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General Session
The Web Soil Survey – Now for a New Generation, Bruce I. Knight, Chief, Natural Resources Conservation Service
National Cooperative Soil Survey Conference
Corpus Christi, Texas
May 24, 2005


Good morning, and thank you, Tom [Hallmark]. Thank you for having me.

I want to talk with you this morning about the future for soil surveys and soil scientists, and what we’re doing to get all the information you’ve been collecting onto the Web. 
First, I want you to know how pleased I am with the leadership that Bill Puckett is providing to NRCS and to the National Cooperative Soil Survey as Deputy Chief for Soil Survey and Resource Assessment. I know completing the first generation soil survey is a challenge, and I’m confident that we have the right person in charge to lead us in meeting that challenge.
We’ve made tremendous strides during the past century, and I’m sure Charles Kellogg would be proud—and amazed! But we all know we need to finish what others have begun, and the foundation we are building on.
We now have first generation soil surveys covering more than 96 percent of the private lands in the U.S. We owe it to our customers to complete the job. They need our work—and they need it now. 
Equally critical is getting our soil surveys digitized. This is essential as we move forward in implementing the Conservation Security Program as well as all of our programs.
As you know, one of the criteria for States in selecting watersheds for CSP is having a completed digitized soil survey for all counties in the watershed. By all accounts, that linkage is causing a resurgence of focus on soil services. Initial nominations from States for the Fiscal Year 2006 program are due to us in three weeks.

Importance of Soil Surveys

Soils work, and the soil science discipline, is foundational to almost all of our conservation and environmental work. Like the soil itself, this work is often taken for granted and unappreciated. The work that you do enables our customers to make good decisions. We all need to work together to complete the work we’ve begun. 
You should see my copy of the soil survey for Buffalo County, South Dakota. It’s well used. That’s because I would never make a decision on buying or renting land without consulting the soil maps to determine what I can afford to pay. 
I need to know what the soil will do for me—or won’t do. The soil maps provide the basis for my planting and grazing plans as well. Soil surveys are the enabling platform to plan and manage conservation needs. 
Farmers and ranchers need them. So do developers and community planners. So does the manager at a major wildlife organization thinking about acquiring a piece of property as well as conservationists concerned about pollution in the Chesapeake Bay or the Great Lakes.
More people ought to be considering soil data when they make decisions. That means we need to make soil data more easily accessible and understandable. We have to break out of technical terminology and fancy computer programs whenever we can, so the average person can use the soil survey information.

Web Soil Survey

That is the goal of the Web Soil Survey.  We already have tabular data through the Soils Data Mart. But we really need the maps as well.  We want to put every soil map in our inventory on the worldwide web in a form that’s downloadable and available 24/7 and 365 days a year from any personal computer. You won’t need ArcView to get it, to understand it, or to manipulate it. 
One of President Bush’s management initiatives is e-Government—making government services and information available on-line. The Web Soil Survey fulfills the promise of accessibility for our citizens to the information their tax dollars paid for. We’re close to realizing the first phase of this project. By the end of the summer, NRCS plans to release the Web Soil Survey to the public. We’ll have soil surveys for more than 2,200 counties on the Internet to start. 

Web Soil Survey offers immediate access and will permit our customers to get just the data they want. It will cut publication costs and provide information more quickly after the fieldwork is completed. 


Customer-Friendly Access

Customers will automatically receive the most up-to-date information. They’ll pinpoint their area of interest on the map displayed on their computer screen. Then Web Soil Survey will present a catalog of soil information, such as

• Survey Reports (text, tables, maps) in pdf format
• Official soil information from the Soil Data mart or
• Digital geographic data for use in a GIS

Customers can view a display of soil maps and interpretive thematic maps. With this information, our customers can build a report or data file customized to fit their individual needs.  Another option will enable customers to specify the land use or uses that interest them. Web Soil Survey would then automatically include only information applicable to those uses. We’ll also have links between the soil survey data and other relevant natural resources information, such as 

• NRCS Field Office Technical Guides,
• the Ecological Site Information System, 
• the Climate Information System, and 
• the PLANTS Data Mart. 

It will also be possible to link to stored documents such as national handbooks and manuals. Our customers will have the option to: 

• view information on their computer screen,
• print the information, 
• send it to a third party for printing, 
• download it or 
• obtain it on CD or DVD using the Geospatial Data Gateway facilities.

The reality is exciting—but the future possibilities are even more exciting. I envision our customers using this data in ways we can’t even imagine today—integrating it into other applications and manipulating it to suit their needs.  Launching this system is a milestone for NRCS, the National Cooperative Soil Survey, and indeed, the Nation. And I want to thank each of you, whether you’re an NRCS staff member or one of our partners, for making this dream of accessibility a reality. While you’re here, you’ll have the opportunity to view a demo, so you can see exactly what our customers will see when they access the system. I mentioned that we’re going to launch the Web Soil Survey this summer. You can get a sneak preview earlier, but initially only 50 users will be able to access the system at any one time. So we’ll save the launch for August when we move to the ESRI hosting facilities, and everyone can see this wonderful new tool of soil science.

Closing the Gap

I am really pleased at the progress we’ve made, but I won’t be fully satisfied until we complete the first generation soil survey, get every map digitized and have all of our information on the web. Our ultimate goal is a nationwide seamless digital survey of soils.  
So, how do we close the gap? 
There’s only one way—and that’s through partnership. That may take many different forms. And different states and areas of the country have partnered with us in different ways. That will continue, but it must also increase. 

We’re going to need lots of help to complete this work. We need all of our partners—

• The U.S. Forest Service, 
• Bureau of Land Management, 
• National Park Service, 
• Bureau of Indian Affairs,
• Cooperative State Research, Education and Extension Service,
• U.S. Geological Survey,
• Other federal agencies, 
• Agricultural Experiment Stations, 
• State and local governments,
• Tribes
• National Association of State Conservation Agencies, and
• National Society of Consulting Soil Scientists

To support us in completing this first generation.  Part of that will include working with us to implement the “New Soil Survey” by:

• Putting the soil surveys on the web
• Using the new GIS mapping technologies and
• Establishing our MLRA Soil Survey offices across the nation. 

I want to challenge you, as I have challenged the NRCS Soils Division in Washington, to find a better way to do soil survey—to aggressively identify and adopt the best technologies to accelerate mapping and at the same time improve the quality of our information. We need you to carry the message to agencies and organizations in your State about the importance of soil surveys. We need to share it with our federal partners in Washington. Without increased cooperation—and probably some additional financial assistance—we won’t get there.

Cooperative Conservation

Speaking of cooperation, another issue I wanted to highlight for you is cooperative conservation. This year NRCS is celebrating its 70th anniversary. We’ve been “A partner in conservation since 1935.” That’s seven decades of helping people help the land.  Our partnership extends beyond individual landowners to state and local governments as well as private organizations. In line with President Bush’s Cooperative Conservation Initiative, we look for opportunities to work with others 

• to avoid duplication, 
• leverage resources 
• and accomplish mutual environmental goals.

Last month, the White House announced that it will host a Cooperative Conservation Conference, August 29-31 in St. Louis. The goal is to facilitate the exchange of information and ideas on ways we can work together—at all levels of government—in concert with communities and landowners to enhance and protect the environment. NRCS will be part of that conference—as will other USDA agencies—and other departments including Interior, Defense, Commerce and EPA. Most importantly, our customers will be part of this conference—the first national conference held in about 40 years. We are looking forward to this conference as a special opportunity to foster relationships and forge alliances that will enable us to move forward in voluntary conservation activities. Many of you here today represent organizations that will take part in this conference. Make sure that your representatives know the importance of soils and the needs of public and private landowners. 

Those of us who work with soils have a long and proud history. I think we also have an exciting and challenging future.  Part of that challenge is ensuring a steady supply of soil scientists. As you know in government, one of our management challenges is addressing “the retirement bulge”—the fact that about 50 percent of NRCS staff will be eligible to retire over the next 10 years. So our need for soil scientists will definitely increase. We need to work closely with our university cooperators to ensure a steady supply of soil scientists—for NRCS and other organizations. NRCS needs soil scientists not just for the soil survey program but for other areas in the agency as well. Some of our best conservation leaders have a background in soils. 

NRCS was born during the Dust Bowl days when Congress was visibly persuaded of the need to reduce soil erosion. But even before that, our country recognized the value of understanding the nature of soil, beginning to study and map it in the late 1800’s. Our job in the early 21st Century is to complete the work others have begun. We must expand and extend our partnerships. We must employ the latest technology both in completing our surveys and making our analyses widely available to our customers. And we must encourage others to follow in our footsteps to keep our surveys up to date.

At the beginning of the 20th Century, our trailblazer in conservation, President Teddy Roosevelt said, “Far and away the best prize that life offers is the chance to work hard at work worth doing.”  As soil scientists, I’m sure you understand the truth of those words. I know you’ve worked hard—and will continue to do so—to support all those who depend on the soil for their livelihoods.

Thank you.

Planning the New Soil Survey – Building on Technology, Micheal L. Golden

Director, Soil Survey Division

National Cooperative Soil Survey Conference

Corpus Christi, Texas
May 22, 2005

I am very pleased we are able to hold the National Cooperative Soil Survey (NCSS) conference at Corpus Christi, Texas.  Many thanks go to Tom Hallmark and Mike Risinger for hosting the meeting.  Thank you for arranging all the logistics for this conference and input on the wonderful field trips that we have just taken on the weekend.  All the issues presented on the field trips will be explored in more detail in the coming Committee meetings and reports.  Thanks also go to Maxine Levin for developing a very good agenda and ensuring we have some great speakers.  We appreciate and welcome Chief Knight and Natural Resources Conservation Service (NRCS’s) National Leadership Team (NLT) composed of all the state conservationists that are co-meeting with us this week.  I would encourage all to talk during the breaks.  Chief Knight will challenge the NCSS to “Finish the job we started over a hundred years ago”.  
We appreciate and welcome our Keynote speaker Dr. Allan Jones.  His talk will be focused on new technology applications and modeling for use of soil survey.  It will be a challenge to the National Cooperative Soil Survey for innovation. 

We welcome NASCA – National Association of State Conservation Agencies as the newest member of the NCSS steering team.  An MOU was signed two years ago but this is their first conference as part of the steering team.  State Conservation Agencies have long been members of NCSS on a state by state basis but never on a national basis before now. We welcome the soil scientists from Canada and I want to emphasize our intent to work with your country more closely in the future.  I have assigned Dr. Carolyn Olson on my staff to be more active in North American activities including soils and global climate change.  Our friends from Canada made a request at the last conference that we should have more interaction with them on soil databases and internet delivery of soil information.

As chair of the NCSS conference I want to focus on the Committees.  I want to invigorate and activate long term planning and long term working groups.  I would like to highlight what is expected from the Committees and how we expect them to function in the future.  The Committees are set up to cover NCSS issues in detail.  The committees are:

Research

New Technology

Standards

Recruitment

Web Soil Survey

Ecological Principles

Soil Water/Hydrology relationships

I would like to thank the Committee chairs for your efforts and the work you have done on your committee this year.  I want to encourage the NCSS body to participate fully in the committees this week. I want to thank Jon Gerken for leading an NCSS advisory team that looked into the bylaws.  Jon got input from NCSS participants from all NCSS regions last year and got input from agencies and universities.  His report from this group will be on Wednesday, though many of the preliminary suggestions were incorporated into this conference agenda as a test.  Activities by the Federal Lands Working Group could not be timelier.  With about 98 percent of the private lands with initial soil mapping there is still about 152 million acres of federal lands remaining without a soil survey and several million more acres with soil lines but without a NCSS correlation.  There is great hope that this working group can pull together a process to address how we can finally have a seamless digital soil survey on all lands.  Some of the representatives on the working group are from USFS, BLM, National Park Service, DOD, USGS, BIA, Ag experiment stations, CSREES, ARS and other partners.

Since the last NCSS conference in Plymouth, Massachusetts in 2003 there have many personnel changes in NRCS.  We have Dana York as Associate Chief, and Dr. Bill Puckett as the Deputy Chief for Soil Survey and Resource Assessment.  Within the Soil Survey Division, I was confirmed as Director January 2004, Ken Lubich is the Soils Program Manager, Dennis Lytle is the Major Land Resource Area (MLRA) Coordinator, Dr. Carolyn Olson is the Science Advisor, and Maxine Levin is liaison for Soil Technology to Programs and primary lead for coordinating the NCSS conference.  Dr. Bill Effland will become soil survey division program analyst and Dr. Hari Eswaran is National Leader for World Soil Resources.

NRCS has three new regional technology centers at Greensboro, North Carolina; Fort Worth, Texas; and Portland, Oregon.  Each center has a soil scientist with primary emphasis on soil technology transfer to states; they are Leander Brown, Ed Griffin and Terry Aho. We have six (6) new MLRA Region Leaders and State Soil Scientists with Steve Park in Colorado, Mike Risinger in Texas, Luis Hernandez in Arkansas, Don Fehrenbacher in Wisconsin, Doug Slaybaugh in Tennessee, and Mike Doemier in Utah.  
NRCS added a new National Geospatial Development Center (NGDC) at Morgantown, West Virginia with Jon Hempel as Director to develop and integrate new spatial and tabular database technologies.  The National Cartographic and Geospatial Center (NCGC) at Ft. Worth has been reorganized and Sam Brown is the Geospatial Branch Leader.  One of the priorities when I was selected as director was to broaden and strengthen the National Cooperative Soil Survey.  Some of the ways we feel that NCSS has strengthened were when we selected Dr. David Hammer as the National Leader for Soil Investigations and to strengthen that position he is also Head of the National Soil Survey Labatory (NSSL) at the National Soil Survey Center (NSSC).   Another way we strengthened the NCSS was when we selected Dr. Jimmy Richardson as one of the Research Soil Scientists at the NSSC.

This conference will be a first to acknowledge an NCSS Cooperator with an Award for outstanding achievement.  As in the past, we will also have an award for the NRCS Soil Scientist of the Year.

I am very excited about where we are at this particular period of time in soil survey.  I believe we have started into the biggest and brightest times of our history.  We have started on the third paradigm of soil survey.  For much of our careers we have wanted the actual tabular and spatial tools we have available at our finger tips today.   This is the foundation of a new way of doing business.  Our forefathers in pedology must have dreamed about the possibility of having all soils inventoried and supported with spatial and tabular databases housed in one place.

1. We have almost 3,000 official soil databases in the soil data warehouse with over 2,200 SSURGO projects on line.  As of May 15 we had almost all of the soil surveys in the soil data warehouse and they are available online in the soil data mart.  
2. We have established 18 MLRA Region Offices for quality assurance on soil surveys.  These have been very successful.

Chief Knight has challenged NRCS Soil Survey to “Find a better way of making, maintaining, and providing soil information.” I find this challenge to be achievable and rewarding to all of us as part of the NCSS.  Technology and leadership buy-in has set the stage for what I call the era of the “New Soil Survey”.

The New Soil Survey is how we will do business in the future.  

The New Soil Survey is how we will be structured in the field.  

The New Soil Survey is how we will manage “All” tabular and spatial data using new GIS technologies.

And the New Soil Survey will be how we market soil information to the public.  

We will ultimately provide our soil data to more users as we market and implement the “New Soil Survey”.

The National Cooperative Soil Survey has a rich history of over 100 years of soil science with pedologists reading the landscapes and understanding why soils form differently and delineating those features that make soil map units unique.  Today NRCS has a total of about 950 soil scientists throughout the agency but only about 500 field soil scientists.  About 50% of the total soil scientists will be eligible to retire within five (5) years.  We need to recruit and train very aggressively new employees to become the best soil scientists for the “New Soil Survey”.

Up until recently we were making soil surveys almost the same way for the past 60 years.  We have had Seven (7) Approximations and nine (9) editions to Soil Taxonomy.  We have about 60 years of patch work soil surveys from various stages of correlation.  We have about 98% of all the private lands with an initial correlated soil survey.

We need complete soil survey coverage across “All” lands.  We need to dust off the concept of making soil surveys on “All” American lands.  We have a very good relationship in the National Cooperative Soil Survey (NCSS).  Our cooperation and partnership has been great but there remains a significant area without detailed soil survey coverage.  We need to look at taking the lead with our federal partners in making soil surveys on all lands regardless of ownership.  

We need to restructure the area of responsibilities at the project level.  We no longer have about 1,900 field soil scientists to do soil surveys but less than 500.  Much of the country is still doing business one county at a time even in maintenance.  I propose we structure the 281 soil survey project offices into Soil Survey Management Areas that provide support and ownership of all the spatial soil layers and all the tabular data map units within the entire country.  These areas will possibly cross county, state and region lines.  They may be groups or portions of Major Land Resource Areas (MLRA’s).

The Soil Survey Management Areas will cover all the United States and Territories land mass.  I encourage you to work with your MO Board of Directors to establish and maintain the soil surveys for the future. 
1. The New Soil Survey Management Area’s would first ensure there is complete digital coverage for their area.  Field staff could utilize new GIS techniques to predict soil landscape catena’s on a broader area.  The MLRA Project Leader is in charge of Quality Control for the respective area.  Quality assurance will continue by MO Region Offices by Soil Data Quality Specialists (SDQS’s).  We should use annual and long range plans for activities within the soil survey area to target workloads.  Some may elect to focus on completion of initial mapping or within specific watersheds; others may focus on “Benchmark Landscape Catena’s” for the most critical need for maintenance.

This is a fundamental change in the way we have done business.  The New Soil Survey will focus on comparing similar correlated units and start managing one typical data map unit for a given area where one series or phase of map units have been correlated over an area of counties or states.  Spatial changes may be needed in maintenance.  We will utilize SSURGO as the starting place for edits.  Changes in NASIS will be needed for tabular edits for each of the data map units (DMU’s).  Progressively correlated units will be approved and moved to the soil data warehouse for immediate use.  Therefore we are making the data in the warehouse the most current at any given time.  The New Soil Survey will be moving into a maintenance mode where soil surveys are managed by Soil Survey Management Areas.  We will keep the most current information updated and available on the Soil Data Marts where the public can access soils via the “Web Soil Survey”.

2. The New Soil Survey will implement and train employees in new technologies.  The NRCS National Geospatial Development Center NGDC (USFS has a similar center in SLC, UT with the same name) will be looking at existing and advancing ArcGIS and SoLIM technologies.  This includes development of a “Sol Survey Toolbox” where the field soil scientist selects which tool they need while enhancing existing soil survey lines.  The toolkit should include ArcGIS tools, SoLIM, RASP, PURC, 3DMapper, Pedon, GPS; etc;  These need to be useable in the field and have the ability to transfer data and lines back into a manageable database such as NASIS.  NRCS intends to work closely with other agencies and NCSS partners to make these tools usable and understandable for all field Soil Scientists.
3. The New Soil Survey will build on existing NASIS functionality.  It has traditionally been a tabular database but for NASIS 2007 we need to advance it into the spatial arena.  So when we maintain a given area in our Soil Survey Management Area we do not have to manually measure and report progress.  Spatial areas will be generated with acres to show progress in soil survey schedule and other reporting systems for managers.  We need to base our production on DMU’s that are improved on a spatial extent.  This should allow us to move to a refresh rate of about once every 10 to 20 years as compared to once every 90 years that we currently have.

4. The New Soil Survey should make Marketing of soils information first rather than last.  We have traditionally not been very visible to users of soil data.  We are going to work with a private marketing firm to assist in how to better market our products and ensure that our message is more visible.  In addition, we will contract outside NRCS to assist in developing an Information System Plan (ISP).  Upon completion of the ISP we can better manage the flow of NCSS data and information. 

5.  The New Soil Survey will need a new Strategic Plan.   NRCS has begun development of a new strategic plan and encourages the NCSS partnership to give us feedback in this process.  

6. The New Soil Survey will make the most of  our past work in temporal soil properties and representing those properties in applications for the future.  Bob Grossman and others at the NSSC have been leading this effort for years while looking at several use-dependent soil properties.  Today, Arlene Tugel, Karl Hipple, and Cathy Seybold are leading these efforts.

Future initiatives for Soil Survey are not far away.  We will be looking at Soil change in Farm Bills. New Farm Bill programs provide incentives for enhancing the soil resource.  However, much of our standard soil survey information requires reinterpretation to address questions of resource condition, environmental quality and sustainability.  Producers, land managers, and policy makers need information about how soils change to predict and assess management effects. To meet this need, information about how soils change should be added to surveys of the National Cooperative Soil Survey (NCSS). We should focus on changes that occur over the human time scale. This is a time scale relevant to producers, and has not been addressed by standard soil surveys.

We are working with ARS (Agricultural Research Service) to develop sampling guides.  In particular, dynamic soil properties will utilize use-dependent soil properties for soil change. Through the NCSS, we hope to encourage advances in the science of soil change for the development of new soil survey procedures to collect and interpret soil data. 


The NRCS Soil Survey Division and the new Soils Strategic Plan will address major agenda items such as:

Completing the digital soil survey SSURGO initiative

Implement the New Soil Survey with Soil Survey Management Areas
Implement New Technologies in Soil Survey Management Areas 

Use of Temporal Soil Properties

Market soil information and implement the Web Soil Survey
If you missed the reception last night, another reception will be held tonight to showcase some of the new soil survey technology especially the “Web Soil Survey”.  

NRCS will be hosting a listening session for anyone to attend on the “New Soil Survey” followed by a MO Board of Directors meeting Tuesday afternoon.  I encourage you to attend and provide input.

I hope you can see that my commitment to NCSS is great and that the NCSS is a unique partnership.  It is used as a model for other groups and disciplines. (National Cooperative Rangeland Survey and the National Cooperative Geologic Survey).  We have over 105 years under our belt; the NCSS is the grand daddy of Cooperative efforts in government.    However we prefer to think of ourselves as early middle-aged with a few growing pains as we adapt and change to the “New Soil Survey”.   
I feel we have a bright future ahead of us in the “New Soil Survey”.  Our future is one where we can determine our own destiny.  Our future is to use what we have learned from the patch-work of soil surveys from the past century.  To take what soil information we have and make it better, to use the latest technology we have, to make our discipline better.  

When we have a “New Soil Survey” we should remember that we are only as good as we can market our product.  One that is science based and integrated into the future.

Thank you

Challenges to the Soil Survey: Applications and Delivery of Soil Information,Dr. C. Allan Jones, Director, Texas Water Resources Institute

Introduction

The National Cooperative Soil Survey (NCSS) began in 1899 as a collaboration of the U.S. Department of Agriculture (USDA) and State Agricultural Experiment Stations. In its early years, it sampled soils through use of tools such as augers, picks, and shovels, and it began to describe, map, and name soils. NCSS classified soils based on characteristics such as alkali presence, color, drainage, erodibility, landscape position, lime content, lithology, organic matter, parent material age and origin, structure, subsoil, and texture. Two tools of the 1920s – aerial photography and precision base maps – were used by soil surveyors to determine and plot soil boundaries. By the 1940s all soil maps were drawn on aerial photographs. 

In the 1930s NCSS interpreted soils to guide erosion control and water conservation. NCSS also developed tools to estimate crop suitability and productivity, plan roads and highways, and design large-scale irrigation and reclamation projects. Its soil scientists developed the land capability classification system so soil interpretations might be utilized as tools for use by planners in the 1960s and 1970s. 

By the 1970s and 1980s, much detailed soil chemical and physical data accumulated in soil science laboratories. The information gradually was standardized, shared, and computerized for statistical analysis. Satellite images complemented aerial photography at the time, providing land-use and land-cover data to accompany soil maps. By the 1980s and 1990s, simulation of soil processes and crop growth was accepted more widely. 

Scientists from several disciplines developed models that used soil characterization data and maps from NCSS. The models allowed for more complex interpretations of soil and crop behavior. Geographic information systems (GIS) enabled scientists to combine, analyze, and visualize all sorts of spatial data, creating opportunities for watershed-scale analysis based on soil characteristics and maps. The Natural Resource Conservation Service (NRCS) report A Geography of Hope (1997) combined data from NCSS, GIS technology, and several simulation models to assess of the status of the nation's croplands. This report was a product of collaboration between USDA and the State Agricultural Experiment Stations, much like NCSS. 

Soil data from NCSS – chemical and physical characteristics, interpretations, and maps – have long been important to land developers, managers, and policy makers. In addition, NCSS cooperators have eagerly embraced new technologies and have tirelessly worked to use soil information to better manage natural resources. I would like to conclude by describing briefly two projects that point the way to future improvements in and uses for NCSS data. One is assessing the impacts of conservation practices on the nation’s soils and waters. The other is developing tools to help soil scientists more accurately and efficiently map soils in the United States and abroad.

Effects of Conservation Practices on Soils and Water
The Conservation Effects Assessment Project (CEAP) is an assessment of the effects of conservation practices on the nation's soils and waters. It is using more sophisticated tools than a similar project conducted in the 1990s, the Hydrologic Unit Model of the United States (HUMUS), which utilized the Soil and Water Assessment Tool (SWAT) to assess the impacts of agriculture on surface water quality. CEAP uses the National Resources Inventory’s (NRI) points to characterize specific combinations of climate, crop rotations, fertilizer and manure applications, pesticide use, soils, and tillage.


