance Worksheet).

3. Physical environment status based upon 10 indicators (see attached Physical
Environment Worksheet).
4. Biotic environment status based upon 8 indicators (see attached Biotic
Environment Worksheet).

A Rangeland Health Site Documentation worksheet (attached) is aso completed to record
location of assessment, ecologica site(s), and other relevant landform features and site uses.

In this Qualitative Assessment Procedure, physical and biotic indicators are evaluated in the
field and an appropriate descriptive category is selected for each indicator. The descriptive
categories roughly correspond to functioning (healthy), at risk, and improperly functioning
(unhealthy) condition.

Physical Environment Rating

In the physical, i.e., abiatic environment, indicators are used to assess soil and watershed
stability. Soil stability and proper watershed function are important because they promote
normal capture, storage and release of water. Indicators of soil and watershed condition
are listed in the attached Physical Environment Worksheet. | nformation on the Cover
Worksheet should be reviewed prior to completing the Physical Environment Worksheet.

Biotic Environment Rating

In the biotic environment, indicators are used to assess the integrity, structure, and function
of the flora, fauna, and ecological processes. Most indicators in the biotic environment
are focused on vegetation attributes since they are the most easy to observe during the short
period of time allocated to conducting the qualitative assessment. Biotic indicators are
listed in Biotic Environment Worksheet Both the Species Abundance and Cover
Worksheets should be reviewedprior to completing the Biotic Environment Worksheet.
The physical and biotic indicators on the worksheets represents the minimum requirements
to subjectively assess health status in most ecosystems. I ndicators can be added or deleted
for unique situations in an ecosystem.



Ecological Reference Areas

Before assessing the health of specific landscape units, some understanding of the
structure, function, and dynamics of the local landscape is required. To obtain this
understanding, field personnel use Ecological Reference Areas (ERA) for training and as
comparison areas for site evaluations. An ERA is a landscape unit in which ecological
processes are functioning and the vegetation complex has adequate resistance to and
resiliency from major disturbance. This concept is similar to that proposed by the Western
Regional Research Coordinating Committee-40 on Rangeland Research of using well-
managed rangelands and appropriate relict areas on given ecological sites as benchmarks
for assessments (Range Improvement Task Force 1994).

At each ERA, an interdisciplinary team takes photographs and records baseline information
) on system attributes and indicator status by completing all worksheets and conducting
quantitative cover studies. This information is used for training, future comparisons, and
developing photo guides for assessment of landscape units with similar site potentials.

Interpreting Indicators

The critical link between observational measurements of indicators and determining the health
status of alandscape is the interpretation process. The indicators are evaluated and a final
status determination of physical and biotic status is made. This procedure relies upon the

collective experience and knowledge of the interdisciplinary team to rate the indicators and
make the final physical and biotic rating.

This process produces separate ratings for the physical and biotic environment for each
landscape unit. The physical environment utilizes the same final rating of:

1) Functioning, 2) At Risk, and 3) Improperly Functioning.

The biotic environment is classified into three categories following the wording in the
Rangeland Health publication (NRC 1994):

2. Biotically: @) Hedthy, b) At Risk, and c) Unhealthy
Determination of the physical and biotic status is based upon a “preponderance of evidence”

approach. The relative significance and rating of each indicator are determined by an
interdisciplinary team to arrive at the physical and biotic status of a landscape unit.

The Improperly Functioning and Unhedlthy ratings are further subdivided into “reversible’
and “irreversible” categories. This classification alows the separation of landscape units that
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will recover with management changes in a 20-30 year period with those that will require
artificia restoration involving high labor and materia costs. An example of an irreversible,
unhealthy ecosystem is the cheatgrass monocultures in Idaho’'s Snake River Plain. The system
is biotically unhealthy and would require competition control i.e. herbicide or mechanical
control of cheatgrass and reseeding with perennia vegetation to move it back to a healthy
rating.

Applications

This process is intended to provide resource managers and the public with a tool to determine
the health status of selected rangeland landscapes in a relatively short period of time. The
primary purpose is to serve as a communication tool to help educate and train BLM's many
customers and stakeholders as well as its own managers and resource specialists.

The assessment procedure does not establish the cause of at risk or unhealthy rangelands; it
simply identifies where a problem exists. This procedure is not intended nor designed to
replace quantitative monitoring, serve as atrend indicator, or provide data that can be
aggregated for a national report on rangeland health.

SUMMARY

Qualitative assessments of rangeland health provide land managers with timely information on
site stability and biotic integrity. Early warnings of resource problems allow application of
remedial management actions before site degradation proceeds to a nonfimctioning or
unhealthy situation. However, more research is needed to quantify indicator attributes and
identify thresholds for physical and biotic status. Once this information is available the
assessment of rangeland health will become more of a “science” and less of an “art”.
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Rangeland Health Site Dooumontation

State District/Region

Management Unit Wt er shed

Maj or Land Resource Unit

| dentification Nunber or Name (if applicable)

Location: Legal T. __ ,R.___ , Sec._ , __1/4, ____ 1/4.
Latitude ___, Longitude
ut™M Coordi nat es
(oservers: Dat e
SITE CHARACTERISTICS
Ecol ogical Site
Soil Map Unit Nane
CGeol ogy or Parent Materi al Aspect
Sl ope El evati on ft. Topographic position
Cimte: Annual Precipitation
Recent climate: 1)brought__, 2) Normal _, or 3) Wt Period

Bl TE usEs

Describe wildlife and livestock use in the area of the
assessment

Descri be evidence of recent disturbance (wldfire, recreation,
grasshoppers, etc.

COMMENTS
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Cover Worksheet

IESTIMATED LIFEFORM AND GROUND
E=::=======sEs!!!!EE!=‘2é}============ﬁﬁﬁﬁﬁﬁﬁﬁ============

COVER CLASSES [¢] -3 | o~ i&- 31- 51— 5=
i% 30 50 75 180

LIFEFORMS

o £ 1 v+ e

I.- GRASS’

Annual s

......................................................

._Exotic Perennial

Annual

..........................................................

GROUND
COVER

1« LITTER

I » BARE GROUND

.................

v -VASCULAR

vauda

v . .
All cover In Categories 5.-IV¥. are estimated from Interspaoce

areas only. Category V. Is an estimate of total vasoular
plant cover.

COMMENTS-
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Species Abundance Worksheet

The doninant species are ranked (lI-3) according to abundance on the eite (|-4,
section |) and by lifeform (-3, Section Il). Abundance is determined based

upon gover. Noxi ous weeds are also identified by species(Section I11).
Seotlon |- Dominant Speoleg on Site

1.

2.

4,

Seotlon 1I- Dominant specles by llfeform

Annual Gr asses. Annual  For bs.

Per enni al G asses Perenni al  Forbs

2.

3.

Shrubs and Trees (souu\tu’ﬁ)

Seotlon IllI- Nexlous wesads
1.
2.
3. 3
comments
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“ U Tadicator

Physloal Environment \Worksheet

Relative to Ecological Reference Area(s)-ERA

1. Flow Patterns

;| Few, slight deposition

Well defined, Small with intermittent deposits

2. Surface Litter

In place Or slight movement

Moderate movement, bigger litter displaced

Extreme movement, OCCUI'S with each event

None to slight

Moderate, slight terracing £ some short
pedasials

Significant mavement with cach event, rocks
and plants on pedastals, some ooty exposed

None to dlight

Wind seoured depressions evident, small
aeolizn deposits around plant clumps

Wind scoured depressions common with large:
aeolian deposits around plant clumps

None to minimal with “sof”
physical and/or chemical crusts

Physical and/or chemical crusting obvious
with reduced infiltration occurring

Hard physical and chemical crusts widespread
0N bare ground, strongly reducing infiltration

None to minimal. pot restrictive

Thin, weakly restrictiveto roots and water

Extensive with > 1* width, sironply restrictive

If present, rare and widely spaced

Occasionally present, < 37 decp

Verycommon at 5' or |€Ss intervals, up to 6°
deep

None t0 few, if present gulliesere
healing (veg. on sides & bottom

Few present, active erosion (incised Sides)
on <10% of length

Numerous with active erosion on 20% or more
Of length, some headcutting evident

+i:1 Adequate (> %) to protect sile
- from nccelerated erosion.

Marginal (around %) for site protection,
accelerated €roSion starting

Inadequate (> %) for Site protection,
aceelerated erosion evident

4

Well distributed with bare ground
arcas small

Current site->»

Bare areas larpger, more numerous
8

and less uniform in distribution

Bare ground areas numerous over lerge areas,

most Cove is mdertEor shrubg if present

&l

Tast Sita----:h‘ﬂ_z

43

Rating: l.F¥unctioning

2.At Risk

3 . Improperly Functioning: a) Reversible

—_ -

b) Irreversible
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Indicator

Blotio Environment Worksheet
Relative to Ecologleal Reference Area(s)-ERA

1. Communlty

Good representation of Hfeforms

One or two lifeforms poorly represented, #'s

Lifeforms dominated by one class. #'s of

" Divenlty and #z of species of species 30% of expected (ERAS) species < 50% of expected (ERAs)

2, Community Good diversity of height, size and | Marginal diversity of height. size end Plant community dominated by 1-2 lifeforms
Structure & Roat | distribulion of plants including distribution of plants and their roots with poor height. sizeand distribution of
Dixiribution roots {vertical distribution) species and their root systems

3. Exotlc Planta Absent or sparse, pose little Present along roads or scattered in plant common in plant community with areas of

' threat of expansion community, pose threat of further expansion | exotic plant dominance

4, Photosynthesis Length and distribution similar to0 | Length and distribution is marginal compared  Length end distribution dissimilar to ecological
period ecolopicel reference ares to ecological reference area reference area

£ Plant Statas Mejority of plants are prodoctive | Signs of mortality in important species. Dead or decadent plants readily evident.

' e and alive production of remaining plants declining production of remaining plants is poer.

6. Seed Production (f | Numbers of seedstalis and seed | Plants stressed resulting in reduced seedstalk | Seed and seedstalk production inadequate for

applicable) production sdequate for stand and seed production stand replacement during favorable
S maintenance recruitment periods

7.. Recruitrient

Evidence of recruitment (Seed-

Recruitment inlast 5 yearsis gpotty and not

Minimal evidence Of recruitment in last 5 years

(sexual and lings, juveniles or vegetative fully representative of each lifeform community dominated by dead or decadent
asexual) spread) in last 5 years plants
8. Nutrient Cycle Mechanisms (leguminous plants. | Mechanisms are marginally adequate for Mechanisms are inadequate to maintain plant
cryplogamic crust, litter, etc) are | plant maintenance and lifeform community lifeforms
adequate for plant maintenance representation
Current slte--—»
ERA(3} =vmm=== -
Rating: 1. Functioning___ 2. At Risk 3. Improperly Functioning: a)Reversible b) Irreversible
(Healthy) {(Unhealthy)




10.

Flow Pathercns

Surface Litter

Solil Movazant- Watar

Scil Movenent= Wind

Soil Crusting & Sucface Jealinyg

Coppaction Layer

Rille

Gullies

Covar~ Amount

Covar~ Dlatributlon

Commants on Indicators
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NASIS is widely considered a sophisticated, flexible, well engineered piece of software. This discussion
will not be focused on the software itself, but instead concentrate on the impacts of NASIS concepts on
the way we do business as field inventory soil scientists. A question asked often by the soil mapper is:
What does the move to NASIS mean for me?

In a very brief discussion, | will attempt to outline the revolution in NCSS soil inventory that NASIS is
bringing about, especially for soil scientists weaned on the soil-5, soil-6 data system..

Major points of interest:

-- All components, both major {most always present) and minor (former inclusions) are represented fully in
the database. Their properties are reported and available for interpreting.

-- Limitations as to the number of horizons allowed for a component are gone. Horizons may be labeled
with official horizon designation. Horizons are not combined into layers in the database.

-- There is no system limit to the number of components in a map unit. The purpose and intensity of the
survey define the limits of how many interpretive components are needed or allowed.

-- Aggregated soil component data is reflected in many cases as a high, low and representative value.
(Examples include: elevation, precipitation, component percent composition, horizon thickness...)

-- Several legends of different vintages or intensity can be maintained in the database for the same survey

area.

-- Correlation can be truly a two-way street, as map units correlated off the legend may be maintained in
the database for future reference or evaluation.

-- Field observations are aggregated to components based on the purpose of the survey, as outlined in the
Memorandum of Understanding {(MOUW}. Soil Taxonomy is used as a guide, not as a restriction in this
process. Soil Taxonomy in concert with desired interpretations form the sideboards on partitioning
observations.

-- Field sampling must be porportional to the variety of components in a map unit, not porportional to the
area each may represent. This is critical to providing site data to support all components, both major and
minor (former inclusions) in the database.

-- The interpretation generation process utilizes fuzzy logic to more accurately model results.
-- Interpretations are highly flexible. National sets can be tailored into local sets reflecting local conditions
or properties. New criteria can be tested and validated against the data for uses not previously addressed

or to make more sophisticated existing interpretations.

-- Electronic manuscript generation is facilitated with map unit descriptions being the first to be prototyped
(June, 1996).

-- Nasis is very site data hungry. Limited observations are not “matched” to a existing concept (SIR). It

takes significant site data, representing the entire map unit to be able to partition/group these
observations into components based on the purpose and intensity of the survey.
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Recent Changes
to

Soil Taxonomy
Bob Ahrens and Bob &ngel

Changes to the Family

Particle-size classes and their substitutes

o Previoudly, Ultisols were the only mineral soil order that did not distinguish fine and very
fine families. Experience has shown that this separation is meaningful and should be used
uniformly in all taxa with the same exceptions applying to all soils. This change will affect
the family classification of many Ultisols.

Mineralogy

1. Kandi and kanhap great groups of Alfisols and Ultisols are now included in mineralogy
classes previoudly used only for Oxisol taxa. This will combine all soils with low activity
clays into the same group of minera classes since the clay activity definition for oxic and
kandic horizons is the same.

2. Because Andisols are defined in part by poorly ordered or amorphous material, crystalline
mineral names used for taxa in other orders are not appropriate for Andisols. Instead
amorphic, ferrihydritic, glassy, and mixed classes are introduced for a better depiction of
soil material. The criteria were developed by pedologists in New Zealand. More
weathered Andisols are in ferrihydritic or amorphic glasses and less weathered Andisols in
the glassy class.

3. Whole-soil (fine-earth fraction). New mineralogy classes were introduced and a definition
changed to classes based on the whole-soil (tine-earth fraction).

A. Magnesic replaces serpentinitic and the definition is expanded to include Magnesium
rich minerals The name serpentinitic implied only the mineral serpentine

B. Glauconitic is based on the amount of glauconite pellets both volume and weight
percent limits are given.

C. Isotic includes those soils that have appreciable amounts of poorly ordered minerals,
but do not meet the criteria of the substitutes for particle-size classes. These soils have
unique properties including high 1500 kPa to clay ratios. One of the criterion uses pH
values by NaF because this test is a simple index of andic soil materials. However,
free carbonates in the soil can result in high NaF pH values, so calcareous soils are
excluded from the isotic class.

D. Parasesquic includes some soils that were previoudly in the oxidic class. The oxidic
definition did not provide meaningful separations. The parasesquic class has no required
clay to iron ratio but the total Fe203 equivalent plus gibbsite must be greater than 10
percent The definition does not require any limits on quartz or weatherable minerals.

//6



D.

E.

The following classes based on the less-than 0.002 mm fraction have been changed.
Halloysitic requires more than 50 percent 1:1 minerals plus alophane and more
halloysite than any other single minera

. Kaolinitic requires more than 50 percent 1: 1 minerals and more kaolinite than any other

single mineral.

The montmorillonitic class has been renamed smectitic. Montmorillonite, beidellite
and nontronite are the dioctahedral expanding 2:1 minerals in the smectite group. All
have been detected in the clay fractions of soils. In fact montmorillonite and beidellite
commonly occur together. The group name smectite (smectitic) is more appropriate
since species are rarely differentiated. The definition has been simplified and clarified
to require only more smectite than any other single kind of clay

The definition of vermiculite also has been changed to require only more vermiculite
than any other single kind of clay mineral.

Chloritic classes are deleted from Soil Taxonomy. This should present no classification
problems since no chloritic families have been established.

5. The following changes were made to the classes based on the 0.02 to 2.0 mm fraction.

A.

The definition of micaceous is changed to include pseudomorphs of mica in mineral
grain counts. In some soils, appreciable mica has weathered to kaolinite but the mica
platy or flake morphology has been maintained. Physical properties such as shear
strength are affected by these platy particles.
The paramicaceous class was established to include those soils that have properties
resulting from significant mica and mica pseudomorph content, but they do not make
the greater than 40 percent limit. Low shear strength is still an important property of
soils that meet the criteria of paramicaceous.

Cation Exchange Activity Classes

Ratios of tine-earth cation exchange capacity at pH 7 to percent clay are used to define
classes of cation exchange activity. These classes are used as a component of the family
name in mixed and siliceous mineralogy classes of loamy, loamy-skeletal, clayey-skeletal,
clayey, fine, and very tine particle-size classes in all taxa except Oxisols and kandi and
kanhap great groups of Alfisols and Ultisols. These classes by definition are subactive.

Family Keys

All of the components of the family with the exception of the contrasting particle-size classes
have been arranged in the form of akey. The key must be followed to correctly classify a
soil. The “key” format should eliminate some of the confusion that has existed in the past
with some of the components of the family.

Application

A number of soil series will need to be reclassified because of NSTH 18. The components of
the family name are listed below in the same sequence in which the components appear in the
family name.

Particle-size classes, mineralogy classes, cation exchange activity classes, calcareous and
reaction classes, soil temperature classes, soil depth classes, rupture resistance classes, Classes
of coatings, and classes of cracks.
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Cation exchange Activity Class follows the mineralogy class in the family name. For
example, Fine, mixed, active, mesic Typic Hapludalfs. The control section for cation
exchange activity classes is the same as that used to determine the particle-size and mineralogy
class. For soils with strongly contrasting particle-size classes, where both named parts of the
control section use a cation exchange activity class, the class associated with the particle-size
class that has the most clay is named. For example, in a pedon with a classification of loamy
over clayey, mixed, active, calcareous, thermic Typic Udorthent, the cation exchange class,
active, is associated with the clayey part of the control section. Note that commas replace the
parentheses around the calcareous class. For soils with strongly contrasting particle-size
classes, the mineralogy for both named particle-size classes or their substitutes are given,
unless they are the same. For examples, ashy over clayey mixed, active, mesic Typic
Vitraquands or clayey over loamy-skeletal, smectitic over mixed, superactive, thermic Vertic
Ustochrepts. In the first case active refers to the clayey part and in the second example
superactive refers to the loamy part, because no class is used with smectitic mineralogy.

Paralithic Contact

A pardithic (lithic like) contact is a contact between soil and paralithic materials where the
paralithic materials have no cracks or the spacing of cracks that roots can enter is 10 cm or
more. It differs from the densic contact and the lithic contact in that the material forming a
densic contact slakes when air dried fragments are submerged in water and the material
forming a lithic contact is in a strongly cemented or more cemented rupture resistance class
(rock fragments).

Pardithic Materials

Paralithic materials are relatively unaltered (do not meet requirements for any other named
diagnostic horizons or any other diagnostic soil characteristic) materials that have a very
weakly cemented to moderately cemented rupture resistance class. Cementation, bulk density,
and the organization is such that roots cannot enter except in cracks. Pardithic 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
shae. Paralithic materials can be used to differentiate soil series if the materials are within the
series control section. Fragments of paralithic materials, 2.0 mm or more in diameter, are
referred to as pararock fragments.

Densic Contact

A densic contact (L densus thick) is a contact more between soil and densic materials that has
no cracks or the spacing of cracks that roots can enter is 10 cm or. It differs from both the
lithic contact and the paralithic contact in that air dried fragments of the material forming a
densic contact slake when submerged in water.
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Densic Materials

Densic materials are relatively unaltered (do not meet requirements for any other named
diagnostic horizons or any other diagnostic soil characteristic) materials that have a
noncemented 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
noncemented rocks can also be densic materials, if they are dense or resistant enough to
prevent roots from entering except in cracks. 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.

Ortstein = Summary of Properties
Ortstein has all of the following:

1. Consists of spodic materials, and
2. Isin a layer that is 50 percent or more cemented, and
3. Is 25 mm or more thick.

Fragipan = Summary of Properties
To be identified as a fragipan, a layer must have all of the following characteristics:

1. The layer is 15 cm or more thick and

2. 1t. has evidence of pedogenesis within the horizon or, at a minimum, on the faces of
structural units; and

3. It has very coarse prismatic, columnar, or blocky structure of any grade, has weak
structure of any size or is massive. Separations between structural units that allow roots to
enter have an average spacing of 1 0 cm or more on the horizontal dimensions; and

4. Air-dry fragments of the natural soil fabric, 5 to 10 cm in diameter, from more than 50
percent of the horizon slake when they are submerged in water; and

5. It has, in 60 percent or more of the volume a firm or firmer consistence, a brittle manner
of failure at or near field capacity, and roots virtually absent.

Fragic Soil Properties
Soil aggregates with fragic soil properties must:

1. Have evidence of pedogenesis within the aggregates or at a minimum on the faces of the
aggregates; and

2. Slake when air-dry fragments of the natural fabric, 5 to 10 cm in diameter are submerged
in water; and

3. Have a firm or firmer consistence and a brittle manner of failure when soil water is at or
near field capacity; and

4, Restrict the entry of roots into the matrix when soil water is at or near field capacity.
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An example of how fragic soil properties are used in SOIL TAXONOMY :
IAKC. Other Endoaqualfs that have fragic soil properties;

1. In 30 percent or more of the volume of alayer 15 cm or more thick that has its upper
boundary within 100 cm of the mineral soil surface; or
2. In 60 percent or more of the volume of alayer 15 cm or more thick.

Fragic Endoaqualfs

Lamellae - Summary of Properties

A lamella is an illuviat horizon less than 7.5 cm thick formed in unconsolidated regolith more
than 50 cm thick. Each lamella contains an accumulation of oriented silicate clay on or
bridging the sand and silt grains (and coarse fragments if any are present). Each lamella is
required to have more silicate clay than the overlying eluvia horizon.

Lamellae occur in avertical series of 2 or more and each lamella must have an overlying
eluvial horizon (An eluvial horizon is not required above the upper most lamella if the soil is
truncated).

Lamellae - Summary of Properties

Lamellae may meet the requirements of either a cambic or an argillic horizon. A single
lamella is a cambic horizon if the texture is very fine sand or loamy very fine sand or finer. A
combination of two or more lamellae will meet the requirements of an argillic horizon if there
is 15 cm or more cumulative total thickness of lamellae that are 0.5 cm or more thick and that
have a clay content of either:

Three percent or more (absolute) higher than in the overlying eluvia horizon (e.g. 13 percent
versus 10 percent) if any part of the eluvia horizon has less than 15 percent clay in the fine
earth fraction, or;

Twenty percent or more (relative) higher than in the overlying eluvial horizon (e.g. 24 percent
versus 20 percent) if al part of the eluvia horizon have more than 15 percent clay in the fine
earth fraction.

Future plans

7" edition of the “Keys’ summer 1996

New Edition of the “Green Book” summer 1998

Active International Committees
Permafrost Affected Soils (COMPAQ

Moisture and Temperature Regimes (ICOMMOTR)
Anthropedogenic(ICOMANTH)
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The United States Army Environmental Center, as an operating activity of the
Army Staff, and under staff supervision of the Director of Environmental
Programs, provides a broad range of military funded environmental program
management and technical support services to Headquarters, Department of the
Army, Major Commands, and installations.

The Army Environmental Center is the largest environmental unit in the three
Services.
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Memorandum of Understanding betwsen the U.S,
Army Environmental Center & the Natural
Resources-Conservation Setvice to establish
watershed and environmental enhancement
+ JAG - Assign a Resaurce Conservationisl. ~

1A - Soit Surveys of Amiy Installations

1AG - Assign a Soll Scientist o

IAG - Assign a Plant Materials Spegialist

L ]

-1
a . B ALY i
R I R )

The Army Environmental Center has many agreements with federal agencies.

These are the ones that are important to the Natural Resources Conservation
Service.

The MOU serves as an umbrella agreement that allows for and encourages
supplemental interagency agreements.

(3.3



Provides for conducting soil surveys on iands
administered by the Army

Accomplished according to NRCS policy and NCSS
protocals
Specific MOUs to be developed
Signed 1995 g

Interagency Agreement between the U.S. Army Environmental Center and the
Natural Resources Conservation Service for the Conduct of Soil Surveys on

Lands Administered by the U.S. Army



Fori Bliss. New Mexico and Texas , MGOU
Fort Wainwright, Alaska: photography
Fort Hood; Texas: “update of Bell County, Texas

(24




DE;:';ai'tment of Army Installations 4'-"-' Y .
y Soil SurveY Status '

* Develop a database of soil survey activily for major
Army mstaﬂatmns waih Signiﬁcani training activity
(DAISSYS). -

+ Coordinate the necassar}r actmty batwaan the two
agencxes to mmate appropnate Tevels of soi survey
assislance '
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SIKES ACT

Title 16, Chapter 5C, Sub-chapter I, 16 USC Sec.
670a, Cooperative Plan for Wildlife Conservation
and Rehabilitation.

Approved 15 September 1960.

" - Commonly referred fo as the Sikes Act. |

1o




*~ The Secretary of Defense shall carry out a program of planning for, !
and the development, maintenance, arid coordination of, wildife,. .-
fish, and game conservation and rehabilitation on military = .
installations. Under the program, the Secretary shall

prepare and implement-for-each military Installation in the,

United States an Integrated natural resource management
plan mutua!ly agreed upon by the SPcratmv.nj DP‘i&D.Sﬁ..ﬂJﬂ ‘
desngnated by the State in which the mqtallahnuwas.lw@.fnd -
except that the Secretary (DoD) is not required to prepare ,

appropriate Tt

[RE ST RN

The wording in bold are proposed changes to the current law.

Shall replaces ‘is authorized to'

Integrated natural resources management plan replaces ‘ cooperative plan'.
The last emphasis gives the Secretary (DoD) some flexibility in determining
which installations need plans.
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Definition - Military
Installation

+ Any land or intesest in land 6wned by the United
- States and administered by the Sacretary of
Defense or the head of militaty department; and

- includes ail pubhc Jands mthdrawn from al} forms of
appropriation under publie Fand faws zind reserved
for use by the Secrelary of Deianse o tha head of a
military department '




S Definition - Integfated Natural
¥ Resource Management Plan

« Anintegrated plan based on ecosystem
management that shows the inferrelationships of
individual components of natural resource
managemsnt (e.g.., fish.and wildiife, forestry, -
land management, public acéess) to mission -
requiresnents and other land use activities
affecting an installation's riatural resources, |

] 29




Definition - Natural
Resources

+ Ali elements of nature and their environments of
soil, air, and water. Which consist of the following
two general types:

» Earth Resources: Nonliving resources, such as mingrals
and soil components - - T '

» Biologlcal Resources: Living resources, such as plants and
ammals B

k




.+ Prepare and begin implementing the plans.

"+ Far military installations where a plan was in effect
on the day before the enactment of this Act,

. negotiate with the' Secretary of the Interior and
heads of appropriate State agencies regarding
changes to the plan for comptiance with
reauthorization language. * - -

Basically, what this means, is that there is no automatic Grandfather clause.

Initial studies have determined that most of the ‘ cooperative plans' are single
species and are not integrated. These will not meet the requirements as set
forth in other sections of the Sikes Act.

13



Impacts

« Every instaliation with more than 50 acres will need
an INRMP
¢ In mos! Cases, the level of existing natural resource
- inventory is not adequate.
« An order 2 survey is required.

3




Departinent of Defense
Acreage

9,000,800 acres

.. 16,000,080 acres

.'2,0.!}[.}'.,1.){}0 'zficres

| 35!03{'*00““““5 |

| have no information concerning specific Navy or Air Force installations. | do

have a list, more or less complete, of Army installations.

The bottom line of the Sikes Act Amendment is that all of a sudden there are
nearly 25 million acres of land that will need to be mapped sometime within
the next 3to Syears. All of these acres will need to be at an order 2.

The real problem is not that there is 25 million acres to map. Neither isit the
fact that there is only about 4 yearsin which to do this. For al practical

purposes, the real problemis that they are stealth acres.
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Stealth

In all likelihood, you know exactly when your non-federal acres are scheduled
to be mapped. That is, they show up on the the soil survey radar.

For the most part DoD land has been ignored and we only cared about it when
installations came calling. Like the stealth fighter, by the time one seesiit, it's
too late to plan a reaction.

34



The scenario could happen something like this. One day, NRCS National
Headquarters knows that there are 2.3 hillion acresin Soil Survey Schedule

and that all are scheduled to be something (initiated, completed, published,
etc.) by sometime (6/96,12/99, 3/00, €tc.).

)35




2,335,520,530 acres

{State of Stealth)

Then, the next day (after the Secretary of Defense calls and asks for soils data)
there are still 2.3 billion acres in Schedule. However, there are 25 million that
aren’'t scheduled for anything or need to be rescheduled, with a date of 1999.

That's like having another state the size of Kentucky show up with only some
old mapping, some farm plan mapping, and some National Resource
Inventory- Primary Sampling Unit’s,

In the past, most states were able to deal with these stealth acres because they
had some soil scientists working in the area on survey’ sthat didn’t have
mandated end dates. However, with current budgets, the states have turned to
reimbursable agreements. This means that if a survey area doesn't get plugged
into the planning process severa years beforeit istime to do it, the states
won't have the resources.

For example, Texas and New Mexico. They were told 30 September 1995,
that Fort Bliss (1.2 million acres) needed to be mapped within the next 5 years,
with several hundred thousand acres being mapped by 1998. Texas and New
Mexico are going to staff the survey with new hires.



West Region

{Instailation Acreage)

34263 23,964
BT 161,500 | 3506
262,939 | 913164 421,623
i
-y,
¥y I"f‘_ﬁ q‘::s
"% 11‘%
i
8,622,828 T

It has been determined that the acreage figures in this dide are valid for Army
installations. If they err, it is on the low side. These figures do not include Air
Force and Navy installations.
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YELLOWSTONE NATI ONAL PARK
FI ELD TOUR

for the

WESTERN REGIONAL COOPERATIVE
SOIL SURVEY CONFERENCE

June 2 -7, 1996

Best Western Grantree Inn
Bozeman. Montana
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SOILSOF YELLOWSTONE
NATIONAL PARK

Field Guide prepared for tour of the
Western Regional Work Planning Conference

June 5.1996

Compiled and organized by:
Henry Shovic
Ann Rodman
Eric Compass
Mike Wilson
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AGE

CYCLE VOLCANIC UNIT (millions
of years)
Plateau Rhyolite
Central Plateau Member 0.07-0.2
(forms Pitchstone, Madison, and
and Soitatara plateaus)
Mallard Lake Member 0.15
Shashone Lake Tuif 0.16
« Obsidian creek Member 0.09-0.32
* Roaring Mountain Member 0.08-0.4
Third (makes Obsidian Cliff)
Volcanic Upper Basin Member 0.28-0.6
Cycle Osprey Basalt 0.2
Madison River Basait 0.1 -0.6
Swan Lake Fiat Basait 0.2 -0.6
(flow at Sheepeater Cliff)
Fails River Basalt 0.2 0.6
LAVA CREEK TUFF 0.6
Undine Falis Basalt 0.7
Mount_Jackson Rhyoiite 0.6
Second Island Park Rhyolite 1.3
Voicanic MESA FALLS TUFF 1.3
Cycla Basalts of warm River 0.6 -1.2
Lewis Canyon Rhyolite 0.9
First Basalt of the Namows 1.5
Volcanic HUCKLEBERRY RIDGE TUFF 20
Cycle Junction Butte Basalt 2.2
* Lava flows oulside the caldera
REF (3)

- -
'J' —

0 10 20 30 40 50KLOMETERS

Figure 2. Map of Yellowstone National Park, Wyoming, showing
0.6-Ma Yellowstone caldera, two domes, active and re-
cently active hydrothermal features (solid black), major faults
(solid lines outside caldera region), and locations oOf selected
named thermal areas. Letter codes show approximate locations of
major thermal areas mentioned in text: BC, Boundary Creek; CH,
Crater Hills; GC, Grand Canyon: HLB. Heart Lake Basin; HSB.
Hot Springs Basin: JC. Josephs Coat Hot Springs; LB, Lower
Geyser Basin; MB. Midway Basin; MH. Mammoth Hot Springs;
MYV, Mud Volcano; NB, Nomis Geyser Basin; SB, Shoshone Basin;
UB, Upper Geyser Basin; WS, Washbura Hot Springs; WT, West
Thumb; YL, Yellowstone Lake {stippled area). Qutline of Yellow-
stonc National Park shown for reference. (Figure revised and re-
drawa after Christiansen, 1984.)
REF (2)
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Yellowstone National Park
Location of areas dominated by Inceptisols or Mollisols

1 ’l—Ez: ) :-‘Ii!l-fl;-lm‘ *
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i 2 ”um__fff_-::",;; el "‘T%ﬁ::

< = !'llfl o
}!f""" .

sl %
t _glgmj! i

il 'ilft e
m]mil] mﬂﬂ“ il ffillum’i,..
/
{
Parent materzal | Most common subgroups Maost common families
rhyolite Typic Cryockrept, Dystric Cryochrept, | lo-sk, sa-sk, co-io
Typic Cryuembrept
andesite Typic Cryoboroll, Typic Cryochrept, | lo-sk, fi-lo, co-lo
Pachic Crvoboroll

REF (5)
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Table 3. Selected characteristics from saturated paste extracts.

Woriz EC  pH Ca Mg Na K Al 8§ co3 HCo3 f Cl $04 WNOZ NOY
ds,- [ Y T L T P A gy ..-ml ,u --------- Arssmvuma semssansvnsanss e
Upper Annex
Oa 0.30 3.9 2.06 0.52 0.41 2,88 0.59 1.24 0.00 0.00 2.22 11.12 0.52 0.00 0.41
A 0.2 4.2 0.14 0.04 0.12 0.12 0.04 0.23 0.00 0.01 0.05 0.24 0.05 0.00 0.04
AC  0.14 $.1 0.03 0.02 0.13 0.06 0.01 0.10 ©.00 0.03 0.03 0.15 0.03 ©.00 0.03
¢ 0.1l 5.1 0.00 0.00 0.05 0.05 0.03 0.17 0.0 0.00 0.03 0.11 0.03 0.00 0.03

Lower Solfatera

A 1.15 2.2 0.16 0.4 0.12 0.10 0.11 0.13 @00 090 005 0.19 Db.8% ©.00 0.05

Cl 0.43 2.5 0.10 0.02 0.10 0.05 0.02 0.12 0.90 @.00 0.05 0.15 0.25 6.0 0.02

c2 0.52 2.6 0.11 0.04 0.20 0.07 0,04 0.11 ©0.00 0.00 0.10 0.32 0.39 0,00 0.02

L3 20.50 1.2 0.29 0.06 0.02 0.10 @0.2% 0.24 0,00 0.00 O0.00 0.90 11.16 0.0 ©0.00

€4 21.60 1.2 0.25 0.05 o0.09 0.07 003 0.14 0,00 0.00 0.00 0.44 9.59 0.00 0.00
EC = slectrical conductivity REF (6)

Y
Table 6. C ay aineralogy for selected horizons.

Soil Horizon  kkT MI CR AL Qz
Lower Rorris A xx ¥ - X x xx
AC X - XXX ix xx
cl X - XAANXX xxx xx
c2 -§ - XEXXX XXx XX
Upper Rorrls A a0 x X - XX
Bw2 AXXXX X xx X Xx
Cr XXXXX X XX X x
Lover Sclfatera A X X XXX X *n
c2 - XXX x XX
c4 - AxXux xx b 4 4
Middle solfatera A XX X XX X X
BC XX X X X X
c2 - - XXUXX xx xX
Uppar Solfatera A X X xx X
Cl XX - X X X
c3 XX X Xx X
c5 - - XX b 4 4 XXX

Tnc, kaolinite; H, mica; CR, coristobalite; AL, alunite; QZ, quarts.

# Relative quantities approximately @ gueta tor XXKXX = >500 O kg-lj XXXX = 300~500
g kg-1f XXX = 100-300 g kg=t7 XX # 30-100 9 kg-1; X = 0=30 9 Kg-I.

§ -~ = Not datected.

REF (6)
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Table 4. Chemical compositions (mgfkg) of selected thermal watsrs, Normis Creyser Basin,

T ———

Analyng
Mo Narre e Rel *C FH §i0, Nz F 4 Ce Mg L Ci 504 HCO,
e ai 1 92 700 589 400 93 24
S O e i Temace” OI02R0 2 88 282 o M 20 00 T8 @5 1k &
3 South base Porcclain Terrace 09/06%0 2 89 536 655 400 100 182 008 869 637 99 32
4 Litde Whirligig oM 3 91 320 420 349 83 2.50 0.50 5.M 607 113 0
Sulfur Dust 0N261 4 o 275 280 250 57 450 015 350 427 197 0
00718760
6 Porkchop Wl 2 66 640 030 740 860 33 18
7 Porkehop 06/1189 5 N 16N ) gag 8 I 056 ?.60 pye- bH 6
. 257 00
g Echinus Geyser temz 90 . 13 45 370 052 035 125 170 0
9 Echinus Geyser Wiishs 2 w6 296 52 4M 052 t17 360 0
10 Opal Spring 09/19/60 4, 90 180 168 5 2 070 0.05 3 760 0
Il Harding 0607 3 93 353 325 26 2 080 025 009 2 123 0
12 Y-12 drill hole 09713463 2 238  7.86 352 377 21 te0 0.20 | 43 528 34 79
13 Y-9 drill hole 09/16/69 > 195 B84 412 268 16 o080 004 098 go 43 488
References: (1) Thompion and Yadav (1979). (4) Rowe and others {19731,
g; Unpubus:nnu nLé.S. Geo{me;)l Survey data. 5 x;rm and odneS: (19190). F ( 2)
Thanpacn 1adoien (573 RE
ACTIVITY OF SELECTED GEYSERS
Durasices Hckghs {re}
Geyser Lmicrval
Mo Goyser Baibs

[E— p— )RR TE-120

Steamboat % days-30 yoar, talen § L 1-13+ minuies 10-30

Echinus .'tﬂ-ﬁﬂ_rmn_m:s : 3560+ minuias 10~30
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Soil Quaity/Soil Heath Committee Report
6/7/96

Committee Members:

Chad McGrath, USDA, NRCS, Portland, OR

Cliff Fanning, BLM, Portland, OR

Gerald Nielsen, Montana State University

Bill Ypsilantis, BLM, Coeur d’Alene, ID

Robert Meurisse, USDA Forest Service, Portland, OR
Lewis Daniels, USDA, NRCS, Lakewood, CO
Robert Klink, Bureau of Indian Affairs, Portland, OR
Hays Dye, USDA, NRCS, Phoenix, AZ

D.M. Hendricks, University of Arizona

Goro Uehara, Universty of Hawaii

Wally Miller, University of Nevada

Jerry Freeouf, USDA Forest Service, Lakewood, CO
Alan Kosse, Bureau of Indian Affairs, Galup, NM
Dwight Hovland, BLM, Anchorage, AK

Terry Woosley, BLM, Reno, NV

Neil Peterson, USDA, NRCS, Boise, ID

Gary Ford, USDA Forest Service, Coeur d’Alene, ID
Chris Smith, USDA, NRCS

Greg Snell, USDA, NRCS

Gary Muckel, USDA, NRCS

Alan Amen, BLM

Dan Shurtlif, USDA, NRCS

Committee co-chair

Karl Hipple, USDA, NRCS, Spokane, WA
Committee chair

Cathy Seybold, USDA, NRCS, Corvallis, OR

The committee was given four charges that were addressed as follows:
a. Develop interagency soil quality delinition:

The committee recommends the following definition for soil quaity:

The capacity of a soil to function, within ecosystem boundaries and land use, to
sustain and improve biological productivity, environmental quality, and plant and animal
health, relative to itsinherent characteristics.

In other words, a healthy soil resource base ensures a sustainable food and fiber productionin an
economicaly and environmentaly sound matter. Soil quality was also suggested as having a
vaue judgement that has economic implications,



The capacity of the soil to “function” is referring to what the soil does. Five vitd soil functions of
soil have been identified: (1) sustain biological activity, diversity, and productivity; (2) partition
water, energy and solute flow, (3) filter, buffer, immobilize, detoxify materids, (4) supply, store
and cycle nutrients and other materials; (5) support structures and protect archeological treasures.