CEAP, which started in 2003 and should end in March 2006, estimates the environmental benefits of cropland conservation practices for the entire nation. The project uses the APEX cropping systems model to estimate the impacts of cropping systems on about 30,000 of NRI's 300,000 cropland points. APEX utilizes crop management, soil, and weather data correlated with each NRI point to estimate the effects of conservation and management practices on erosion, nutrient and pesticide loss, and water-use efficiency. Its information about each NRI point is complemented by farmer surveys. APEX field-scale outputs for NRI points are applied to other similar croplands, and these results are used by SWAT to determine the effects of cropland conservation practices on in-stream sediment, nutrient, and pesticide concentrations. The project calculates the number of days per year that streams exceed drinking water standards for nitrates and critical thresholds for algal growth. The results are aggregated over the regional Common Resource Areas and the nation.  

Analyses like those of CEAP would be impossible without the quality soil characteristics databases and maps developed by NCSS. The soil information has become more important as the tools for crop management and soil interpretation – models like APEX and SWAT – have become more sophisticated. I encourage soil scientists to welcome and help strengthen tools such as these. Soil scientists are critical to the quality of available soil data and the subroutines that simulate soil and plant processes. Soil scientists can have a major impact on the development and use of tools to interpret the interaction between humans and the fragile membrane of soils that supports the nation's fauna, flora, and waters.

Enhancing Soil Survey with Landscape Models

Since the early 20th century, soils were regarded as developing in response to biological activity, climate, parent material, relief, and time. Soil scientists have long developed mental models of soil-landscape relationships to predict where on the landscape specific soils occur. Though widely used for decades, stereoscopic aerial photography is unable to define the slopes and land-surface characteristics that affect water flow and soil formation on complex landscapes. Fortunately, over the last decade, digital elevation models (DEM) based on aerial and satellite images have improved and have become more easily accessible. Dr. Paul Dyke and his coworkers at the TAES Blackland Research and Extension Center are using DEMs based on Shuttle Radar Topographic Mission (SRTM) imagery to classify land units according to local relief (low, moderate, or high) and slope position (lower-slope, mid-slope, or upper-slope). The classification has been performed for the nation of Colombia as well as portions of Brewster County and the Coastal Plains of Texas. The images of Colombia were overlaid on soil maps and compared with lines from the maps at the 1:1 million scale. The images of Texas were overlaid on the STATSGO and SSURGO maps.

Good correlations were found between the soil maps drawn by soil scientists and the landscape models produced from DEMs. The landscape models often provided more detail than the soil maps and clearly identified many of the landscape features that soil scientists had utilized to draw their maps. With high-resolution landscape models like those obtained by the SRTM, it is even possible to visualize fine topographic detail in very flat areas like the Llanos Orientales of Colombia and Coastal Plains of Texas. 

The processes of developing soil maps will be made easier and more accurate as soil scientists gain access to detailed GIS-based landscape models. It might be possible to incorporate additional information, such as Landsat composite images or geologic maps, to identify changes in parent material and other factors important to soil formation. Such models can also be added to other spatial data in NRCS's Web Soil Survey to increase the quality of soil maps and interpretations. These sophisticated models are tools that can assist the soil scientist. They can help soil scientists produce more accurate and detailed maps in less time. 

Conclusion
For the last 25 years, I have utilized soil information from NCSS. In the 1980s and 1990s, I worked with plant and soil scientists from Agricultural Research Service (ARS), NRCS, and land-grant universities to develop better soil maps and to incorporate soil data and processes into simulation models of cropping systems. 

The next decade will be an even more exciting time for soil scientists and those using the information they produce. As human populations and impacts increase, we must make the best use possible of all the tools available to guide natural resources management. Soil scientists surely will take advantage of new technologies to gather and make better use of soil information. But humans are the key elements in natural resource management. Only by training high quality conservationists, developing and using the most advanced tools for soil interpretation, and educating the public, can we leave a better natural heritage for our children and grandchildren. I encourage NRCS to expand its partnerships with universities to achieve these goals.  

National Cooperative Soil Survey Conferences- Definition and Bylaws
Definition (602.00)

The National Cooperative Soil Survey (NCSS) coordinates technically and operationally at National, regional, and State levels. Its activities relate to the technology for the collection, management, and presentation of information about the properties, patterns, and responses of soils and to other joint concerns, such as training and coordinated research and operations. Workshops, meetings, and conferences are held at each level to discuss and resolve concerns, proposals, and recommendations for the cooperative soil survey. 

(a) The National Cooperative Soil Survey Conference

The national conference primarily discusses subjects of national concern to the NCSS. The Director, Soil Survey Division, Natural Resources Conservation Service (NRCS), calls the conference after consulting with the conference steering committee. Attendees to the conference include national representatives of cooperating agencies and institutions. The Director invites other interested foreign and domestic groups and individuals and particularly principal users of soil surveys to participate. NRCS publishes the proceedings of the conference and distributes copies to the cooperators in the NCSS. The conference bylaws specify the objectives, membership, and committee responsibilities. Refer to Exhibit 602-1 for the Bylaws of the National Cooperative Soil Survey Conference. 

(b) The NCSS Regional Conferences

The NCSS regional conferences primarily discuss subjects of regional concern. Each region convenes a soil survey conference in even-numbered years. The four regions correspond to the Agricultural Experiment Station regions and are the North Central, Northeastern, Southern, and Western. State and regional soil survey leaders, some national leaders, and other invited persons attend the conference. The conference steering committee publishes the conference proceedings and distributes copies to regional NCSS cooperators and others. The conference bylaws specify the objectives, membership, and committee responsibilities. 

(c) NCSS State Conferences

The NCSS state conferences primarily discuss subjects of state concern. The NRCS state soil scientist annually convenes a state conference. Attendees include cooperators and others who contribute to NCSS activities at the state level and principal users of soil survey information. Working agreements govern activities of the NCSS within the state. 

(d) Joint Regional or State Conferences

Joint regional or state conferences between two or more regions or states can be held with the agreement of the participants involved.

 

Bylaws of the National Cooperative Soil Survey Conference (Exhibit 602-1)

Article I. Name

Section 1.0 -- The name of the Conference shall be the National Cooperative Soil Survey (NCSS) Conference. 

Article II. Objectives

Section 1.0 -- The objective of the Conference is to contribute to the general human welfare by promoting the use of soil resource information and by developing recommendations for courses of action, including national policies and procedures, related to soil surveys and soil resource information. 

Article III. Membership and Participants

Section 1.0 -- Permanent chair of the Conference is Director, Soil Survey Division, NRCS. 

Section 2.0 -- Permanent membership of the Conference shall consist of: 

Section 2.1.1 -- Members of the steering committee, 

Section 2.1.2 -- Two State members appointed by each of the four regional conferences and six NRCS soil survey staff leaders, to include representatives of National Headquarters, National Soil Survey Center, and Soil Survey Staff representing each of the four NCSS Regions, as determined by the Director, Soil Survey Division, NRCS.

Section 2.1.3 -- Individuals designated by the Federal agencies listed in Appendix A. 

Section 3.0 -- Participants of the Conference shall consist of: 

Section 3.1.1 -- Permanent members, 

Section 3.1.2 -- Individuals invited by the Steering Committee. 

Article IV. Regional Conferences

Section 1.0 -- Regional Conferences are organized in the northeast, north-central, southern, and western regions of the United States. 

Section 2.0 -- Regional Conferences determine their own membership requirements, officers, and number and kind of meetings. 

Section 3.0 -- Each Regional Conference adopts its own purpose, policies, and procedures, provided these are consistent with the bylaws and objectives of the NCSS Conference. 

Section 4.0 -- Each Regional Conference shall publish proceedings of regional meetings. 

Article V. Executive Services

Section 1.0 -- The National Headquarters Soil Survey Staff of the Natural Resources Conservation Service (NRCS) shall provide the Conference with executive services. 

Section 1.1 -- The Soil Survey Staff, NRCS, shall: 

Section 1.1.1 -- Carry out administrative duties assigned by the Steering Committee. 

Section 1.1.2 -- Distribute draft committee reports to participants. 

Section 1.1.3 -- Issue announcements and invitations. 

Section 1.1.4 -- Prepare and distribute the program. 

Section 1.1.5 -- Make arrangements for lodging, food, meeting rooms, and, local transportation for official functions. 

Section 1.1.6 -- Provide a recorder. 

Section 1.1.7 -- Assemble and distribute the proceedings. 

Section 1.1.8 -- Provide publicity. 

Section 1.1.9 -- Maintain the Conference mailing list. 

Section 1.1.10 -- Maintain a record of all Conference proceedings; proceedings of Regional Conference meetings; and a copy of each Regional Conference's purpose, policies, and procedures.

Article VI. Steering Committee

Section 1.0 -- The Conference shall have a Steering Committee.

Section 1.1 -- The steering committee shall consist of: 

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

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

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

Section 1.1.4 -- Four Agricultural Experiment Station Soil Survey Leaders, one from each respective Regional Conference. This normally is the state representative that will be chair or vice chair of the next Regional Conference. 

Section 1.1.5 -- Six NRCS soil survey staff leaders, to include representatives of the National Headquarters, National Soil Survey Center, and Soil Survey Staff representing each of the four NCSS Regions, as determined by the Director, Soil Survey Division, NRCS. 

Section 1.1.6 -- A designated representative of the National Society of Consulting Soil Scientists, Inc., as determined by the Society, representing the private sector. 

Section 1.1.7 -- A representative of the 1890 College from the vicinity of the next conference recommended by the Conference Chair.

Section 1.1.8 -- A representative of the Tribal College from the vicinity of the next conference recommended by the Conference Chair.

Section 1.1.9 -- A representative of the National Association of State Conservation Agencies.

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

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

Section 4.0 -- The Steering Committee shall:

Section 4.1 -- Determine subjects to be discussed. 

Section 4.2 -- Determine committees to be formed. 

Section 4.3 -- Select committee chair and obtain their approval and that of their agency for participation. 

Section 4.4 -- Assign charges to the committee chairs. 

Section 4.5 -- Recommend committee members to committee chairs. 

Section 4.6 -- Determine individuals from the United States or other countries with soil science or related professional interest to be invited to participate. 

Section 4.7 -- Determine the place and date of the Conference. 

Section 4.8 -- Organize the program and select the presiding chairs for the sessions. 

Section 4.9 -- Assemble in joint session at least once during each Conference to conduct business of the Conference. 

Section 5.0 -- Steering Committee work will normally be done by correspondence and telephone communication. 

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

Article VII. Meetings

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

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

Section 3.0 -- The Steering Committee is responsible for planning, organizing, and managing the conference. 

Section 4.0 -- The Steering Committee shall meet immediately after the conference to summarize recommendations and propose actions to be taken. 

Section 5.0 -- Meetings of the Steering Committee, other than at the conference, may be called with the approval of the Steering Committee. 

Article VIII. Committees

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

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

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

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

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

Article IX. Amendments

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

Appendix A

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

· Bureau of Indian Affairs, U.S. Department of the Interior 

· Bureau of Land Management, U.S. Department of the Interior 

· Bureau of Reclamation, U.S. Department of the Interior 

· Cooperative State Research, Education, and Extension Service, U.S. Department of Agriculture 

· Defense Mapping Agency, U.S. Department of Defense 

· Economics and Statistics Service, U.S. Department of Agriculture 

· Environmental Protection Agency 

· Farm Services Agency, U.S. Department of Agriculture 

· Forest Service, U.S. Department of Agriculture 

· National Agricultural Statistics Service, U.S. Department of Agriculture 

· National Association of State Conservation Agencies 

· National Institute of Standards and Technology, U.S. Department of Commerce 

· National Oceanic and Atmospheric Administration, U.S. Department of Commerce 

· National Park Service, U.S. Department of the Interior 

· National Society of Consulting Soil Scientists, Inc. 

· Office of Territorial Affairs, U.S. Department of the Interior 

· Tennessee Valley Authority (quasi Federal) 

· U.S. Army Corps of Engineers, U.S. Department of Defense 

· U.S. Fish and Wildlife Service, U.S. Department of the Interior 

· U.S. Food and Drug Administration, U.S. Department of Health and Human Services 

· U.S. Geological Survey, U.S. Department of the Interior 

Committees
NCSS Conference 2005  Standing Committees— General Descriptions
Research Agenda Standing Committee

Co-Chairs: 
David Hammer, National Leader Investigations, NRCS, NSSC, (david.hammer@usda.gov)


Nancy Cavallaro, CSREES, Soils, (ncavallaro@csrees.usda.gov)

Charges:

To establish a formal mechanism within the NCSS to:

1. Identify, document, prioritize, and address the critical research and development issues within the NCSS.

2. Identify opportunities for partnering on priority research needs.

3. Identify opportunities for funding priority research needs.

4. Organize a Task Force :  
Benchmark Soils and Landscapes in Soil Survey  The purpose of the Task Force will be to formulate a plan to re-establish a targeted measurement program of chemical and physical relationships in soil properties and conditions through NCSS partnerships on Benchmark Soils and Landscapes for the US Soil Survey.  The NCSS Research Agenda Standing Committee will report the Task Force’s recommendations at the NCSS.

Geochemistry Baseline in Soil Survey.  The purpose of the Task Force will be to formulate a plan to evaluate baseline geo-chemical relationships in soil properties and conditions through NCSS partnerships.  The NCSS Research Agenda Standing Committee will report the Task Force’s recommendations at the NCSS. 

5. Identify an Outstanding Research Project within the NCSS partnership to present at the National NCSS Conference.

6. The NCSS Research Agenda Standing Committee will be required to report its activities at each National Conference.

NCSS Standards Standing Committee

Co-Chairs: 
Craig Ditzler, NRCS, NSSC (craig.ditzler@nssc.nrcs.usda.gov)



Duane Lammers, USFS (dlammers@fs.fed.us)

Colin Voigt, BLM (colin_voigt@blm.gov) (Bill Ypsilantis, BLM)
Charges:

1. Receive recommendations from other regional committees and be the clearinghouse for issues dealing with standards. Establish subcommittees as needed to deal with issues identified. For this conference the issues are:

· Descriptive terms for carbonates in soils (West Region)

· Revision to Cryepts (West Region)

· Recognizing erosion in mollic epipedons (North Central Region)

2. Organize a Task Force:  Subaqueous Soils in Soil Survey.  The purpose of the Task Force will be to:

· Develop a guide describing techniques and procedures for doing this specialized work.

· Propose additional terms for describing parent materials, landscapes, and landforms for NSSH Part 629. 

3. The NCSS Standards Standing Committee will be required to report its activities at each National Conference.

New Technology Standing Committee

Co-Chairs: 
Pete Biggam, NPS (pete_biggam@nps.gov)



Jon Hempel, NGDC, NRCS (jon_hempel@usda.gov)

Charges:

To develop and document procedures, processes, and standards that will be used to integrate GIS, remote sensing, landscape modeling, and other similar technologies into the mainstream of the soil mapping and landscape inventory program.

1. Review and document progress on recommendations from 2003 report.

2. Review and document progress on recommendations from 1999 Task Force on Soil Survey Products of the Future and the 2003 Committee on New Inventory Techniques.

3. Review recommendations from 2004 Regional Conference reports.

4. The NCSS New Technology Standing Committee will be required to report its activities at each National Conference

5. Identify an Outstanding New Technology Transfer Project within the NCSS partnership to present at the National NCSS Conference

6. What new inventory techniques have emerged recently and what are the strengths and weaknesses of these new techniques? 

7. How will database strategies change with new inventory techniques and the desire for more complex analysis of soil inventory information?

IN-Conference 2005 Committees—General Descriptions
Committee 1: WEB Soil Survey—Promoting Partnerships

This committee should consider issues concerning WEB Soil Survey standards, product delivery, marketing strategies, public access to expertise, product timeliness and education on product use with an emphasis on promoting partnerships.

Charges:

1. Review 2003 committee report and 2004 regional conference reports with similar charges. Review past market analysis and market strategies. Determine progress of recommendations from 2003 and 2004 meetings.

2. What soil survey products do users need/want, and how do they want them delivered?

3. How do we deliver products on time and on budget?

4. How will we promote partnerships in NCSS within the WEB Soil Survey?

5. Investigate who are the end-users of soil survey that NCSS should promote.

Co-Chairs:  Dennis Lytle, NRCS, Washington, DC (dennis.lytle@usda.gov)

Rick L. Day, Pennsylvania State University, University Park (rday@psu.edu)
Committee 2:  Ecological Principles in Soil Survey

This Committee should review classical references and University curricula for ecological principles and associations with soil and natural resource inventories. The Committee should investigate new interpretations and management recommendations associated with state and transition models; ecological frameworks; ecological site inventories and ecological land use inventories and discuss how they may be incorporated into soil survey.

Charges: 

1. Review Ecological Principles committee report from 2003. Identify terminology of emerging ecological theories for use in soil survey inventories.

2. Select and explore proposals of how ecological principles may be incorporated into the New Soil Survey and databases.  Establish subcommittees to explore selected topics. Examples of possible subjects to explore:

a. What interpretations and management recommendations from soil surveys are needed that relate to ecological problems?

b. What NCSS soil survey inventory protocols and standards are needed to better represent ecological principles in soil survey? 

c. How could new inventory techniques of soil survey help to interpret natural and altered landscapes to better represent emerging ecological models?

Co-Chairs:

Curtis Talbot, NRCS, NSSC (curtis.talbot@usda.gov)

Randy Davis, USFS, Washington, DC (rdavis03@fs.fed.us)
Committee 3: Recruitment and Retention of Soil Scientists in Soil Survey

This committee is to concern itself with recruitment and retention of Soil Scientists in soil survey and soil resource management. 

Charges (Address the following issues):
1. Review Report from 2003 Committee on Recruitment and Retention of Soil Scientists in Soil Survey and document progress on recommendations. Gather recommendations from past national and regional committee reports for retention of soil scientists in agencies and report on progress.

2. Investigate what new incentives and programs are available to the NCSS to recruit soil scientists with Office of Personnel Management for the federal government.

3. What are the reasons that students do not apply for federal jobs when they are made available?

4. What are impedes applicants from registering with OPM for positions such as soil scientist or soil conservationist?

5. What scholarships are available nationwide that support students in soil science?

6. Explore options for electronic or internet clearinghouse that improves information flow on positions, student applicants, scholarships, grants, and contacts within NCSS.

7. Promote internships and career intern program in federal government to provide more opportunities for high school and college age students to consider soil science as a career.

Co-Chairs:  Gary Steinhardt, Purdue University, IN, ( gsteinhardt@purdue.edu) 

Denise Decker, USDA-NRCS, Human Resources, Washington, DC (denise.decker@usda.gov)

Luis Hernandez (tentative), USDA-NRCS, Little Rock AR (luis.hernandez@ar.usda.gov)

Committee 4:  Water Movement and Water Table Monitoring in Soil Survey

This committee will explore and discuss how soil survey should address water movement and water tables for regional updates of the soil survey and database representation.

1.  Review and document progress from 2003 Committee on Water Movement and Water Table Monitoring in Soil Survey

2. This committee will review water table studies nationally to formulate regional guidance of measurement techniques, database documentation and interpretations for taxonomy and practical user applications in soil survey.

3.  How might studies of regional or local hydrology apply to updating and refining soil survey information?

4.  Document progress of hydro-pedology research in soil survey and applications to interpretations.

Co-Chairs:

Henry Lin, Pennsylvania State University (henrylin@psu.edu)

Cathy Seybold, NRCS (cathy.seybold@usda.gov)

Standing Committee Reports
Standards Committee

Committee Co-Chairs

Craig Ditzler, NRCS

Bill Ypsilantis, BLM

Duane Lammers, USFS

3 Subcommittees

· Subaqueous Soils

· Forms of Carbonate

· Soil Taxonomy

Subcommittee activities:

· Reviewed materials submitted by originating authors. 

· Emails/Teleconferences.

Subaqueous Soils Sub Committee

Charges:

1. Review proposed terms for describing landscapes, landforms, and parent materials of subaqueous environments.

Draft Glossary has 66 terms.

2. Review Draft handbook of subaqueous soil mapping procedures.

Procedures Manual 1st Draft = 5 pages.

Creating a subaqueous terrain map

Landscape and Soil Delineation

Sample Collection for Pedon Characterization.

Standard Soil Sampling and Description

Sample Analysis

3. Recommend action to be taken by the NSSC staff for these 2 documents.

Recommendations

The committee recommends that the terms contained in the draft glossary be adopted within the NCSS. To facilitate this, it is recommended that the National Soil Survey Center Staff take the necessary steps to add these terms to NSSH Part 629 as well as future releases of the NASIS and PEDON program choice lists and Field Book for Describing Soils. As new terms are needed, they should be proposed for inclusion to NSSH 629 through the Soil Survey Investigations Staff at NSSC. 

The Procedures Manual should continue to be worked on by interested committee members. Mark Stolt has agreed to continue to take the lead in moving this forward. It is proposed that by the end of September, 2005 a draft version be presented to the NSSC Soil Classification and Standards Staff for distribution (possibly as a special draft supplement to the Soil Survey Manual) for further testing and revision. 

Glossary of Terms for Subaqueous Soils, Landscapes, Landforms, and Parent Materials of Estuaries and Lagoons

Note: Terms preceded by an asterisk (*) are subaqueous terms.  Also included are a limited number of closely associated subaerial terms to provide a more complete suite of terms for the lagoon/estuarine environment.

Back-Barrier Beach:  A narrow, elongate, intertidal, sloping landform that is generally parallel with the shoreline located on the lagoon or estuary side of the barrier island, or spit.  Compare – Barrier Island.  

Barrier Beach:  A narrow, elongate, coarse-textured, intertidal, sloping landform that is generally parallel with the beach ridge component of the barrier island, or spit and adjacent to the ocean.  Compare – Barrier Island.  (Jackson, 1997; Peterson, 1981)

* Barrier Cove:  A subaqueous area adjacent to a barrier island or submerged barrier beach that forms a minor embayment or cove within the larger basin.  Compare – Cove, Mainland Cove.  

Back-barrier flat:  A subaerial, gently sloping landform on the lagoon side of the barrier beach ridge composed predominantly of sand washed over or through the beach ridge during tidal surges (modified from Jackson, 1997).  Compare – Washover-fan Flat.   

Barrier Flat - A relatively flat area, often occupied by pools of water, separating the exposed or seaward edge of a barrier beach or barrier island from the lagoon behind it.  (Jackson, 1997)

Barrier Island:  A long, narrow, sandy island representing a broad barrier beach that is above high tide and parallel to the shore, and that commonly has dunes, vegetated zones, and swampy terrains extending lagoonward from the beach; also a long series of barrier beaches.  Compare – barrier beach.  (modified from Jackson, 1997)

* Bay Bottom:  The nearly level or slightly undulating central portion of a submerged, low-energy, depositional estuarine embayment characterized by relatively deep water (1.0 to >2.5 m).  Compare – Lagoon Bottom.

* Cove:  A small, narrow sheltered bay or recess in an estuary, often inside a larger embayment (modified from Jackson, 1997).  Compare – Estuary.

* Dredged Channel:  A roughly linear, deep water area formed by a dredging operation for navigation purposes (after Wells et al., 1994; dredged hole).  Compare – Dredge-Deposit Shoal.

* Dredge-Deposit Shoal:  A subaqueous area, substantially shallower than the surrounding area that resulted from the deposition of materials from dredging and dumping (modified from Demas 1998).  Compare – Dredged Channel, Shoal.

Dredge Spoils:  Unconsolidated, randomly mixed sediments extracted and deposited during dredging and dumping activities (e.g. adjoining the Intracoastal Waterway).  Dredge spoils lie unconformably upon natural, undisturbed soil or regolith and can form anthropogenic landforms (e.g. Dredge Spoil Bank).  Compare – Dredged Channel, Dredge-Deposit Shoal.  (Schoeneberger and Wysocki, 2005)

* Dredge Spoil Bank:  A subaerial mound or ridge that permanently stands above the water composed of dredge spoils; randomly mixed sediments deposited during dredging and dumping.  Compare – Dredged Channel, Dredge-Deposit Shoal, Filled Land.  (Schoeneberger and Wysocki, 2005) 

   Dune Slack:   A damp depression or trough between dunes in a dune field or dune ridges on a shore, caused by intersecting the capillary fringe of the local water table; a moist type of interdune.  (modified from Jackson, 1997)

Estuarine Deposit:  Fine-grained sediments (very fine sand, silt, and clay) of marine and fluvial origin with a high proportion of highly decomposed terrestrial organic matter, laid down in the brackish waters of an estuary; characteristically finer sediments than deltaic deposits.  Compare – Lacustrine Deposit, Lagoonal Deposit, Marine Deposit, Overbank Deposit.  (modified from Jackson, 1997)

(NSSH)
* Estuarine Subaqueous Soils:  Soils that form in sediment found in shallow-subtidal environments.  These soils occur below extreme low water in protected estuarine coves, bays, inlets, and lagoons. Excluded from the definition of these soils are any areas “permanently covered by water too deep (typically greater than 2.5 m) for the growth of rooted plants. 