Soil quality and soil hedth have been proposed as having different meanings. Three definitions
for soil health were suggested: (1) the evaluation of soil quality over time; (2) the gage used to
ascertain whether or not the soil is functioning according to the natural processes under which it
formed; and (3) the condition of the soil with reference to its inherent quaity and ability to
perform its vital ecosystem functions. After much discussion, the committee came to the
concluson that soil health was included in the concept of soil quality and definition as stated
above; therefore a separate soil health definition was not necessary.

b. Propose criteria for assessment of soil quality:

The committee recommends using indicators of soil quality asameans for assessing the quality of -~
a soil. Soil indicators consst of visua, physical, chemicad and biological attributes of the soil, and
collectively can be used to assessits quality. Indicators depend on soil function; therefore soil
function or functions must be identified before indicators are selected. Five vital soil functions
were identified and are listed in the soil quaity definition section above. Usudly, a core set of
indicators are chosen (referred to as a minimum data set) that collectively give an indication of the
soils quality or capacity to function effectively.

Sail quality indicators should be sensitive to soil changes due to land management. Examples of
specific indicators are soil respiration, infiltration, and soil color to indicate organic matter levels.
Indicators should also be chosen based on the category of people making the assessment; three
categories were suggested: land owners; technical advisors, and research scientists. Indicators
should also be chosen based on the hind of land (e.g., rangeland, forest land, agricultural land) or
land use. The function of the soil will vary depending on the kind of land and land use, so
indicators must be chosen to reflect those functions. Also, the scale of assessment (e.g., Site,
field, state, national) needs to be considered in the selection of indicators.

It was proposed that long-term monitoring of soil quality indicators be established for assessing

changes in soil quality over time. Monitoring would help to establish sustainable organic matter

levels needed for sustained productivity, and would also establish erosion rates and water table

depths for hydric soil indicators, Long-term monitoring will determine changes in productivity,

and allow for adjustmentsin land management that are needed to improve quality. It will also ‘,
determine if soil management systems are achieving their god. \

One proposa was that the “healthy rangeland” initiatives of BLM be used as a starting point for
development of field assessment criteria for rangelands.

c. Propose standard methods for measuring:

There is aneed for severa “standard” approaches for measuring soil quality that will depend on
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the specific land use, degree of accuracy or precison desired, specific type of indicator variable
and for whom the sampling is intended. We need to maintain flexibility in measuring soil quaity
because of geographic and local differencesin soils. Local standards should be developed in
order to encompass the unique biophysical conditions a a Ste.

For indicators that have standard methods listed in the “ Soil Laboratory methods Manua” or
“Soil Survey Manud”, those methods could be used. Choose standard methods for indicators as
appropriate for the area and soils. Sampling methods for indicators should capture the spatial and
tempora variability of soils. Units of measurement should be presented in both Metric and
English units.

It was proposed that a “standard” minimum data set could be established for measuring soil
quality. Such adata set might include such measurements like bulk density, pH, organic matter,
K,,, aggregate Stability/distribution, and electrical conductivity.

Establishing long-term monitoring Stes for soil quaity indicators was suggested as a possible
gtandard method for measuring or monitoring soil quality over time. Examples of long-term
monitoring sites might include Primary Sampling Units (PSU), LTERs, and CFI.

d. Define inherent potentials of soils:

After much discussion, the committee could not come to a consensus on what inherent potential
was intended to define. The committee recommends deferring this charge back to the Steering
Committee, and to Maury Mausbach, for further clarification. The committee is requesting a
second chance to address this charge after clarification.

Our discussion included severa proposed definitions for inherent potentiad of a oil, these were:
(1) asoil’snatural ability to act on or react to agiven set of factors affecting that soil; (2) asoil’s
inherent ability to sustain production of whatever crop it supports. This includes al land uses; (3)
the ability of soilsto carry out their vital functionsin their normal environment over the long-
term, using standard cultural practices; (4) the natural ability of a soil to sustain productivity,
maintain environmental quality, and promote animal and human hedlth.

Other topics proposed for inherent potentials included the following: (1) productivity of wildlands
could be assessed by using the ecological site concept: seral stage are the reference points and
PNC isthe inherent potential; (2) the SRPG (Soil Rating for Plant Growth) that Ray Sinclair is
developing may be a way to establish and/or a starting point for determining the inherent potentia
of soils; (3) soil potentid ratings, as defined in the Nationa Soil Survey Handbook, indicate the
relative quality of a soil (through a soil potential index) for a particular use compared with other
soils in a given area. It was suggested that this method could be used to aid in decision making.



Future Marketing Strategies Committee Report
West Regional NCSS Conference, Bozeman, MT
June 2 -7, 1996

List of Participants:

Janis Boettinger
Bill Broderson

: Tom Paine

Eric Vincent

Scott Davis

Joe Moore
Bob Lund
Dick Folsche

* Dave Smith

Y

Wayne Robbie

Dick Arnold

Henry Shovic

Charges:

a. Develop educational strategies to promote public interest in soils and soil health.
b. Develop a catalog of available soil educators.

c. Compile sources of available soil education tools.

Accomplishments:

Present resolution to Western Cooperative Soil Survey Conference for adoption; present justification
and action items.

Gods:

1. Resolution adopted by WCSS Conference participants and presented to National Steering
Committee for consideration by other regions and NCSS.

2. Do it.

Resolution:
The partners of NCSS accept shared responsibility for developing, updating, cataloging, and
disseminating soil education stratet%ies, tools, educators, and materials for enhancing public interest,

understanding, and knowledge of the importance of soils and soil health through use of the World
Wide Web, coordinated by NRCS- NSSC.

Justification and Background

Soil is an important resource that is essential for the sustainability, protection, and enhancement of
environmental quality and socio-economic development in the U.S.

Public awareness of soils and soil health is important for stewardship of natural resources.
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Education about soils at al levels Eglprimary through adult) is necessary for promoting
stewardship/conservation of natural resources.

NCSS partners are most knowledgeable about soils and soil educational resources and, therefore,
should pool their knowledge base and facilitate public awareness of soils.
Action Items:
Pilot Project
. Solicit contributions of existing soil educational resources and obtain permission to catalog.
. Submit catalog to NSSC for linkage to the NRCS World Wide Web page.

. Monitor numbers of hits and evaluate success.

Specific Resouces_for Catalogin inkage/Reference
. Soil and Water Conservaion Society educational materials.
. National Geographic “Kid Net” (Dave Smith).
. NRCS California Teacher Aids (Eric Vincent).
. “From the Surface Down” -NRCS, Bill Broderson.

. New Mexico Association of Conservation Districts “Project Soil” and other NM resources
(Wayne Robhie).

. NRCS NSSC materials, e.g., soil quality, history of soil survey materials, etc. (Gary Muckel®).
. Soil Survey status maps for each state.

. Yellowstone Soil Survey (Henry Shovic).

. Alaskan Soil Survey (Joe Maoore).

. List of soil educators and contacts (all).

. Soils of the U.S. (Lloyd Quant).
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Resear ch and Development Committee Report
West Regional NCSS Conference, Bozeman, MT
June 2 - 7, 1996

Charges:
a. ldentify and prioritize research and development needs related to NCSS roles.

b. Identify opportunities for meeting research and development needs (eg. source of funding,
collaborative agreement) within new organizational structures.

Research and Development Needs
-- Communication and tecnology transfer utilizing new tools-- ie. INTERNET.
-- Mapping techniques to match NASIS capabilities.
-- Use of new imagery types as ancillary tools.
-- Vdidation of Guidance sheets used in Western U.S
-- Clearer guidance on GIS development (standardize?).
-- Western U.S hydric indicators.
-- Soil health indicators in desertic regions.

-- Risk assessment in use of soil survey interpretations.
-- Spatia reliability, quantification, measured vs. estimated, temporal.

-- Landscape modeling vs. site modeling.

-- Marketing of NCSS data and products.

Research and Development Opportunities
-- Datamining on Internet.
- LTER's (NSF).
-- Partnering/Teaming (multi-agency).
-- NASA-Mission to Planet Earth.
-- Ingtitutes and centers of excellence.
_ Sharing staff, equipment, data.
_ Increased communication with partners via a National Research Agenda Committee
(with regiona committees).
Research and Development Committee Recommendation
Establish a Western Regional NCSS standing committee to address resear ch and development

issues and needs.
Move for acceptance of report.
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WESTERN REG ONAL COOPERATI VE
SO L SURVEY CONFERENCE

BOZEMAN, MONTANA
JUNE 2-7, 1996

COW TTEE for RI PARIAN SO LS

WLLIAM VOLK -CHAI R
JOHN NESSER = CO- CHAI R

COW TTEE CHARGES:

A) Develop definition of riparian soils. -

B) Propose interagency criteria to field nmap riparian areas.

C) Propose nethods to identify riparian areas using existing
soi |l s data.

This work group has been assigned the task of pronoting
di scussions relative to interagency efforts to identify and map
| andscape areas having riparian val ues.

Strong reference is nade to the information contained in the
proceedi ngs of the Wstern Regional Cooperative Soil Conference
held at Flagstaff, AZ. on the canpus of Northern Arizona State
Uni versity during June 22-26, 1992. Many worthwhile comments and
suggestions are contained in the proceedings. An interagency
neeting on Riparian Area Mapping Conventions was held in Phoenix
Az., on April 16-18,96. The need for interagency coordination
and agreenent on this issue was the driving force. Addi ti onal
information and references are available in the neeting report.

The focus of this conmttee is to build upon the existing base
and propose changes or additions to be incorporated into the
National Soil Survey Handbook.

Conference participants are encouraged to discuss these issues,
present their viewpoint, provide references, actual experiences
or any case studies to conmittee chairs or nenbers, preferably in
witten or electronic form
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DEFI NI TI ONS

See attached definitions from sources such as the Forest Service,
Bureau of Land Management, Society of Range Managenent and
others. (material from the Interagency meeting in Phoenix).

Conference participants nust be cognizant of the need to address
riparian needs and challenges. To becone ensnared in deep debate
over a definition that by necessu)(1 must cover the U S. may not
be productive. W nust agree on the basics and go forth to
address the issues. W should try to avoid the difficulties that
now troubles the Hydric soils definition.

PROPOSAL:

A small interagency group neet to devel Oﬁ Or select a comon
definition from those contained in the Phoenix report. _
Definition will then be forwarded to commttee for consideration
of incorporation into the National Soil Survey Handbook section
629- (G ossary of randform and Geol ogic termns.



FI ELD MAPPING CRI TERI A:

Cartographic nethods currently used in traditional soil surveys
are inadequate to neet the assessnment and managenent needs of

nost riparian/wetland areas. Mt if not all current soi

surveys do not discuss riparian areas or values. Both FS end BLM
are required to inventory riparian areas and are interested in

i nt eragency cooperation to address inventory and assessnent

procedures of these high value areas. Ri pari an areas occur
regardl ess of ownership or adm nistrative boundaries. Congr ess
will ask for the extent and/or condition of riparian areas and

consistency in reporting is inportant.

Three basic criteria are involved in riparian areas, material
from the Phoenix neeting are presented below. Additionally,

i nfl uences such as mappi ng scale, varied termnology requiring
sone definition, legal scrutiny, various purposes of inventory
provide for local, regional or national differences.

1. BAL8 CRITER A

Soils in natural riparian areas exhibit distinct features
that are caused by deposition, flooding and/or water table.
Riparian soils will typically have free water (water table)
avail able for plant use at sone (nost) tinme during the grow ng
season.

2. HYDROLOG C CRITERI A

Hydrol ogic features of riparian areas are flooding and or
free water 1 n the rooting zoned. Flooding and or free water are
present for a frequent duration sufficient to influence plant
community composition. R parian areas are associated with
watercourses or water bodies.

3. VEGETATI ON CRI TERI A:

Current or potential riparian plant comunities consist of
species that require free water or tolerate flooding in the
rooting zone of the soil.

PROPCSAL:

1. Inventory what is there, use an ecol ogical survey approach to
describe riparian areas. Arizona NRCS approach with the Nationa
Park Service is a good exanpl e. Interdisciplinary approach is

strongly recommended; ownership of the effort and product across
di sciplines and agencies is a strong step towards success.

2. Identify and discuss riparian values in all mapping units
t hat have riparian/wetland areas as a minor unnaned conponent,
perhaps even if in the case of inclusions. These small riparian
or wetland areas often equal or surpass the resource val ues of
much | arger upland areas.
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3. Treat delineated riparian areas as a regular polygon unit.
-label with a map unit symbol, correlate wthin Tegend.
-popul ate the NASIS data base accordingl
-attributes selected to neet the needs of the customers.

4. Areas to small to delineate as a polygon will use a line
segment or special synbol nethod. Nhﬁ unit symbols are assigned
tothe riparian area, correlated and have unique descriptions.
(BLM reference, TR 1737-7 and nethods outlined by George Staidl
(SCS Retired) in his technical note dated 3-8-91).

s. Use the software tenplate siteform With additions from pages
18-22 of the usrs aquatic framework. Expanded use with review
and updates to the software will increase use and application.

6. Develop a list of criteria to be considered in the inventory
of riparian areas. Additional items can be added to the criteria
in the references and material from the Flagstaff and Phoenix
meetings. List should be cross referenced to issues or potentia
uses, and divided into mninum optional or specialized,
gatﬁgpr%eii In this manner, steps towards consistency can be
initiated.



IDENTIFICATION of RIPARIAN AREAS with existing SO LS DATA

* Use of soil geographic databases, such as STATSGO or SSURGO or
t he proposed next generation NASIS. Qher unamed data bases that
have attributes to address R parian or wetland issues included in
this concept.

* Regional planning specialists could request G S data (nmap)
from data bases such as STATSGO. Specialists would select
attributes (elenents and codes) such as frequent flooding, hydric
soils, very poor or poor drainage classes, hydrophytic

vegetation, ponding, wetland wildlife habitat, selected &.

groups etc. to locate areas having potential riparian areas

i nfluencing regional planning efforts.

Local watershed(s), small groups or perhaps single owner
planning efforts could request simlar maps from an avail abl e
data bases such as SSURGO. This request could key on sel ected
el enents and codes as was done in the STATSGO exanpl e. Care nust
be exercised as "one size may not fit all"™. El ectronic data
bases give specialists the unique ability to select attributes
that are related to the issue, producing a tailor nade-nap.
Several data bases such as soils, hydrol ogy, ownership,

t opography etc., to provide a better product.

* For nore specific local applications the existing hard copy
soil surveys could be enhanced by on site investigations to
provide the needed information at a |arger scale.

* Attributes could be used in conbinations to cross check
applicability. Attributes (elenments and codes) may be MLRA or
LRU specific. W nust renmenber that we are serving the
"customer'" who wants a service and a product from our data bases
and experi ence. It should be our goal to work with and for those
custoners. If we don't our custonmers will go to other [ess
scientific or reliable sources.

* Oher federal and state agencies have soils information that
was produced for other purposes but may suit the needs of today.
As an exanple the Bureau of Reclamation has soil surveys and
studies relating to irrigated agriculture that nmay have val ue.
Let's use what is available, the taxpayer (you and |) doesn't
need pay tw ce.

* Material was presented at the Phoenix meeting describing the
use of a Helicopter utilizing an IRZ InfraScan technique using
film sensitive to near infrared wavel engths to discern riparian
vngtation. This method al so incorporated GPS for georeferencing
0 at a.
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.iparian areas are ecosystems that occur along watercourses_or water b_g:ﬁgQ They are distinctly different
'om the surrounding lands because of unique soil and vegetation characteristics that are strongly
1fluenced by free or unbound water in the soil. Riparian ecosystems occupy the transitional area between
1e terrestrial and aquatic ecosystems. Typical examples would include floodplains, streambanks and
ikeshores.

iparian areas are not a separate land use, but may exist withii all land covers and uses, such as cropland,
ayland, pastureland, rangeland, and forest land.

(RCS -- National Range and Pasture handbook ( draft} -

lossary:
Riparian - Areas or habitats adjacent to streams, laker, or other natural free water, which has a
predominant influence on associated vegetation or biotic communities,

Riparian Ecosystems = (1) Those assemblages of plants, animals, and aquatic communities whose
presence can be either directly or indirectly attributed to factors that are water-influenced or
related. (2) Interacting system between aquatic and terrestrial situations, identified by soil
characteristics, and distinctive vegetation that requires or tolerates free or unbound water.

Riparian areas are a form ofwetland transition between permanently saturated w:l@nﬂ upland reas.
These areas exhibit vegetation or physical chatacterirtics reflective of pernnanent surface or subsurface
water influence. Lands along, adjacent to, or contiguous with perennially and intermittently flowing rivers
and streams, glacial potholes, and the shores of lakes and reservoirs with stable water levels are typical
riparian areas.

... Excluded are such sites as ephemeral streams or washes that do not exhibit the presence of vegetation
dependent upon free water in the soil.
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\iparian areas consist of riparian ecosystems, aquatic ecosystems, and wetlands. They may be associated

vith 1akes, reservoirs, estuaries, potholes, marshes, springs, bogs, wet meadows, and intermittent or
erennial streams where free and unbound water is available.

Riparian areas are ecologicaly more diverse than surrounding uplands.

Glossary:

Riparian Areas- geographically dilineable area with distinctive resource values and characteristics that
are comprised of the aquatic and riparian ecosystems. Riparian areas may be associated with

lakes, reservairs, estuaries, potholes, springs bogs, wet meadows, and ephemerd, intermittent, or
perennial streams.

Riparian Complex-a unit of land consisting of bietic and abiotic factors, which is identified by changes
in geomorphology, landform, soil, stream gradient and vegetation. *

Riparian Ecosystems - a transition between the aquatic ecosystem and the adjacent terrestrial ecosystem

identified by soil characteristics or distinctive vegetation communities that require free or
unbound water.

Riparian Vegetation - plant communities dependent upon or tolerant to the presence of fres or unbound
water near the ground surface ( high water table)

SOCIETY OF RANGE MANAGEMENT

Glossary:

Riparian - Referring to or relating to area adjacentto water or influenced by free water associated with
streams or rivers on geologic surfaces occupying the lowest position on awatershed.

Riparian Ecosystems - (1) Those assemblages of plants, animals, and aguatic communities whose
presence can be either directly or indirectly attributed to factors that are water-influenced os
related. (2) Interacting system between aquatic and terrestrial situations, identified by soil
characteristics, and distinctive vegetation that requires or tolerates free or unbound water.

Riparian Zone- The banks and adjacent areas of water bodies, water courses seeps and springs whose
waters provide soil moisture sufficiently in excess of that otherwise available locally so as to
provide amore moist habitat than that of contiguous fleed plains and uplands.

Riparian Vegetation - Plant communities dependent upon the presence of free water near the ground
surface ( high water table).
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DeEnition

towe f‘! 9543 621 -

2 tiparign associstion of any kind {exeluding marskes] is one which
is in or adjacent to drainageways and/or their floodplains and which
is further characterized by species and/or life-forma different than
that of the immediately surrounding non-riparian climax.’

Dick-Peddie and
Hubbard {1977:88)

*associated with water courses. Riparian may refer to vegetation
Bssociated with large rivers or with small, evan intermittent
drainages such as artayes.”

i

McCormick
{1979:363)

‘Riparian wetlands are {owland terrestrial ecotanes which derive
their high water tables and alluvial seils from drainage and erosion
tmm adjacent uplands on the one side. or from periodic tiovding
from aguatic EcosvsTems on the other.”

Johnson and
McCormick
{1979:program to
the meeting)

‘ecosystems with a high water table because of proximity to an
aquatic ecosystem or subsurface water...jand}... usually ogeur as an
&cQTone berwesn Bquatic and upland scasyetams but hava distinet
vegetation and soil characteristics. Aridity, topographic relief, and
presence of depositionsl soils most strongly influsnce tha extent of
high water tables and associated riparian scosystems....Ripatian
ecosystems are uniquely characterizad by the high spacies diversity,
high species densities-and high productivity. Continuaus
Interactions occur between riperian, aquatic, and upland terrestrial
ecosystems through exchanges of energy, nutriants, and spades.

Warnar and Hendrix
{1984 :xxv)

"environs of freshwater bodies, watercourses, and surface-emergent
aquifers (springs, secps. and oases) whose tranrpored wamrs provide sofl
memye sufficotiy in excess of that omrrwise avaiizble throaph Jocat
precipicton ¢ poltnizty suppon the growth of mesic vegeaton ”

Johnson et al.
{1084:380)

*Oun or perwining to land adjacent to riverine 2nd esmarine chammels,
lacustrine beds, or oases and other sites where surface water and/or
groundwater occurs in excess of on-site precipitation; oceupied by biotic
communities differing in species composition and/or population densities
from those of the surrounding uplands due to the substrate: a) being
petiodically covered with water; b) having higher soil moisture; or ) in
the case of rocky banks or eliffs, existing plant and animal species are
dependent on & proximity to wazer.”