Estuary:  a) A seaward end or the widened funnel-shaped tidal mouth of a river valley where fresh water comes into contact with seawater and where tidal effects are evident; e.g., a tidal river, or a partially enclosed coastal body of water where the tide meets the current of a stream.  b) A portion of an ocean or an arm of the sea affected by fresh water.  c) A drowned river mouth formed by the subsidence of land near the coast or by the drowning of the lower portion of a non-glacial valley due to the rise of sea level.  Compare – Lagoon.  (modified from Jackson, 1997)

Filled (marsh?) Land:  A subaerial soil area composed of a variety of fill materials  (construction debris, dredged or pumped sediments, etc.) deposited and smoothed to provide building sites and associated uses (e.g. lawns, driveways, parking lots). These fill materials are typically 0.5 to 3 m thick and have been deposited unconformably over natural soils (Schoeneberger and Wysocki, 2005).  Compare – Dredge Spoil Bank. 

* Flood-tidal Delta:  A largely subaqueous (sometimes intertidal), crudely fan-shaped deposit of sand-sized sediment formed on the landward side of a tidal inlet (modified from Boothroyd et al., 1985; Davis, 1994; Ritter et al., 1995).  Flood tides transport sediment through the tidal inlet and into the lagoon over a flood ramp where currents slow and dissipate (Davis, 1994).  Generally, flood-tidal deltas along microtidal coasts are multi-lobate and unaffected by ebbing currents (modified from Davis, 1994).  Compare – Flood-Tidal Delta Slope. 

* Flood-Tidal Delta Flat:  The relatively flat, dominant component of the flood-tidal delta. At extreme low tide this landform may be exposed for a relatively short period (modified from Boothroyd et al., 1985).
* Flood-Tidal Delta Slope:  An extension of the flood-tidal delta that slopes toward deeper water in a lagoon or estuary, composed of flood channels, inactive lobes (areas of the flood-tidal delta that are not actively accumulating sand as a result of flood tides), and parts of the terminal lobe of the flood-tidal delta (modified from Boothroyd et al., 1985).
* Fluviomarine Bottom:  The nearly level or slightly undulating, relatively low-energy, depositional environment with relatively deep water (1.0 to >2.5 m) directly adjacent to an incoming stream and composed of interfingered and mixed fluvial and marine sediments (fluviomarine deposits). 

Fluviomarine Deposit:  Stratified materials (clay, silt, sand, or gravel) formed by both marine and fluvial processes, resulting from sea level fluctuations and stream migration (i.e. materials originally deposited in a nearshore environment and subsequently reworked by fluvial processes as sea level fell, or visa versa as sea level rose.  (Schoeneberger and Wysocki, 2002)

Fluviomarine Terrace:  A constructional coastal strip, sloping gently seaward and/or down valley, veneered by or completely composed of unconsolidated sediments (typically silt, sand, fine gravel).  Sediments were deposited by both marine and fluvial processes, resulting from sea level fluctuations and/or stream migration (e.g. materials deposited in a nearshore environment and reworked by fluvial processes as sea level fell, or visa versa as sea level rose.  Compare – Terrace, Stream Terrace, Marine Terrace.  (Schoeneberger and Wysocki, 2002)

Fringe-Tidal Marsh:  Narrow salt marsh adjacent to a relatively higher energy environment.  

Gut: (not preferred – use Tidal Channel)  A tidal stream channel connecting two larger waterways within a lagoon, estuary or bay.   (Schoeneberger and Wysocki, 2002)

   Intertidal:  (adjective)  The coastal environment between mean low tide and mean high tide that alternates between subaerial and subaqueous depending on the tidal cycle.  Compare – Subtidal.

Inlet:  A short, narrow waterway connecting a bay, lagoon, or similar body of 

water.  Compare – Tidal Inlet.  (modified from Jackson, 1997)

Island:  An area of land completely surrounded by water.  Compare – Barrier Island.  (modified from Jackson, 1997)

Lagoon:  A shallow stretch of salt or brackish water, partly or completely separated from a sea or lake by an offshore reef, barrier island, sandbank or spit  (modified from Bates and Jackson, 1987)  

* Lagoon Bottom:  The nearly level or slightly undulating central portion of a submerged, low-energy, depositional estuarine basin (McGinn, 1982) characterized by relatively deep water (1.0 to >2.5 m).  Compare – Bay Bottom.
* Lagoon Channel:  A subaqueous, sinuous area within a lagoon that likely represents a relict channel (paleochannel, Wells et al., 1994) that is now maintained by strong currents during tidal cycles (Short, 1975). 

Lagoonal Deposit:  Sand, silt or clay-sized sediments transported and deposited by wind, currents, and storm washover in the relatively low-energy, brackish to saline, shallow waters of a lagoon.  Compare – Estuarine Deposit, Marine Deposit.

Longshore Bar [relict]:  A narrow, elongate, coarse-textured ridge that once rose near to, or barely above, a pluvial or glacial lake and extended generally parallel to the shore but was separated from it by an intervening trough or lagoon; both the bar and lagoon are now relict features.  (Jackson, 1997)

* Mainland Cove:  A subaqueous area adjacent to the mainland or a submerged mainland beach that forms a cove or embayment within the larger basin.  Compare – Cove, Barrier Cove.

Marine Deposit:  Sediments (predominantly sands, silts and clays) of marine origin; laid down in the salty waters of an ocean.  Compare – Estuarine Deposit, Lagoonal Deposit.  (Schoeneberger and Wysocki, 2002) 

Marine Terrace:  A constructional coastal strip, sloping gently seaward, veneered by marine deposits (typically silt, sand, fine gravel).  Compare – Terrace, Wave-built Terrace.  (Jackson, 1997)

Mud Flat:  (not preferred – use tidal flat)  A relatively level area of fine grained material (e.g. silt) along a shore (as in a sheltered estuary) or around an island, alternately covered and uncovered by the tide or covered by shallow water, and barren of vegetation.  Compare – Low Marsh, Tidal Flat, Tidal Marsh.  (Jackson, 1997)

Point Bar [coastal]:  Low, arcuate subaerial ridges of sand developed adjacent to an inlet formed by the lateral accretion or movement of the channel.
* Reef: A ridge-like or mound-like structure, layered or massive, built by sedentary calcareous organisms, especially corals, and consisting mostly of their remains; it is wave-resistant and stands above the surrounding contemporaneously deposited sediment.  Reefs may also include a mass or ridge of rocks, especially coral and sometimes sand, gravel, or shells, rising above the surrounding estuary or sea bottom to or nearly to the surface (modified from Jackson, 1997).
* Relict-Tidal Inlet:  A channel remnant of a former tidal inlet. The channel was cutoff or abandoned by infilling from migrating shore sediments.  Compare – Inlet, Tidal Inlet.  (Schoeneberger and Wysocki, 2005).  

* Shoal:  A natural, subaqueous ridge, bank, or bar consisting of, or covered by, sand or other unconsolidated material, rising above the general subaqueous estuarine floor to near the surface.  Compare – Dredge-deposit Shoal, Shoal (relict), Reef.  (modified from Jackson, 1997)
Shore:  The narrow strip of land immediately bordering any body of water, esp. the sea or a large lake; specifically the zone over which the ground is alternately exposed and covered by tides or waves, or the zone between high water and low water.  (Jackson, 1997)  

Shore Complex:  Generally a narrow, transverse area that parallels a coastline, commonly cutting across diverse inland landforms, and dominated by landforms derived from active coastal processes which give rise to beach ridges, washover fans, beaches, dunes, wave-cut platforms, barrier islands  (Schoeneberger and Wysocki, 2002)

Shoreline:  The intersection of a specified plane of water with the beach; it migrates with changes of the tide or of the water level.  Compare – Shore Complex, Barrier Beach.  (Jackson, 1997)

Spit:  (a) A small point or low tongue or narrow embankment of land, commonly consisting of sand or gravel deposited by longshore transport and having one end attached to the mainland and the other terminating in open water, usually the sea; a finger-like extension of the beach. (b) A relatively long, narrow shoal or reef extending from the shore into a body of water.  (Jackson, 1997)

Subaerial: (adjective) Said of conditions and processes, such as erosion, that exist or operate in the open air on or immediately adjacent to the land surface; or of features and materials, such as eolian deposits, that are formed or situated on the land surface.  Compare – Subaqueous.  (modified from Jackson, 1997)

* Subaqueous: (adjective) Said of conditions and processes, features, or deposits that exist or operate in or under water.  Compare – Subaerial.  (modified from Jackson, 1997) 

*
Subaqueous Landscapes:  Permanently submerged areas that are fundamentally the same as subaerial (terrestrial) systems in that they have a discernable topography composed of mappable, subaqueous landforms. 

Subaqueous Soils:  Soils that form in sediment found in shallow permanently flooded environments.  Excluded from the definition of these soils are any areas “permanently covered by water too deep (typically greater than 2.5 m) for the growth of rooted plants.
  Submerged-upland Tidal Marsh:  An extensive, nearly level, intertidal landform composed of unconsolidated sediments (clays, silts and/or sand and organic materials), a resistant root mat, and vegetated dominantly by hydrophytic plants.  The mineral sediments largely retain pedogenic horizonation and morphology (e.g. argillic horizons) developed under subaerial conditions prior to submergence due to sea level rise; a type of tidal marsh.  Compare – Tidal Marsh.

* Submerged Back-Barrier Beach:  A permanently submerged extension of the back-barrier beach that generally parallels the boundary between estuary and the barrier island.  Compare – Submerged Mainland Beach, Barrier Beach.

* Submerged Mainland Beach:  A permanently submerged extension of the mainland beach that generally parallels the boundary between an estuary or lagoon and the mainland.  Compare – Submerged Back-Barrier Beach, Barrier Beach.

* Submerged Point Bar:  The submerged extension of an exposed (subaerial) point bar.  

* Submerged Wave-Built Terrace:  A subaqueous, relict depositional landform originally constructed by river or longshore sediments deposits along the outer edge of a wave-cut platform and later submerged by rising sea level or subsiding land surface. (modified from Jackson, 1997).  Compare Wave – Built Terrace and Wave-Cut Platform. 

* Submerged Wave-Cut Platform:  A subaqueous, relict erosional landform that originally formed as a wave-cut bench and abrasion platform from coastal wave erosion and later submerged by rising sea level or subsiding land surface.  (modified from Jackson, 1997).  Compare – Wave-Built Terrace, Wave-Cut Platform. 

* Subtidal: (adjective)  Continuous submergence of substrate in an estuarine or marine ecosystem; these areas are below the mean low tide.  (modified from Cowardin et al., 1979).  Compare – Intertidal.  

* Subtidal Wetlands:  Permanently inundated areas within estuaries dominated by subaqueous soils and submerged aquatic vegetation. 

Tidal Flat:  An extensive, nearly horizontal, barren or sparsely vegetated tract of land that is alternately covered and uncovered by the tide, and consists of unconsolidated sediment (mostly clays, silts and/or sand, and organic materials). Compare – Tidal Marsh, Wind-Tidal Flat.  (Jackson, 1997)

* Tidal Inlet:  Any inlet through which water alternately floods landward with the rising tide and ebbs seaward with the falling tide (Jackson, 1997).   Compare – Inlet, Relict Tidal Inlet.

Tidal Marsh:  An extensive, nearly level marsh bordering a coast (as in a shallow lagoon, sheltered bay, or estuary) and regularly inundated by high tides; formed mostly of unconsolidated sediments (e.g. clays, silts, and/or sands and organic materials), and the resistant root mat of salt tolerant plants, a marshy tidal flat.  Compare – Tidal Flat.  (Schoeneberger and Wysocki, 2002; modified from Jackson, 1997)

Washover Fan:  A fan-like landform of sand washed over a barrier island or spit during a storm and deposited on the inland-side.  Washover fans can be small to medium sized and completely subaerial, or they can be quite large and include subaqueous margins in adjacent lagoons or estuaries”.  Large fans can be subdivided into sequential parts: ephemeral washover channel (microfeature) cut through dunes or beach ridge, subaerial washover fan, (subaqueous) washover-fan flat, (subaqueous) washover-fan slope.  Subaerial portions can range from barren to completely vegetated.

* Washover-Fan Flat:  A gently sloping, fan-like subaqueous landform created by overwash from storm surges that transports sediment from the seaward side to the landward side of a barrier island (Jackson, 1997).  Sediment is carried through temporary overwash channels that cut through the dune complex on the barrier spit (Fisher and Simpson, 1979; Boothroyd et al., 1985; Davis, 1994) and spill out onto the lagoon-side platform where they coalesce to form a broad belt.  Also called Storm-surge Platform Flat (Boothroyd et al., 1979) and Washover Fan Apron (Jackson, 1997).  Compare – Washover Fan Slope.

* Washover-Fan Slope:  A subaqueous extension of the washover-fan flat that slopes toward deeper water of a lagoon or estuary and away from the washover-fan flat.  Compare – Washover-Fan Flat.

Wave-cut Platform:  A gently sloping surface produced by wave erosion, extending into the sea or lake from the base of the wave-cut cliff.  This feature represents both the wave-cut bench and the abrasion platform (Jackson, 1997).  Compare - Submerged Wave-Cut Platform.

Wave-built Terrace:  A gently sloping coastal feature at the seaward or lakeward edge of a wave-cut platform, constructed by sediment brought by rivers or drifted along the shore or across the platform and deposited in the deeper water beyond (Jackson, 1997).  Compare - Submerged Wave-Built Terrace, Beach Plain, Strand Plain.  

Wind-tidal Flat:  A broad, nearly-level sand flat slightly above sea level and alternately flooded by ponded rainwater or inundated by wind-driven bay water from storm surges or seiche; a type of tidal flat.  Salinity fluctuations and prolonged periods of exposure preclude establishment of most types of vegetation except for mats of filamentous blue-green algae.  Compare – Tidal Flat. (modified from Fisk, 1959?)
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Carbonate Forms Subcommittee

Co-Chairs: Steve Park, NRCS-CO; Bill Ypsilantis, BLM

Charges:


1. Review proposed kk suffix and proposed new definitions for the k and kk suffixes, forms and stages of carbonate accumulation.

k   (   Accumulation of secondary carbonates

This symbol indicates minor accumulations of pedogenic carbonate (less than 50% by volume). Carbonate accumulations occur as disseminated carbonate, carbonate filaments, coatings, nodules, or other forms. 

kk (  Engulfment of horizon by secondary carbonates

This symbol indicates major accumulations of  pedogenic calcium carbonate. The kk suffix is used when > 50% by volume of the soil fabric contains fine-grained pedogenic carbonate occurring as an essentially continuous medium. The kk suffix corresponds to the stage III plugged horizon or higher of the carbonate morphogenetic stages.

Examples:


Filaments are threadlike concentrations of carbonate. They are typically < 1 mm diameter and a few centimeters long. 

Cylindroids are cylindrical bodies of carbonate accumulations (very weakly cemented to indurated). Many cylindroids are cicada casts impregnated with calcium carbonate while others resemble rhizo-concretions. Most cylindroids are < 2.5 cm thick and vertical, but may also be diagonal or horizontal. 

Pisoliths are subangular to spheroidal carbonate masses that form within highly developed petrocalcic horizons and range from 2 mm to more than 100 mm in diameter. They are characterized by concentric banding and an internal structure of disrupted laminae, or disrupted concentric banding that may or may not have detrital material at their cores 

2. Recommend action to be taken by the NSSC staff for these documents.

Recommendations

The committee recommends that the proposed new kk suffix and the definitions for the k and kk suffixes, forms of carbonate accumulation, and stages of carbonate accumulation be adopted within the NCSS. National Soil Survey Center Soil Classification Standards staff should take the necessary steps to add these terms to the Soil Survey Manual for review as well as future releases of the Field Book for Describing and Sampling Soils and other NCSS documentation as deemed appropriate.  

The illustrations of the stages of carbonate accumulation should continue to be worked on by interested committee members. Curtis Monger will take the lead to complete a revised draft by the end of July 2005.

The spreadsheet comparing terms in the Field Book for Describing and Sampling Soils with the proposed forms of carbonate accumulation should continue to be worked on by interested committee members.  Tom McKay will take the lead to complete a revised version by the end of June, 2005 to be presented to the NSSC Soil Classification and Standards staff.

Carbonate Forms Subcommittee Detailed Report
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Charges:

1. Review proposed kk suffix and proposed new definitions for the k and kk suffixes, forms and stages of carbonate accumulation.

2. Recommend action to be taken by the National Soil Survey Center Staff for these documents.

Background:

Carbonate accumulation is an important pedogenic process in many parts of the United States and the world.  The existing terminology for describing carbonate accumulation is inadequate to meet the needs of the National Cooperative Soil Survey (NCSS).  There is also inconsistency in terminology for communicating about carbonate accumulation between soil scientists, geomorphologists, and other earth science disciplines.  

Activity:

A proposal for supplemental terminology for carbonate description was submitted by Curtis Monger, New Mexico State University and Leland Gile, retired NRCS, to the NCSS Standards Committee at the 2004 Western Regional Cooperative Soil Survey Conference in Jackson, Wyoming.  The Standards Committee modified the proposal and made a recommendation that it be submitted to the Standards Committee for action at the 2005 National Cooperative Soil Survey Conference in Corpus Christi, Texas.  The major modification to the proposal was rejecting the use of a K master horizon.  

The 2005 NCSS Carbonates Subcommittee reviewed and made recommendations to refine the proposal via e-mail and participated in two teleconferences.  Considerable discussion took place regarding creation of a kk suffix, definitions for the k and kk suffixes, forms of carbonate accumulation, and stages of carbonate accumulation.  A final version of the committees work is attached to this report as Appendix 1.

Tom McKay, NRCS Nevada, created a spreadsheet comparing terms in the Field Book for Describing and Sampling Soils with the proposed forms of carbonate accumulation.  This document could be of assistance in incorporating the proposed forms into existing documentation.  There was not sufficient time to update this document with the latest revisions to the list of forms.  A draft version of the spreadsheet is attached to this report as Appendix 2.

Recommendations:

1. The committee recommends that the proposed new kk suffix and the definitions for the k and kk suffixes, forms of carbonate accumulation, and stages of carbonate accumulation be adopted within the NCSS.  To facilitate this, it is recommended that the National Soil Survey Center Soil Classification and Standards staff take the necessary steps to add these terms to the revision of the Soil Survey Manual as well as future releases of the Field Book for Describing and Sampling Soils and other NCSS documentation as deemed appropriate.  

2. The illustrations of the stages of carbonate accumulation should continue to be worked on by interested committee members.  Curtis Monger has been asked to take the lead in accomplishing this task.  It is proposed that by the end of July, 2005 a revised version be presented to the NSSC Soil Classification and Standards Staff for inclusion in the revision of the Soil Survey Manual and other NCSS documentation.

3. The spreadsheet comparing terms in the Field Book for Describing and Sampling Soils with the proposed forms of carbonate accumulation should continue to be worked on by interested committee members.  Tom McKay has been asked to take the lead in accomplishing this task.  It is proposed that by the end of July, 2005 a revised version be presented to the NSSC Soil Classification and Standards staff for assistance in incorporating these terms into the Field Book.

Subcommittee report presented to the NCSS Conference, May, 2005
(Revised and approved August, 2005)
Definitions for the k and kk suffixes.

k   (   Accumulation of secondary carbonates


This symbol indicates accumulations of visible pedogenic calcium carbonate (less than 50 percent, by volume). Carbonate accumulations occur as carbonate filaments, coatings, masses, nodules, disseminated carbonate, or other forms. 
kk (  Engulfment of horizon by secondary carbonates

This symbol indicates major accumulations of pedogenic calcium carbonate. The suffix kk is used when the soil fabric is plugged with fine-grained pedogenic carbonate (50 percent or more, by volume) that occurs as an essentially continuous medium. The suffix corresponds to the stage III plugged horizon or higher of the carbonate morphogenetic stages.

Carbonate Forms for the Revised Soil Survey Manual

Forms of Carbonate Accumulation
The term forms refers to the outward expression of bodies of pedogenic carbonate accumulations. Carbonate itself exists as crystals, predominantly calcite (CaCO3), in the size range of fine silt to coarse clay (approximately 10 to 1 µm). These crystals have precipitated on the surfaces of rocks, sand, and silt particles or in association with roots and microorganisms. With time, carbonate crystals accumulate within the soil fabric and give rise to the visible forms listed below: 


Filaments are threadlike concentrations of carbonate. They are typically < 1 mm in

diameter and a few centimeters long.


Root Casts are branching (often tubular) forms of carbonate accumulation. They are carbonate pseudomorphs of roots (Figure 1). 


Bands are sheet-like deposits of carbonate usually about one to several millimeters thick that form along the bedding planes of finely stratified parent material. They are separated by soil with little or no macroscopic carbonate (Figure 2).


Joint Fillings are vertical bands of carbonate in the fracture planes of large


prisms in soil (Figures 3). In profile, joint fillings range from less than one to a few

 
centimeters wide.


Coatings consist of deposits of carbonate on the surfaces of rock fragments and sand grains. The coatings may be continuous or discontinuous with a rupture resistance of non-cemented to extremely weakly cemented. 


Pendants consist of deposits of laminar carbonate coatings on rock. These very weakly cemented to indurated coatings are more common on the bottoms of rocks than on their tops. Pendants often have stalactite-like protrusions radiating perpendicularly away from the rock fragment.


Masses are bodies of carbonate accumulation of various shapes that cannot be removed as discrete units. They are non-cemented or extremely weakly cemented. 


Nodules are rounded bodies of carbonate accumulations (very weakly cemented to indurated) that can be removed as discrete units from soil.


Concretions of carbonate accumulations are rounded bodies (very weakly cemented to 
indurated) that have spherically concentric layers surrounding a nucleus.


Cylindroids are cylindrical bodies of carbonate accumulations (very weakly cemented to indurated). Many cylindroids are cicada casts impregnated with calcium carbonate while others develop in soil material filling former root channels or in small krotovinas (Figure 4). Most cylindroids are < 2.5 cm thick and vertical, but may also be diagonal or horizontal.


Beds of carbonate accumulation are similar to bands by accumulating along bedding planes of parent material, but differ in size by being a few centimeters to a meter or more thick. Beds of carbonate accumulations, which can range from non-cemented to indurated, occur below the main zone of pedogenic horizons and preserve the original sedimentary structure (Figure 5). 


Plugged Horizon is a form of pedogenic carbonate accumulation that occurs at the soil-horizon-landscape scale, larger than the soil-profile scale at which filaments, nodules, and other carbonate forms occur. a broader scale than filaments, nodules, bands, etc. The plugged horizon is characterized by laterally continuous pedogenic carbonate that has engulfed soil particles, filled most or all pores with carbonate, and obliterated the original sedimentary structure (Figures 6). Most plugged horizons are strongly cemented to indurated, although some are non-cemented.


Laminar Horizons are smooth, strongly cemented to indurated deposits of carbonate that develop on top of plugged horizons (or shallow bedrock). They have a fabric that contains much more carbonate than the underlying plugged horizon and essentially no allogenic skeletal grains (Figures 6 and 7).


Laminae are the thin, individual layers of carbonate that comprise the laminar horizon and range from < 1 mm to a few millimeters in thickness (Figure 7). They typically parallel one another, but one set may truncate another set at various angles. 


Pisoliths are subangular to spheroidal carbonate masses that form within highly developed petrocalcic horizons and range from 2 mm to more than 100 mm in diameter (Figure 8). They are characterized by concentric banding and an internal structure of disrupted laminae, or disrupted concentric banding that may or may not have detrital material at their cores.


Ooliths are spheroidal carbonate masses that form within highly developed petrocalcic horizons. They are less than 2 mm in diameter and have an internal structure of laminae that may or may not have detrital material at their cores (Figure 8).


Groundwater Carbonate is derived from calcareous water tables. The two distinguishing characteristics of groundwater carbonate are large crystal size (typically sand-size in contrast to the fine silt- and clay-size of pedogenic carbonates) and the preservation of sedimentary strata (Figures 4a, b, c, d).

Taxonomy Sub Committee

Co-Chairs: Duane Lammers, USFS; Bob Engel, NRCS

Charges:


1. Review 2 proposals for revising Soil Taxonomy

Eroded conditions for the Mollic Epipedon

Revision of the Cryepts suborder

2. Identify concerns with diagnostic horizons and features for proposals, soil taxa, or change management of Soil Taxonomy.

Eroded Conditions in Mollisols

Would reduce minimum thickness of mollic epipedons to 18 cm where erosion can be documented by:

Presence of Ap on > 3% slope and any 3 of the following:

No transition to argillic or cambic

No E below Ap

Massive Ap

No A below Ap

5% or more subsurface horizon fragments in Ap

Equal or higher clay in Ap than horizon below

5% or more rock fragments on surface than horizon immediately below.

OR

You can compare your pedon to an uneroded reference pedon on a similar landscape position:



Reference pedon has any 2 of the following:

Surface 10cm or more thicker

Surface layer 0.4% (or more) higher O.M.

Surface has 1 unit lower value and/or chroma.

Base of diagnostic subsurface horizons 10cm (or more) deeper.

Depth to carbonate 20 cm or more deeper.

Cesium 37 50% higher in surface.

Fly ash 33% or more higher in surface.

Bulk density 0.3 (or more) g cc-1 lower in surface.

Recommendation: The committee recommends the proposal not be adopted. 

When soil properties change due to human influence, the soil should be reclassified accordingly, instead of altering diagnostic criteria to accommodate keeping the soil in the same class.

"Transitional horizons" as part of eroded epipedon criteria are subjective

Reference pedon concept and the lack of a workable operational definition for the reference pedon


Adding more criteria to an already lengthy and complex mollic epipedon definition. Proposed changes are tailored to a local situation, inconsistent with other Mollisols.

Impact of splitting some of the series now in mollic subgroups;

Revision to the Cryepts Suborder

Increased from 23 subgroups to 53:

Recognize xeric, ustic, andic, and vitrandic.

Recommendation on the Proposal: The committee recommends the proposal be accepted  as written.

Other Issues

The Committee would like clearer guidance on procedures to amend Soil Taxonomy.

We would benefit from a long term (5-10 Year) strategic plan that takes a proactive approach to assure Soil Taxonomy meets future needs.

 Research Needs Committee

National Cooperative Soil Survey Conference

Corpus Christi, TX  

May 21-26, 2005

Co-chairs 2005:
Dr. David Hammer

National Leader, Soil Survey Investigations

National Soil Survey Center

Dr. Nancy Cavallaro

National Program Leader

NRI Soils & Global Change Programs, CSREES

Charges From 2003 Report from NCSS Research Agenda Standing Committee (The charges are presented below and the initial responses are in bold type.)

Charge 1: Identify, document, prioritize, and address the critical research issues within NCSS

Each region sent a report with a listing of current projects considered priority. The committee agreed that the three highest priority areas at the national level were: 

· Dynamic soil properties

· New technologies, new inventory techniques

· Whole landscape hydropedology studies

Other more specific issues were put forward by the regional committees and will be listed for each region as part of this report. Several related to water tables, water movement and hydric or subaqueous soils. Others related to chemical properties and indices as for carbon pools & accounting, phosphorus, heavy metals. Carbon sequestration is particularly of interest for use by the national global change research program and is a high priority for that program.

Response:  Dr. Hammer proposed, in collaboration with the Director, National Geospatial Development Center, a watershed scale research initiative that would examine dynamic soil properties associated with infiltration, and vadose zone hydrology.  The project would include several locations located nationally on benchmark soils that represented regional soil-forming factors and processes.  The data collection would be coordinated with the National Center for Geospatial Development so the results could be used to develop the kinds of three dimensional plus temporal visualization that will be the next step in understanding soil-landscape processes in ways that will increase our knowledge as well as increase our abilities to predict and interpret anthropogenic impacts on soil systems.  The individual watershed projects all will be cooperative efforts between cooperating pedologists, hydrologists and other scientists with universities and with the NRCS.  Strong efforts will be made to involve NRCS personnel at the NCGD, NSSC and with state and MO field staffs.

This approach effectively integrates the major research needs identified by both the National and Regional Research Needs Committees.

The committee also made the following process recommendations to by-laws of the National Cooperative Soil Survey with regard to this committee and research funding:

· Formalize the make up of the Research Agenda Standing Committee: 2 members from each region, one Co-chair will be permanent and should be the national leader for soil survey investigations; the second Co-chair should rotate among representatives from partners: ARS, FS, CSREES, BLM, Park Service and other cooperators.

Response: The new committee will include a representative from each of the above agencies.  This will allow all important agencies to understand and participate in the Soil Survey Division’s desire to develop a truly cooperative National Soil Survey Program.  This also will ensure continuity for the cooperating agencies.

· This committee should meet each year at one of the region meetings or other national meeting

Response:  In addition to this, we will have quarterly teleconferences and additional exchanges through e-mail.  The first teleconference this year will be to set goals for the coming year.

· Inject competition into process of funding from  the National Office. Formalize a peer review and reporting process:

· The research agenda committee would act as review panel, adhoc review would be solicited. Proposal format established. Establish reporting process.

·  Establish criteria for prioritizing—longevity, is it fundable, addresses NCSS mission, fits into USDA & NRCS strategic plan

Response:  This will be done

· National Soil Survey Center research staff should pay significant attention to the National Research Priorities established by this Committee in their annual business plan.

Response:  This is being done.  National Leaders and Director are cooperating fully.

· The request for proposals from State Soil Scientists should state that only proposals supporting the national  NCSS research priorities will be considered.

Response:  Characterization data still are required.  We will work with MO leaders and SSS to ensure that sampling is complete and, where possible, meets a variety of needs.

· The committee requests that the National Conference steering committee accept these proposed changes and additions and implement them at the end of the meeting.

Charge 2: Identify opportunities for funding priority research needs

The committee suggests that the Co-Chairs submit a report each year of recommended research priorities to relevant program officers at the funding agencies that have relevant programs. This will assure formal input into their processes of establishing issue areas to be solicited in RFA’s for the following fiscal year. The following agencies have programs that could accept grant proposals in NCSS priority areas:

·     CSREES (NRI, Integrated Research Programs)

·     NSF

·     DOE

·     NASA

·     NOAA

·     EPA 

The rfa’s for these programs generally solicit comments and recommendations regarding their rfa’s. Generally these should be addressed to the Program Director for the particular program.

There is a trend in funding agencies towards larger, multi-institutional and multidisciplinary projects. A possible way to develop this kind of coordinated projects around priority research needs is to apply for funding for conferences and workshops. The NRI and NSF and USGCRP can fund this type of conference or workshop.  

Actions on 2005 Charges

The National Leader for Soil Survey Investigations and the Director, Soil Survey Laboratory positions were combined into a single position, and Dr. Hammer was hired to fill this position.  Dr. Hammer reported for duty on January 24, 2005.   Given the needs to evaluate the capabilities of the soil survey investigations staff and the soil survey laboratory staff, and the challenge of integrating the staffs into a cogent, functioning single staff, combined with other awaiting national leader administrative tasks, no time was available to identify and organize a Research Priorities Committee and evaluate and complete the suggested charges.  

Dr. Hammer prepared an action outline as a proposed framework to address charges 1 and 2, and presented this outline at the meeting. Dr. Cavallaro developed an outline to address charge 3 and presented this outline at the meeting.  Both outlines are attached.

In addition, and as mentioned in response to the 2003 charges, Dr. Hammer, working with Jon Hempel, Director of the National Geospatial Development Center (NGDC) developed a suggested small watershed scale research approach that would integrate all three identified “highest research priorities” from 2003 and conduct the research on benchmark soils.   These ideas were submitted separately to the headquarters staff and to the NSSC leadership team for further discussion.
Business Meeting

One formal business item was presented during the conference.  Arlene Tugel distributed a summary request for an ad-hoc committee, which she proposed to chair, on “Soil Change.”  Since no committee was in place, this request could not be acted upon at this time.  An electronic copy of the request has been requested so that the committee, after it has been formed, can act upon it this summer.  

Conference Agenda
The conference agenda included three scheduled activities:

· A two-hour session on Monday, May 23, from 1-3 PM.  This time was dedicated to oral presentations by selected speakers, with limited time for discussion following each presentation.  Speakers and their topics are summarized below.

· A one-hour meeting from 2-3 PM on Tuesday, May 24 to finalize reports and plan for the activities in 2006-2007.  During this session, Dr. A-Xing Zhu, Assistant Professor, Department of Geography, University of Wisconsin-Madison, requested to give a brief presentation on SoLIM.  Permission was granted, and the presentation and ensuing comments consumed approximately 25 minutes of this time frame.  A brief summary is included below.

· A 30-minute report to the entire session, from co-chairs, Dr. Hammer and Dr. Cavallaro from 10:15 until 10:45 AM on Wednesday, May 25, 2005.   The session presentations are included as attachments to this report.

Monday Presentation Outlines

Attendance at this session varied from 23 to 41, with about 35 people present most of the time.  Below is a list of presenters, topics, and brief outlines of the presentations.

Arnold King ARS-NRCS– WEPS (Wind Erodibility Predictive System)

· Data intensive

· Hard to validate model

· Can calibrate model to give “reasonable, consistent results.”

· WEPS is limited by our abilities to identify and describe field conditions as they exist

· Demonstrated model under variety of conditions.

Christine Morgan, Texas A&M University —Soil characterization with visible and near-infrared (VNIR) diffuse reflectance spectroscopy (DRS)

· Proximal remote sensing

· Scan a soil core
· Clay content, clay mineralogy, oxids, salts, water content

· Can be used in field or lab

· Accurate and repeatable, rapid and repeatable

· Good correlation of mineralogy from NSSC database

· Good correlation of texture from field samples

Henry Lin, The Pennsylvania State University – Hydropedology

· Discussed instrumentation of 80 sites over variety of land use conditions

· Needs to be scientific basis for anything we do

· Need to mine existing data bases

· Encourages membership to visit PSU web site to see what is there

· Passed out report for Committee 4: Water movement and water table monitoring in soil survey.

Arlene Tugel, NRCS – Soil Change

· Change in human time frame

· Cited her paper in SSSAJ

· What are the dynamic soil properties

· Conditions that cause dynamic soil properties to change

· Proposed soil change committee

· Advance the ‘science of soil change’

· Described how data will be used

· Suggested three charges

· Identify critical resource issues

· Review the science of soil change

· Identify linkages needed with other disciplines

Susan Casby-Horton, NRCS – Open file publications

· Way to report information without refereed publication

· USGS does this

Mike Wilson

· Status and progress of geochemistry projects at the National Soil Survey Center

David Hammer

· Use of benchmark soil series and status of benchmark soil identification.  This was a summary of the presentation at the State Soil Scientists’ meeting held in Laughlin, Nevada in February, 2005

Laurie Osher, University of Maine  – Subaqueous soils

· 14,000 data points in three dimensions, georeferenced to tidal stage

· Identified estuarian sediments deposited over “upland” soils in “edge” environment.

· Used heavy metals to show ages of estuarian sediments

· Also used Cs and Pb2 to show nuclear testing.  

· Showed sedimentation rate by years.  Sedimentation rates keyed to human activities at specific times.

Comments:  The presentation by Susan Casby-Horton generated considerable discussion, in this session, in the following day’s meeting, and in the discussion following the Wednesday report.  Examples of specific comments include:

1. Dennis Lytle thinks this is an opportunity to “raise level of scientists” across the board.  Should be part of web soil survey.

2. Laurie Osher strongly supports

3. Toby O’Geen suggests collaborate with Soil Survey Horizons

Gary Muckel volunteered to collaborate on an effort to develop an open file system for the soil survey web site.  David Hammer and Susan Casby-Horton agreed to co-chair a task force to follow up on the suggestion.

Relevant Reports from “User Perspective Panel” Monday, May 23

· Larry West – Water Table Monitoring

· Randy Miles – Onsite Waste Water Disposal

Tuesday Meeting

Dr. A-Zing Zhu requested Dr. Zhu’s presentation was interrupted on several occasions with questions about statistical, geomorphic and pedologic assumptions made in the conceptual framework of SoLIM.  The presentation and questions consumed 25 minutes.

The balance of the time was spent discussing the previous day’s presentations, with most of the discussion centered on the concept of the “open file publications” presentation given by Susan Casby-Horton.

Wednesday Presentation

David Hammer outlined his recommendations for how the NCSS research/investigations could be prioritized and structured:

· Goals

· All NSSC projects should relate to needed interpretations and modeling.
· Identify key research needs to support soil survey –focus on “Benchmark soil catenas.”

· Define terminology and standards, particularly with respect to scale and regional geomorphic attributes

· Develop research collaborator network

· NRCS provides

· Laboratory support

· Field assistance

· Assistance from Investigations Staff

· Occasional money

· Interpretations staff ensures data are in suitable format

· Encourage university collaborators to leverage support for grants

· Track projects

· Clearly stated objectives

· Timetable for completion

· Clearly stated “deliverables”

· Written reports to all parties

· Meet needs of local Soil Survey Project

· National laboratory network

· Goals

· Provide continuity for soil science programs

· Identify and attract students for potential careers

· Reduce NSSC workload

· Quicker turnaround

· Produce next generation of technicians

· Key locations

· Student labor support

· Minimum overhead to university (MOU)

· Quality assurance

· Work with

· State Soil Scientists and MO leaders

· University cooperators 

· Headquarters staff

· National Leaders

· Open dialog with the committee is encouraged.  

· The conceptual framework is in place

· Details will be determined

· Please work first through your regional Research Needs committee
Nancy Cavallaro outlined her suggestions for identifying funding sources.  The below outline is taken from her power point presentation:

Charge 1: preliminary suggestions

Framework/priorities

· 
Framework for research related to soil survey: research within the framework and priorities should be conducted on benchmark soil catenas/landscapes with well defined landscape/slope positions. Issues of soil change and response to climate, land use/management/ urbanization/natural and other disturbances within human timeframe, making use of state and transition models

· soil/water interactions—water distribution and movement in landscape in space and time. Issues such as:

· soil structure and hydrology, 

· hydropedology, 

· vadose zone hydrology, 

· Ksat—appropriate, meaningful at different scales, 

· gypsum dissolution, 

· water-soil-vegetation-landscape connection

· new technologies: proximal analyses using diffuse reflectance, … 

· subaqueous soils—carbon storage, contaminated sediments, processes, key gap in global network of ocean and terrestrial processes related to climate change/carbon cycle/greenhouse gases

· state and transition models—linking vegetation, soils, processes and responses, transitions, linking ecology, pedology and function
Funding opportunities 

· Include creating multistate committees and/or research projects, making use of formula and line item funding

· Look more closely at NSF along with the others—sponsoring soil change workshop this October 

· DOE, NASA, NOAA, EPA, USGS, CSREES—integrated, research, education programs—both competitive and non-competitive
Strategies 

· System for review and endorsement of proposals to any funding source, from NCSS, research committee,…?

· Sending results of meetings, planning sessions, workshops to agency heads and program leaders,

· Chief and other NCSS agency leaders communicating with Secretary of Agriculture, appropriate under-secretaries, 

· Presentations/unsolicited proposals to funding agencies especially for workshops—big thinking, big ideas, groups

· participate in stakeholder and listening sessions

· leverage funds and resources—National lab, other labs, other agency products, ARS, FS, and USGS initiatives, interagency initiatives

· Meet with your congressman (or staffer)

May need to work on Deans & AES 
Other Committee Actions

Dr. Toby O’Geen submitted a letter dated February 11 to W.R. Gomes,Vice President- Agriculture & Natural Resources, and Director-AES & Director-CE, in which it was requested “ . . . sponsorship to assemble as an ad hoc committee of western Pedologists in order to refine the details for our proposed regional research project entitled:  Benchmark soilscapes to predict effects of climatic change in the western USA.”  Dr. O’Geen identified the key objectives as:

1)  
Document relationships between soil morphological characteristics and biogeochemical, mineralogical and physical properties of soils across developmental sequences in collaboration with USDA-NCSS field personnel and laboratory staff. 

2) 
Measure variability and spatial patterns of soil properties within benchmark soilscapes that govern near-surface processes such as hydrologic flow paths, carbon dynamics, sediment transport, landscape evolution, weathering and biogeochemical cycling. 

3)   Synthesize information on soil properties and pedogenic processes from biogeographic transects and the western regional climosequence to develop prediction tools that illustrate ecosystem response to external pressures associated with climatic change and soil change. 

4) 
Document pedogenic thresholds that influence the timing and direction of soil and environmental change. 

This letter will be presented to the Research Priorities Committee when it is established, and will be evaluated for its potential impact on the NCSS.  The degree to which this should be supported will be discussed, and a recommendation will be submitted.
Standing Committee Membership

A Standing Committee is being organized according to the guidelines in the Bylaws. The goal is to have formed a committee by the end of July and to begin dialog by e-mail and teleconference in August.  Initial contacts have been made with most of the individuals identified for committee service.
Open File Report Proposal
Susan Casby-Horton, NRCS Temple TX, Maxine Levin, NRCS Washington, D. C.

The attached Open-File Report Proposal is submitted for consideration by the Research Agenda Standing Committee in association with the National Cooperative Soil Survey Conference in May 2005.  This proposal addresses the first charge to this committee, specifically:

 
“To establish a formal mechanism within the NCSS to:

7. Identify, document, prioritize, and address the critical research and development issues within the NCSS”.

In summary, this proposal

It is recommended that this proposal be reviewed prior to the upcoming National Cooperative Soil Survey Conference in Corpus Christi, Texas, in May 2005.    If accepted, these changes should be addressed as soon as possible and (at the appropriate time) incorporated in the technical resources for Soil Survey Division (National Soil Survey Handbook, General Manual).

Background

In recent years, several Federal and State agencies have incorporated the use of open-file reports as a means of disseminating information to customers and the general public.  Selected open-file reports from the U.S. Geological Survey, U.S. Bureau of Mines, U.S. Department of Energy, and Bureau of Land Management are housed in library repositories that are generally associated with academic institutions.  In addition, Geological Surveys and environmental agencies in several states, including Arizona, Kansas, Mississippi, New Mexico, Pennsylvania, and South Carolina,  publish and maintain open-file reports as part of their publication list.
Open-file reports generally include informal publications (reports, maps, datasets) that are provided for the public at large.  Although these reports undergo a less formal review process, they are subject to peer review and are held to high technical standards.

As described by the U.S. Geological Survey (USGS)

(http://pubs.usgs.gov/products/books/openfile/):

“Open-file reports include unpublished manuscript reports, maps, and other material that are made available for public consultation at depositories.  They are a nonpermanent form of publication that may be cited in other publications as sources of information.”

As described by the Pennsylvania Department of Conservation and Natural Resources (PDCNR) (http://www.dcnr.state.pa.us/topogeo/openfile/index.aspx):
"'Open-file' reports are informal releases to allow quicker public access to geologic data. Open-file reports have not been reviewed for conformity with the publication standards of the Bureau of Topographic and Geologic Survey. They typically have not gone through a formal review process, but have undergone peer review within or outside the Survey. In terms of technical and geological content, the standards for preparation of texts for informal release should not vary in quality, accuracy, or precision from the standards applied to similar geologic texts destined for formal publication. Open-file reports also may be released when the information is expected to be updated frequently, or when a limited audience is expected. Open-file reports are compiled by Survey staff and/or outside cooperators.” 
As described by the Arizona Geological Survey (AZGS) (http://www.azgs.state.az.us/openfilereorts.htm):

“… the AZGS has established its own open ​file series. This series includes the following: (1) preliminary releases of new AZGS research results; (2) preliminary versions of reports and maps being prepared for formal publication; (3) final reports of externally funded projects; and (4) geologic maps and reports that would not otherwise be published. Many of these reports have not been edited or reviewed for conformity with AZGS standards. These reports are not formally published, but are photocopied upon request.” 
Proposed Action

We propose that Soil Survey Division consider implementation of a publication series entitled “open-file report” similar (in format) to existing publications by the U.S. Geological Survey.   Currently, a significant volume of pertinent technical information is housed (primarily) in office files.  This information is available to customers and the general public; however, the public is largely unaware of its existence.  Open-file reports would provide a “simplified” publication process for technical information and allow Soil Survey Division to receive credit for collection and (at least preliminary) interpretation of the information.

These reports would facilitate dissemination of information from datasets (e.g. soil moisture, Eh-pH, etc.), special studies, or research projects.  In addition, 

This proposal is applicable for consideration by the Research Agenda Standing Committee for the National Cooperative Soil Survey as it addresses the first charge to this committee, specifically:

 
“To establish a formal mechanism within the NCSS to:

1. Identify, document, prioritize, and address the critical research and development issues within the NCSS”.

This proposal would require the Research Agenda Standing Committee to address several items, including:

1. Open-file Report Naming Convention

A convention for use with single versions of a given map or report is described by the USGS:

A convention for use with multiple versions of a given map or report is described by the PDCNR:

“An 'open-file report' is designated by 'OF'.  Surficial geology mapping is indicated by 'SM'; bedrock geology is indicated by 'BM'.  The year and version of the digital report is indicated by the report number (e.g. OFSM 04-01.0).  The first number before the dash is the year of initial release.  The next number before the decimal point designates a particular report number.  A zero (0) after the decimal point would indicate the report’s first release.  The number after the decimal point designates the version of that report.  For example, report 'OFBM 03-01.2' indicates version 2 of report 1 of an open-file bedrock geology map initially released in 2003.  Revision dates and content changes will be noted in the report documentation.”

2. Open-File Report Publication Type 

(digital/online, hard copy)?

If hard copy, consider publication through U.S. Geological Survey or through National Cartography and Geospatial Center in Fort Worth.  Explore possibility of NCGC providing both hard copy and online products, or simply on-line 

3. Open-File Report Copy Privileges

Consider use of statement “Material from open-file reports may be published if credit is given to the Soil Survey Division, Natural Resources Conservation Service, U.S. Department of Agriculture”

4. Open-file Report Availability
Consider development of Publications Warehouse for Soil Survey Division (similar to U.S. Geological Survey, http://infotrek.er.usgs.gov/pubs/) with maintenance of list of publications by (possibly) National Soil Survey Center. 
5. Open-File Report Manuscript Review Process
U.S. Geochemistry – Representative Pedons and 3-Dimensional Elemental Distribution on Landscapes  

M.A. Wilson, USDA-NRCS-NSSC; R. Burt, USDA-NRCS-NSSC; S.J. Indorante, USDA-NRCS-IL; B.D. Lee, Purdue University, IN; J.V. Chiaretti, USDA-NRCS-NV

INTRODUCTION

Trace elements in native forms are from primary soil minerals that have these elemental constituents as a component of the mineral structure.  For example, Cu, Co, Pb, Ni, and Zn are all present in a variety of silicate and aluminosilicate minerals such as olivines, amphiboles, micas, and feldspars.  These elements can undergo vertical or lateral redistribution within soils (similar to Fe, Mn, and Al) during pedogenesis as the primary minerals undergo congruent or incongruent dissolution (Sposito, 1989).  Anthropogenic contamination, or human-induced additions of elements to soils, occurs from urban, industrial, military, and agricultural activities.   These additions are an important source of trace elements in certain localized settings (Mermut, 1996, Burt et al., 2003a).  Even if the province, soil and geomorphic processes, and history of landuse is known, separation of the three pools (native, pedogenic, and anthropogenic) for particular trace elements at an individual site is difficult.

 The U.S. soil survey program has been a part of the USDA Bureau of Chemistry and Soils, Soil Conservation Service (SCS), and now the Natural Resources Conservation Service (NRCS).  A common component that has spanned these years has been the use of elemental analysis to provide information about soils and land use.  Brown and Byers (1935) and Holmes et al. (1938) used geochemistry to study soil uniformity with depth and pedogenic processes such as mineral weathering, podzolization, and other eluviation/illuviation processes.  Those publications, as well as Denison (1930), Byers et al. 1935, and Holmes (1928), were interested in the composition and silica/sesquioxide (Al+Fe) ratio of the colloidal fractions (< 1.0 µm) as defining the property range for the series boundary of soils such as Cecil, Ruston, Miami, and Houston.  Marbut (1935) defined Category V (Inorganic Colloid Composition Group) of the 1935 U.S. Soil Classification System based on these types of data, and published elemental data from both the colloidal and <2-mm fractions to illustrate differences in soils from across the U.S.  Brown and Byers (1935) examined chemical/compositional differences in native versus irrigated soils using elemental data, and Alexander et al. (1939) used elemental analysis to assist in identifying minerals in that same fraction.  From about 1947 to 1970, Joe Kubota, SCS research soil scientist at the U.S. Plant, Soil, and Nutrition Laboratory at Cornell University, was actively involved in providing elemental information that aided soil survey (Nettleton, 2000).  Some of his studies were Co concentrations in southeastern US soils (Alban and Kubota, 1960), Co deficiencies in ruminant animals in glacial soils of New England (Kubota, 1964), Mo toxicity to cattle in NV (Kubota et al., 1961), and Mo toxicity in wet alluvial soils in OR (Kubota et al., 1967).  Later, George Holmgren from the SCS Soil Survey Laboratory in Lincoln, NE led a study that analyzed the concentration of Pb, Cd, Zn, Cu, and Ni in agricultural soils across the U.S. (Holmgren et al., 1992). 