Sheet | of 2

)
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.

Soctery for Range
Management
(contained in 2
statzment of
Findings regarding
the Public
Rangelands Policy
Amendments Act of
19E5)

*Riparian zones or areas are the banks and adjacent areas Of water bodies,
water courses, seeps and springs whose wazers provide Soil moisture
sufficiently in excess of that otherwise available locally SO as to provide a
more moist habitat than that of contiguous flood plains and uplands!’

[Concluded)

Bureaw of Land 'Rxpanmmmmmofmmunfmmm:mmmﬂ

Mzinagement ccosystetos, whose prescnce is dependent wpon surface and/or subsurface

definidon comained | water, and which revea! through their exising Or potential soil-vegetzton

i Draft Riparian compiex the influcnce of that wazer. Riparian areas may be associared

Area Management with feamures such as lakes; reservoirs; estanies; potholes; springs. bogs;

Policy Statemen: WCC meadows; muskegs; and ephemeral, inermirtent, or perennial”
streams.

Anderson (1987:70) | "2 disninct ecological site, or combinstion of gites, in which o0l moismre
s sufficiendy in excess Of that otherwise available locally, due to rus-on
and/or subsurface seepage. so as to result in an existing or potential soil-
'vegetation complex that depicts the influence Of that extra soll moismre.
Ripatian 2reas may be aswociped with Lkes; reservoins; estuaries;
potholes; springs; bogs; wet tezdows; muskrgs: and interminent or
perennia! sueams. The distinceive soil-vegetation complex is the

Minshail et i, "Land inclusive of hydrophytes and/or with soil that is saturated by

{1989:6) fround water for ar feas pan of the growing seasom within the rooting
depil of potencal narve vegetatiop. "

Huffman (in Larson | "...2 flocdplain ecosynem dominarsd by woody vegetation that bas

et ab, 1981); demonstratad abiiity, because of morphological adapratiansfs),

definition for physiclogical adapmasions(y), and/or reproductive strategict to perform

bozormland eartzin requisite iife funrtians which ensble the species to achieve mamrity 8
bardwoods in ap covironmenr where the 10ils within the root Zope may be inundated

of sarurated for varous periods during the growing season ®

1-6
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‘Table 1-2. Unique characteristics and features that separate riparian
iecosystems from other ecosystems’

Riparian ecosystems:

-Are linear in shape as a consequence and function of their proximity to rivers and streams,
and often have very high edge-to-area ratios.

-Receive and process more energy and material from adjacent Landscapes than other types of
ecosystems.

-Are connected 1O other ecosystems, both upstream and downstream. and upslope (upland
ecosystems) and downslope (aquatic ecosystems]. Functionally, there are continuous
interactions among riparian, aquatic. and upland ecosystems through the exchange of energy,
nutrients, and species. This exchange is active in mobile organisms but also occurs passively
with flooding events.

-Occur along streams. rivers, arroyos, ponds, lakes. or other water bodies.

-Have vegetation growth dependent upon relatively high soil moisture content.

-Have complex hydrologic and geomorphic satdngs and experience periodic flooding.
-Possess alluvial or other characteristic soils (some, but not all lands).

-Have special water-related functions such es erosion control.

-Are producdva sites with special management needs.

-Involve an array of plant types and plant communities

| -Have multiple resource uses and values

-Have promoted increasing public interest, legislation, end government programs to protect,
| mitigate, recover, altar, and enhance riparian areas.

-Are characterized by a combination of high species diversity, high Spacias densities, and high
|| productivity.

-Are acotonal in nature. occurring between aquatic and upland ecosystems: however, they
tend to have distinct vegetation and seil characteristics.

rmw




BUSINESS MEETING MINUTES
for the

WESTERN REGIONAL COOPERATIVE
SOIL SURVEY CONFERENCE

June 2 -7, 1996

Best Western Grantree Inn
Bozeman, Montana
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Western Regional Cooperative Soil Survey Conference
Bozeman, Montana
June 7, 1996

Business Meeting Minutes
The meeting was called to order by Chuck Gordon at approximately 10 a.m.
Old Business
No old business.

New Business

Location of next Reeional Conference

The location of the next Regional Conference was discussed. There was discussion
about whether a fixed rotation of sponsoring organization was required. No consensus
was reached on that. Two potential locations were tentatively nominated:

Las Cruces, New Mexico
Needles, Nevada - Canyonlands area of Utab

It was moved, seconded, and accepted by voting members by voice vote to close the
nominations for location of next conference. The regular rotation of sponsoring
organization would be the Western Regional Agricultural Experiment Stations. The
representatives from New Mexico and Utah were not present at the business meeting.
They were to be contacted by Ken Scheffe and Bill Brodenson respectively to
determine their interest in sponsoring the next meeting.

Permanent Steering Committee Chair

Bill Dollarhide submitted a proposal to amend the by-laws to eliminate the position of
the permanent chair and to add a NSSC representative as associate member to
maintain files, assist with conference coordination, etc. (see attached amendments to
by-laws). The second part of his proposal was adding a soil scientist on the West and
Northern Plains Regional Conservationist staffs as an advisor (see attached
amendments to by-laws). The proposal was accepted by voting members by voice
vote.

Soil Taxonomv_ Committee

Bill Dollarhide submitted a proposal to abolish the soil taxonomy committee as a
permanent standing committee. He noted it could be reappointed at a later date if
needed as a temporary committee. This proposa was not accepted by voting
members. Further discussion ensued about the duties and functions of the committee
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and how those would be handled. Ken Scheffe suggested that each state soil scientist
be responsible for distribution of proposed taxonomy amendments to cooperators. Bill
Dollarhide resubmitted his proposal to abolish the soil taxonomy committee as a
permanent standiig committee (see attached amendments to by-laws). The proposal
was accepted by voting members by voice vote.

Research Committee

Jerry Nielsen proposed establishing a Western Regional Soil Research Committee (see
attached proposal). Chris Smith suggested adding language for peer review. Jerry’s
proposal was accepted by voting members by voice vote. Further discussion centered
around creating a depository for research results.

Regional Representatives to Attend National Meeting
Bill Dollarhide proposed that the West and Northern Plains Regional Conservationists

will coordinate how many and which representatives will attend the National NCSS
meeting. The proposal was accepted by voting members by voice vote.

Research Committee

Hayes Dye proposed that the present conference steering committee appoint members
to the Research Committee. The motion was accepted by voting members by voice
vote.

The meeting adjourned at 10:32 am.
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United States Nat ur al 5301 Longley Lane

Department of Resources Building F, Suite 201
Agriculture gonservatlon Reno, NV 89511
ervice

“Commitment to Quality”

AVENDMVENTS TO BY- LAWS ~ wESTERN REG ONAL COOPERATI VE SO L SURVEY
CONFERENCE

L1,
B. steering Committee

del ete - Head, Soils staff, Western States (Pernmanent
Chai rman) .

add - NSSC Representative - as associate nenber to maintain
files, by-laws, commttee rosters/charges, proceedings
and assist wth conference coordination.
C. Advisors
add - Soil Scientist on West Regional Conservationist staff

and Soil Scientist on Northern Plains Regional
Conservationist staff.

F. Permanent Standing Commttee-------

delete - 1. Wstern Regional Soil Taxonony Conmittee

Note to acconpany anmendments -

The NSSC wi || distribute proposed anendnents, the soil taxonony, to
all states and National Ofices of co_oBeratmg agencies.  The NRCS
state soils representative will distribute to cooperators in each
state for review and coments.

Tha NACS in Nevede will b thi recognized Rader iv the contervalion of axiueal reroorcd i by confaming [0 fUSImEr S3pecieions
thvough quEkty Sa0Vics, Kt ved CONYmACetion, W dramwohy,

The taturgd Kegoures Cortirvatnn Bandc e,
Tornedy the Eall Consanvpbon Sundcs. works
Bea i 1oe ruiend with the Kmetesn peopls to

CONFOrye Pl FENOUAGE N DR pothvata Tared s, AN EQUAL OFFOATUNITY EMMLOYER



Soi | Taxonony Conm ttees

Presently there are 5 Soil Taxononmy Committees, 4 regiona
conmmttees plus 1 fromthe Soil Science Society of America.
The regional conmmttees are aligned along the sane
boundaries as the Regional NCSS Wrk Planning Conferences.
Despite recent changes brought about by reorganization, it
was suggested to maintain the old boundaries of the regions
w th each region having a Soil Taxonony Committee.

Comm ttee nenbership has always been conprised of a mxture
of cooperators from various agencies and universities. This
menbership has rotated with the exception of a pernmanent
comm ttee menber fromthe NTC and the chair for all the

comm ttees, Bob Ahrens.

Wth the advent of MO’s it was suggested that regiona
commttees open conmttee nmenbership to include all MO

| eaders as permanent nenbers. Menbers from universities and
agenci es other than NRCS can serve on a permanent basis or
on a rotational basis, whichever is decided. [t would be
desirable to have one nenber from each regional conmittee to
act as a coordinator to ensure nenbership is agreed upon and
rotated, if necessary. Bob Ahrens will remain chair of the
conmttees and continue sending proposals to each nenber.

The Western Region has already decided to maintain their
current nenbership for another 2 years.

Below is a breakdown of Mo’s within regions

East
Amher st

West
Anchor age
Bozenan
Davi s
Lakewood
Phoeni x
Port | and

Sout h North Central
Aubur n Bismarck
Littl e Rock I ndi anapol i s
Mbr gant own Sal i na

Ral ei gh St. Paul
Tenpl e

}7 2



VESTERN REG ONAL COCPERATI VE SO L SURVEY CONFERENCE
Busi ness Meet i ng

I Proposal to establish a _
Western Regional Soil Research Commttee

1. Purpose

The commttee's purpose is to identify, document,
prioritize and address. the critical research and
devel opment issues; to identify opportunities for
partnering; to increase credibility; to increase
visibility; and to insure the technical excellence
of the National Cooperative Soil Survey.

2. Membership of the Standing Research Committee

Western Regional Conference Steering Commttee

wi || appoint menbership on a rotating basis from
state university representatives, Natura
Resources Conservation Service, Forest Service,
Bureau of Land Managenent, and ot her

representation as deenmed appropriate by the
Conference Steering Commttee.

1723



COMMENTS--NCSS WORK PLANNING--BRAINSTORMING SESSION

There was a strong emphasis on forest soils in this conference. The info was of great
interest to me as an NRCS cooperator. However, though NF Regional soil scientists
were well represented, very few forest level soil scientists attended. Even though there
was some advertising. | would like to see more participation from scientists involved in
progressive soil surveys on Federal forested land. Possible better targeting? Otherwise
excellent conferencel!

Regional joining of all soil surveys.
Change name - or get into work planning.
-- Disposition of regional planning session.
—- Who in region planning conference has responsibility to forward
committee recomendations to NSSC or elsewhere.
-- Imediately submit committee reports.
Steering Team meet at end of this conference and set disposition of committee
actions.
Purpose
-New issues.
-Bring people up to date on ideas and thinking.
-Mislabeling many issues as soils issues only and need to look at broader perspective
more than just soil issues.
-More at other ecosystems.
-Suggest in some future conferneces - address soil users including sociologists.
-The human ecology side.
-Distribution to management.
-Public info release email.
-Marketing strategy to implement results.
-Watershed approach.
-Can planning conference play a role in stimulating a discussion on watershed
approach by including other people from other disciplines at conference.
-Relation MLRA, CRAs, watersheds.
-Future acquisition of satelite imagery as well as others through NAP committee.

Would like to see more interdisciplinary papers/reports/presentations. Interdisciplinary
team approach mentioned several times as necessary, but emphasis with presentations
still primarily all soils. Suggest presentations by foresters, range specialists, biologists,
growers. My first experience at NCSS conference--very good meeting.

1. A week is toolong. Suggest starting at popn on Monday and end at noon on
Thursday (3 days).

2. Any topics considered by committees need to have substantial pre-works (It is
impossible to accomplish much at these conferences-too many people, etc.).
Committees should present a proposal for consideration,

/1 7¢



Need to do better outreach or communicate with NRCS line management to obtain
better understanding and support for future desired activities.

Need'to formalize the implementation of committee recommendations. Many or most of
the recommendations, after publishing in the National and Regional Conferences are just

plain forgotten.

| believe the presentations from NCSS related activities by old and new partners should
continue about like present.

The committee and issues arrangement should be restructured | think. It would seem a
committee could first address an issue and brainstorm the issue develop an action
plan--then meet or communicate as a committee as needed to develop a proposal that
would be finalized at the next work planning conference.

Continue structured communication with cooperators.
Keep informed on new technologies and needs.
On committee work things (items) need to be seen through to completion.

Provide facilitators to help with conducting breakout sessions.

Devote more of agenda to presentations on projects currently being completed by NCSS
cooperators--that have relevance to soil survey. Presentations on research must
particularly be evaluated to determine if participants will benefit from the information
presented.

Making the task easier. faster. more accurate.

1. Field level Internet access --not NHQ, R.O., SO, Mo, but FIELD.

2. Training on Internet and browsers.

3. Index and atlas of available spatial/temporal natural resource info products

available.

4. Hardware/software availability and access.

a. Employee reimbursment.

b. Shared equipment with other agencies, municipal, universities
Liasons to other data users/developers (formal /informal).

Sharing state/local pilot project information much broader via Internet home pages.
Put implementation and use of Internet into PAW or other job tasks and
descriptions.

Noo




Needs a central theme.

Integrate more NRCS programs like NRI, wetlands, climate data access facility, GIS, etc.
into conference.

Tie state programs into conference not just MO--taxonomy and correlation issues.

Keep field crews from host state involved --have them participate via presentation, field
tours, etc.

Act on recommendations.

Begin conference after noon on Monday (to reduce travel costs).
Hold business meeting earlier in the week.

Get on the World Wide Web. How do we do it?

Eliminate most of the welcoming speakers.

With new NRCS organization who are voting members?

'7¢
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WESTERN/MIDWESTERN REGIONAL COOPERATIVE
SOIL SURVEY CONFERENCE

Soi |l Survey in Ecosystem Managenent

Sponsored by

Bureau of Land Management
| daho Soil Scientist Association
Soil Conservation Service

Speci al Assistance from

Bureau of Reclamation
M dwestern Region Agricultural Experinmental stations
Pintlar Corporation
Uni versity of I|daho
U S. Forest Service
Washi ngton society Professional Soil Scientists
WAshi ngton state University
Western Region Agricultural Experinental stations

QG her Contributing O ganizations

Anrerican Excel sior Co.
Coeur d&'Alene Tribe
Decagon Devi ces
Earth Info Inc.
El ectronic Data Solutions
| daho Conservation League
| daho Department of Health and Wlfare
| daho Departnent of Parks and Recreation
I ntermountai n Resources
National Society of Consulting Soil Scientists
North American G een
Oregon state University
Panhandl e Health District
Pl um Creek Ti nber

Hol i day | nn Convention Center
Coeur d'Alene, | daha
June 12 to June 27, 19%’7(



1994 Ness

REG STRATION LI ST

Aho, Terry = Soil Conservation Service, Spokane, WA
Al'len, Robert « Bureau of Land Managenent, Reno, NV

Aren, Al an
Arnold, R

Bar gst en,

- Bureau of Land Managenent, Lakewood, CO

chard - Soil Conservation Service, Washington, D.C
Bachman, \Wyne - Soil Conservation Service, Huron, SD
Bare, Scott = Idaho Soil Conservation Conm ssion, Coeur

Tom - Bureau of Land Managenent, Gand Junction,

Bautz, G egory - Bureau of Land Management, Lander, wy

Bel ohl avy,
Benedi ct,

Bessi nger,
Boet ti nger
Bor denave,

Bot sf or d,
Bri ncken,
Br ocknmann,

Canpbel I,

Francis = University of Nebraska, Lincoln, NE
Paul - Soil Conservation Service, Pocatello, ID
denn - Bureau of Land Management, Denver, CO
, Janis - Utah State University, Logan, UT
Pierre - National Society of Consulting Soil
Scientists, Sandpoint, 1D

Bruce - Bureau of Land Managerment, Dillon, MI
Edward - Soil Conservation Service, Pasco, WA

d'Alene, | D
60)

Lester - Soil Conservation Service, Lincoln, NE
Busacca, Alan - Washington State University, Pullnman, WA

Steven - Soil Conservation Service, Spokane, WA

Chugg, Jack - Bureau of Land Management, Coeur d‘'Alene, |D

dark, Ron

nie - Bureau of Land Managenent, Lakewood, CO

Collins, Thomas - U S. Forest Service, Qyden, UT
Condron, Margaret - Office of Surface Mning, Denver, CO
Conway, Stan - U S. Bureau of Reclamation, Denver, CO
Cul ver, Jim =~ Soil Conservation Service, Lincoln, NE
LeRoy - New Mexico State University, Las cruces, NM
DAversa, Mary - Bureau of Land Managenent, Prineville, OR

Daugherty,

Davi s, Phil

- Anerican Excelsior Conpany, Yakim, WA

Davis, Scott - Bureau of Land Managenent, Lakewood, CO
Dean, David - Electronic Data Solutions, Jerome, ID
DesLauriers, Lynn - Soil Conservation Service, Eagan, M

Dol | ar hi de,

Bill « Soil Conservation Service, Reno, v

Duncan, Bradley - Soil Conservation Service, kanogan, WA
Engel, Robert - Soil Conservation Service, Lincoln, NE



Fenton, Thomas - lowa State University, Ames, |A

Fol sche, Dick - Soil Conservation Service, Ft. Wrth, TX
Fortner, Jim~ Soil Conservation Service, Lincoln, NE
Fosber g, Maynard = University of [daho-Retired, Mscow, |ID
Foster, Rick -~ U S Forest Service, Anchorage, AX

Francis, Jim - Bureau of Land Management, Sacramento, CA
Franks, Carol - Soil Conservation Service, Phoenix, AZ
Franzmeier, Don - Purdue University, W Lafayette, IN
Frederick, WIliam « Soil Conservation Service, Gand Lodge, M
Freeouf, Jerry = U S. Forest Service, Lakewood, CO

Gardner, Brian - Idaho Soil Conservation Comm ssion, Oofino, ID
Gareis, Cerhard - Bureau of Land Managenent, Burns, OR
Garner, Eddie - Bureau of Land Managenent, Las Vegas, NV
Gehring, Richard - Soil Conservation Service, Colunbus, CH
Geller, Alice - Mssouri Dept. of Nat. Res., Jefferson Gty, MO
Gentry, Herman - Soil Conservation Service, Elensburg, WA
Gerber, Tim=- Cnhio Dept. of Natural Resources, Colunbus, OH
Gerken, Jonathan - Soil Conservation Service, Colunbus, CH
Gordon, Chuck - Soil Conservation Service, Bozeman, M
Geene, Annie - U S Forest Service, Dllon, M

G oss, Renee - Soil Conservation Service, Lincoln, NE
Baagen, Ed - Soil conservation Service, Mscow, |ID

Ham George - Kansas State University, Mnhattan, KS

Handl er, John - Soil Conservation Service, St. Paul, M
Harris, Gant - Decagon Devices, Pullman, WA

Haupt, Jon - Bureau of Land Managenent, Boise, ID

Heidt, C. J. ~ Soil Conservation Service, Bismarck, ND
Heil, Dennis - Soil Conservation Service, Portland, OR
Hendri cks, David = University of Arizona, Tucson, AZ
Hipple, Karl - Soil Conservation Service, Spokane, WA
Hof f mann, Genn - Soil Conservation Service, Oofino, ID
Hopkins, David - North Dakota State University, Fargo, ND
Hovl and, Dwi ght - Bureau of Land Managenent, Anchorage, AK
Huntington, Gordon - University of California, Davis, CA

| kawa, H =~ University of Hawaii, Honolulu, H

| ndorante, Sam - Soil Conservation Service, Belleville, IL



Janeway, Mark - North American Geen Inc., Evansville, IN
Jeppesen, Darwin - Bureau of Land Managenent, ldaho Falls, ID
Kehne, Jay - Soil Conservation Service, Ephrata, WA

Kelly, Gene - Colorado State University, Fort Collins, CO
KI'ink, Robert - Bureau of Indian Affairs, Portland, OR
Krapf, Russell « Bureau of Land Managenent, Phoenix, AZ
Kukachka, Bob - Soil Conservation Service, Soda Springs, ID
Kuzila, Mark - University of Nebraska, Lincoln, NE