Today, the USDA-NRCS Soil Survey Laboratory is routinely producing data on the geochemistry of soils across the U.S.  This effort was necessitated by the increasing demand for these data by soil scientists of the National Cooperative Soil Survey requiring information on native (background) concentrations of trace elements in soils as well as potential anthropogenic additions (Wilson, et al., 2002; Burt et al., 2003b).  Soil survey is in a unique position to provide data on the complete spectrum of information that is necessary to understand elemental distribution in soils.

The objectives of this paper are to (1) describe the analytical approach for geochemical analyses of the current NRCS Soil Geochemical Program and the types of requests for these data; (2) discuss the use and applications of these data; and (3) describe a new study that is being initiated that is examining the 3-dimensional landscape distribution of elements on selected watersheds.

DISCUSSION

As the NCSS continues to map U.S. soils and attract a larger customer base from the urban and environmental sectors, questions arise as to the relative concentrations and distribution of trace elements in soils.  The Soil Survey Program of the NCSS is a natural source for these data.  We study the natural distribution of soils on landscapes.  Soil properties are known to exhibit systematic variability based on the factors of soil formation (Upchurch and Edmonds, 1991).  The development and use of landscape models and morphological data during the mapping of soils allows us to locate sites or pedons that represent the predominant soil component on each landscape unit.  These pedons are then characterized for chemical, physical, and mineralogical properties and are regarded as representative for the named soil of the mapping unit.  These representative pedons have been the basis of our sampling and laboratory characterization for many years and are the best choice for analysis of geochemistry of U.S. soils.  At the NRCS Soil Survey Laboratory (SSL), geochemical analyses are produced on all sampled horizons or at a minimum on selected major horizons (Soil Survey Staff, 1999) throughout the full depth of a pedon.  This approach provides geochemistry data for pedons that are selected by the field soil scientist and linked to the routine characterization program.  These data are generated to depths up to 2 m or lithic contact, and are supplemented by site and morphological descriptions, plus a full range of other laboratory analyses. 

The geochemistry data has multifaceted applications within soil survey.  It is component information used in the area of soil quality and health, e.g., assessment of soils, background or baseline information, or evaluation of crop, forage, or livestock production suitability.  Environmental protection is a growing concern, with needs to monitor waste management practices, or evaluating the possibility, degree, source, or risk of contamination.  These data may also useful for defining soils or mapping units, such as defining ranges of properties or Soil Taxonomic placement (Burt et al., 2001).  Geochemistry has also been used in characterizing pedon and landscape processes such as direction or extent of weathering and determining types or origins of parent materials.

Currently, the NRCS SSL produces data on 33 major and trace elements by microwave digestion in an acid mix based on EPA methods 3052 and 3051A.  These data, along with C, N, and S analysis by total combustion, provide the elements that are of principal interest in both environmental and nutrient concerns.  Analyses are provided for NCSS cooperators for pedons with a range of objectives, such defining the degree contamination in soils of urban sites, providing background information on nutrient levels in cropped or forested soils, or for sites potentially contaminated by industrial, mining, or smelting processes.  The lab also provides data on NSSC research projects such as the total P concentration in soils that have manure additions.  

A third source of geochemical requests is the need for background or native trace elements concentrations in pedons sampled as part of the on-going soil survey program or similar samples that are housed in the NRCS SSL archives.  These pedons are typically from benchmark or other important soils.  Analysis of a larger number of these soils will result in a national dataset that will be increasingly useful in defining a potential background level for resource managers and environmentalists.  

The current source for all geochemistry data produced by NRCS SSL is in a spatial website at: http://soils.usda.gov/survey/geochemistry/index.html .  This site is organized by a map display of characterized sites and is composed of 4 spatial layers consisting of site information, trace element data, major element data, and selected characterization data (Fig. 1).  Each site is labeled as to whether it had either a known or strongly suspected anthropogenic contamination.  The map may be resized to focus on a particular area and data elements within layers can be queried.  Pedons are analyzed by horizons with depth, so each site location will display multiple layers of data.  The data from the Holmgren study (Holmgren et al., 1992) are also presented as a specific spatial layer.  This latter dataset consists of elemental data for over 3000 sites represented on the map by county centroids.

The best role of NRCS as an agency is to provide an understanding of trace element ranges for different soils, parent materials, and regions.  With these values, we can help users to make an educated decision on elevated levels in similar soils that may potentially be hazardous.  Also, our knowledge of soil chemical and physical properties could be useful to people to remediate soil by decreasing the level of bioavailable elements that may be absorbed by plants or ingested, solubilized, and absorbed by people.  Techniques to decrease trace element bioavailability are burial, adjusting the soil pH, or adding organic materials, phosphates, or Fe oxides to sequester or immobilize these elements.  It is important that NRCS not be involved in defining the soil concentration that is regarded as “harmful/hazardous”.  A native elemental concentration can vary widely, in addition to the degree of that element that is bioavailable.  Therefore, establishment of a singular value of an element over which we would deem the soil concentration a “hazard” is not feasible at this time.  
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Figure 1.  The map and location of trace element data in the NRCS Soil Geochemistry website.  Red dots represent recent samples with geochemistry and full characterization.  Blue triangles represent data from the Holmgren project that is available on the website.  Sites in Mexico illustrate that analyses can be performed for samples outside the U.S. in the SSL archives as requested.

The compiled dataset of trace element concentrations from non-anthropogenic soils can be evaluated in a variety of ways to broaden its utility.  These data can be organized by horizon with mean and standard deviation values reported (Table 1).  These calculations provide broad information regarding concentrations with depth and relative mobility of each element.  Also, correlations can be made between elemental concentrations and important soil constituents, such as clay, organic matter, or pH (Table 2).  This evaluation generally indicates important soil constituents that influence concentration, retention, and mobility of trace elements.  Another important evaluation of these data is to plot frequency diagrams of these data by concentration for each element.  These plots can be produced for both anthropogenic and non-anthropogenic data sets.  Frequency diagrams (Fig. 2) are very useful for evaluation of pedon data from a particular site compared to the concentration of trace elements relative to the larger group of soils.  Care must be exercised as to whether an elevated concentration is related to parent material or human-induced contamination.  An aid in determining the difference in elemental source is to examine the depth function of elemental concentration.  Typically, contamination is localized in the surface in most soils and limited translocation of these elements occurs with depth.  If an element has a uniform elemental concentration with depth or this concentration can be related to pedogenic processes such as eluviation, contamination may be eliminated as a source of the element.

[image: image2.emf]Table 1.  Mean trace element concentrations by horizon 

in non-anthropogenic soils (n = 1020).  Data from: Burt et al., 

2003.  Major and trace elements of selected pedons in the USA.

Journal of Environ. Qual.  32:2109-2121.

 ---------------- GM+GSD

1

 ---------------------

Element Surface Horizon B Horizon C Horizon

Cd

0.15+2.2a

2

0.17+2.5a 0.15+2.5a

Co 6.7+3.2a 7.4+2.5a 4.4+3.9b

Cr 24.6+3.8a 32.3+2.9b 16.3+4.2c

Cu 15.0+2.9a 16.7+2.6b 10.1+3.8c

Ni 16.3+3.8a 21.5+2.8b 12.6+5.1a

Pb 10.1+2.0a 9.0+1.8b 5.6+2.6c

Zn 49.8+2.4a 55.5+2.0a 36.2+3.2b

Al 35+2a 47+2b 31+3a

Fe 19+3a 25+2b 14+3c

1

GM+GSD = geometric mean, standard deviation

2

Geometric means for elements within a row followed by the 

    same letter are not statistically different by t-test

    procedure at the 95% confidence level (p < 0.05).


[image: image3.emf]Table 2.  Correlation coefficients of total trace element concentrations

with various soil properties in non-anthropogenic soils by horizon. 

Data from Burt et al.,  2003.  Major and trace elements of selected pedons in 

the USA. Journal of Environ. Qual.  32:2109-2121.

No. of   ------ Correlation Coefficients ( r ) -------

Samples Al Fe Mn CEC-7 OC pH Clay

All horizons 1020 0.56 0.74 0.33 0.50 0.31 0.16 0.30

Surface horizons 312 0.60 0.76 0.39 0.51 0.24 NS 0.38

B horizons 518 0.48 0.67 0.64 0.44 0.40 0.17 0.43

C horizons 190 0.55 0.81 0.71 0.52 0.20 0.48 0.17

All horizons 1020

                 Log TT = 0.43 + 0.11(log OC) + 0.82(log Fe)

                                + 0.28(log CEC-7) - 0.13(log Clay) - 0.25(log Al) (r

2

 = 67.9*)

* = statistically significant at  99% confidence levels (p< 0.01)

TT = sum (Cd, Co, Cr, Cu, Mn, Ni, Pb, Zn, Hg)
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Figure 2.  Frequency diagrams for Ni and Pb for anthropogenic and non-anthropogenic sample (upper 30 cm) derived from the NRCS geochemistry dataset.

An important aspect of geochemistry is the relationship of trace element content to parent materials of soils.  As NRCS and the NCSS continue to evaluate the trace and major elemental content of pedons, continued detailed observations on geologic origins and mineralogy should be recorded in pedon descriptions.  To illustrate the range of elemental concentration, data from 18 pedons were summarized (Table 3).  The mean concentration of Ni, Pb, and Zn were calculated for the horizons within each pedon.  Geologic information for this table was derived from pedon descriptions, either from the site information (parent material or note field) or from description of lower horizons (Cr or R horizon rock fragment composition), or as a last resort, from the Official Series Description (Soil Survey Staff, 2005). 
Data show a 1000 fold range in Ni concentration (2 to 2700 mg/kg), while Pb and Zn ranged 0.1 to 25.9 and 11 to 188 mg/kg, respectively.  The Ni values were lowest in the eolian sand and gypsiferous rock and highest in serpentine rock.  Pb and Zn did not generally correspond in the same order of parent material as Ni.  Three pedons sampled as Gilpin were included in the dataset.  These data show that the range of elements within a named pedon may vary to some extent.  This range is the result of parent rock variability from which a particular profile develops, e.g., sandstone, siltstone, or shale.

[image: image5.emf]Table 3.  Mean Ni, Pb, and Zn concentrations of horizons with in selected pedons.  Pedon_ID

is the permanent NRCS SSL pedon number.

PEDON_ID SOIL_NAME Parent Material Ni Pb Zn

 ----------------  mg/kg ------------------

89P0757

Valentine Eolian sands 2.4

2.5 11.4

04N0770

DryGyp Gypsiferous rock 3.3

2.1 14.5

88P0049

Cecil Metamorphic-acidic material 7.7

20.2 30.6

01N1137

GILPIN Sandstone/siltstone/shale 9.7

9.2 49.5

82P0398

Bama Fluvial or marine sediments 14.9

12.5 29.7

02N1113

Matewan Sandstone/siltstone/shale 16.0

13.9 102.2

01N1152

Gilpin Shale 16.9

13.2 51.0

98P0148

Gilpin Sandstone and siltstone 22.3

25.9 92.8

93P0232

Miami Ground moraine/Till Plain 22.9

21.6 76.1

87P0540

Monona Loess 29.2

13.3 84.2

00P0406

Brazilton Reclaimed Mine Spoil--Shale 69.3

24.4 109.5

82P0820

Coto Limestone 72.5

21.7 84.2

94P0049

Altamont Graywacke or mudstone 76.7

6.8 164.7

92P0627

Waimea Basalt  77.9

0.1 188.4

01N0355

Ferncat Mudstone and/or sandstone 89.8

7.0 95.3

00P0091

Jackland Diorite 205.8

21.9 29.8

81P0321

Nipe Ultrabasic 845.0

3.1 91.6

92P1056 Serpentano Serpentinite 2722.1 19.7 180.3


Knowledge of the geochemical variability of pedons within a named soil series is important.  A second consideration is the utility of the representative pedon.  These pedons are determined by evaluation of landforms and morphological properties and selected for sampling as representative of the dominant component of the mapping unit based on observable criteria.  We do know that many soil properties vary by landform or landscape position (Hall and Olson, 1991; Young and Hammer, 2000).  To date, it is not known if the data from the representative pedon are representative of the geochemistry of the mapping units of the named series.  It has been shown that discernable differences in weathering products (elemental concentrations) can be identified in a uniform parent material such as loess across a broad geographic region (Muhs et al., 2001), but these elemental segregations have not been shown in a single watershed by landscape position.  Without knowledge of landscape distribution of trace elements, it is difficult to judge the importance of the trace element data for a single pedon.  What is the variability of trace element concentrations within and between mapping units?  Does there exist a discernable 3-dimensional pattern (signal) of elemental distribution related to pedogenesis on landforms? 
In order to answer these questions, we hope to establish several studies in selected watersheds around the U.S. to better understand the landscape geochemical distribution.  The design of the study and size of the study area will vary with geographic location, nature of the landscapes, and order of the soil survey produced in the area.  Three proposed study areas are in (1) Illinois (Major Land Resource Area (MLRA) 115), in loess covered landscapes near the confluence of the Mississippi and Ohio Rivers; (2) southern Indiana (MLRA 120), soils forming from alluvium and loess overlying sandstone and shale; and (3) central and eastern Nevada (MLRA 28A and 28B) in the Basin and Range physiographic province.  The overarching objective of these studies will be to document the soils and geomorphic components of the watersheds using a variety of methods, focusing on hydrologic processes that have shaped these landscapes.  Landscape models will be developed, providing a basis for understanding and mapping soil and trace element distribution.  It is anticipated that the elemental distribution within a watershed will be reflective of soil forming processes and will enable us to determine the random versus systematic geochemical variability within and between soil components.  During the course of the study we will develop a protocol that will aid in the design and application of MLRA (regional) soil-landscape studies, with the primary intent of enhancing Soil Survey by MLRA.  
An example of this type of research was performed on an olivine-rich, serpentinized peridotite in Northern California (Lee et al., 2001).  In this study, a topographic survey was conducted and major landscape units delineated. Citrate dithionite extracts from soil samples in the upper 15 cm were analyzed for selected trace elements.  Spatial distribution patterns were specific for each element in part resulting from water flow patterns and elemental mobility.  While this study indicates that landscape patterns are evident in a trace element rich, soluble parent material, it remains to be seen if these landscape patterns can be observed in 3-dimensions (with depth as well as across the landscape), and if this pattern is discernable in a parent material dominated by quartz and feldspars, a mineral suite common to many soils. 
The Illinois study has been initiated by the authors in Union and Alexander Counties on two small (4-6 ha) watersheds.  Soils in these watersheds form in thick loess (Peoria over Roxana-aged) deposits that overlie Pennsylvanian and Mississippian-aged bedrock.  Loess mantled landscapes were chosen to minimize the elemental variability related to parent material across the site.  The two sites are designated as Morgan Pond and Bean Ridge and represent land use of row cropped versus forested, respectively.  This is a cooperative project between USDA-NRCS, Purdue University, IL State Geological Survey, USDA Forest Service, and Union County Soil and Water Conservation Service. 
A topographic survey has been completed at 2 ft contours with a real time kinematics (RTK) global positioning system and a digital elevation model constructed on the Morgan Pond site (Fig. 3).  Evaluation of the landscape units has been performed by on-site soil/geomorphic landform evaluation and by using a GIS Landscape Classification Model (Bathgate et al., 2003).  This GIS-based model is a quantitative tool to model landscape elements using GIS and DEMs for soil survey.  It uses nine commonly derived elements such as percent slope, slope length, profile curvature, and distance to summits. 

[image: image6.wmf]
Fig. 3.  Topographic map of the Morgan Pond site constructed from a GPS survey of the area.  (Contours = 2 ft.)

Following initial evaluation, nine sites were designated on the landscape for pedon sampling.  Detailed morphological descriptions were written and sampling of these pedons for laboratory analysis was completed.  Loess thickness on ridge tops was measured at >15 feet, and was underlain by a terra rosa layer overlying limestone.  Ridge top soils corresponded to the Menfro series, a benchmark soil that is mapped in both Missouri and Illinois.  On the side slopes, loess thickness decreased and a fragipan was found at about 1 m depth at the contact of the Peoria with the underlying Roxanna unit.  Laboratory analysis is ongoing for these samples.  Further sampling will occur in the fall to examine the elemental distribution across the watershed.

CONCLUSIONS

The current effort in geochemistry within the NCSS will provide valuable information to broaden the future clientele of soil survey.  Soil survey has a long history of using geochemical information for elucidating soil processes and defining soil components.  Elemental analysis, whether it is from an exchange reaction, selective dissolution, or total analysis, is the bread and butter of laboratory data that is provided by the SSL.  These data are produced on representative pedons, selected by field scientists to represent the major soil component in a landscape unit.  While there have been studies to substantiate that many laboratory components exhibit systematic variability with landscape components, little is known about the distribution of trace elements across a landscape.  The study of watersheds and development of landscape models will aid in our understanding of geochemical distribution, but will also function as a methodology for developing models for MLRA updates in soil survey.  
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New Technology Standing Committee

Co-Chairs:

Pete Biggam-National Park Service

Jon Hempel-Natural Resources Conservation Service

History of the Committee


Organized as a committee since 1999

Pete offers the most continuity-6 years on the committee

Standing Committee in 2003

No work done outside of the preparation for this meeting

Presentations

Dr. Doug Miller-Flash Technology and Web Mapping 

Hans Fisk-TEUI Geospatial Mapping Tool

Dr. Axing Zhu-Background and current research status of SoLIM

Dr. Trevor Harris/Vic Baker-Virtual GIS to present soil survey information

Current

 New Technology Standing Committee Charge

To develop and document procedures, processes, and recommend standards that will be used to integrate GIS, remote sensing, landscape modeling, and other similar technologies into the mainstream of the soil mapping and landscape inventory program. 

Proposed

 New Technology Standing Committee Charge

To solicit and disseminate information on new and emerging technology, applications and concepts relevant to data capture, analysis and delivery of NCSS products

RECOMMENDATIONS:

1. Formal structure for membership needs to be put into place to accomplish/address this charge:

· Federal agency representatives

· Academic representative (s)

· Field Soil Scientist (s)

· State partner

· Private sector

· NCGC

· NCGC

· NSSC 

2. Clarify role of Chair  (Co-Chairs) (How do we implement new blood)  

By Laws 

South and Northeast Regions implement a New Technology Committee

3. Current Responsibilities

a. Review and document progress on recommendations from 2003 report. (In progress)

b. Review and document progress on recommendations from 1999 Task Force on Soil Survey Products of the Future and the 2003 Committee on New Inventory Techniques. (Completed)

c. Review recommendations from 2004 Regional Conference reports. (In progress)

d. The NCSS New Technology Standing Committee will be required to report its activities at each National Conference 

e. Identify an Outstanding New Technology Transfer Projects within the NCSS partnership to present at the National NCSS Conference 

· PURC-Pendogenic Understanding Raster Classification-Utah, Wyoming

· RASP-Remote Area Soil Proxy-Washington

· SoLIM-Soil Landscape Inference Model-West Texas, Wisconsin, Missouri, Pennsylvania, Vermont, Michigan

· MapCoast-Mapping Partnership for coastal Soils and Sediment-

· Web Soil Survey

· Soil Fact Sheets-Vermont-user orientated soils information

· Pedon CE software-PDA collection of pedon information

· TEUI-Terrestrial Ecosystem Unit Inventory-Forest Service

· Digital Soil Mapping and Updating Course-NRCS

· Winpedon Migrator database application

f. What new inventory techniques have emerged recently and what are the strengths and weaknesses of these new techniques? 

· Airborne geophysics

· Automated analysis of DEM

· Fuzzy Logic to capture and apply expert knowledge

· VNIR-DRS-visible, near infrared diffuse reflectance spectroscopy

· Mapping techniques for sub-aqueous soils

g. How will database strategies change with new inventory techniques and the desire      for more complex analysis of soil inventory information 

· Development of spectoral libraries

· Soil information presented as raster images

· Linking soils data to attribute information via the web

· Uploading pedon/transect information directly into NASIS

· Dynamic soil properties

· Object orientated databases
Pedogenic Understanding Raster-based Classification (PURC)- Development and Ongoing Use

Nephi J. Cole

Soil Scientist

Buffalo, Wyoming

Abstract

Vast areas of the earth need new or updated soil survey data. However, traditional methods of soil survey are inefficient, expensive, and often inaccurate.  A methodology was developed that incorporates geographic information systems (GIS), remote sensing (RS), and modeling to predict and map soil distribution.  The collaborative project was undertaken by Utah State University, the USDA Natural Resources Conservation Service, and the USDI Bureau of Land Management.  The methodology, known as Pedogenic Understanding Raster-based Classification (PURC), is based on Jenny’s conceptual model of pedogenesis in which unique soils are the products of unique sets of the five soil-forming factors (climate, organisms, relief, parent material, and time).  The methodology was developed and tested in a soil survey pilot project in the Powder River Basin, Wyoming, USA. Topographic data derived from digital elevation models (DEMs) and Landsat RS spectral data were selected to represent soil-forming factors. These digital data were analyzed using ERDAS Imagine image processing software.  Unsupervised and supervised classifications were used to develop visual representations of soil-landscape patterns and to plan the locations of transects for collection of field data. As more was learned about the survey area, a knowledge-based classification model was built based on the concept of a decision tree. More branches of the tree were built and the model was refined as field work progressed. Final map quality was checked using traditional qualitative means and a quantitative accuracy assessment. Use of the PURC was successful and is ongoing in Wyoming. Continued technological advancements and increased technical expertise using tools like PURC will enable future soil surveys to be more efficient and statistically defensible.

1. Introduction
The process of mapping soils has traditionally been expensive and labor intensive.  Geographic Information Systems (GIS) have the potential to increase the efficiency of soil survey.  Use of spatially explicit digital data allows pre-mapping, compilation, and digitizing processes to be streamlined.  GIS allows for the integration of remotely sensed spectral data with topographic data, making it possible to quantify interactions between environmental factors such as vegetation, geology, climate, and relief.  

Jenny (1941) proposed that soils on a landscape are a function of five basic environmental factors: climate (cl), organisms (o), topography (r), parent material (p), and time (t).  The combination of a set of these factors completely describes the pedogenic environment.  Knowledge of how these factors affect pedogenesis and soil distribution allows the development of conceptual models showing the spatial extent of soil distribution on a landscape.  Digital, spatially explicit data can proxy for one or more of the soil-forming factors, thus allowing unique sets of soil-forming factors to be modeled in a GIS.  

A pilot project was proposed in the Powder River Basin Wyoming, to use GIS and RS to increase the efficiency of soil survey.  The goal was to create a methodology to quantitatively predict soil distribution based on knowledge of soil forming factors and their relationships to landscapes.  This methodology was designed to be repeatable, allowing soil scientists to incorporate the methodology in other areas, and flexible, using commercially available software packages for analysis.

2. Study Area

The original study area was located in northern Johnson County, Wyoming, in north central Wyoming at the eastern base of the Big Horn Mountains. The initial test location was at roughly 44° 14' 29"N, 106° 11' 27"W (WGS84/NAD83), and encompassed six 7.5-minute quads along the Powder River in the center of the basin.  The extent was about 120,000 acres.  The Powder River runs north to south through the middle of the area.  At the center of this area, mean summer temperature is 19.7° C, mean winter temperature is -4.94° C, and the overall mean annual temperature is 7.16° C (Western Regional Climate Center, 2000).  Average annual precipitation is 28.9 cm and occurs mostly during the summer months.  

After the first year of the project the PURC methodology was applied to other areas. The expanded area of use in Northern Wyoming includes the majority of the North Johnson County Soil Survey.  A derivation of the PURC methodology is also being tested in Sublette County Wyoming.

Geology

  The Geology of the Basin is significant to soil formation. From the Cambrian to the Cretaceous periods, the Powder River Basin was a lowland lying close to sea level.  The Laramide Orogeny, a series of mountain-building events in the late Cretaceous and early Tertiary, significantly changed the depositional environment.  The Tertiary climate was subtropical and the flat basin floor became a series of swamps and lakes (Flores and Ethridge, 1985).  These sedimentary deposits make up the bulk of the parent materials in the soil survey area.  The mountains created by the Laramide uplift are dominated by limestone and granite.  Each of these two parent materials has unique sets of related soils.  

Topography

The topography in the Powder River Basin and the surrounding mountains is quite variable.  Moving from higher to lower elevations, mountains and their foothills turn to gently rolling uplands then to highly dissected badland topography.  At the edges of the badlands, young alluvial fans build up on nearly level stream terraces.  Terraces become younger in age as their proximity to the streams increase.

Organisms

Vegetation in the mountain areas is dominated by various species of conifer (Pinus contorta, Pinus ponderosa, Pseudotsuga menziesii) and grasses (Festuca idahoensis, Pascopyrum smithii).  Vegetation in the Powder River Basin varies with landscape position and soil texture, but is dominated by various grasses (Pascopyrum smithii, Stipa comata, etc.) and sagebrush (Artemisia tridentata).  The soils in the soil survey area include Alfisols, Molisols, Aridisols, Inceptisols and Entisols.