Lammers, Duane - U.S. Forest Service, corvallis, OR
Langridge, Russ - Soil Conservation Service, Portland, CR
Linnel, Lyle - Bureau of Land Managenent-Retired, Coeur dtAlene, |D
Lockridge, Earl - Soil Conservation Service, Lincoln, NE
Loerch, Cameron -~ Soil Conservation Service, Lincoln, NE
Lubi ch, Kenneth « Soil Conservation Service, Mdison, W
Madenford, Gary - Bureau of Land Managenment, Boise, ID
Maurer, Dave - Bureau of Land Managenent, Medford, OR

Maxwel |, Harold - Soil Conservation Service, Boise, ID
Maynard, Catherine - U'S. Forest Service, Helena, M
Mccaleb, Nathan - Soil Conservation Service, Lincoln, NE
McCloskey, Joe - Soil Conservation Service, St. Paul, M
McDaniel, Paul - University of |daho, Mscow, ID

McGrath, Chad - Soil Conservation Service, Boise, ID

Mcvey, Shawn - Soil Conservation Service, Preston, ID
Meurisse, Robert -~ U S. Forest Service, Portland, OR

Mles, Scott - U S. Forest Service, Redding, CA

MIller, Chris ~ Soil Conservation Service, Selah, WA

Mller, K Ed - Chio Dept. of Nat. Res., Columbus, OH
Mtchell, Robert - Bureau of Land Managenent, Mles Gty, M
Mokma, Delbert - Mchigan State University, East Lansing, M
Monger, Curtis - New Mexico State University, Las cruces, NM
Moore, Joe - Soil Conservation Service, Anchorage, AK
Muckel, Gary - Soil Conservation Service, Lincoln, NE

Mir phy, Dennis - Bureau of Land Managenent, Montrose, CO

Nat suhara, Charles -~ Soil Conservation Service, Aynpia, WA
Nesser, John - U S. Forest Service, Mssoula, M

N el sen, Gerald - Mntana State University, Bozeman, M
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Cel mann, Douglas - Soil Conservation Service, Des Mines, |A
O son, Dale - Soil Consultant, Pasco, WA

A son, Kenneth - University of Illinois, Ubana, IL

Page, R chard - Bureau of Land Managenent, Salt Lake City, UT
Page- Dunroese, Debbie - U'S. Forest Service, Mscow, |ID
Parham, Tomm e - Soil Conservation Service, Al buquerque, NM
Peterson, Neil - Soil Conservation Service, Boise, ID

Radek, Kenneth - U S. Forest Service, Ckanogan, WA

Raney, Ronald - Soil Conservation Service, Ckanogan, WA
Ransom M ckey - Kansas State University, Mnhattan, KS
Reedy, Thomas - Soil Conservation Service, Lincoln, NE
Renthal, Jim - Bureau of Land Managenent, Phoenix, AZ

Robbi e, \Wayne - U S. Forest Service, Al buquerque, NV

Robert, Pierre - University of Mnnesota, St. Paul, MN

Rol ph, Steven - Bureau of Indian Affairs, Nespelem WA
Schaar, Jerome - Soil Conservation Service, Huron, SD
Scheffe, Ken - Soil Conservation Service, A buquerque, NM
Schel l entrager, Gegg - Soil Conservation Service, Des Mines, IL
Schlepp, Richard - Soil Conservation Service, Salina, KS
Schroeder, Darrell - Soil Conservation Service, Casper, W
Schuler, Rick - Bureau of Land Managenent, Cheyenne, W
Shetron, Stephen - Mchigan Tech University, Houghton, M
Sinclair, Ray - Soil Conservation Service, Lincoln, NE
smeck, Neil = Chio State University, Columbus, OH

Smth, Chris - Soil Conservation Service, Honolulu, H

Smth, Dave - Soil Conservation Service, Davis, CA

Sobecki, Terry - Soil Conservation Service, Portland, OR
Swenson, Hal - Soil Conservation Service, Boise, 1b

Thiele, Janes - Soil Conservation Service, Bismarck, SD
Thompson, Bruce - Soil Conservation Service, Colunbia, MO
Tugel, Arlene - Soil Conservation service, Portland, OR
Vogt, Kenneth - Soil Conservation Service, Colunbia, MO
Wiite, Don - Bureau of Land Management, Reston, VA

Walters, Alan - Soil Conservation Service, Naches, WA

Wisel, Charles - Soil Conservation Service, Coeur d'Alene, |D
Wettstein, Carol - Soil Conservation Service, Lakewood, CO



Wiite, Dean - 8oil Conservation Service, Waterville, WA

Winward, Rul on - so0il Conservation Service,

Rexburg, | D

Ypsilantis, Bill = Bureau of Land Managenent, Coeur d'Alene, |D
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Sunday, June 12

8:30
9120 - 9:35
9:35 - 9:50

| 000 = 10:10

10:10 - 10:25

10:3% - 11:03

11:20 - 11:35

11:35 - 12:05

12:05 = 1:15

12:15~ 1:15
1:30 = 2: 00
2:10
3: 00

3:00 - 5:00

Tour of Bunker Bill superfund Area

Depart from Holiday Inn parking | ot

BLM Haear dous Dust Abatenent Project
- Bill Ypsilantia, BLM ¢Cceur d'alene, |D

8C8 Plant Materials Trial
- Ron rayten, SCS, Moscow, ID

Silver Valley Soil Survey
= Chuck wWeisel, SCS, Coeur d'hlene, |ID

G ouse Creek SCS Erosion Control Project
- Dave Brown, SCS, Coeur d*Alene, | D

pintlar Corp. Ceanup Efforts
- Trey Harbert, Pintlar Corporation, Kellogg, | D

D scussion of BLM's Role in Gondola Project
- Scott Forsell, BLM Coeur d'Alene, ID

Gondola Ride to Silver M. Ski Resort
Lunch at Silver M.

History of Superfund Site (Luncheon Presentation)
- Scott Peterson, |daho Dept. Health & Welfare,
Kellogg, ID
- Jerry Cobb, Panhandle Health District,
Silverton, ID

Gondol a Ride to Base of Ski Resort
Depart for Coeur d'Alene
Arrive Coeur d'Alene

Regi stration
- Holiday Inn Lobby



Monday, June 13

6:00 - 9:00
B:00~3:30

9:00 - 9:15%
9:15 -~ §:30
9:30 - 9:45%

9:45 ~ 10:00

lo:00 =-10:30

10:30 = 10:45

10:45 - 11: 00

11:00 - 11:15
11:1% « 11:30
11:30 - | : 00
l[:00 = 3:18%
1:1% - 1:30
1:30 - 2: 00
2:00 - 2:30

Regi stration
- Bay 1, Convention Center, Holiday Inn

Exhibitor's session
- Foyer of Convention Center/Lobby, Holiday Inn

Qpeni ng Renar ks

- Bill ypeilantis, Conference Chairperson, Bureau of Land
Managenent, Coeur d'Alene, ID

Wl come by Bureau of Land Managenent
- Del Vail, State Director, Boise, ID

el cone by Soil Conservation Service
- Ed Burton, Deputy State Conservationist, Spokane, WA

Vel cone by Forest Service
- John Kesser, Region 1 Soil Scientist, H ssoula, M
- David Jolly, Regional Forester, Misgoula, Ml

Br eak

Wl come by University of Idaho
- Dr. David Lineback, Dean, College of
Agriculture, Mscow, ID

Agency reports:

Soi | Conservation Service
- Dr. Richard Arnold, Director, Soil Survey Division,
Washi ngton, D.C.

Bureau of Land Management
- G enn Bessinger, Soil Program Lead, Washington, D.C.

Forest Service
- Wayne Robbie, Region 3 Soil Scientist,
Al buquer que, NM

Lunch

Western Region Agricultural Experimental Stations
- Dr. Cene Kelly, Colorado State University,
Fort Collins, CO

Midwestern Regi on Agricul tural Experimental Stations
- Dr. Pierre Robert, University of Mnnesota, St. Paul, MN

The Great Fl ood
- Bri an Rowder, Farragutt state Park, |D

Ceol ogi cal and Pedol ogio Hi story of the Palouse



2:30 - 3:00

3:00 - 3:30

3:30 ~ 4:15

4:15 = 5:00
6:30 - 7:00
7:00 - 9:00

- Dr. Al an Busacca, Washington State University

Vol canic Ash Influenced Soils ofl daho
= Dr. Paul McDaniel, University of Idaho

Br eak
Agency Meeti ngs

Soi | Conservation Service, Western/Midwestera Regi ons
- Bay 2, Convention Center, Holiday Inn

Agricultural Experimental Stations,
Western/Midwestern Regi ons
- Boardroom Holiday Inn

US Forest Service
« Conference Room Confort Inn

Bureau of Land Hanaganent
- Coeur d'Alene Room Shilo Inns

Soil Conservation Service, Western Region
- Bay 2, Convention Center, Holiday Inn

Soil Conservation Service, Mdwestern Region
- Bay 1, Convention Center, Holiday Inn

Agricultural Experinmental Stations, NCR4
- Smal | Conference Room Shilo Inns

Agricultural Experimental Stations, WRCC-30
~ Boardroom Holiday Inn

US Forest Service (continuation)
~ conference Room comfortlnn

Bureau of Land Management (continuation)
- Coeur d'alene Room Shilo Inns

Boarding tinme for cruise boat.

Conference reception on the Coeur d'Alene cruise
boat . Eric Thonmson, BLM Coeur d‘Alene, |D will

provide commentary at points of interest about BLX
management on the |akeshore. spouses wel cone!

(cruise departure at 7 p.m sharp)



Tuesday, June 14

9:00 - 3:30
B:00 - 8:20
8:20 - 8:40
8:40 - 9:00
9:00 -~ 9:10
9:10 - 10:10

Exhi bitor's Session

- Foyer of Conventi o

n Center/ Lobby,

Hol i day I nn

Ecosyst em Managenent Overview / Forest Health

Assessnent

- John Neeser, USFS, Missoula, MI

Soil Rel ationships to Ecosystem Uanagenent
~ Robert Meurisse,UsFs, Portland, OR

Ecosystem Basis for Soil Survey

- Jim Cul ver, SCS,

Li ncol n, NE

Field trip orientation

Post er sessions

-Foxies Lounge area, Holiday | nn

Special Use Soil Survey for Desert Tortoise
- Eddi e Garner, BLN, Las Vegas, NV

Soi |l Survey Enhancenment and Ecol

Correl ation

- Al Anren, BLH, Denver, CO

Sl ashburn Effects on a 8pedesel in the Rain Forest of

the Hum d Tropics
- Arlene Tugel and

John Kimble, SCS,

ogi cal

Site

Portland, OR

Analysis Based on Ecosystem Ha’\;/)"pi ng Hi erarchies
- Cathy Maynard, USFS, Hel ena,

Speci al Soil Surveys and Pigmy Rabbit
- Jay Kehne, SCS, Spokane, WA

R parian Area Managenent

- Ronnie O ark, BLH, Lakewood, CO

Seasonal Cccurrence of Perched Water

Eastern Palouse Region

- Rod Gabhart, Uni

Procedures for Proposing Changes to Soi l
- Robert Engel, Robert Ahrens an

SCS, Lincoln, NE

Bi ol ogi cal Control
- Robert Mtchell,

(v

versity of Idaho,

Moscow,

John Witty,

of Noxious Weds

BLH, Mles GCity,

M

to Range Reform 94

Tables in the

ID

Taxonomny

om N — - iy - e

=



10:10 = 10:40

10:40 - 12:00

12: 00 - 1:1%

1:15 = 3: 00
3.00 - 3:30
3:30 = 4:45

Break
Committee Meetings

The Role ofnssinSits Specific Soil Surveys
= Bay 1, Convention Center, Holiday Inn

Drastically Disturbed Soils
~ Coeur d'Alene Room Shile Inns

Ecosystem Based Soil Surveys for Resource Planning
- Bay 2, Convention Center, Holiday Inn

Di stribution and Access to Soil sreyData
- Smal | Conference Room Shilo Inns

Redefining the Cooperative Role in NCSS
= Boardroom Holiday Inn

New Ways of Maki ng Soil Survey Interpretations
- Conference Room Confort I|nn

Lunch

conmm ttee Meetings

The Rol e ofNcssin Site Specific Soil Surveys
- Bay 1, Convention Center, Holiday Inn

Drastically Disturbed Soils
- Coeur d'Alene Room Shilo Inns

Ecosystem Based sSoil Surveys for Resource Planning
~ Bay 2, Convention Center, Holiday Inn

Distribution and Access to Soil Survey Data
- Smal | Conference Room Shilo Inns

Redefining the Cooperative Role in NCSS
~ Boardroom Holiday Inn

New Ways of Making Soil Survey Interpretations
- Conference Room Confort Inn

Br eak

committee Meetings

The Role of NCSS in Site Specific Soil Sureys
- Bay 1, Convention Center, Holiday Inn

Drastically Disturbed Soils
-Ceurd'Alene Room Shilo Inns

Ecosystem Based Soil Surveys for Resource Planning
- Bay 2, Convention Center, Holiday Inn

Distribution and Access to Soil Survey Data
- Smal | Conference Room S8hile Inns



7:00 - 8:30

7:30-8:30

Redefining the Cooperative Role in NCSS
- Boardroom Holiday Inn

New waysof Maki ng Soi |l Survey Interpretations
- Conference Room, Comfort Inn

NCR3 Nesting
- Coeur d'Alene Room shile | nns

| daho seil Scientist Association Meeting
- Bay 1, convention center, Holiday Inn



Wednesday, June 15

Busses Depart

stop 1

stop 2

stop 3

stop 4

stop s

Busges Arrive

Conference Field Tour

fromHoliday Inn parking ot at 7:00 a.m

Pat t erned G ound/ Channel ed 8cabland Soil - MIler Ranch,
Washington (arrive 8:05, depart 9:05)

Palouse Pal eosol s - Ewan, Washington (arrive 9:25, depart
10:20)

Lunch Stop - Steptoe Butte, WAshington (arrive 11:20, depart
12:20)

Loess Soil on Forest Site Converted to Cropland -
Setters, ldaho [arrive 1:45, depart 2:45%)

-Volcanic Ash 80il- Fourth of July Pass, ldaho (arrive 3:30
depart 4:30)

at Holiday Inn parking lot at 5:00 p.m



Thursday, June 16

B:00 - B8:20
8:20 -~ B:40
8:40 - 9300
9:00 -9:20
9:20 ~ 9:40

9:40=- 10:00

lo0:00 =10:30

10:30 - 10:50

10:50 - 11:10

11:10 - 11:30

11:30 - | ;00
|00 = 1:20
1:20 - 1:40
1:40 = 2: 00
2:00 - 2:20
2:20 - 2:40
2:40 - 3:20

An | ntegrated Landscape Resource Anal ysis Approach to

Conprehensi ve Watershed Mnagenent
- Al Anen, BLH, Denver, CO

Variation of Surface Soil Salinity on Steep Wancos

Shal e Ecosyst ens
- Dennis Mirphy, BLH Montrose, CO

Long Term Soil Productivity and Vol canic Ash Soils
=~ Debbi e Page-Dunr oese, USFS, Moscow, | D

Ecosystem Mappi ng Hierarchies; Aquatic and
Terrestri al
- Cathy Maynard, USFS, Helena, M

overview of Forest Ecosystens
-~ Dr. David Perry, Oregon State University,
Corvallis, OR

Soil Invertebrates in a Forest Ecosystem
- Dr. Andy Moldenke, Oregon State University,
Corvallis, OR

Br eak

EWAPA
- Nat han Mccaleb, SCS, Lincoln, NE

Restoring R parian Ecosystens
- Wayne Elmore, BLW Prineville, OR

Water Quality
« Terry Sobecki, SCS, Portland, OR

Lunch

Conservation Efforts along the Coeur d'Alene River
- Frank Frutchey, Kootenai County, Coeur d'Alene, |D

Wet | and Del i neations
- Arlene Tugel, SCS, Portland, OR

vater Quality Issues and Related Soil Information

Needs In the Cark Fork-Pend Oreille Watershed
- Ruth Watkins, Tri-State Inplenentation Council,
Sandpoint, ID

| ncorporation of Soil Information into Cunul ative
Effects Analysis in Idaho
= Brian Sugden, Plum Creek Tinmber, Columbia Falls, M

NASBIE

= Harold Maxwel |, scs,Boise, |ID
Br eak
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3:20 - 3:40

3140 - 4:00

4:00 = 4:30

PM-10
-~ JimCarley, SCS (retired), Spokane, WA

The Role of the Soil Scientist in Land Use Planning =
A Consultant's Perspective
- Pierre Bordenave, InterMountain Resources,
Sandpoint, ID

Acentury Mnus Five ---- and Counting
Ri chard Arnold, SCS, Washington, D.C

IS



Friday, June 17

8:00 - B:20 Nati onal Ecol ogi cal Hierarchy
- Tom Col | i ns, UsFs, Ogden, UT
8:20 - 8:40 Use of 8oil Information for Assessing Ecosystem
Health
« Phil Cernera, Coeur d'Alene Tri be, Plummer, |D
8:40 - 9: 00 A Political Perspective on Ecosystem Managenent  and
Its Consequences to |daho
= Senator Mary Lou Reed, Idsho state Senate, Boi se, I D

Conmttee reporth

9:00 ~ 9:20 Role of WC8S in Site Specific Soil Surveys
« Del Mokma, M chigan State University,
East Lansing, MI

9:20 - 9:40 Drastically Disturbed 8oils
- Sam | ndorante, SCS, Illinois
9:40 - 10:00 Ecosystem Based Soil Surveys for Resource Pl anning
- Robert Meurisse,usFs, Portland, OR
lo:00 - 10:30 Br eak
10:30 - 10:50 Distribution and Access to Soil Survey Data
- Scott Davis, BLM, Lakewood, CO
10:50 - 11:10 Redefining the Cooperative Role in NCSS
- Paul MDaniel, University of I|daho
11:10 - 11:30 New WAys of Making Soil Survey Interpretations
= Arl ene Tugel, SCS, Portland, OR
11:00 = 12: 00 West Regi on business neeting
- Bay 2, Convention Center, Holiday Inn
- Dennis Heil, SCS, Portland, OR
M dwest Regi on business neeting
- Bay 1, Convention Center, Holiday Inn
- Nathan McCaleb, SCS, Lincoln, NE
12: 00 Adj ourn
1:00 - 3: 00 Steering committes meeting

- Coeur d'Alene Room Shilo Inns

&



FACI LI TATORS
Monday, June 13
mor ni ng Bill Ypsilantis, BLM Coeur d'alene, ID
af t ernoon Russ Xrapf, BLM, Phoenix, AZ
Tuesday, June 14
nor ni ng Tonmi e Parham, SCS, Al buquerque, NM
Thursday. June 16
mor ni ng Annie Geene, USFS, Dillon, M
af t ernoon Mary Davarsa, BIM, Prineville, OR
Fridav, June 17
mor ni ng Dennis Heil, SCS, Portland, OR



Exhi bitor's Session

Ameri can Excel si or Conpany
Phil Davis, sales

609 8. Front Street

Yaki ma, WA 98901
206-462-7263

Decagon Devi ces

Grant Harris, Sales
Agvision Sal es Depart nent
P.O Box 835

Pul  man, WA 99163

509- 332- 2756

El ectronic Data Sol utions
Davi d Dean, Sales

P.0. BOX 31

Jerone, |ID 83338
206-324~8006

Nati onal Society of Consulting Soil Scientists
Pi erre Bordenave, President

111 Cedar Street, Suite 8

P.O Box 1724

Sandpoint, |D 83864

208-263-9391

North Anmerican G een
Mar k Janeway, Sal es
313 NE 81st Street
Seattle, WA 98115
206-524-1273
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DennisM. Eeil, Permanent Chair
Soi|l Conservation Service

West National Technical Center
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(503) 326-2851

Alan Busacca, Profassor
Dept. of Agronomy & Soils
Washington State Uni versity
Pul | man, WA 99164

(509) 335-2381

Tom Collins, Soil Scientist
Forest Service

Federal Building

324 25th Street
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(801) 625-5357

Robert Xlink

Bureau of Indian Affairs
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Harold Maxwel |, State Soil Scientist
Soi | Conservation Service
3244 Elder Street, Rm. 124
Boi se, | D 83705
(208) 334-1348
Paul McDaniel, Professor
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Uni versity ofldaho
¥oscow, | D 83843
(208)885-7012
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Del Vail
State Director
Bureau of Land Managenent

Boi se, |daho

I'm very happy to have this opportunity to wel come you to
The Gem State - ldaho. Idaho is truly the "Gem of the west"
with the deepest canyon on the North rican continent,
many of the west's great untaned rivers, majestic nountain
ranges, and inmense wlderness areas. Dramatic elevation
ranges in the state are illustrated by M. Borah at over
12,000 feet and the inland seaport of Lewiston at a nere 750
feet above sea |evel.