3. Developing the Pedogenic Understanding Raster-based Classification (PURC) Methodology

PURC is a repeatable methodology, incorporating different types of data and software, to produce predictive maps of soil distribution.  The methodology has three major stages: A preliminary stage, a developmental stage, and a finalization stage (Figure 1).  The application of these stages in the initial test of the PURC methodology was successful and has been applied at various levels throughout the survey area.    

3.1 Preliminary Stage

The preliminary stage of PURC modeling focused on pre-mapping.  The preliminary stage consisted of data acquisition and review, pre-processing, proxy identification, layer stacking, classification, and field review.   

3.1.1 Data Acquisition and Review

Data acquisition concentrated on obtaining any and all forms of data that could be used as proxies for soil forming factors.  The types of data acquired were hard copy maps, such as topographic maps, bedrock geology maps, soil maps of neighboring areas, completed soil surveys that either abutted or, in some minor cases, overlapped portions of the study area, and accompanying tabular data on soils.  Digital data sets were also targeted and obtained.

GIS information on major temperature breaks was digitized and used in conjunction with a previously existing precipitation layer to represent climate. Proxy data layers for topography came from United States Geological Survey (USGS) 10m Digital Elevation Models (DEMs).  DEMs were used to create a series of topographic relief data layers including elevation, slope, aspect, compound topographic index (CTI) (Beven and Kirby, 1979), relative elevation to the Powder River, surface roughness (Turner, 1989), profile curvature (Moore et al., 1991), and a landform index developed at Utah State University (Manis et al., 2002).

Multispectral data were used to quantify levels of vegetation.  A Landsat 5 image from August 16, 1993, was chosen as a theme from which to develop all final remotely sensed data layers.  Vegetation levels were estimated using a Fractional Vegetation Index (FVI) developed from the Normalized Difference Vegetation Index (NDVI). 

General digital geology maps were available for the study area but did not capture variation within the Wasatch formation.  Therefore, soil enhancement band ratios of Landsat 5 (Amen and Blaszczynski, 2001) were used as proxies for parent material.  A single Landsat multispectral image was ratioed for bands 3/2, 3/7, and 5/7, and then restacked in a 3-layer output.  The ratios were interpreted to accentuate carbonate radicals, ferrous iron, and hydroxyl radicals, respectively.

The soil-forming factor of time in the study area was directly related to landscape stability and soil forming factors such as relief.  Therefore, time was not modeled as a separate soil forming factor

3.1.2. Pre-Processing

Digital data were re-projected into Universal Transverse Mercator (UTM) zone 13 North American Datum (NAD) 1983 using either ESRI ArcInfo, or Erdas Imagine.  

The multispectral bands of Landsat TM data at 30m resolution were re-sampled using cubic convolution to 10m, allowing for better integration with 10m DEM data.  

The geographic extent of the data sets was defined using an Area of Interest (AOI) in Imagine and a polygon clip coverage in ArcInfo.  All data sets were clipped to match the study area. All data layers were subsequently re-formatted and saved as “.img” files for easier use in Erdas Imagine.  

The Landsat 5 data scene was atmospherically corrected using the COST method (Chavez 1996), to yield values of at-sensor reflectance and compensate for selective scattering of light using the dark object subtraction method.

3.1.3. Proxy Identification and Layer Stacking

Selected data layers were combined into multi-band images in Imagine.  The multi-layer datasets used a combination of multi-spectral data and DEM-derived.  The soil moisture regime is aridic and the soil temperature regime is mesic topographic data.  The data layers were selected based on ability to represent soil forming factors.  

3.1.4. Classification

Unsupervised classification using an ISODATA clustering algorithm was performed on all of the data sets in Erdas Imagine (Figure 2).  Classifications were performed with a 95% level of convergence and created images that had from 7 to 20 classes.  A 12-class image was selected for use as the final unsupervised classification.  Three data stacks were used in unsupervised and supervised classification.  First, a 30m dataset included the 3-band soil enhancement image, slope, CTI, and FVI.  A second 30m dataset included the 3-band soil enhancement image, USU landform index, CTI, and FVI.  The final dataset had a 10m resolution and contained the 10m resampled 3-band soil enhancement image, slope, CTI, and FVI.  

Supervised classification was done based on training sites from the neighboring Southern Campbell County Soil Survey (United States Department of Agriculture, Natural Resources Conservation Service, 1998).  A small strip of the neighboring soil survey overlapped a portion of the study area, and areas of interest were created from those polygons.  Subsequent signature sets were developed using the Same data stacks that were used for unsupervised classification. The supervised classification was performed in Erdas Imagine (Figure 3).  

A simple knowledge-based classification (Figure 4) was developed and compared to other classifications.   The input variables in this model were: a 7-class slope layer, unsupervised 5-class vegetation layer, unsupervised 5-class CTI layer, a 5-class unsupervised carbonate radical classification from the BLM soil enhancement image, a 5-class unsupervised ferrous iron classification from the BLM soil enhancement image, and a 5-class unsupervised hydroxyl radical classification (band ratio 5/7) from the BLM soil enhancement image. 

3.1.5. Field Review

Results of the classifications were compared to the actual soils, landscapes, and vegetation types during a field review in May of 2003.  The unsupervised classification seemed to effectively break out the major landforms but also made classification breaks within those landforms that were non-intuitive.  The unsupervised classification was useful in separating the landscape into classes, but deriving meaning from those classes was difficult.

The supervised classification closely matched polygons along the survey border.  The weakness in the supervised classification became apparent as distance from the survey boundary increased.  As distance increased, classification quality decreased significantly.     

The simple knowledge-based model showed a great degree of potential.  The early model was based on simple concepts that would infer soil distribution. The classification created by this method fit well with the concepts of local soil scientists that had mapped in the area in the past.  

3.2. Developmental Stage

The early classifications were limited in their ability to quantify complex soil-landscape relationships.  To more accurately predict the relationships between soils on the landscape and proxy data layers, it was necessary to incorporate expert knowledge and spatial information on specific soils.  Acquiring expert knowledge has been the limiting factor in the use of knowledge-based classification systems (Zhu, 1999).

We used an approach to develop expert knowledge that integrated the soils and modeling expertise.  Our knowledge acquisition and modeling process centered on a team approach.  All information was shared among soil survey project members on model development and soil/landscape relationships, and the model was developed by a soil scientist.

3.2.1. Knowledge Incorporation

The conceptual models of soil map units in the study area, mental pictures of soils, their soil forming factors and landscape locations, were discussed and placed on a wall in the survey office.  Through daily discussions, conceptual models of soil distribution were refined.  Concepts were reinforced and verified through field work.  Climate, relief, organisms, parent material, and time were discussed with relation to each conceptual model.

A decision tree was developed to aid in the identification of soils in the field.  The hierarchy of each map unit was initially developed following the general physiographic region, temperature regime, soil moisture regime, landscape and landform using terms according to Schoeneberger et al. (2002).

3.2.2. Digital Model Development  

The conceptual models and decision tree were used to develop a set of quantifiable relationships between soils and landscapes.  Areas that fit the conceptual models were selected using unsupervised, supervised and knowledge based-classifications developed in pre-mapping.  Data from 10-point transects, pedon descriptions, and field observations were obtained and correlations between soil forming factors and digital proxies were developed.  A digital decision tree, developed in Imagine’s Expert Classifier, followed the hierarchal decisions using correlations of proxy data layers for the soil forming factors and field data.  

3.2.3. Data Collection

National Cooperative Soil Survey standards for ensuring map unit integrity were applied to this project.  The use of GIS allowed for a targeted approach to collecting data for minimum documentation, model development, and validation.

More than 300 points, including transects, pedon descriptions and observations, were used in model development.  A second set points was distributed in a semi-random, stratified sample and used validate the model accuracy.

3.2.4. Result Analysis 

The analysis of the knowledge-based classification was largely qualitative during the development stage.  Transects, pedon descriptions, and observations were analyzed and compared to the most recent predicted models.   At the end of the field season qualitative analysis of completed mapping was conducted by the Wyoming NRCS quality assurance staff.

Quantitative accuracy assessment was conducted on the 8 of the 26 soil map unit classes in spring of 2004.  Ten semi-random points, placed in a buffer within 100 meters of a road or trail, were used in each class.  Observed values were entered into the Accuracy Assessment tool in Erdas Imagine and an accuracy assessment was run.  The error matrix showed an overall classification accuracy of 88%.  The overall Kappa statistic was 0.86.  
3.3. Finalization Stage

The completion of the qualitative and quantitative accuracy assessment initiates either an iterative loop, returning to the beginning of the developmental stage, or the process of finalizing the model and resulting maps.

3.3.1. Model Finalization and Final Classification

The final model agreed to be more accurate and more reflective of pedogenic concepts in the study area was used to develop the classifications.  This final model was archived in spring of 2004. The initial out put of the PURC methodology was a 10m pixel-based map that could be viewed in a GIS (Figure 5).  

3.3.2. Neighborhood Analysis, Vectorization, and Polygon Editing

A traditional-looking polygon map that would meet Soil Survey Geographic Database (SSURGO) quality standards was developed using this raster-based output.  A 3x3 majority filter in Imagine was used to reduce random pixel noise.  Groups of like pixels were then identified using a clump function.  Groups below a minimum size were eliminated.  The resulting pixel-based map had polygons that appeared to fit soil-landscape units and had visual characteristics similar to a traditional polygon map.  The processed pixel map was used as a base for a vector product.  The raster layer was opened in ESRI ArcGIS and converted to polygon coverage.  The finished polygon map looked very similar to a traditional soil survey product (Figure 6).

3.3.3. Final Field Verification

Final field verification on the consisted of field visits and inspection of printed maps.   This was an overall qualitative review of the work and was performed by NRCS state quality assurance personnel.  Ideally, final field verification should be postponed until all modeling, iteration, and accuracy assessment is complete.

4. Discussion and Conclusions

Mapping soils using the PURC methodology was both efficient and effective. Predictive modeling helped in knowledge acquisition, planning field work, reinforcing mapping decisions, and development of a digital product. Efficiency in filed work was aided by the use of simple classifications.

Unsupervised classifications were useful in the development of conceptual models of the study area.  They aided in the development of a sampling plan for acquiring expert knowledge about the survey area, but lacked the flexibility desired when developing final maps of spatial soil distribution.  Supervised classification assisted in recognizing landscape patterns, but did not work well in complex classifications of soils over large geographic extents.  Supervised classification was somewhat limited by training area quality.  Supervised classifications were useful in classifying small areas, and were incorporated in the development of knowledge-based classification.

Knowledge-based models that incorporated expert knowledge provided the best means of classifying soil landscape relationships.  The flexible nature of knowledge-based models allowed for integration of concepts of soil and landscape relationships in the development of classifications.   The quantitative rules used to identify the relationships of soils, landscapes, and the digital proxies for the soil forming factors were stored and could be accessed for future use.

Accuracy assessment tools routinely used in remote sensing can also be applied to soil survey.  The accuracy assessment provided statistics on the quality of the classification.  

A high resolution pixel-based soil map and a standard polygon-based soil map derived from pixel data were both produced by modeling.  The pixel-based map is highly expressive and gives a detailed picture of the distribution of soils on the landscape.  A polygon map was also produced by an automated process and closely resembled the traditional soils maps that have been developed in the past.

Mapping using the PURC methodology of knowledge-based modeling produced a more consistent product than mapping by traditional means.  The use of the knowledge-based models to create map units ensured that all mapping was created in a uniform manner based on quantitative rules.  The PURC methodology allowed us to compare similarly classified areas quickly, which assisted in validation of the mapping concepts, and identifying where landscapes and soils changed.

  5. Continuing Use

The success of the early use of the PURC methodology led to its incorporation in the traditional mapping of the North Johnson County Soil Survey.  The PURC model aided in the completion of an additional 260,000 acres during the 2004 calendar year. During that time 76,000 acres of mountainous terrain where modeled and the polygon maps produced and checked using the PURC methodology.  In addition 184,000 acres were mapped using raster-based models as a primary pre-mapping tool for the development of map unit concepts and onscreen-digitized polygons.  Efforts are currently underway to extrapolate knowledge-based modeling over the remainder of the 1.2 million acre soil survey area.    

As new classification tools are tested and higher resolution data layers become available, we expect that the overall ability to model soil and landscape relationships will increase.  It is also reasonable to assume that there will always be a need for resource experts, or soil scientists, who can verify relationships of soils and landscapes.
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WinPedon Migrator Database

Jonathan Gottschalk and Jay Skovlin
Overview

The WinPedon Migrator database is a Microsoft Access database with a table structure nearly identical to that of the WinPedon application. The similarity in structure allows data stored in the database to be exported into a format readable by the WinPedon application. Once in this format, the data can be uploaded into NASIS using existing standard operating procedures. 

The WinPedon Migrator database was developed to provide a customizable interface for entering point data (see Screen Capture One).  There are significant benefits that come with having point data in a database with the full functionality of the MS Access application.
Present NCSS Methodology

Point data should be entered into NASIS for a variety of reasons:

1.To act as a national archive of survey documentation

2. To allow sharing of soils data between different parts of the country

3.To be analyzed and used for the development of component and map unit concepts

The present method used by the NCSS for point data entry is one of two options:

Enter data directly into NASIS tables.

Enter data in to the WinPedon program and then upload this data to NASIS.

Disadvantages of Present Methods

The primary disadvantage of the present methods is the length of time required to enter data. The speed with which point data can be entered using either NASIS or WinPedon is limited by an inability to customize their interface. For both methods, estimates for entering a SINGLE complete pedon description are around 30 minutes. As a result, survey office use of these methods has been less than desired. Some other disadvantages follow:

1. No spatial or visual linking capabilities

2. No auto population of redundant or calculated fields.

3. Cannot establish defaults or tailor choice lists.

4. Cannot display multiple child tables at same time

5. No type ahead capability.

An alternative data entry interface called WinPedon Migrator is in the final stages of testing by staff within the Montana NRCS. This database already meets 7 of the top 10 priorities for NASIS improvement as discussed by the NASIS User Group. In local trials, point data was entered four to five times faster using WinPedon Migrator than either of the current data entry methods.   

Summary of the Advantages of WinPedon Migrator

WinPedon Migrator can act as a storehouse for all local point data. Like WinPedon, it is based on the same table structure as NASIS, so it can easily upload data to NASIS. It does, however, have some distinct advantages over WinPedon.

The database can do the following:

Automatically upload GPS points and link to related site photos.

  Using the built-in automation of the WinPedon Migrator database can lead to greater efficiency in work flow for field soil scientists

Site records are created for each new waypoint uploaded from a GPS. Uploaded fields (usiteid, date, elevation, utmeasting, and utmnorthing) are automatically populated reducing data entry time and errors.

Photos can be automatically linked to and displayed from within the application

 Allows editing through ArcMap via hyperlink.  

WinPedon Migrator allows intuitive integration of spatial, attribute, and visual data

Points and photo links stored in WinPedon Migrator can be displayed in ArcMap. These points are “live” so soil survey staff need not maintain a point layer.

If a point in ArcMap is selected using the hyperlink tool, a data entry form will appear with the filtered record of the selected point. This customizable form has links to related photos.  

A more powerful linking tool is also available and is undergoing testing. Using the Access Link tool developed by the NPS, linkage can be expanded to multiple selections and works bi-directionally between ArcMap and the WinPedon Migrator database. This more powerful link tool is designed for a single-user environment. It is undergoing testing in a multi-user environment.

WinPedon Migrator is locally customizable. 

On-screen data entry forms can be customized to mimic field forms 

Forms can be developed by the local user with limited local choice lists and defaults.

Data can be queried using Access’ intuitive interface.

NASIS uploads can be limited to a selected set.

While WinPedon data can only be uploaded to NASIS as a full database set, WinPedon Migrator allows the user to maintain a full dataset locally and export selected sets.   EXAMPLE: Members of a survey that is expected to last 5 years can maintain a full database locally, and annually archive each year’s documentation points by uploading them to NASIS.

Depth fields can be recorded in English or metric.

Depth fields in NASIS are stored in metric units. OSD’s are in English units. Users have varying levels of comfort with each system and with WinPedon Migrator have the option of using either. Should a user prefer working in English units, WinPedon Migrator will convert all data to metric units for upload to NASIS.

Reduce key strokes in data entry

Ultimately, the time spent on data entry comes down to keystrokes. By reducing unused fields, establishing defaults, having auto-complete choice-list editing, and autopopulating fields from a GPS unit, the user of WinPedon Migrator can process the same amount of records as WinPedon or NASIS in one-fifth the time.

Take advantage of the querying and reporting capabilities of MS Access 

Having the data in a local access database greatly expands the degree to which soil attributes and properties can be analyzed and used in developing and validating mapping concepts – making data driven approaches much more feasible.  

Data driven approaches to mapping soils through the analysis of point data will increase the confidence of soil scientists in their mapping concepts and increase the total quality of soil survey products.

Detailed Explanation

WinPedon is nothing but an interface for entering data into an underlying Microsoft Access database called pedon.mdb. The pedon.mdb file contains tables that are identical to NASIS tables, including field validations. It is only this pedon.mdb file that is uploaded to NASIS. This database is locked and secure, so the only way a user can write data to the tables is by using the WinPedon interface. But by creating a new empty database and importing the tables from the secure database, you can create an editable database identical to the original that can be edited directly, read by WinPedon, and uploaded to NASIS.

While direct manipulation of the tables in the editable pedon database is possible, it was decided for the proposed methodology that data should not be written to these tables from WITHIN the editable database. Instead, a separate database (WinPedon Migrator) was created to handle local data entry and storage with the ability to export selected sets of data into the editable pedon.mdb database. This was done for several reasons.

1. To simplify data entry 

2. To eliminate user changes to the database structure from within the pedon.mdb file.

3. To allow the user to define the selected set to be exported to pedon.mdb

4. To allow the user to record depth related fields in metric or English units

5. Reduce database size by storing only unique fields. Auto population of redundant fields during the export process.

6. Create local data entry forms.

7. Use the existing analysis and summary capabilities of Access

The WinPedon Migrator database was created using the same tables, fields, choice lists and validations as the pedon database. These objects are static and should not be altered. Choice lists CANNOT be expanded. They can, however, be shortened by hiding choices that are not locally common.   

Some additional tables are the photo_link, site_local, localcomponent, localmulegend, localecosite, metadata_domain_local, and metadata_domain_detail_local tables. These tables supply the choice lists for locally important fields like describer, mapunit symbol, fieldsheet, etc. They are either downloaded directly from NASIS or are edited locally by the user.

For example, the localcomponent table is downloaded from NASIS. WinPedon Migrator builds a component list from all components listed in a survey legend. It automatically builds hyperlinks to online OSD’s. While the conformity of the underlying tables in WinPedon Migrator give the database the structure needed to synchronize with NASIS, the flexibility of the database lies in the ability of the user to control the interface. Unlike WinPedon, the users of WinPedon Migrator develop their own data entry forms using only fields that are locally relevant. Default values and limited choice lists can be established for each field within the form. Data, once in the database is highly usable and available. Sets of data can be periodically exported to an empty pedon.mdb database and uploaded to NASIS.

Procedures are in place at the national level to accept uploads created by the WinPedon Migrator.  A database tool has been created which validates the choices found in all upload databases with the current NASIS domains.  This tool allows all WinPedon databases to be checked for invalid entries in the tables before they are uploaded to NASIS.  To date, several sets of WinPedon Migrator data have been successfully uploaded to NASIS.
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Wilderness areas in the western United States have historically been excluded from soil inventories due to the investment of time and resources required to map such rugged and remote terrain.  Beginning in 1997, an expert supervised Geographic Information System (GIS) based model was developed at Washington State University (WSU) to map soil distribution in wilderness areas.  A GIS model was proposed as a time conserving and cost effective alternative to traditional survey methods.  The goal of our research was to demonstrate that a GIS-based model can create an accurate and useable soil distribution map expeditiously while reducing the number of field observations needed to verify map accuracy.

Two research projects were funded by a cooperative agreement between the United States Department of Agriculture Natural Resources Conservation Service (USDA NRCS) and WSU to explore the feasibility of a GIS-based soil distribution model.  The first project (Rodgers, 2000) with assistance from the USDA Forest Service (USFS) was tasked with mapping the Pasayten and Sawtooth Wilderness areas (~ 600,000 acres) of the Okanogan-Wenatchee National Forest, Washington, at a level of detail consistent with an Order IV survey (Soil Survey Staff, 1993).  Taxonomic classifications of soils in this Order IV survey were kept to the subgroup or great group level of Soil Taxonomy (Soil Survey Staff, 2003).  Ultimately, the product from this research was incorporated into a correlated soil survey for the Okanogan-Wenatchee National Forest.  The second project (Briggs, 2004) with assistance from the National Park Service (NPS) was tasked with mapping the Thunder Creek watershed (~ 74,000 acres) in North Cascades National Park, Washington.  Taxonomic classifications of soils in this Order IV survey were also kept to the subgroup or great group level of Soil Taxonomy (Soil Survey Staff, 2003).  Beginning in 2005, the map from the Thunder Creek project will be correlated into an Order IV soil survey of North Cascades National Park funded by NPS.  Soil surveys created with the assistance of our model are also slated for Mount Rainier and Olympic National Parks.

In order to facilitate communication regarding the research projects and model development, we have designated an acronym for our model.  To relate the central idea behind the GIS-based soil distribution model, it has been named the Remote Area Soil Proxy (RASP) model.  The RASP model is designed to create soil maps of remote areas never before surveyed or with minimal soil information available.  The RASP model relies on firsthand knowledge gathered in the field by trained soil scientists and available GIS data to create rational soil forming factor (Jenny, 1941) digital proxies.  Through hierarchical manipulation of the proxies in a GIS, we have created a reasonable and defensible map of soil distribution by recreating soil-landscape relationships observed in the field.

Mapping wilderness areas with the RASP model allows for the execution and capture of repeatable logic, calculations, and delineations that can be improved as more information about the soils and soil-landscape patterns is acquired.  It also remedies a long standing criticism of traditional surveys where information is lost due to the difficulty of transferring the soil surveyor’s tacit knowledge into the soil survey (Hudson, 1992).  With the RASP model, all mapping steps are documented and the rationale behind each step of model development is supported by soil-landscape patterns determined through fieldwork, laboratory data, and frequency distributions.

Soil-landscape associations can be modeled with a GIS using accessory information traditionally used in soil surveys and now available in digital form including vegetative patterns, geomorphology, digital elevation models (DEM), and DEM derived attributes such as slope gradient and wetness index.  The RASP model has utilized a 30 meter by 30 meter DEM and can be adapted to take advantage of higher resolution DEM’s and other digital data if available.  Adaptability of the RASP model is a key point that is difficult to overemphasize.  A single iteration of the model is not necessarily the final version of the model.  As a survey crew moves into a new area, the model can be adjusted to mirror changes in the local conditions that effect soil-landscape relationships.  Surveyors can also fine-tune the procedural details of an existing model as soil-landscape relationships in an area are better understood

In order to create a soil distribution map using the RASP model, it is necessary to understand the pedogenic processes operating in the field and the soil-forming factors that control them.  We found that landscape stability, parent material, and vegetation were all important factors of soil formation.  Analysis of soil occurrence with various combinations of soil-forming factors allowed us to document the geographic distribution of each soil type.  We selected digital data layers to serve as proxy indicators for the soil-forming factors and we used critical thresholds and combinations of these proxies to assign map unit complexes to a final soil map.  A landform map was used to proxy parent material and landform stability and a vegetation layer created from remotely sensed data was used to proxy for vegetation and climate.  Primary and secondary terrain attributes calculated from a DEM were incorporated into the model to represent slope, aspect and soil wetness.

As a very brief explanation of how the RASP model operates, we can examine the constructs behind the map unit complex of Typic Udivitrands and Andic Haplorthods.  At locations where Typic Udivitrands and Andic Haplorthods are mapped, the RASP model has extracted a combination of the digital proxies that satisfy the following criteria; the landform is a valley wall, the soil moisture regime is udic, the soil temperature regime is frigid, the overstory is coniferous, and the wetness index value is less than 11.  Each cell in the output raster meeting the above criteria is then assigned a map unit number corresponding to the Typic Udivitrands-Andic Haplorthods complex.  Our rationale behind the various combinations of proxies that result in a final output raster of soil distribution are based on field observations of the soil forming factors and the resultant soils from site to site.

As recognition of the RASP model begins to spread, we welcome the opportunity to further define and explain the construction of our model and the ongoing process of refinement.  It is difficult to fully explain the complexity of this new system within the constraints of a short synopsis such as this.  We look forward to the opportunity to communicate our ideas to the National Cooperative Soil Survey New Technology Standing Committee and to hearing more on other projects across the nation.
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Background, current progress report, and work plans

Iowa Co. is in the southwestern part of Wisconsin in MLRA 105.  MLRA 105 is primarily a sedimentary bedrock-controlled landscape greatly influenced by erosion and deposition.  In general, the county is a dissected plateau that has fairly broad, rolling ridges and steep-sided valleys.  Iowa Co. soil survey was completed in 1958 and is greatly in need of updating. There is a joint project agreement between NRCS and UW-Madison to update Iowa Co. using data mining technology and SoLIM programs that are developed and tested by UW-Madison.  NRCS soil scientists will provide the soil science knowledge to facilitate the whole data mining process and fine-tune the extracted knowledge using data mining.  We have identified four major steps for the update project: data preparation, data mining tools development, data mining implementation, and soil survey update.