The unconprom sing beauty of this state is reflected in the
clear waters of its over 2,000 |akes. In fact, Idaho has
the greatest concentration of |akes of anywestern state.
These | akes are a fisherman's paradise. A fewnonths ago, a
| ocal fisherman caught a record sett|n(r; 43 pound Macki naw
out of Lake Pend Oeille, the largest Take in the state

| ocated just 18 mles north of Coeur d'alene. And later
today, you will have an opportunity to enjoy a cruise on
Lake” Coeur d'alene which was rated as one of the five nost
beautiful lakes in North America by National Geographic.

|daho is a large, uncrowded state. Wth almst 53 nmillion
acres of land, it is the nation's 11th largest state yet
only ranks 40th in Fopu[ ation. Even though it is one of the
fastest growng states in the US., its Popul ation just
recently surpassed one mllion people. n fact, there are
more sheep and cattle in |daho than people.

| daho has a rich historical herita%g. The Lewis and dark
exFedltlon crossed the Bitterroot nge at Lola Pass and
fo Ilgggd the Selway and Clear-water Rivers to the Snake River
in :

Bet ween 1842 and 1860, three hundred thousand em grants

travel ed west along the Oregon Trail. One hundred fifty
years later, wagon ruts are still visible along the 580

20
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mles of the trail crossing southern ldaho. The 150th

anni versary of the trail was celebrated in 1993 through the
successful ~ cooperation of BIM and nunerous other

or gani zat i ons.

In 1846, ldaho was acquired by the United States as part of
the American territory agreed to in the \ebster-Ashburton
Treaty with Geat Britain. [Idaho Territory was created in
1863. © 1t included Mntana until 1864, and nost of Wom ng
until 1868. on July 3, 1890, Idaho becane the 43rd State.

Al most two-thirds of Idaho is federally owned. The Bureau
of Land Managenment administers nearly 12 mllion acres or
about 22 percent of the land in the State. This |and
enconpasses a wealth of natural and historic resources.

Public land adm nistration has cone a |long way since the
passage of the Taylor Gazing Act of 1934 and the inception
of the B in 1946. Demands on the resources are
continually increasing and becomng nore diverse. Laws and
regul ations that guide our managenent are infinitely nore
conPIex than they were just a few years ago. The challenges
that face us are considerable, but” the Bureau of Land
Managenent in Idaho is ready to neet those challenges in a
rof essional manner and forge ahead into new frontrers of
and stewardship thru Ecosystem Based Management.

To provide you with an idea of the scope of the task facing
BIM, | et ne “acquaint you briefly with sonme of the unique
resources in our care and some of the critical issues we are
tackling. B admnisters almst 1,800 mles of spawning
and rearing habitat in the Pacific Northwest: 70 percent of
whi ch occurs in ldaho. Sockeye salnmon were listed as an
endangered species in Novenber 1991 and three races of

Chi nook salnon were listed as threatened in My 1992.

Listing requires federal agencies to avoid any further

| osses and undertake actions to recover the species.

Section 7 of the Endangered Species Act requires federa
agencies to consult with the National Marine Fisheries
Service to determne if proposed actions conply with the
act. BwM has reviewed all ongoing actions, 1ncluding
|ivestock grazing, recreation, mning, tinmber harvest, and
road construction and maintenance to determne which
activities "may affect™ the |isted salnon species. Hundreds
of biological evaluations and assessnents have been prepared
and consultation is proceeding. This is a trenendous
wor kl oad which greatly influences how these traditional
public land activitieS are conducted. | can assure you the
BLM is committed to protecting the habitat of these listed
speci es.

A1
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The Snake River Birds of Prey Area, located just outside

Boi se, has the highest known nesting den3|t)é of raptors in

North America. Over 700 nesting pairs of 15 different

\iﬁ_em es of eagles and hawks occur within this area, nost of
ich is managed by BLM.

Mpj or popul ations of deer, elk, noose, and Rocky Mbuntain

bi ghorn sheep winter on BIM |and. Approxinmately 95 percent
of the California bighorns, 8o percent of the antelope and
go percent of the sage grouse populations in the state are
dependent upon BIM |and for habitat.

Threatened and endangered plants also are inportant
conponents of the ecosystemon public |lands.  The Coeur
d'alene District has developed a recovery dpI an for
MacFarlane's Four O clock, Idaho's only éendangered plant
speci es.

A 119-miles stretch of the South Fork of the Snake River in
eastern |daho has been identified by the US. Fish and
Wldlife Service as Idaho's nost inportant cottonwood
r|,oar|an ecosystem It is also one of the nost significant
bald eagle nesting areas in the United States, producing
about one-half of the bald eagles born in I|daho.

BIM IS cooperating with the |daho Department of Fish and
Gane, Ducks Unlimted, and the Idaho Nature Conservancy to
conserve and inmprove fish and wildlife habitat in the
Thousand Springs/Chilly Slough areas. These areas contain a
wide diversity of wldlife as well as a highly productive
trout fishery, and public recreational opportunities.

Recreational use of public lands has nushrooned in recent
years. The river managenment program involving the Lower
Sal non, Bruneau/ Jarbri ?\% and owyheeRivers has received
national recognition. w progranms, such as watchable
wildlife, cave management and nanagenent of BIM's Back
Country Byways, are rapidly expanding. Tourismis the
fastest growng industry in |daho and BiM provides
recreation sites and unspoiled lands that draw travellers
from around the world.

Range Reform and changes in the mning claimfee structure
have had a profound inpact on the workload of the B in

| daho and el sewhere. Thousands of public inquiries have had
to be answered regarding these conplex, ongoing issues.

Just last \Wednesday, over 50 formal hearings were jointly
held with the USFS throughout the west to obtain public
comments on the admnistration's Range Reform 94 proposals,

2 2
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The Cean Water Act amendnent of 1987 placed additional
enphasi s on nonpoint source pollution control by requiring
BIM to neet the requirements of the State of |daho Nonpoint
Source Managenent Program and the |daho Antidegredation
Regul at i ons.

Third-order soil surveys have been conpleted on _
approxi mately 97 percent of the public lands in ldaho, wth
Butte County the last major napp|n? effort in the state.

The soil surveys are being correlated with the range sites
and habitat types. New soil initiatives will center on the
assessnent of ecosystem heal t h.

NhnaPenEnt of various programs, such as soil, water, range,
wldlife, forestry, mnerals, |lands, recreation, and others,
has been the traditional neans of admnistering the w de
-array of resources and uses of the lands the BLM

adm nisters. However, the enphasis is shifting towards
Ecosystem Based managenent of the entire state.

| daho BLM isat the |eading edge of this conversion to
ecosyst em based managenent. he State of Idaho has been
divided into four ecoregions: the Upper Colunbia R ver
Salmon/Clearwater Rivers, Lower Snake River and the Upper
Snake River. These ecoregions have been further subdivided
into ecosystem nanagenent areas. At the present time, 10
ecosyst em nmanagenent areas have been designated. Additiona
ecosystem managenent areas will be designated as the process
cont i nues.

The ecosystem managenent process within BLM will rely
sﬂnnﬂyon interdisciplinary teanms to devel op and inpl ement
on-the-ground managenent. ~Cooperation between federal and
state agencies, user interest grouPs and conservation groups
will be essential to the success of ecosystem based
management.  Ecosystens do not conformto political and
agency boundaries and they nust be managed, to the greatest
ext ent Possyble ~without regard to traditiona

adm nistrative |ines on maps. However, that doesn't infer
that nanagenent of private land will be dictated by federa
agenci es.

Hopeful Iy, we can work together with private |andowners to
bui | d partnerships and devel op a consensus about making good
| and stewardship decisions that will benefit all interested
parties.

Soil has been described as the "Placenta of the Ecosystent

since it nourishes all the other conponents of that system
Protection of that placenta is critical to the preservation

a3



-5—

of health, function, and inherent productive capability of
the ecosystem Mish of the species richness and diversity
of ecosystens is enconpassed in the soil mantle. Thousands
of mcrobial and macro-invertebrate species and associations
of these species are present in surprisingly small vol unes
ofsoil. W need to discover nore about how our managenent
of the land inpacts these and other conponents of the soil.
Qur prosperity, and ultimately our very survival, my depend
upon the answers to these questions.

| know you have a full and informative a?enda for your
sessions this week. | hope you can tackle some of the
critical issues facing all of us as we nove into ecosystem
based managenent.

Again, | want to sincerely welcone you to |daho.



Wl com ng Renarks
1994 Western/ M dwestern Regional Cooperative
Soi | Survey Conference
June 12-17, 1994

Ed Burton
Deputy State Conservationist
Soi |l Conservation Service

Spokane, Washi ngton

V¢l cone to the West/M dwest Regional Wrk Planning
Conference. W extend a special welcone to our _
friends/col | eagues from the Mdwest region and to the field
and area soil scientists who are able to be here this week.
V¢ extend special thanks to the Coeur d'aAlene division of
the Bureau of Land Management for their effort to host this
conference. W are anxious to show our geographlg area to
you and to team up with our cooperators during this
conference to _discuss ideas and strategies to take us into
the future. There are many new chal |l enges for each of us
wi th downsizing, reinvention/reorganization efforts and new
and increased requests to nmeet our customer's needs.

& have a beautiful, unique area which provides the

cl assroon | aboratory for this workshop. Continental and

al pi ne ﬁIaC|at|on created the L}shaﬂed val l eys and the |akes
of Worth Idaho and Northeastern Washington. ~ The nunerous
failures of dacial Lake Mssoula created the Channel ed
Scabl ands of Eastern Washington and the vol canoes of the
Cascade Muntain Range have provided the unique parent
materials for the Andisols ofthis area. Your \ednesday
field trip will provide you the opportunity to see nuch of
this first hand.

There are about 360 mllion acres of Federal |and and about
400 mllion acres of nonfederal land in the Wst. It is
often intermngled in conplex patterns which provides unique
oRportun|t|es to partnership in our soil survey efforts.
There are numnerous oPportunltles for resource ‘inventory and
managenent, for devel oping and inproving interpretations and
transferring technical data to our customers. Wth the
conput er hardware/software technology that now exists and
our needs as partners, it is inportant that our data bases
are accessible by ALL cooperators in the Nationa
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Cooperative Soil Survey (wcssy program In \shington, the
Forest Ecosystem Managenent Assessment Team (FEMAT) and the
East Side Forest Assessment Project are exanples of new
opportunities for cooperation anmong agencies in the NCSS

Not only is land use varied in the Wst, traditional uses
such as tinber production, recreation, irrigated and dr{}and
crop production, and livestock grazing are now inpacted by
new pressures and expectations, espe0|atky at the .
urban/agriculture interface. This provides soil scientists
with new custoners, new challenges and the need for

i nnovative resource nanagement Systems to protect these
resources. \ter quality programs of some form are bein
required or considered by all levels of governnent. Lan
owners and users need current, accurate soils information to
make natural resource planning and inplementation decisions.

There are about 127 active soil surveys in the west.

Ni nety-five are onnonfederal |ands and 32 areon Feder al

| ands.” There are about 220 mllion acres yet to be napped
in the West.  For exanple, Washington State has about
700,000 acres of nonfederal lands not yet mapped for a “once
over". However, we have another 4 mllion acres that need
to be updated/renaPﬁed to meet custoner needs. Several
mllion acres of other |ands have the need to be updated or
make soil surveys to neet the Ncss standard |evel

The lands of the West are varied and access is often [imted
because of the ruggedness of the resource we are attenpting
to inventory/manage. Landscape, climate, geology, and plant
comunity diversity also dictates the nunber of soil series
that are nmapped and the nunber of soil interpretation
records needed to provide interpretations for our customers.
O the approximately 16,000 soil series recognized in the
us., roughly 10, 500, or 60 percent, have been grogosed and
are used in the West. About 70 percent of the 30,000 soil
interpretation records (SCS-SQ-5s) are used in the west.
Again, this generates a lot of data to store, manipulate and
access. There is also a demand for new data from our
custoners which needs to be supported by ADEQUATE field and
| aboratory observations so that the data provided are
reliable and can be certified. There is no substitute for
quality data in any program

The West, particularly AK CA |ID, OR and WA have nost of
the soils now recognized as Andisols. The need to properly
Inventory these solls has created a tremendous workload for
the reclassification effort and a large workload exists to
quantify and quality the soil properties that need to be
entered into soil databases so that the data can be
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certified. This is an area where partnering with our
cooperators will be useful in generating this data

Wr kl oads generated by soil correlation, reclassification
phase 1 National Soil Information System (NASIS), emerging
I ssues (wetlands), along with downsizing, has created a
situation where many of our internal and external client
requests for information and services are no |onger being
provided. The demand for soils information and, therefore,
soil scientists, if anything, is going to increase.

The chal | enges to neet our responsibility of the wetland
program wi Il further tax our ability to provide tinmely,
quality, traditional services to our clients. This and

ot her new responsibilities will require sonme new | evel s of
cooperation anong NCSS cooperators as this workload wll
create shifts in priorities and staffing needs. This is a
time to build on what we have and | ook for new opportunities
for cooperation. This increasing demand for accuracy,
current data and nore of it is a challenge to the nenbers of
the National Cooperative Soil Survey to be creative in
addressing user/client needs and to expand and enhance
part ner shi ps.

The National Cooperative Soil Survey and the partnerships we
have are a fine exanple of working together, making the best
use of available staff and resources to provide a product
that benefits society and our ability to manage for
ecosystem health. |' conmend you for your contribution.

Enj oy your stay here. If we can be of any help to you, et

us know. | wsh you a successful conference and an
enj oyabl e week.

a’l
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David F. Jolly
Regi onal Forester
Forest Service

Northern Region

On behalf of the Forest Service, let me welcone all of you
to Coeur d'Alene in beautiful northern Idaho. | appreciate
this opportunity to share sone thoughts w th you concerning
Ecosystem Managenent and the role of the Nationa
Cooperative Soil Survey.

The Forest Service has nmanaged ecosystems since its
inception; so have many other Federal and State agencies.
That managenent has often focused on selected parts of
ecosystens rather than on whole ecosystenms or on the
processes that keep ecol ogical systens healthy, diverse, and
productive. Qur know edge and thinking have evolved. We
are now enbarked on a course of nanﬁglng ecosystens to
sustain both their diversity and productivity while at the
same tine laying the foundation for sound nultiple-use,
sustained-yield managenent. I want to offer sone thoughts
on what is different about managenent today as conpared to
the past, define Ecosystem Managenent, and suggest some
principles for Ecosystem Management.

First, what is different today than in the past? Today we
find that:

1. people need and want aw der variety of uses, values,
products, and services from the |and:

2. new information and a better understanding of ecol ogica
processes enphasizes the role of biological diversity as a
factor in sustaining the health and productivity of
ecosystens and the need for integrated ecol ogical
inventories at various scales to support ecosystem
nmanagenent ;



3. people outside the Forest Service andother Agencies
Waglnwedlrect i nvol vement in the decision-making process:
an

4, the conplexity and uncertainty of natural resources
managenent calls for stronger teamwork between scientists
and resource nmanagers in all Agencies.

An ecosystemis a comunity of organisns and its environnent
that functions as an integrated unit Ecosystens occur at
many different scales and change over tine. They do not
have natural boundaries: they grade into others and are
nested within a matrix of l|arger ecosystens.

EcosYsteWINhnagenent means the use of skill and care in

handling organisms and their environments. It inplies that
the system s the context for managenent rather than its
i ndividual parts. It is the means to an end, not an end in

itself. W do not manage ecosystens just for the sake of
managi ng them W manage them for specific purposes such as
producing, restoring, or sustaining certain ecoclogical
conditions: desired resources uses and products: and
aesthetic, cultural, or spiritual values. Put another way,
ecosystem management nmeans to product desired resource

val ués, uses, products, or services in ways that also
sustain the diversity and productivity of ecosystens.

VWhat them are sone key principles for Ecosystem Managenent ?
| woul d suggest these:

1. Manage for diversity and sustainability: Miltiple-use,
sust ai ned-yi el d managenent depends on susta|n|n%_the
diversity and productivity of ecosystens at nultiple
geographi ¢ scal es.

2. Recogni ze that ecosystems aredynam ¢ and conpl ex:
Future conditions are not perfectly predictable and any
ecosystem offers many options for uses, values, products,
and services which can change over tine.

3. Define desired future conditions: Descri?tiqns of
desired future conditions for ecosystens should jntegrate
ecol ogi cal, economc, and social considerations into
practical statenents that can guide managenent activities.

4, Managenent nust be coordinated: Ecosystem connections
at various scales and across ownerships nmake coordination of

goals and plans essential. Landscape and regional scales
are increasingly inportant in analyses and managenent
ui del i nes. wever, this does not translate into a right

0 regul ate private property ri ghts or dictate the actions
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of other |andowners. W are partners and cooperators in
ecosystem managenent, not regul ators.

5. Data needs to be integrated: Inorder to support

i nt egrat ed managenment of |ands and resources, inventories
and data should be integrated. This is one area in which
the National Cooperative Soil Survey can play a key role.

6. Managenent and Research shoul d be integrated:
Monitoring and research should be integrated with managenent

to continually inprove the scientific basis of ecosystem
managenent .

In conclusion, let me state that the know edge and
under st andi ng of soils has al ways been and will continue to
be integral to our understanding of ecosystens and how t hey
function. Scientific, integrated inventories are key to the
further devel opnent of our know edge base.

Once again, welconme to ldaho. | w sh you an enjoyabl e and
productive conference.
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Agency Report
Richard Arnold
Director, Soil Survey Division
Soi| Conservation Service
Washington, D.C

Country-wi de Forunms. There are 2 kinds. One deals with
ideas for the 95 Farm Bill. Wat changes may be desirable
or needed? Conservation Reserve Program receives a |ot of
attention as contracts are conpleted and |land may go back
into production. Interest in soil and water qualify, as
di scussed in the recent National Research Council report,
addressed the inportance of maintaining and inproving the
quality of soil and water resources.

Anot her set of forums, we call then the Chief's Forums, are
concerned with how best to serve the needs of the country.
Should the mssion be nodified? Is a natural resource
conservation service, NRCS, an appropriate mechanisn?

It is an opportunity for everyone to have a say. W are
interested I n your comments, your suggestions, your
concerns. There will be nmeetings all across the country.
Tell us what you think. It is for enployees of SCS, FS,
BLM, BIA, NPS and all other agencies. It is for university
fol ks, special interest groups. It is for individuals -
farmers, ranchers, foresfers, wldlife specialists, energy,
conservation, production, protection, stewardship, urban
folks, rural folks, everyone who cares. Please take part;
in person, in witing, on the hotline, and encourage others.

Restructuring of USDA  Secretary Espy is waiting for
Congress to give Its approval to re-organize the USDA to go
from about 40 offices and agencies to something in the 20's,
to downsize even further, to close sone offices and conbine
others, to nmake USDA more responsive and efficient. Things
are sonewhat on hold. After the buyout (about 1,000 of
13,000 enpl oyees), it is necessary to re-think how to cope
W th our responsihilities. State realignments are _
occurring. WII SCS have another buyout? | don't know = if
so it likely wll be a directed effort to protect certain
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job series and encourage others to |eave. No definite word
as yet. Most everyone Is on an interimstaffing plan; a
consol idation process, a time of re-evaluation, and thinking
about what we likely can do and cannot do. NHQ will

probably be re-aligned but not right away. Chief Johnson
wants to hear nore of the "heartbeat" of Anerica - then make
a nove.

Budgets. Well, I've already told you the good news. The
bad news is the frustration of adapting to unwanted changes.
Asubcomm ttee ofthe House did a mark-up of 95 budget -
QUCH Do Wetland6 but we'll cut out other activities. For
exanple, greatly reduce river basin and watershed
activities. Soil survey is |looking at a 1993-1ike budget =
no pay increase, no inflation, no $2.5 mfor digitizing, no
$6 M for orthophotography. If that is to be our budget, we
wll have to juggle priorities nore than anticipated. W
fare better than someother SCS prograns, but that makes us
a higher percent of the budget and that neans covering nore
of f-set for the agency.