Data Preparation
Data preparation work has been done. We got all the related materials for Iowa Co. data mining, such as the common coordinate system, the old soil map using SSURGO certified lines from geodata, 10m DEM data for building database, geology/landform map (this was created by merging soil polygons on the soil survey map based on the geology and landform information like bedrock type from the soil survey handbook), and ortho-photos. Also, we decided the initial environmental variables list and the initial soil series list in the county necessary for data mining.  Some examples of the initial environmental variables are elevation, gradient, curvatures, bedrock/landform, narrow/broad ridges, and wetness index.  Most of those variables are calculated from the DEM data.  The shaded relief map of Iowa Co. was also created.  We are debating whether to use watersheds or geology/landform unit as manageable units to compile the GIS database.  This will be decided later with the help of experiments

Data Mining Tools Development

Currently, we are developing programs with graphic interface to explore the data mining progress and visualize the data mining results.  For the long range plan, UW has identified three sets of computer programs as necessary for data mining: 

1. Knowledge extraction tools set 

This set of tools is used to extract implicit knowledge “hidden” in the old soil survey. Knowledge is extracted in the form of probability distributions of individual environmental factors for a single soil series. Since the knowledge extracted in this step will be used as the starting point of our final knowledge, we are putting a lot of effort on this step. So far, two programs have been implemented and one program is still going on. 

2 Knowledge extraction program.

We use this program to construct probability distributions of environmental factors on a soil-by-soil basis.  That is, for each series we obtain the relative frequency of occurrence of various values of environmental variables. Our working assumption is that the probability distribution is provides information about the optimality of that environmental variable for a particular soil. The program generates two sets of output: a summary statistics report, and the probability distribution of the specified environment factor for the specified soil series.

3 Knowledge similarity program

This program is used to detect the consistency between the knowledge across soil polygons for a specified soil series. We anticipate that the knowledge in terms of the probability distribution of a specified environmental factor for a specified soil series might vary from polygon to polygon. This program is used to measure the consistency between the knowledge from all the soil polygons for a specified soil series.  It does this by comparing a composite (pooled) distribution to distributions obtained from individual polygons. Each comparison yields a single consistency value, thus there will be a range of consistencies, with potentially as many consistency values as there are polygons. For easier interpretation, the program assembles the consistency values into a probability distribution of consistencies. 

4. A more comprehensive program used to detect the consistency between the knowledge across soil polygons for a specified soil series. As mentioned in (2), we anticipate the “knowledge consistency” plays a crucial role to identify the “true” knowledge since data from non-typical polygons will bias the true knowledge. We decided to take a close look at the knowledge at a more detailed and more comprehensive level. In this program, in addition to the information detected in (2), three more types of information will be investigated: 

a. The knowledge obtained from each individual soil polygon for a soil series will be extracted and displayed;

b. Instead of the pulled composite distribution (distribution from all the pixels for a soil series, used in (1) and (2) above), the summed composite distribution (average of the knowledge obtained from each individual soil polygon for a soil series) will be used as the extracted overall knowledge and the consistency between this overall knowledge and knowledge obtained from each individual polygons will be measured; 

c. For a soil series, the knowledge in the form of probability distribution obtained from each individual soil polygon has a mode (the most frequent occurrence value). Both the weighted (by polygon area) and non-weighted distribution of the modes will be studied.

We have been actively studying how to best make use of this consistency knowledge. For example, it might be that those polygons having very small similarity values are inconsistent with the general soil-landscape model and should be removed in a pre-processing step prior to constructing membership functions. We hypothesize that curves like this can help distinguish between polygons that are broadly similar to one another in terms of their distribution of pixels (mapped over a similar range of environmental conditions) and polygons that are mapped in narrow but differing settings.

 5. Knowledge interpretation tools set.

This set of tools will interpret the extracted knowledge from 1 into a format that can be easily understood and used by the soil scientists. Two ways we plan to do include the pictorial illustration and qualitative description (computing with words).

6. Knowledge fine-tuning tools set 

This set of tools will be used to help soil scientists modify and update the extracted knowledge based on their knowledge and working experience. We intend to provide an interactive graphic interface to facilitate this process. Also, “computing with words” will be examined here.  This process is to compile and revise the knowledge obtained from the data mining process by working with the local soil scientist with experience of landscapes, landforms, geology, soils in the local area.

Data Mining Implementation We will conduct soil inference using SoLIM with the knowledge obtained above to create the raster-based hardened maps possibly on sub-watershed by sub-watershed or whatever convenient management unit.  This process is planned to be completed by fall 2006.

Soil Survey Update 

Starting in the fall of 2006, we will go to the next phase to produce the vector soil polygon maps of Iowa Co. and get it SSURGO certified.  The map unit design and correlation using the composition tables will be implemented during that time and map unit legend will be developed. We will complete the Iowa Co. Update Project (updated maps and database) by the spring of 2007 or earlier

Discussion- Outstanding New Technology Transfer Projects within the NCSS partnership 

New Technology Standing Committee 5/05

Reed Sims 

There is a soils information technology transfer project that is complete in Vermont and which very nicely packages soils information for typical users.  They're called Soil Fact Sheets, and one has been produced for each soil map unit in each soil survey.  It is a sort of public user-oriented replacement for the old SOI-5 reports, and places the most frequently used information in prominent locations.  I have the most frequently used information in prominent locations.  I have attached two examples from Franklin County, Vermont.  The project was completed in 2003, but I think the word has not gotten fully out to other states about it.  The fact sheets are created almost automatically with a Microsoft Access report built into the Vermont SSURGO2 template This is available from the Soil Data Mart.  The primary contact person or this project is Martha Stuart, our soil scientist/soil data  specialist.  Her email is martha.stuart@vt.usda.gov, phone is (802) 295-7942 x28.

The second item I see worth mentioning is the Terrestrial Ecosystem Unit Inventory (TEUI) Toolkit under development by the Forest Service’s Remote Sensing Applications Center.  It was presented to me as a toolkit intended for soil, land type and ecological mapping for interagency use and was funded to become a “national tool”, complete with helpdesk support.  It would function using ArcGIS as its engine which gives it universal appeal, since most soil scientists have access to the ArcGIS software.  The primary appeal of this tool, that I see, is that it standardizes and automates many routine GIS tasks.  In so doing, it creates a citable standard for data preparation and the user friendly interface will entice many soil scientists into the realm of geospatial technology.  This common frame of reference that can apply across agencies affords it the luxury of permanency and the potential for advanced improvements in the future from the broad audience of the soils community295-7942 x28.

The second item I see worth mentioning is the Terrestrial Ecosystem Unit Inventory (TEUI) Toolkit under development by the Forest Service’s Remote Sensing Applications Center.  It was presented to me as a toolkit intended for soil, land type and ecological mapping for interagency use and was funded to become a “national tool”, complete with helpdesk support.  It would function using ArcGIS as its engine which gives it universal appeal, since most soil scientists have access to the ArcGIS software.  The primary appeal of this tool, that I see, is that it standardizes and automates many routine GIS tasks.  In so doing, it creates a citable standard for data preparation and the user friendly interface will entice many soil scientists into the realm of geospatial technology.  This common frame of reference that can apply across agencies affords it the luxury of permanency and the potential for advanced improvements in the future from the broad audience of the soils community  The work of Kent Sutcliffe in Utah in using GIS to actively update mapping in the field with laptops and digital cameras sets an excellent example for where NRCS needs to go with modern soil mapping. In addition, Doug Merkler’s use of GIS and solar insolation for improving mapping in remote areas is also another great example of “going beyond” traditional mapping techniques. Doug is also looking at using this a bit with Ecological Site Inventory mapping in remote areas.

Wubishet Tadesse 

The Department of Plant and Soil Science at Alabama A&M University in cooperation with USDA-NRCS Auburn, Al is converting the old soil survey manual to digital form using the remote sensing and GIS technologies. We have already completed digitizing one county in north Alabama (Lauderdale). To reduce the amount of time it takes to scan and digitize the soil mylar we are investigating the use feature extraction (Feature Analyst from Visual Learning)to extract the soil polygons from the scanned mylar and build the geodatabase using ArcGIS. Detail procedures are still being documented

Fred Young, NRCS Columbia, MO

I am not comfortable with this charge. These “contest” awards (the Best Paper, the Best Soil Scientist, etc.) seem contrived, as we do not do projects or perform our duties in a competitive fashion or environment. I think it would be more productive to identify projects that are technologically outstanding and innovative. Prepare a synopsis of each project, explicitly identify the features of the project that are innovative, and provide contact information. Forget about trying to “rank” them or selecting the “best”. Let your audience (soil survey managers nationwide) follow up on the ones pertinent to their areas and needs

Projects that I know about:

· SoLIM in West Texas (Big Bend

· Chris Fabian’s project (Terrain Modeling for Soil Survey Updates on the Glaciated Allegheny Plateau),
· Our Missouri SoLIM project (Using SoLIM to model the Mexico-Leonard-Armstrong catena), although we’re not very far along and won’t have results by the NCSS Meeting
Tom D'Avello 

1) more info on SoLIM projects would be helpful

2) I heard someone in CO was working with ArcPad to develop field based applications, but haven't seen anything in print or beyond the rumor stage. It would be good for them to relay their experiences

3) Any of the EM work that Doolittle et.al. have been doing

4) Has any modelling been performed on the data collected by those HOBO units?

Craig Ditzler 

The idea here is for our committee to recognize one project for attention at the conference. There will likely be several suggestions from folks. For my response, I am going to focus on the idea of a project that has succeeded in actually transferring technology for practical use, not just an R&D effort. I suggest we recognize the "Digital Soil Mapping and Updating" course

Jim Turenne USDA-NRCS 60 Quaker Lane, Suit 46 West Warwick, RI. 02886 

In RI we have formed a partnership called MapCoast (Mapping Partnership  for Coastal Soils and Sediment) to being a process to map and inventory subaqueous soils. The partnership utilized remote sensing technology including side scan sonar, multibeam, sediment profiling imagery, RTK GPS, GPR, EM, video imagery and several other types of equipment to produce bathymetric maps, collect soil/sediment cores, map benthic habitats, and build soil interpretations. This partnership will be habitats, and build soil interpretations. This partnership will be discussed during the subaqueous soil committee by Mark Stolt. For info n MapCoast visit http://www.mapcoast.org. 

Corey Meier, Soil Scientist, NRCS-Utah 

Two are definitely worth mentioning; one in the realm of field methods and the other from the geospatial world.  First, is the Pedon CE software designed by Alan Price, NRCS-Colorado, in collaboration with ESRI for entering pedon information in the field, replacing recording pedon descriptions on paper.   The descriptions are then uploaded to NASIS, which eliminates the redundant data entry step of typing pedon descriptions into NASIS.  This should save several hours per year and enforce uniform description formats.  The software is designed for operation on a handheld PC running the Windows CE operating system.  Jay Skovlin, NRCS-Montana, is working on something similar for tablet and desktop PCs.  He is developing a Microsoft Access template for pedon data entry which uses the existing WinPedon software designed by the NRCS.  Where Alan has a finished application, Jay has some beta versions prepared.  This movement to streamline the data entry process is note worthy for the workload reduction it effects, enforcement of consistent data recording, ability to store data that otherwise has the potential to be lost and potential for other add-on applications, both on the data recording and data delivery fronts

Susan Horton 

The outstanding technology transfer project that comes to mind is the WEB Soil Survey, and this project will be presented at the NCSS Conference. We are presently working on a National Park Service product for Padre Island National Seashore, but this will not be completed in time for the NCSS Conference

Randy Davis 

The Forest Service has been shepherding a geodatabase interpretation program that allows users to visualize soil interpretations as well as produce interpretive maps.  We demonstrated an earlier version of  this effort several years ago (TEUI Toolkit) at the St Josephs, MO State Soil Scientists' meeting.  We have made several improvements as the program was moved to a new computer software platform.  We feel this is an important technical breakthrough for using database information and applying it to three dimensional images.  The key to this upgrade is that this version is much more "push-button" and requires less in-depth training in the Arc/Info.  A representative from our Remote Sensing Applications Center in Salt Lake City is available to make a presentation at Corpus Christi. Please let me know if you have any questions

Discussion—New Inventory Techniques Strengths & Weaknesses

New Technology Standing Committee 5/05

R.A McMillian 

I am a strong proponent and believer in automated analysis of DEM and ancillary data sources as a key component of automated predictive mapping of soils, landforms and ecological spatial entities. I am also a proponent of using Fuzzy Logic to capture and apply expert knowledge and of formally adopting and applying concepts of hierarchical segmentation and classification that have been at the heart of systems of ecological land classification (and soil survey as well if we are honest with ourselves) for over 50 years.  I see automated tools as simply extension of and improvements to the tools we have always used and the methods we have always adopted. 

The strength of the DEM approach is that it is able to mimic much of the visualization, analysis and decision making that has always been at the foundation of traditional manual soil survey based on air photo interpretation to develop and apply soil-landform models.  It is really quite feasible and cost effective to partition any part of the landscape into toposequences that can be related to the spatial distribution of soils in the landscape. It is also quite feasible to automatically classify different types of landscapes that exhibit different sizes and scales of relief, shape, slopes etc.   

The main weaknesses of approaches based primarily on analysis of digital elevation data have to do with identifying and interpreting influences arising from differences in surface cover (vegetation), sub-surface parent material depth and texture, sub-surface accumulation of moisture as high water tables and local-scale changes in micro-climate that affect environmental conditions sufficiently to result in significant differences in soils or ecological classes (e.g. evapo-transpiration and salinity or sodicity, local frost pockets, local wet spots). Finally, of course there are an increasing number and variety of anthropogenic influences that act to create changes in what would normally expected to occur at any given location. 

I am seeing promising developments in the use of airborne geophysics, primarily radiometrics, to provide consistent and useful spatial inputs that can be used to model or infer the depth and texture of sub-surface parent to help predict the texture and depth of soil materials. I expect to see increasing use of satellite image data, in concert with contextual data extracted from DEMs, among other sources, to provide improved input on the surface cover patterns (vegetation) allowing us to improve our models so that they incorporate consideration of surface vegetation.

I expect to see increased use of multi-temporal imagery (bi-monthly ASTER and MODIS for example) to create temporal signatures that will improve our ability to assign land use categories to areas as well as land cover

Sabine Grunwald 

A new inventory technique that has emerged in soil science recently (but has been used in other disciplines successfully for many years) is visible, near-infrared diffuse reflectance spectroscopy (VNIR-DRS). This technique can be used to infer on multiple soil properties from one scanned soil sample. It is a rapid method that relies on reflectance measurements made of soil samples. It is cost-effective, robust and reliable. In Florida we have scanned a over 8,000 soil samples and are now in the process to develop a Florida soil spectral library using data mining techniques such as tree nets, Classification and Regression Trees and others. 

We met with Director Micheal Golden at the last SSSA meeting and presented VNIR-DRS concepts and some results. So far we have not been able to receive funding a/o support for our VNIR-DRS work in Florida that has the potential to revolutionize soil mapping. Potential VNIR-DRS applications and cost-savings for soil mapping are enormous

Jim Turenne

I have developed several inventory techniques over the past years, my main interest is to provide data collected during a soil survey to our users. We collect a lot of important data such as lab analysis, transect, pedon descriptions, water table studies, and countless other data that often is never made available to our users. For the Plymouth County, Massachusetts Soil Survey I set up a website (nesoil.com in 1996) to provide our data online for examples of this data see how it is hyperlinked at: http://nesoil.com/muds/birchwood.htm also our water table data (over 61 wells were installed): http://nesoil.com/obswell/index.htm and soil temperature data at: http://nesoil.com/climate/index.htm
All of our pedon, lab data, GPR transects, and even field notes were geo-referenced with GPS (I acquired a PLGR in 1994 and used it to locate field data and link the location to files using ArcView). ArcPad with the GPS is an excellent new technology I have an applet for geo-referenced field note collection. I developed a method to use GPS, GPR, and ArcView GIS to display radar data overlaid onto ortho imagery (http://nesoil.com/gpr/gprgis.htm).

Another technique I worked on was creating a CD with our soil data set up as an ArcView project file. Many of our users (town officials) are not experienced GIS users but most had ArcView. Using SSURGO soils data is very complex if you want to create interp maps. I created a program which has all of the major interps in the attribute table and every polygon linked to the map unit description using the hotlink feature. In addition all of our field data is linked to the files for the users (visit: http://nesoil.com/gis/sesoilcd.htm). Demand for the CD is very high and most user have responded positively to it.

With all of this new technology emerging the one think I would like to have for mapping soils accurately is good imagery which I still have not seen made available to field mappers. In Plymouth County we acquired high resolution imagery from a private contractor and it made all the difference in producing hi quality maps.

Susan Horton 

Numerous inventory techniques are emerging, and technology is changing at warp speed.  A number of new (or relatively new) technologies have merit, both for data collection and data presentation.  We would like to comment on the relative strengths and weaknesses of new technology in consistency of the soil spatial and attribute product.  However, how do we ensure that we maintain the quality and knowledge of field soil-landscape mapping as the Soil Survey Division moves into retirement of experienced soil mappers and dominance of GIS and new technology? From our perspective, the most significant new inventory techniques are high resolution DEMs, including LIDAR and ADS40.  The 30-m DEMs have less applicability statewide and MO-wide, while 5-m (or less) DEMs could provide the resolution that we generally need both on subtle landscapes (e.g. coastal plain, Southern High Plains) and structurally complex areas with highly variable parent materials (e.g. Big Bend and Chihuahuan Desert).

Corey Meier, Soil Scientist, NRCS-Utah 

1)      Modeling.  The strengths are that the soil survey inventory process, typically only modeled in the mind of the soil scientist conducting the survey, is captured in digital format in the forms of DEM and imagery derivatives.  This creates a defensible product and facilitates communication among peers.  The weakness is that there can be an inclination to place too much value and resources in the model.  While pursuit of the perfect model to accurately represent soils in the field is an admirable goal it must be tempered with the knowledge that, for the time demanded of such modeling, it may not be prudent.  More emphasis should be placed on valuing modeled results as a means, not an end.

2)      Reformation of the compilation process. The traditional compilation process of transferring lines from aerial photographs to mylars which were then digitized, was time consuming and fraught with line work and attribute errors.  Efforts to streamline this process are proving successful by keeping the work in the hands of the soil scientist from start to finish, thereby ensuring a higher level of quality control.  Alternatives to this are proving very successful, including methods of heads-up digitizing, in-house scanning of aerial photography with line work drawn on it, then directly converting the line to vectors.  Use of tablet PCs in the field with 3D Mapper installed could prove useful for editing line work by generating the lines on a 3D scene that mimics the ocular perspective the soil scientist perceives in front of him in the field.  The weakness can be the overhead involved with these methods.  Reorganizing the workload structure can alleviate this concern by designating one member of the survey party to carry the burden of GIS duty supervision and employing student labor to conduct repetitive work that does not require a high level of experience.

Fred Young, NRCS Columbia, MO

SoLIM. Strengths are well-reported. Weaknesses: Not integrated into NRCS software configuration  (ArcGIS). Precision Farming techniques, specifically yield monitors. Strengths: opportunities to correlate yield with soil properties and landscape position. Weaknesses: institutional barriers with Extension, ARS; the mistaken notion that this is “site-specific” and outside the purview of soil survey; time-consuming (as compared to production soil survey mapping). Field data recording devices (laptops, PDAs), with appropriate software (e.g., ArcPad, Windows Pedon, Access). Strengths: minimize time-consuming data transfer operations. Weaknesses: poor screen visibility, difficulty of use, cumbersome.

Tom D'Avello

1) I haven't seen much related to this with soil survey, but perhaps some have worked with higher spatial and/or spectral resolution imagery

2) Real Applications with LIDAR

Craig Ditzler

Rather than try to answer this myself, (which I could not), I think it would be great if we as a committee could focus on the knowledge-based systems (SOLIM, PURC, North Cascades National Park, Toby Rogers Work, other?) and list them ad briefly compare their features, strengths, and weaknesses.

Jay Shovlin

I really can't speak to the effectiveness of many of the new inventory techniques such as Solim or other inference model approaches because I haven't used them.  The platform of ArcGIS has dramatically expanded the ability to validate and test our mapping concepts with spatial data.  I think that there are many great tools being developed which are of great use to mapping soil scientists.  However, I think that there is a lack of integration of GIS and database tools.  This lack of integration results in most mappers using these tools to do our work better and to be more complete in what we do, but not necessarily to work with greater efficiency in our workflow results in most mappers using these tools to do our work better and to be more complete in what we do, but not necessarily to work with greater efficiency in our workflow.

Dr. Patrick Drohan, University of Nevada, Las Vegas 

The most important of all would probably be the work of Marty Rabenhorst (UMD) and Mark Stolt (URI) in mapping sub-aqueous soils. If NRCS has EVER had a chance to really influence national soil policy this is it. The result of NRCS mapping and recognizing the importance (economically, culturally, and ecologicaly) of these “new” soils would be extremely significant in promoting the importance of soil science. The technological developments around mapping these soils is quite interesting and can be easily attributed to freshwater inland systems. The soils currently being researched by Rabenhorst and Stolt support the habitat for a national fishery worth billions of dollars and is probably more extensive in area, ecological importance, and dollar value than traditional agronomic areas of focus by NRCS. NRCS needs to recognize the potential importance of the research of these two scientists and somehow make sub-aqueous soil mapping a national priority. With respect to global change, sub-aqueous soils are likely to be even more important as coastal waters continue to rise. Weakness: Our minuscule understanding of such soil environments needs to be rectified. Strength: potential result of broader awareness of the importance of soils.

I would recommend Jim Doolittle’s latest effort with mineralogy and signal attenuation in GPR. Strength: furthers our understanding of the use of GPR. Weakness: none.

I would recommend Doug Merkler’s (NRCS, Nevada) work using solar insolation to improve soil mapping in the field. Strength: furthers our understanding of soil mapping relationships. Weakness: none. While not new, the work of Janis Boettinger using Landsat data for soil mapping in the Salt lake area is very useful and should be adopted by all NRCS offices in the West. The use of ASTER data would most likely improve the resolution of soil mapping. Dr. Boettinger’s team is setting an excellent example for where soil mapping needs to currently move, especially in remote areas. Strength: furthers our understanding of soil mapping relationships. Weakness: none.

Urban soils need more attention and research. NRCS should expand on the work of the urban soil primer. As population increases and the need for healthy environments becomes more significant in urban areas, clean water, air, and soil become necessary. For example, western cities are growing at alarmingly fast rates and dust emission from construction and use of landscapes increases as well. Clean up of brownfield areas remains important as well as these areas are converted to housing property. Stenght: More US citizens live in urban areas than any other type of environment. Weakness: Some soil scientists do not necessarily find urban soils interesting, nor do some even consider them soils in the true sense of the word. Generating research interest might be difficult (I can’t see why though)?

Discussion--How will database strategies change with new inventory techniques and the desire for more complex analysis of soil inventory information?

New Technology Standing Committee 5/05
R.A McMillian

I would not be surprised to see a move back into the raster domain in which soil maps are presented as raster (or gridded) images instead of as soil polygons. Raster display opens the possibility of depicting soils as a continuous surface or at least of showing soil variation over small distances and for small components of the landscape instead of outlining a repeating pattern with a soil polygon and describing the pattern of variation inside the polygon. This would be a significant change in the mental model adopted by soil surveyors to record and describe their thoughts. 

I expect to see soil maps served over the internet much as you now serve DEMs. You could window in to an area of interest and just download the raster data for the exact area of interest It turns out that many analyses for which soil information us used are much easier to do in a raster domain than as overlays of multiple vector maps. Another argument for presenting soil maps as rasters. I am a strong supporter of the ideas proposed by A-Xing Zhu to use the soil similarity concept to compute the most likely values at all grid locations for any and all individual soil properties that might be of use or interest.

I really like this idea and believe that it is both computationally feasible and technically defensible. Given this belief, I fully expect to see the soil database strategy evolve to accommodate the presentation of soil information as a series of (apparently independent) layers of grid data that portray the apparently continuous variation in individual soil (or landscape) attributes at each grid point.  This is a significant change from the present model of tying all soil information to a named soil series and then tying the named soil series to polygonal map units.  I can pretty well guarantee that this change will occur.