Soil Survey. W report to the Deputy Chief for Technol ogy,
Ri chard Duesterhaus. R ch was previously the Assistant

Chief for the Northeast. He's a fine person and wll very
capably lead us through the transition. The Soil Survey
Steering Teamis functioning fairly well. A lot of tough

deci sions now because of budgets, re-thinking of SCS
priorities, little stumbling blocks and the [ike. But they
are getting better all the time and we have a strong
conmtnent to a total Soil Survey program

Based on your comments, suggestions, and criticisns, we have
started to flush out the Soil Survey Program Plan into a
real strategic plan that tells us our objectives, where we
are now, where we want to be, what we are doing to get us
there, and how we neasure our progress. W currently have 5
strategic issues and 24 specific objectives. It is a

flexi ble docunent. It begins to neet the national
performance policies of the U S. Governnent.

The Future, Qur strategic issue nunber 3 is to provide a
basic inventory of soil information for the entire country
that is produced according to NCSS standards and procedures.
wereally believe this. The people of the U S. deserve the
best information possible that is consistent and relevant.
How shoul d we achieve this? Are there things we could be
doing that we aren't doing now? The Federal Geographic Data
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Commttee (FGDC) is charged wth making geographic data mneet
standards and be readily available. This sounds OK but the
inplications are staggering - how to get U S soil surveys
in a coordinated, integrated database that everybody can tap
into - a big job - tough to conmply with these new

regul ations.

Pl ease consider ways to do the right things for the right
reasons.  Should USDA efforts in soil inventory be conbined?
Only the mapping and GS? \Wole reports? Wat about data
application - technical soil services - keep separate or
hand| e 10|ntI¥? Lots of unanswered questions = but some

ing

truly interes opportunities to serve the needs of
soci ety.

Wiat about coordinating surveys for the whole U S ? Al
private and all public lands.” Wuld Congress entertain such
a request ~ do the people of the U S desire efficiency and
effectiveness for their tax dollars?

Think about it - talk about it - let us know Goto the
Forums, wite letters, get active, get involved. It's your
Soi | Survey - where do you want it to go? Were should we
be in the 21st Century? How can we best servethe best
interests of the folks of the US.?

We have proposed a nunber of alternatives for the SCS top
staff and our Assistant Secretary to consider - the% are
doing that and wll offer us their opinions soon. he next

%er}ury will surely be exciting - no matter which path we
ol | ow

Thanks.

bJ
W
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Soi | Survey Conference

June 12-17, 1994

Agency Report
d enn Bessi nger
Soi | Program Lead
Bureau of Land Management

Washi ngton, D.C

Ecosyst em Managenent and Soil Surveys in the BLM

In the Bureau of Land Managenent, we're working towards
|nﬁlenentaplon of ecosystem managenent. And, [ike nmany
other agencies, our concept ofecosystem nanagenent is not
yet solid. There seens to be nmany ideas and perceptions on
how to approach the concept and, just possibly, we may never
adopt a single approach.

To better accommopdat e ecosystem nanagenent, we are goi ng

t hrough sone significant changes in the BIM. CQur

organi zational structure, at all levels, is being revised.
And, probably of greater significant, our budget process is
changing from program specific to a project basis ~ a very
positive change in regard to our ability to nanage the sol
resources on the public Iands.

The common ecosrsten1nanagenent buzz terns | consistently
hear are capability, sustainability, diversity, and health
And, the definitions for these terns are found, to a very
| arge degree, in the soil ecosystem

As a result, | believe that ecosystem managenent provides
the soil profession an excellent opportunity to assunme a

| eadership role in public [and managenment. Qur know edge,
and the analysis and application of soil information, is a
prerequisite to virtually all land use decisions; a fact

t hat beconmes nore and nore apparent to nanagers and ot her

resource specialists as we begin to nanage ecosystens and

not uses such as mning, grazing, and the |ike.

As all of you know, the traditional soil survey is the
premer process for identifying ecol ogical baselines. The



survey provides nore than just soil information. It

provi des the ecological setting for the |andscapes we
nmanage.

But, it seenms to ne, that the use of the information is
relatively limted. And, I'm not sure exactly why. Mybe
it's because we haven't adequately denonstrated and nor sold
it's utility to management and others. Is it because we've
been too focused on the collection of the data itself and
not the interpretation and on-the-ground applications?

Wiat ever the reasons, it is becomng nore and nore difficult
for us to %et the priority and budget we need for soil
surveys. 0 help mtigate this situation, the soil survey
strategy being developed is that:

1. New soil surveys will be conducted only as part of an
interdisciplinary efforts to gather and apply ecol ogica
information - ecological inventories vs. soil surveys:

2. Priority for ecological inventories within the BLM wi ||
be based on nore imedi ate nmanagement needs, consistent with
pl anning schedul es, budgets, and other neasures. W cannot
afford what | call a “blanket® goal Iike, “i00% coverage by
a specific gate." It just will notever happen: and,

3. Established project nanagement tools and techniques wll
be used to plan and control i1nventories. W nust

- Have direct managenent invol venent;

- Meet our schedul es and budgets; and,

- Get the type and quality of information we need.

G her objectives that we are working towards that will help
us Fﬁ?t our goal for soil resource managenent in the BIM
i ncl udes:

- Moderni zation of our business systens, especially through
automation. Qur information nmust be automated and the
professionals highly conputer literate.

- Human Resource Devel opment through trainin? and
recruitment of a work force that is culturally diverse and
have new ideas. Know edge and background in system ecol ogy
must be stressed in training and recruitnent.

- Qutreach activities to increase internal and externa
cooPeratlon and coordination through education and direct
participation.

- New Science centered around soil ecological systens. W
need to go way beyond the relatively well known physical and
chem cal aspects of the soil and increase our capability in
understanding the biological systems of soils.
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The bottomline, as | see it, is that soil resource
managenent will be even nore critical with ecosystem
managenent.  Soil surveys w |l beconme true ecol ogical
inventories. The soil scientists will work in
interdisciplinary teans oriented towards total ecosystens.
W w il conduct our work in a nmuch nore structured and
busi ness-li ke manner to help assure our success. And, the
work environnent will be nore collaborative, nodern and
aut omat ed.
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Agency Report

Wayne A. Robbi e
Soil Scientist
Forest Service

Al buquer que, New Mexico

The Forest Service is pleased to participate in this
conference.  Qur agency has a |ong h|storY of involvenent to
the National Cooperative Soil Survey and [ooks forward to
maintain this involvenment. The Forest Service is very
active in pronoting the concept and principles of Ecosystem
Managenment.  Therefore, the theme is nost appropriate and
timely. Some of the activities that we, as an agency, are
currently involved in that relate to ecosystem nanagenent

i nclude the devel opment of the National Herarchical
Framework for Ecological Units, continued advancenent in the
design of a database structure for pedon and site
information and supporting environnental research wth
enphasis on forest and rangel and ecosystens as related to
sol|l quality.

The National H erarchical Framework of Ecological Units is a

roduct that assigned by the ECcOMAP Steering conmttee at

he Washington Office. " It's devel opment had the invol venent
of many sorl scientists within the National Forest Systens,
Forest Service Research and other Federal Agencies.  The
purpose of the framework is to organize a nultiscale
approach to the classification and mapping of terrestria
ecosystems. This framework will be presented later in the
conference. The Forest Service will utilize this framework
for analysis, planning and research when considering
mul tiple factors in assessing ecosystem conposition,
structure and function along wth the frequency, nagnitude
and extent of ecosystem processes.

The Forest Service has devel oped a database to store and
retrieve pedon and site information. SORIS (Soil Resource
Information System) is an Oracle application in a relationa
format, It is currently being reviewed by our Regional Soi
Scientists. The design of its structure, and data el ements



and definitions are believed to be conpatible with other
agencies efforts in database development. It is designed to
have portable features to ensure data transfer and exchange.

Concurrently, with the devel opment of SORIS, there is an
ongoing effort to develop systemgenerated applications to
provide analysis and interpretations. This effort involves
the design and testing of nodels that process site or pedon
data. As this effort continues to evolve, additiona
applications will be recognized and added.

The soils program of the National Forest Systens in
cooperation with Forest Service Research are continuing the
Nat i onal Long-Term Soil Productivity Study. Wiile primarily
focused on forest ecosystenms and the types of managenent
activities associated with this environment, it is now being
proposed to expand this study to rangel ands which woul d

I nclude desert, grassland and Pinyon-Juni per woodl and
ecosystems.  Specific attention would focus upon the types
and effects ofcultural activities and nanagenent practices
that include recreation, grazing and fuel wood harvesting.
These ecosystens occupy |large areas of the |andscape and are
significant with respect to production of products and
contain inherent values to local communities.

In closing, the Forest Service is advancing rapidly in

gai ning know edge, organizing our know edge and distributing
our understandi ng about ecosystens and their nanagenent.

Qur role within the National Cooperative Soil Survey wl
continue to share information and contribute to the
advancenent of soil science.

W
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VESTERN REGQ ON EXPERI MENT STATI ON REPORT AT NATI ONAL COCPERATI VE
SO L SURVEY OONFERENCE. BURLINGTON, V.
(This Report Conpiled by E.F. Kelly)

A brief summary of the Soil Survey activities in the western
region was presented. This summary was conpiled fromresponses to
a questionnaire submtted to each of the Agriculture experinent
station cooperators. Reports by individual states follow the
questionnaire sunmmary.

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
solls information to water resources. Mjor areas of research
within the region include: 1) Wt soils research, 2) Wter
qual ity of runoff fromagricultural land, 3) Soil vulnerability
to ground water contam nation, 4) Erosion control, and 5) Gazing
i mpacts on soils and the environnent.

~ Basic Pedology research in the region related to the use of
soils in dimte Change and d obal _an%% Research. Specific
p.ro]J ects include: 1) Changes in Soil Chemstry induced by
different plant communities, 2) Loess stratigraphy and |andscape
evolution, 3) Geochem cal mass balance, 4) Host of m neral ogical
i nvestigations, 5) dobal Change, 6) Soils & Pal eoclinmate, 7)
Soil Response to changing C02, 8) Soil dimate studies, 9) Land
use Changes on soil biogeochem stry.

2. Principle sources of funding for your research:

Experiment station cooperators are wunder a considerable
amunt of pressure to generate research dollars due to
reductions in Hatch Formula funds. Many cooperators receive
m ni mal support fromthe 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 Qual ity G obal Change Q her
SCS DCE  EGG TNC
EPA NASA Dept of Defense
DEQ[ NSF
Dept of AG
Wt er resources
USDA

=9



3. Number of graduate students:

Based on responses graduate students in the region were
listed as follows: M5 = 19, PhD = 12. It would be interesting to
see how other regions conpared. Funding constraints again seemto
limt the nunber of graduate students in individual prograns.

4. Principle teaching Activities:

A re-orientation of the pedology positions outside of
traditional agricultural applications requires the experinment
station cooperators to devel ope and teach courses outside of the
traditional soil genesis, classification and survey and related
cour ses.

Tradi ti onal Courses

I ntroductory soils

Soi | Morphol ogy and Survey

Soil Cenesis and O assification
M ner al ogy

Soi | Judgi ng

New courses (Non-Traditional)

Bi ol ogy of the Soil Environnent
Agr oecol ogy o . .
Envi ronment al Applications of Soil Science

Environnental soil science
VWt | and Science
Soi | Ecol ogy

5. Wat changes have you made in your curriculumor courses in

recent years that you feel neet the changi ng needs of the soi
science comunity ?

Many of the Universities are now designing curriculum which
addresses issues outside of the agricultural applications of
soils. Many cooperators indicated that enphasis is now being
pl aced on issues such as {d obal change, environnental application
of soils information and ecol ogi cal applications of soil science.



6. Involvenent in Soil Survey activities:

Many of the cooperators indicated l[imted involvenent in
field soil survey activities (Field Reviews) due to time
constraints and ‘budget limtations  thatinihtience travel.
Cooperation in soil survey activities is now directed toward
areas that require little'travel away fromthe 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 |ab analyses for survey, 7)
Respond to information requests

7. What |imts the extent of your involvement in NCSS;

Major limtations in NCSS activities as noted by respondents
were 1) Drastic cuts in Ag Experiment station budgets, 2) No tine
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 enphasis on
external funding ?now salaries are being included), 5) Publish or
perish, 6) lack of active surveys nearby

8. Qther general comments:

Many University cooperators indicated that budget cuts have
left little time to participate in NCSS activities. Mst
Universities are now at a critical massin terms of personnel
involved in NCSS and related activities.  Under | deal
ci rcunstances sone cooperators noted that each university could
use another  pedologist for service activities. At many
uni versities extension and research positions are being cut as
retirements occur. Cearly our involvement will be based on
creative ways to conduct basic pedol ogy research, this will be
the direction of NCSS experinent station cooperators in years to
come. Many cooperators believe that increased cooperation wth
NCSS could help strengthen develop new directions in soils
resear ch. _ _ _

~ Most cooperators agreed that the tine is right for a re-
t hi nki ng of how the S can becone a highly publicized and
successful government program

S



ARIZONA
Dr. David Hendricks

Research projects are as follows: 1) concerned with conparing the
nature of soils on forested northern slopes with grass covered
southern slopes of Geen's Peak, a high elevation cinder cone, 2)
A study is of the Andisols and related soils of the San Francisco
Vol canic Field near Flagstaff, 3) A study of soils along a
clinosequence on the island of Hawaii in cooperation with the Jet
Propul si on Laboratory, CSU the SCS and others, 4) Research
concerning the geonorphol ogy, and genesis of soils forned on a
sequence of marine terraces near the Mendocino triple junction.

Served as co-chair forthe Western Regional Soil Survey
Conference and led the field trip for the conference held in
Flagstaff in 1992. Cccasionally participate in field reviews.

Teaching responsibilities included: Soil Chemstry, Soil and
Environmental * Chem cal Analysis, and Soil GCenesis.

CALI FORNI A (u.C, Berkelev)
Dr. Ronald Anundson

Research activities center on the following: 1) use of Stable C
and O isotope research on soil and plant carbonates and their
relationship to climate, 2) Processes controlling i%c in soils,
3) Use of paleosols in environnental reconstruction. In terms of
direct soil survey activities | have served as an |nfornal

col | aborator on genesis ofsoils as related to Fresno County soil
survey.

Teaching Responsibilities included: Soil Genesis (lectures and
field trips), Summer field course, Gaduate Seninar. Acti\_/eI?/
involved in training of graduate students in |sotope geochem ca
anal yses of soil organic matter, mnerals and plants.

CALIFORNIA (u.C. Riversigde)

Dr. Robert G aham

Research activities are as follows: 1) Wathered granitic rock:
hydraulic properties, plant utilization, genesis, geonorphic
distribution, and pedol ogic processes, 2) Decade-scale genesis in
a biosequence of native plants at the San pimas Experi nental
Forest lysineter installation, 3) Cdimatic gradient (457-2795 mm
MAP) of mesic serpentinitic soils in the Kl amath Mountains,
California, 4) Use of near- and mid-1R for mneral identification
across a plutonic contact in Baja California, 5) Pedol ogic and
geonor phi ¢ processes on a marine terrace sequence in central
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coast California. NCSS activity limted by the lack of active
soil surveys in area. . . . .
Teaching responsibilities included: Soils of Southern California
(each year), Soi | M neral ogy  (odd-nunbered years), Soi |
M ner)al ogy Lab (odd-nunmbered years), Pedology (‘even-nunbered
years).

Department also created a viable soil science option in our
environnental science undergraduate program and established an
Introductory soil science course with a choice of two |abs, one
of which enphasizes soil survey reports and | and-use planning;
the other ‘enphasizes the fundamental subdisciplines of soil
science. A new course titled, "Biology of the Soil Environnent"
has been added. It enphasi zes bi ogeochem cal  cycling,
biorenediation, and other soil-plant-mcrobe relations not
targeted by traditional soils courses.

COLORADQ
Dr. Eugene Kelly

Research Activities Centered on the followng: 1) the use of
stable C and O isotopes in soils research, 2) Holocene Pal eosols
of the central Geat Plains and their use as proxies for
aleoclimte, 3) Paleoclimate of the Pacific NW (wth wsu-
usacca), 4) Oganic matter dynamcs in Geat Plains and tropical
environnents, 5) Cinpbsequence on the Island of Hawaii (develo
Isotopic characterization of silicate clays w/apeL, UA, CAS
WESTERN RESERVE, SCS), _6?_ | sot opi ¢ conposition of soil water
(JPL-Chadwick) an its utility in nodeling the hydrologic regine
of arid and sem-arid ecosystens.

Soil's survey activities are now limted to the publication of
*soil Survey of cper®, wor kshops, work planning conferences, and
conducting anal yses for NCSS of Col orado. There may be an
opportunity to provide sonme basic pedol ogical research and
techni cal support for the Soil Survey of Rocky Muntain national
Park. Past Chairman of WRCC-93, Currently serving on Technical
Advi sory Commttee to NSSC.

Teaching Activities included: Soil Cenesis and Survey (fall),

Forest and Rangeland Soils (fall), Advanced Soil Genesis (w/Univ
of WY class is taught spring), Wetland Science ﬁteam taught by
hydrol ogi st, ecologist, pedologist), Environmental Soil Science
(team taught), Soil Judging. Mst courses now focus on the
envi ronnental ‘applications of soil science.

Department has decided to change name from Agronony to Dept of
Soil and Crop Science. Departnent now offers an under graduate
concentration "Environnental Soil Science".
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HAWAIX
Dr. H [|kawa

Research Activities included: 1) Determne tree performance
(native koa, loblelly and Caribbean pines) in a three-elevational
transect on island of Mwui, 2) evaluate tree performance (native
koa) as related to chemcal and biological properties of
Andisols, Oxisols, and Utisols on the islands of Hawaii and
OCahu. Participate in the soil survey of the island of Hawaii
being conducted by the SCS--field review, sanple collection for
selected laboratory characterization (15 & 1/3 bar water,
m neral ogy). Update the classification of Andisols, xisols, and
Utisols of Hawaii. . . . _

Hawai I State Governor's Agricultural Coordinating Conmttee,
McIntire-Stennis funds, Hatch funds, State funds, U S. Forest
Service, US. Fish and Wldlife Service

Teaching Responsibilities; Introductory soil science (4 cr.);
soil formation and classification (4 cr.) Teaching now has o
enphasis on environmental awareness

IDAHO
Dr. Paul MDani el

Research Activities include the following: 1) Influence of eolian
?arent materials on genesis, classification, and properties of
daho soils, %ée Epiaquic conditions in _fraPipan-doninated
| andscapes, 3) nesis of E horizons in ash-influenced forest
soils, 4) Changes in soil chen1stk% I nduced by succeSS|onaIcFLant
comunities in the Gand Fir sai ¢ Ecosystem (eaeSt udyi n
the effects of bracken fern/coneflower conmmunities on soil pH an
potential Al *3 toxicity in clearcut areas of central and northern
| daho), 5) Aggradational and erosional history of the Radioactive
Waste Management Conplex, [daho National Engineering Laboratory.
Attend a limted nunber of field reviews and work-planning
conferences and have hel ped with organization of recent Ncss-
related field trips. University |aboratory has also provided a
few anal yses and chemcals to asSsist sonme of the active surveys
| do not actively participate in review of materials such as soi
survey nanuscript, proposals for new series, and other technica

docunents, although these naterials are circulated to me for
comrent. New Chairman WRCC 93.

Teaching Responsibilities include: Soil Judging, Soil Devel opment
?ndrﬁga33|f|cat|on, Advanced Soil Genesis, Soil Mneralogy (team-
aught).

Recently changed our curriculumto offer 3 options under the Soi

Science B.S.  degree: 1) Agroecosystem  Managenent, 2)
Environmental Science, 3) Land Resources. W currently offer a
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soils course entitled 'Pesticides in the Environment' and will
soon offer one entitled 'Solute Transport in Porous Media'.

NEW MEXICO
br.CQurtis Monger

Research Activities focus on Soil-geomorphic response to climte
change in the now arid regions of the Southwest. Act as the
Liaison to New Mexico National Cooperative Soil Survey.

Teaching  responsibilities i ncl ude: Soi | Mor phol ogy  and
8eaSS_I frcation, Soils-Land Use, and the Environment, Soil
nesi s,

Introductory Soils

We have nodified the Soils and Land Use course to enphasize the
environnental aspects of soil science

OREGON
Dr. Herb Huddl eston

Research activities: 1) Wet Soils Research (we're one of the
national sites for monitoring of water tables), 2) ponded Hydric
Soils Research (determne the distribution of ponded areas in
farmfields and their correlation with geonorphic surfaces and
hydric soils), 3) Evaluation of Soil Vulnerability to G oundwater

ntam nation by Pesticides, 4) Environnmental Applications of
sTATSGO Maps and Dat abases - we're using STATSGO, I n conjunction
Wi th a conprehensive database on pesticide uses on crops in
Oregon, to prepare generalized nmaps of the distribution of uses
of specific chemcals. W're also usi n? STATSGO t O prepare maps
of hydric soils in Oegon, maps of soil-pesticide vulnerability
ratings, and perhaps to show the distribution of ponded soils, 5)
Water Quality of Runoff from agricultural [and.

Soil Survey Activities include an occasional field review,
provi ding Leadership for education session for introducing new
soil survey reports, Participation in SCS soil scientist training
sessions and workshops, Communjcation and consultation with State
office staff on issues and policies, Participation in annual work
pl anni ng conferences.

Teaching Responsibilities Include: Soil Mrphology and survey,
Soil genesis and classification, Environmental Applications of
Soil Science, Soil Judging workshops, Each year we prepare
students for conpetition in the regional contest in the fall,
then use the winter termto prepare for national conpetition,
whi ch then occurs in the spring term This year Oregon State
hosted the national soil judging contest.
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W have nmade an attenpt to integrate our teaching of soil

physics, soil chemstry, and sorl biology, into a 3-term
sequence: Properties of Soil Ecosystens IgFaI | term, Soil
Ecosystem Processes (Wnter ternm), and Soil Ecosystem Mdeling

(Spring term.

UTAH

Dr. Janis Boettinger

Research  Activities include: 1) soil genesis and soil
chronofunctions related to Pleistocene glacial chronology of the
north slope ofthe U nta Muntains, Mechani sms  control ling
concentrated flow erosion in gy83| ferous soils: A pedol ogi C
aﬁproach (collaboration with L.D.  Norton, USDA-ARS), 3) Soi I
cha |

racteristics and relation to on-site and remotely Sensed soi
noi sture, vegetation type and cover, and evapotranspiration in a
typical Geat Basin valley, 4) Zeolite occurrence and stability
in 86118 col  aboration with R C Gramam. Univ . calif.,
Riversids) Ammoni um  absorption characteristics of: a
clinoptilolite (zeolite) fromnorthern Utah (collaboration with
L. M Dudley, P.T. Kolesar, USU}.

Hosted the 1992 FY Wah Cooperative Soil Survey Plannin
Conference and Field Trip, St. George, UT,. Involved Nationa
Cooperative Soil Survey personnel and objectives in ny research
program Also respond to information Trequests, try to find

students for terrporar'\{:s'gobs and student coops, etc. WRCC 93
representative to the Standards Committee.

Teaching responsibilities include: Soil identification and
interpretation %Inarre_ change soon to bhe in effect:  Soil Genesis,
Mor phol ogy and O assification), General Soils, Pedol ogy.

Devel opi ng a_new undergraduate curriculumin soil and water

sciences. =~ The new major, called "Environmental Soil-Wter
Science" is designed to replace part of the old "pilant and Soi l
Sci ences" ngjor. This major is designed to give students a

strong background in basic sciences and nath; anunderstanding of
the physical, chemcal and biological processes and interactions
in the soil-water zone at the earth's surface; and a choice of

specializing in soil, water, or anintegration of soil and water.

VASHI NGTON
Dr. Alan Busacca

Research Activities Include: 1) Stratigraphy and interpretation

of paleosols in |oess, 2) dust entrainment "and human health 3)
soi | -l andscape survey
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Mniml involvement in NCSS activities. Provided some soil
geplrmrphol ogy assistance and NSSL |ab sanpling; state generalized
soil map

Teaching Responsibilities Include: Soil genesis and norphol o?y
(undergrad and grad), Wrld agricultural systens. Qur Departnen

ad.dled an option in "Environmental Soil Science" to the B.S. in
soi | s.

WYOMING
Dr. Larry Minn

Research Activities include: 1%. | nfl uence of soil properties on
forest Productlwty, 2) Vulnerability of groundwater to pollution
fromnitrate and pesticides, 3) Use of RUSLE to estimte erosion.

Soil Survey activities involved coordination the distribution of
STATTSGO to G S users at UW

Teachi ng Responsibilities Include: Introductory Soils (Spri n[g
senester), Soil Morphology, GCenesis and Classification FFaI
semester), Advanced Soil "Genesis and Classification (Spring,
al terr]n)ate years), Agroecology  (Introductory) (Spring, team
t aught

Dropped our undergraduate soil science najor. W\ dr opped
undergraduate degrees in Soils, Cops and Entonol ogy and replaced
them with a degree in Agroecol ogy. have recentl|y” added courses

in Soils in Environmental Quality and Chem stry of Reclamation
Materials and Soils. W have hired a Soil Physicist starting in
August 1993 to enphasize soil water. W still offer a program
whereby a student can qualify as a Soil Scientist on the federal
register.
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MIDWESTERN REGION AGRICULTURAL EXPERIMENT STATIONS

I. SOIL SURVEY PROGRAM STATUS. JUNE 1994.

Dr. Pierre C. Robert, University of Minnesota

REPORT

Current status of state soil surveys compiled from NCR-3 reports:
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Il. SOIL SURVEY DIGITIZATION STATUS

IL. o Threeout of 102 counties are digitized
« One Survey was digitized by the IL Geo. Survey and another one by
Lake County. Both used hand digitizing, rubber sheeting, and DLG-3 file

format.

« The third survey was digitized by the county by re-compiling 1:12,000
maps on ortho 1/4 quads, scanning, and storing in DLG3 format.
o SCS use the same procedure for 8 watersheds (about 100,000 ac.)

IN.  « No coordinated system
« Counties or parts of counties are digitized by various agencies and
various systems.

IA. « Most counties by July 1994.

» Georeferenced soil maps by sections (USGS coordinates)

o ISOIL software or export to GIS

« Internet project
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KS.

MI.

MN

NE.

ND.

OH.

SD.

« Statewide project W/ Agronomy, Geography, and SCS
« Completion by 1995

« Recompilation on USGS 7.5 quads, scan digitization

« SCS soil scientist for quality control

. Archiva by Kansas Geologica Survey

« Nine soil surveys digitized

« Recompilation of 6 additional soil surveys

. Contracts W/ M| Dep. Natural Resources

« Nineteen digitized but need some editing to meet mapping standards

« Forty two surveys (Ag counties) are digitized in SSIS raster format
« Capability to georeference and use standard GIS formats

Recompilation on 7.5 quads of 2 nd generation surveys
Digitization by NE Natural Resources Commission

Updated survey (3 rd generation) at 1:12,0000 scale on ortho base
digitize by Conservation & Survey Division.

. SCSdigitizing center in Fargo has completed digitizing two county soil
surveys

. Forty eight surveys are digitized in OCAP raster format
. Digitization by the OH Capability Analysis Program (OCAP) of OH
Dep. Natural Resources

« Currently, there are 7 digitized county surveys available.

. Six additional county surveys are in process of editing

« Two surveys are in process of digitization and 3 are being recompiled
. Files are exported from GRASS to DLG3 format. Survey fomat is 7.5
min quadsin UTM

RESEARCH ACTIVITIES RELATED TO SOIL SURVEY

[llinois. Ken Olson

« Soil productivity-erosion relationship.

. Evaluation of conservation tillage systems for the restoration of
productivity of previously eroded soils.

« Crop yield prediction by soil.

« Quantification of erosion and sedimentation rates.

« New (about 230) and revised soil productivity indexes.
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Indiana. Donald Franzmeier

« Monitoring water table depth, reduction, and water movement in
severa toposequences. Thisis part of the SCS global change initiative.

. Compaction and cementation in C horizons of soils formed in glacia till.
. Soil formation in barrens (prairie remnants) within hardwood forest
areas.

. Detection and quantification of the amount of residue cover on fields
using remote sensing (AVIRIS) data.

« Geomorphology of the Flatwoods area of southern Indiana.

lowa. Tom Fenton

« Erosion-productivity project including soil quality.

« Use of electrical conductivity in soil survey.

« Cooperative project with SC'S on stratigraphic relationships under loess-
covered benches in Lucas County.

« Cooperative project with SCS on soils of the Savan Terraces.

« Landscape evolution of the Des Moines Lobe.

« Hydric soil characteristicsin lowa.

« Cooperative project with SCS on water table of selected soils.

Kansas. Michag Ransom

« Clay trandocation and carbonate accumulation in the 16-26 inch rainfall
zone of western Kansas.

« Distribution and properties of clay minerals in Kansas soils with
emphasis on application to soil fertility.

¢ Soil genesis and geomorphology on the Konza Prairie (LTER ). Soil
mapping at a scale of 1:2,000, study of genesis for a 125 ha watershed, and
accumulation of carbonates, gypsum, and Na in polygenetic soils,

« Parent material stratigraphy and genesis of soils developed in eolian
materials in the Southern High Plains.

« Cooperative project with SCS on the hydrology and genesis of soilsin
playas in southwestern Kansas.

Michigan. Del Mokma
« Impact of accelerated erosion on soil properties and productivity.
« Soil absorption of septic tank effluent and sand filter effluent.
« Impact of cultivation on spodic horizon properties.

Minnesota. Pierre Robert

« Landscape evolution in southeastern Minnesota (E. Nater)
« Wet soil monitoring (J. Bell)
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« Soil-terrain modeling (J. Bell)

« Relationship of turf quality to management practices (T. Cooper)

« Describing soil and crop variability on a sand-plain landscape with
surface-collected data (J. Anderson)

. Method for the prediction and quantification of soil property variability
using GIS technologies (P. Robert)

« Forest productivity index (D. Grigal)

« Soil productivity modeling of agricultural land (P. Robert)

« S0il7 GIS (I'. Robert)

« Precision farming {P. Robert).

Nebraska. Mark Kuzila

Ohio

North

« Comparison of sampling methods to determine map unit composition.

« Relationship of spectral reflectance to turbidity generated by the erosion
of common soil types.

« Carbon tetrachloride retention by modern and buried A horizons.

« Determination of the impact of landuse on soil organic matter in the
Sand Hills of Nebraska.

« Morphological and chemical changes in Moody and Hastings soils after
30-35 years of cultivation.

. Utilization of the soil survey database to predict pesticide mobility.

« Use of video camerato determine in situ soil color.

Nell Smeck

« Permeability and water movement in sediments, dominantly colluvium,
on aforested slope in southeastern Ohio In situ permeabilities were
measured using an amozemeter.

. Examination of the properties of colluvial deposits in eastern and
southeastern Ohio.

. Study of fracturesin glacial till deposits with particular interest in the
hydrology of till around land fill sitesin northern Ohio.

« Comparison between properties of silt deposits on the upland and lower
landscape positions along an abandoned valley in central Ohio.

Dakota. Dave Hopkins

. Water movement in landscapes, wetland hydrology, and geochemistry
. Wet soil indicators and their reliability in terms of identifying hydric
soils

« Organic matter/aggregate stability study of western ND agricultural
soils.

5)



South Dakota. Doug Mal0

« Technology transfer of applied/basic soils information for the
agriculture and environment of South Dakota:
« C sequestration in SD soils using lab data of the past 50 years,
« Database of al soil series (Iab and morphology data);
« Resampling of sites (1920 & 1937) for impact of cultivation and the
environment on C, N, P, Ph, etc,;
« Evaluation of various computer models used to define and
manage sensitive aquifer areas,
« Revise bulletins on soil classification, soil productivity, etc.
« In cooperation with SCS, testing of hydric soil indicators, gathering of
basic soil data, and soil productivity ratings for several MLRAs.
« Spatial distribution of soil selenium in south-central SD. (J. Doohttl€)
« Erosion impacts on soil productivity and soil properties (T. Schumacher)
« Hydric soil identification and characterization in prairie potholes (D.
Rickerl)
« Site-specific farming (G. Carlson)
. Differencesin herbicide adsorption/desorption rates on different soil
series (S. Clay)
« Influence of soil parent materials on fertilizer and other chemical
movement (D. Clay).
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ABSTRACT

McDonald. E.V. and Busacca, A.J.. 1990. Interaction between aggrading geomorphic surfaces and the fermationof a Late
Pleistocene paieosol in the Palouse loess of eastern Washington state. In: P.L.K. Knuepfer and L.D. McFadden ( Edi-
tors ), Soils and Landscape Evolution. Geomorphology, 3: 449470,

Variable rates of loess deposition contributed to dramatic regional variation in a soil-stratigraphic unit. the Washtucna
Soil. in the Palouse loess deposits in the Channeled Scabland of eastern Washington stale. Throughout most of the Chan-
neled Scabland, the morphology of the Washtucra Soil is that of a single buried soil, but it bifurcates into two well-devel-
oped and pedologically distingt buried soils in areas immediaiely downwind of the major source of loessial sediment.
Regional loess stntigraphy confirms that the two well-developed soils formed during the same interval of time during
which only one soil formed in areas that are distal to loess source areas. The variable and perhaps rapid raies of soil
formation suggested by the stntigraphy resulted from an interaction between variable rates of loess deposition and the
formation of superimposed calcic soils. Petrocalcic horizons with weak Stage IV morphology formed as the zone of car-
bonate accumulation moved up into former A and cambic horizons that had been profusely burrowed by ¢icadas. The
development of cicada burrows in one phase of soil development that were subsequently engulfed by pedogenic carbonate
under a rising land surface seems to have yearly accelerated the development of the petrocalcic honzons. Accelerated rates
of formation of the petrocalcic horizons occurred when extrinsic (pulses of loess deposition ) and iatnnsic (engulfment of
burrowed hotizons) thresholds were exceeded. Stratigraphic evidence suggests that the sail formation that accompanied
the nse in the land surface due 10 additional loess deposition may have occurred during the late Wisconsin glaciation when

giant glacial outburst floads in the channeled Scabland triggered a new cycle of loess deposition.

Introduction

Soil formation on an aggrading surface is a
competition between pedologic and sedimen-
tologic processes, a competition that can lead
to very complex soils and soil-stratigraphic re-
lationships. Complexity results from the
compression or dilution of soil profile features
with variations in aggradation rate and from
the sometimes extreme overlap of features
from different episodes of soil development.
Although the complexity can be great, we have

found in the loess of the Palouse and Chan-
neled Scablands of eastern Washington that the
opportunities for insights into soil and geo-
morphic processes can be ealy geat. This
paper discusses the regional relationships Of a
key late Quatcmary soil-stratigraphic unit. now
aburied soil, through the relationship between
the physical, chemical, and morphological
properties of this buried soil to its paleotand-
scape position and to its location within the re-
gional distribution system of loessial sedi-
ment. A key buried soil in our late Quaternary

0169-555X/90/$03.50  © 1990 Elsevier Science Publishers B.V.
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|oess sections. the Washtucna Sail. actualy di-
videsinto two well-developed buried soils very
near the loess source. The regiona strati-
graphic relationships of this soil suggest some
surprising insights into rates and processes of
soil development and implications for soil
stratigraphy and landscape evolution.
Depending on (1) whether an aggrading
loessial landsurface rises at a constant or vari-
able rate, (2) what the rate of riseis relative to
competing rates of soil formation, (3) whether
aggradation comes as a series of pulses sepa-
rated by stillstands of deposition, and (4)
whether erosional events also occur, the whole
suite of surface and subsurface soil-forming
processes move up through the sediment like a
rising elevator in abuilding. As aresult, the
marks of pedogenesis can be weakly to strongly
impressed on the sediment, and the potential
exists for dight to severe overlap of different
periods of pedogenesisin the same sediment.
Bowman et al. ( 1986) have stated that in this
situation there is no fixed parent material: A
horizons upon first burial become B horizons;
these new B horizons begin to accumulate il-
luvial material eluviated from the new layer,
and as more layers are deposited on the sur-
face, these B horizons are eventually removed
from the active zone of soil-forming processes
and are preserved in the stratigraphic record.
Asaresult, it isthe now-buried soil that forms
the “parent materia” for subsequent soil de-
velopment. Many terms have been proposed
for soils that overlap vertically in such a way
that at least part of the profile has been af-
fected by two or more episodes of soil devel-
opment: compound soils (Morrison, 1967),
polymorphic soils (Simonson, 1978 ), com-
plex soils{ Bos and Sevink, 1975), welded soils
(Ruhe and Olson, 1980), and superimposed
soils (Busaccaet al., 1985; Busacca, 1989).
Superimposed soil profiles have important
consequences in studies of soil genesis because
the morphological properties of the former soil,
such as texture, pedologic and biologic struc-
tures, and chemical properties, can greatly in-
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fluence subsequent episodes of soil develop- |
ment, Differences in the degree of geologic and
pedologic overlap can cause large spatia vari-
ation in morphologic propenies of soils across |
landscapes. Knowledge of the spatial variation
resulting from differential sediment influx is
crucia in estimating the duration of soil for-
mation on landscapes and in avoiding miscor-
relation of soil units among exposures or geo-
morphic surfaces. Regiona stratigraphic
correlations can be especialy difftcult to make
when a superimposed soil separates laterally
into two or more soil profiles (e.g., compound
or multi-story soils of Morrison, 1967). The I
multitude of stratigraphic relationships and
different soil-profile morphologies created by
differing degrees of pedogenic overlap, never-
theless, can provide useful knowledge about the
interaction between soil formation and
geomorphology.

In this paper we examine the impact of vari-
able rates of influx of eolian sediment (loess)
on the formation and the landscape and re-
giona variation in properties of a buried soil.
The buried soil is the Washtucna Soil (Mc- '
Donad and Busacca, 1990), an important re-
gional soil-stratigraphic unit in the Palouse
loess of the Channeled Scabland and Palouse I
regions of Washington state. The Washtucna
Soil and the loess in which it has formed are
bracketed stratigraphically by two distinct lay-
ers of volcanic ash that provide age control and
an independent means of stratigraphic corre-
|ation across the study area.

The morphology of the Washtucna Sail in
most places in the Channeled Scabland is that
of asingle buried soil; however, in some places I
it bifurcates, that is, it divides into two pedo-
logically distinct buried soils. Other occur-
rences of superimposed soils that change lat- |
erally into subdivided soils have been described
where each soil represents a stratigraphically I
different or discrete time of soil formation that
IS superimposed upon a generally older, pre-
existing soil. Stratigraphic relationships be-
tween the Washtucna Soil and the bracketing
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tephras. however, indicate that at least two
distinct buried soils formed at some sites within
the same interval of time in which only one oil
profile was formed throughout most of the
Scabland and Palouse. In addition, the degree
of soil development of each of the two buried
Washtucna Soils is about the same as that of
the single Washtucna Soil profile, suggesting
that rates of soil formation were accelerated at
the dual-soil site relative to the single Wash-
tuena Soil Site. In this paper, we propose a Ssm-
ple model for the interaction between loess de-
position and the formation of superimposed
calcic soils and discuss the effect of this inter-
action on soil stratigraphy and rates of soil
formation.

The Palouse foess

Loess in the Channeled Scabland and on the
eastern Columbia Plateau beyond the margin
of the Channeled Scabland iS known infor-
mally as the Palouse loess (Fig. 1 }. The Pal-
ouse loess, which covers more than 10,000 km?
and in placesisup to 75 m thick (Ringe, 1970),
forms the deepest and most continuous loess
deposit in the northwestern U.S.A. In the west-
em and drier parts of its occurrence where
present-day mean annual precipitation is less
than about 450 mm, the deposit contains doz-
ens of buried soils, sheets of unatered loess,
and numerous volcanic ash layers in vertica
sequence (Busacca, 1990). Buried soils con-
sist of cambic horizons and horizons of pedo-
genic accumulations of calcium and magne-
sium carbonates (hereafter referred to as
carbonates) and silica. Paleomagnetic mea
surements indicate that the geologic record in
the loess spans at least the last | million years
(Packer, 1979; Kukla and Opdyke, 1980;
Foley, 1982). Recent research has demon-
strated that the loess adjacent to Scabland
Coulees contains a record of multiple episodes

. of giant glacial-outburst floods that coursed

through the Channeled Scabland during Pleis-
tocene glacia maxima (McDonald and Bus.
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acca. 1988). Repeating stratigraphic se-
quences within the loess consist of flood-cut
unconformities, |oess layers, and buried soils:
these sequences suggest that episodes of Scab-
land flooding triggered some periods of loess
deposition, which were followed by periods of
soil formation (McDonald, 1987; McDonald
and Busacca, 1988; Busacca, 1990). A thick
Cordilleran | ce Sheet exte