These are just a few quick thoughts off the top of my head. I hope the attached document will provide some background on my methods. I have now applied my methods to over 5 million hectares of terrain by myself. My programs and procedures are being used by about 40 other soil and ecological modelers and I am just now releasing the programs for use by other commercial consultants in Canada. I believe that it is already viable to do full scale operational mapping using automated procedures. I know they will improve if we wait, but they are already as good as, or better than available manual methods

Sabine Grunwald 

Spectral libraries could be developed for different regions to make soil mapping more efficient throughout the U.S.. If accessible via a web-database new (unknown) soil samples could be rapidly scanned with a spectroradiometer and predictive online models used to infer on multiple soil properties

Jay Shovlin 

Database strategies will become more tailored to the workflow needs of soil scientists.  This is where applications that enhance the usefulness of our NASIS data by linking it to other data sources or applications which give us more capability for analysis before the data goes into NASIS will really excel.  One example of an existing application which has been largely over-looked for use by project soil survey offices is the SSURGO template database.  Many states have made custom versions of the Access template database with their state specific interpretations the SSURGO template database.  Many states have made custom versions of the Access template database with their state specific interpretations but the templates have not been customized to provide survey area specific reports or to incorporate other information collected by soils scientists.  In Montana, a version of the template database has been customized for "in house" use that has the ability to link map unit landscape or other photos to a map unit description report.  Using NASIS data and enhancing it with the local knowledge of the survey area staff, the result is a series of reports generated by the template database which broaden the functionality of reporting capabilities available in NASIS.  Use of this template greatly improves the ability of soil survey NASIS.  Use of this template greatly improves the ability of soil survey offices to manage their legends through NASIS and to apply existing mapping concepts consistently. 

Applications like the Winpedon Migrator database are taking great strides toward addressing the efficiency of our workflow and the Applications like the Winpedon Migrator database are taking great integration of spatial and tabular data sources.  The Winpedon Migrator database is a Microsoft Access database which uses the same choice lists database is a Microsoft Access database which uses the same choice lists as WinPedon yet allows the user to customize the data entry interface Records in the Winpedon Migrator can then be exported to a blank WinPedon database and uploaded to NASIS.  The Migrator database addresses the workflow of a field soil scientist by automating the import of GPS points and site digital photos into the database.  In addition, the database can act as a storehouse for all site data and can be live-linked to the soil scientists ArcMap project.  When GPS points are uploaded to the database they will automatically show up in the ArcMap project.  Through hyperlinking, the data entry form in the Migrator database can be linked to the point coverage of site data allowing for display of database information from within ArcMap.  Having a local database of pedon information, with the full functionality of an MS Access database, will allow the NCSS to move away from a data delivery approach based on estimated properties to one based on the rigorous analysis and statistical summary of real data 

Dr. Patrick Drohan, University of Nevada, Las Vegas 

The NRCS has to make soil mapping access a WWW based activity that the public can use very easily. This means it has to be free of taxonomic jargon. The interface should include spatially referenced soils data with as near current as possible aerial photography. The interface should also be linked to other potential data sets (pest, crop, hydrological, climate) so that additional data can be downloaded if needed. In addition, there should be a soil 101 type tutorial available at this WWW site to introduce the public the concept of soils, soil mapping, and potential uses. See Doug Miller’s work I discuss below. His would be a good example of such a system.

Currently, databases used for tasks similar to mapping soils are quickly evolving into GIS/database/WWW dynamic servers. NRCS’s current NASIS system is quickly being left behind as other technologies evolve to adopt this dynamic data model. NRCS needs to quickly adapt NASIS to a more robust system that has the flexibility to deliver data to numerous analysis, mapping, and server platforms. These platforms are able to input data in an object oriented program language, which allows the flexibility of analysis and information delivery. Not using a dynamic object oriented programming environment and GIS interface for soil mapping is quickly making NASIS obsolete in the eyes of many who map soils. An object oriented database design model as currently used in ArcGIS 9.0 allows for optimum flexibility as mapping becomes more complex.

As the engineering and transportation industries have done, so to would it be wise for NRCS to develop a partnership with ESRI to promote the use of a new database/WWW/GIS system for delivering soil knowledge to clients. Today, one academic department or one NRCS office, cannot maintain the staff to adequately manage the delivery of a modern soil mapping project if that project is truly going to be transparent in data updating, delivery and modification with time. For example, the programming requirements alone require a high level of specialization outside of the specialty of soil science. This programming may be able to be served nationally as a script or interface (as has been tried with NASIS), however, with the specialized needs of different regions due to differences in soil mapping orders, soil properties of focus…it is unlikely a package “where one size fits all” can be designed (as with NASIS). This then suggests that some type of regional interface might be more appropriate.

It is imperative for NRCS to quickly realize that in order for NRCS to maintain a high standard of modern soil mapping, experience needs to be sought outside of the soil science realm in order to adequately staff the necessary programmers, and interface designers for the next generation of soil mapping. In addition, NRCS needs to turn to industry experts who understand the direction in which programming is moving. For example, NRCS’s reliance on SOLIM has resulted in a small body of scientists with privy knowledge of an operational schematic for soil mapping. Others looking to work off of this design are prohibited from doing so due to the privacy of the code behind SOILM. Therefore, NRCS’s reliance is limited to the expertise of a few; the peer review process is limited, and advancement of the mapping model begins to stagnate. It would seem that such a model would fail in the business world? It would prevent the quick advancement needed to maintain pace with other technologies. Currently, many other options (Boettinger (USU), Day (Penn State), Miller (Penn State), Merkler (Nevada), Verpaskis (NC),  Rabenhorst (UMD) and Stolt (URI)) appear to be moving quickly to the forefront of soil mapping and NRCS should recognize these other options.

Lastly, the delivery of soil data needs to be robust, which means ideally that the data must be tailored to the client. This will be extremely difficult because it means that the final delivery style must embrace a variety of soil knowledge backgrounds. Currently, the use of NRCS data to make soil related decisions seems to be decreasing due to the complexity of the taxonomic nomenclature; look to the recent problems in the amendment of federal wetland regulations as one of many examples. An interface can be designed that masks this complexity, but maintains it’s rigor, while delivering “easy to understand” soil mapping results to a variety of public clientele. Only then will the broader public, and other federal agencies, begin to use soil data more frequently. If we do not do this and choose to maintain our reliance on the delivery of soil taxonomic information to all soil data users, we will see fewer and fewer soil scientists receiving jobs and fewer people using our information. Already this is occurring to some degree as other fields (geology and engineering for example) carve their niche in the field of soils.

Fred Young, NRCS Columbia, MO 25-Mar-05

Statistical parameters in NASIS. Some of our cooperators want estimates of variance for some properties, for use in models. Of course, we must be very careful about this, so as not to misrepresent the data. Point data. Missouri has over 9,000 sampled pedons, with laboratory data, in a university database managed by CARES (see http://soils.missouri.edu). Access to these data, manipulation, relationship to NASIS, and to SSURGO and other spatial data, present database challenges that are ongoing in Missouri, and relevant nationwide Landscape model parameters in NASIS. As GIS-based landscape models (such as SoLIM) are used, how can the models be stored in NASIS? Or should they be? NASIS does have the capability to store properties (geomorphic component, curvature, etc.) and “fuzzy” relationships (e.g., interpretations). Dynamic soil properties. Arlene Tugel’s group is working on this; also see excellent article by Grossman in the Jour. Soil & Water Cons., with specific recommendations about NASIS database modifications. Raster spatial data. Currently, SSURGO standards support only vector data. Raster alternative data may be appropriate for small-scale uses (e.g., multi-state), for compatibility with other raster data (e.g., DEM, yield, imagery), and for alternative, continuous-surface modeling (e.g., SoLIM, soil property models). We need to explore how to “institutionalize” rasterized SSURGO data and raster output of GIS-based models, as well as NASIS relationships to raster data. Sharon Waltman is, in particular, interested in this.

Tom D'Avello 

Database strategies need to change to allow field soil scientists the ability to add or import data quickly. I've heard statements about every pedon, transect and observation going into NASIS, but I'm told by field soil scientists it takes too long to enter data into NASIS. Unless the focus shifts to ease of use for field soil scientists, only the bare minimum will be input into NASIS

Craig Ditzler

 I don't know the answer to this question, so I'll answer a slightly different one! New inventory techniques, especially the knowledge-based systems mentioned above, will impact the ways we carry out the correlation process through our QA procedures embodied in things like field reviews, procedures to document map unit composition, and the kind of information to be recorded in correlation documents. They will also provide new opportunities to present information about the quality and reliability of our data

Corey Meier, Soil Scientist, NRCS-Utah 

Databases are useful for documenting observations, sample results and models in a variety of tabular and spatial formats.  Effectively managing and integrating data provides a unique and evolving challenge.  Strategies are needed to integrate data captured in the field with that captured in the office.  In the case of a survey party, implementation protocols must also consider how to integrate and disseminate data between party members and facilitate upward reporting.  This can take the form of designating specific database duties to individuals and establishing timelines for submitting data for integration into a master database that all party members and supervisory staff can access.  If we should gain an enterprise database solution, such as Microsoft SQL Server, we could install ArcSDE to facilitate, on the geospatial front because it offers the ability for users to share geospatial data and handle changes through versioning.  As new database tools are developed and become more accessible, new strategies will continue to evolve.

Related to advances in geospatial databases, the ability, or potential for effectively integrating NASIS at various levels (including geospatial and other tabular and report formats) increases, thereby providing an all-in-one solution.  If more emphasis is placed on developing data entry and data manipulation tools that exist outside the NASIS environment, we can make gains with customized tools and products that better meet the needs of soil scientists in the field and our clients.  Having the ability to manipulate soils data on a PC is much more efficient than working over the network and allows for customizing software to meet specific objectives.  This will maintain the integrity of NASIS and not place unreasonable requests on it to be a one tool for everything solution.  To this end, improving the ability of Microsoft Access databases to hold more soils information for upload and download and creating an interpretive writing interface would be beneficial.

Susan Horton 

Database strategies beyond NASIS will have to expand to accommodate dynamic soil properties (biological soil crusts, soil organic matter, etc.), water table or soil moisture measurements, and other temporal data.  We should think not only of how to "store" this information in a database, but also how to interpret and "display" this temporal information for our users (technology transfer). In addition, our NASIS database structure will not currently accommodate attribute data related to the raster-based (pixel) soil map product that is currently being discussed.  Are we committed to adding a raster product to our current vector product?  Will a raster product replace our vector product?  Once these questions are answered, we can make decisions on how to proceed with an accompanying database structure

Reed Sims 

With the possible trend toward inference engine soil mapping and prediction, NRCS will have to develop explanations of how interpretations can be made from fuzzy-membership reports of soil occurrence at particular sites.  We will need to make clear statements on accuracy assessment, spatial variability and acceptable error.  Also perhaps white papers on how this can be more accurate than map unit polygon maps

Jim Turenne 

I feel the best way to provide soil inventory data is by posting data on a web site and link the data in the attribute table. For example all lab data should have a point file with the location, the user should be able to click the point and go to the data online, the pedon description should be there along with a photo of the pedon and any other data collected at that location. User want site specific data, rather than having it sit in a file somewhere make it available. See: http://nesoil.com/ninigret/points/index.htm for another example.

In-Conference Committee Reports
Committee 1: WEB Soil Survey – Promoting Partnerships

NCSS Conference – May 24, 2005

Dennis Lytle – Chair

· opened session with discussion of objectives

· introduced questions below to the group

Bryan Mayhan – University of Missouri (PowerPoint file)

· discussed CARES project to display Missouri soils information

· online since 1998

· characterization data and descriptions

· soil surveys – maps and manuscripts

· SSURGO data is a mirror copy of SDM and refreshed as SDM is updated – SO sends CD for them to upload

· Interactive maps – similar to SDV

· Pedon description input 

· About 2.5 Million hits/month

· Up to about 200 simultaneous users

Ken Harward – ITC – Web Soil Survey (PowerPoint file)

· Described purpose and processes in WSS

· Delivers data in SDM

· Shortcuts publication/delivery time

· Single source of soil survey data for NRCS

· SDM has about 250 downloads per day

· SDM downloads about 250 GB per month

· SDM has nearly 20,000 report hits per month

· Really no lessons learned yet as it has not been released

· Questions from group

· Status of Map finishing?

· Still working on this.  Technology may not be there yet for complete success.  Working with ESRI.

· Why the difference is CPU needs between WSS and CARES?

· CARES uses customers CPU for processing

· WSS uses server CPU power for additional security reasons

· Has SDM hit any sort of limit on downloading data?

· When we linked to GDG users have clogged system with large data requests (half the country).  SDM did work through list

· Large datasets can take a while to download on slower internet or request on CD

Questions, with participant responses and recommendations


1.      What soil survey information do your customers need and use the most?
        

· The military, at least Army and Marines, are intensive users of the soil.  Almost every exercise they do impacts the soil on their installations.  They are most concerned with erosion, both prediction of where erosion may be a problem, what kind of erosion, what can they do to repair and/or lessen the damage caused during exercises.  I provide data on highly eroded lands (HEL Class, Water HEL Class, Wind HEL Class).  I also provide some physical data as input to models of land carrying capacity.  Such as T value, K value, texture, % passing #200 sieve, small grain equivalent, etc.

· How does CARES assess user needs

· Engineering needs

· Building site assessment

· CAFO 

· Average pH of Ozark soils

· Crop productivity

· Land appraisers and assessors

· Display areas best suited for certain uses

· Reports across survey area boundaries – where does a certain ecological site occur

· Range/Ecological site info

· Prime farmland

· Hydric soils

· Hydrologic soil groups

· State and local regulated areas

· Storm and Wastewater disposal

· Characteristics of disturbed soils

· Irrigation information – suitability

· Water management

· Non-tech descriptions – can often be generated from data

· Agency program requirements

· Do we need to maintain all the content of traditional soil survey reports?

· Map unit descriptions – 

· Only real way to describe what is in the polygons, not just regurjitate what is in other tables

· Narrative portions important to describe soil/landscape relationships for future users including block diagrams

· Salinity/sodicity

· Land capability

· Thermal properties

· Corridor planning for utilities and transportation

· State and local interps

· Formatting by MLRA/state/region

· Need comprehensive tracking system to capture info on what reports, etc are accessed

· Acreage computation 

· Might consider organizing reports, etc by user groups

· Hazard mitigation

· Plant information

· Link to other data sources such as USFS plant assoc desc

· Site index and forest production

· Point data?

· General soil maps and descriptions

· Maintain sections in front of book – maintain landscape knowledge


Recommendation

· Need comprehensive tracking system to capture info on what reports, etc. are accessed in order to maintain marketing plan

· Provide feedback system and act on comments received

       
2.      What should be considered the official soil survey and what should be considered as supplemental or explanatory information?

        

· As far as the military is concerned, whatever NRCS uses as official is good for them.  However, there are about 20 military specific interps that should be considered supplemental for their use.

· Currently described in NSSH and GM for NRCS

· Issue of frozen data for USDA programs – legal ramifications

· Official NCSS soil survey vs official data for USDA programs?

· Agency specific definition

· Official “copy” of the soil survey data vs “certified” data by SSS

· Scrub system of historical data vs provide all versions on central server

· Should “improved” data become immediately available?

· Versioning of data – each is only a snapshot in time of the data

· Frequency of update issue – set interval vs continual updating

· Difficult for consultants, etc to keep up with changes

· Describe in metadata changes from one version to the next

· Need to maintain historical replicas of older versions of soil survey reports

· Problem of discrepancies between SDM and FOTG – e.g. hydric lists

· Consider an NCSS recommendation

· Some customers want the most up-to-date information

· Some customers want a dataset as of a certain time.

· MLRA updates vs county-by-county way of doing business

Recommendation

· Employ a known interval of data refresh (6-12 months?), with provisions for programmatic exceptions

· The official data source for NCSS data is the SDW/SDM

 

3.      How could the NCSS use video and audio to capture the knowledge of senior NCSS soil scientists on benchmark or representative landscapes and soils across the nation and make this information available via the Web Soil Survey? For example Tom Fenton, Larry West, BL Allen, etc. describing soil catenas in their respective areas.

        

· Having the words of senior NCSS soil scientists as they describe the effect of certain kinds of land use on representative landscapes/soils would give the military additional support in their environmental impact statements.  The military has installations on all types of landscapes/ecosystems on purpose.  The military needs to know how these landscapes/ecosystems/soils will respond to military's training and mitigating efforts.

· Identify key personnel and interview them

· Establish fund to do it right

· A lot of this type of information is already written in a variety of hardcopy formats – unpublished documents, field trip guides, tech papers, etc.

· Geomorphic studies – 3 major regional projects

· Scan existing written documents

· Encourage states to capture similar information from project leaders and other with knowledge

· Employ people dedicated to the job – Informatics/Knowledge Management people

· Consideration of publication process – open file format, metadata, etc.

· Catalog existing slides and photos and georeference them

Recommendation

· Steering committee should implement a program to interview retiring soil scientists to capture their knowledge of soil landscape relationships and related information


4.      What should be considered in the development of the technical architecture to support the networked system that will encompass the broad NCSS Web Soil Survey?  

· How should various sites/applications be linked?  National, state, etc.

· Objective is to have a centralized “official” source (SDW/SDM) of soil survey information with other encouraged to link into

· SDM could potentially push an updated version to clients as it becomes available

· Need to define and agree upon a protocol on how to access/link various databases using standard language – API to Web Services

· Need authenticated process for contributors to upload open file reports and other text, data (soils data, images, block diagrams, video, multimedia) and tacit knowledge to central repository

· QA/QC processes (editorial, correlation, etc.) to approve data for public consumption

· Need ability to provide an inventory of data available for a defined geographic area

Recommendations

· This committee should be continued to next national NCSS conference

· Regional conferences should have a similar committee

· This committee to provide charges for regional committees

        

· The Army is currently developing geodatabases for all installations for a broad variety of spatial data.  One of the basic data layers will be soils.  Many military installations are on lands that have not been digitized, or on lands that are digitized but will be updated, etc.  It would be best if the military could hook into the most current spatial and tabular data, live vs. replicating a dataset that will be outdated within weeks, if not days.  There are natural resource staff at all levels in the military that could be users of soils data, if it were readily available.  Many questions are asked of me that require spatial/tabular answers and I currently have to access individual datasets that I have downloaded over time, that may be out-of-date, but I don't know it.  I'm sure the other federal land managers would agree that having access to live, up-to-date data that is accessible by all levels in their organizations would be a boon to their policy makers as well as the field level.

· Privacy issues especially with point data 

· Tribal lands (specific issues will vary with Tribe)

· Facilitating electronic data collection (spatial and/or tabular, audio, video, digital pictures, block diagrams)

· Work flow including editorial, correlation, QA/QC processes

· Capturing historical hard copy field notes, replicas of soil surveys

· OCR vs. image file, archive vs. searchable files

· Labor intensive process, cost issues

· Manage transactional data vs. “released” data

· Flexibility to create traditional text sections of published soil surveys based on local needs

· Standards for sharing data (e.g., state lab data)

· Web service standards or protocols for facilitating data sharing/linking

· Ways for “finding” online datasets for some geographic area

· Geospatial queries that spread out across various online databases (i.e., Google search)

· Different scales of maps (SSURGO, STATSGO, General Soil Maps)

· Live links to datasets other than soils (climate, geology, etc.)

· Does the web delivery of data need to conform to the format of a published survey?

· If we have a print-on-demand capability, what are the standards for publishing?

· Does delivery of data via CD follow the same standards as a printed document?

· Allow standards to evolve to leverage new technology, present information in new ways, one size does not fit all

· Provide a national template to facilitate a consistent national report

· Content management system to store information, and allow reassembly into multiple formats and customized reports

 

 

Thoughts on this committee –

· work is probably only beginning

· need to see results/feedback from WSS

· consider how WSS/web delivery works for each agency and their customers

· use web page designers

· need customer survey process and consider their comments

· still have a huge responsibility to educate people on the use of soil data and information

Communication Plan for Web Soil Survey

Purpose:  Inform and transition customers, partners, local governments, and general public from our field offices to our Web Site as their primary source for Soil Survey maps and data. (More than 2,000 soil survey areas are immediately available.)

Measurable Goal: 100,000 visitors spending more than one minute on site by Jan 1, 2006.

Key Message Points:  Data is convenient, timely, dynamic and cost free; Available 24/7 with ongoing updates; Data searches can be broad or narrowed to area of interest; Calculates acreage, Printed easily as well as downloadable for GIS users, Important part of e-Government initiative

Audiences:  External (Customers, Partners, Local Governments and General Public)/Internal (NRCS Employees)

Tactics:  Publicize and Promote using various communications tools. 

External Audience Communication Tools and Activities: 

(Partners, Customers, Local Governments, General Public)

	Web
	Public Information
	Media

	Position News Release in “News Highlight”
	Create Flier and Poster to Distribution and Display in National, State, and Field Offices
	Write and distribute news releases to national and local outlets. Establish a media event.

	Solicit partnerships, other federal agencies and universities to establish links to soil website.
	Create Exhibit to use at trade shows, leadership meetings, partnership conferences, etc
	Write and distribute feature story to technology  publications, i.e, ARC USER, ARS, etc 

	Position News Release in NACD and other key partnership newsletters for their membership
	Develop Talking Points to incorporate in speeches at national, state, and local level opportunities, i.e., State Technical Committee meetings.
	Write and distribute feature story to publications/magazines of key groups, i.e., “Crop Science Journal.”

	Establish “Hit” counter on soil web page as method to measure goal achievement.
	Hold meetings with Tribes and other underserved communities for outreach effort.
	Write and distribute feature story in university and/or scholarly publications where appropriate.


Communications Tools and Activities for Internal Audience:

(NRCS Employees)

	Web (Intranet)
	Employee Information
	Exhibit

	Position news story on “MyNRCS” in Chief’s column
	Include on staff meeting agendas with demonstration where possible.
	Exhibit with demonstrations where possible at NRCS National and State Training Conferences and Leadership Meetings. 

	Include story in “NRCS This Week”
(Story will also serve as basis for same information in state newsletters)
	Include on State All-Employee Meeting agendas with demonstration where possible
	

	Imbed information in E-FOTG/Customer Toolkit
	Position Story in “USDA News” (Print Employee Newsletter)
	


Calendar/Milestones for Communications Products/Material: 

	Products
	Lead Office/POC
	Support Office/POC
	Draft

(Approval Process)
	Final

(Produced and Distributed)

	News Release, Talking Points

(Writing)
	Soils/Gary M
	CCS/Mary C, Linda G
	May 2, 2005

Drafted GM
	Aug 15, 2005

	Web News Highlights

(Writing and Posting)
	Soils/Gary M
	Soils/CCS

G.Muckel, Suzanne P., Crystal P.
	May 2, 2005

Draft GM
	Aug 15, 2005

	Feature Story

(Writing)
	Soils/Gary M
	CCS/Linda G, Mary C
	April 4, 2005
	Complete

	Exhibit (Design/Production)
	Soils/Gary M
	CCS/Ft. Worth

Devie P, Bob G.
	April 4, 2005
	Complete

	Web Related Actions, (i.e., solicit links, posting, etc.)
	Soils/Gary M
	Soils/Gary M, 
	May 2, 2005
	June 30-Aug 15, 2005

	Poster (Design/Production)
	Soils/Gary M
	CCS/Ft. Worth

Devie P, Bob G.


	April 4, 2005
	Complete

	Flier (Design/Production)
	Soils/Gary M
	CCS/Ft. Worth

Devie P, Bob G.
	April 4, 2005
	June 2005

	Outreach Meetings
	Soils/Maxine L
	STC
	Ongoing
	Ongoing

	Monitor feedback and downloading activity
	Soils/Russ K.
	ITC
	Ongoing
	Ongoing


Appendix A

(Initial Targets and Activities)

Federal Agency Website links


Bureau of Land Management


US Forest Service


National Park Service


Bureau of Indian Affairs


Environmental Protection Agency


Farm Services Agency

Risk Management Agency


US Fish and Wildlife Service


US Geological Survey

Additional Web site Links


University partners

Preliminary exhibits and demonstrations:

· Demonstrated at the State Soil Scientist Meeting - Feb 2005

· Agriculture Outlook conference Wash DC – Feb 2005

· Exhibited and demonstrated American Society of Farm Managers and Rural Appraisers on Nov 2004

· Exhibited and demonstrated at SWCS annual meeting – August 2004   

Exhibit schedule

May 22 to May 26 Corpus Christi

June 30 Release date for Chief

July 15 to July 22 E. Lansing, Michigan

July 29 to July 27 SWCS Rochester, NY

August 7 to August 11 PAS meeting, Philidelphia, PA

August 28 to 31 Whitehouse Cooperative Conservation Conference

October 6 to October 10 FMRA Austin, TX

October 27…… FFA Louisville, KY

November 6 to 10 ASA Salt Lake City, UT
National Organizations/Partners

Agriculture Research Service


http://www.ars.usda.gov/News/docs.htm?docid=1383

News Release for Website 

Feature story in “Agriculture Research”
American Geological Institute 

http://www.agiweb.org/

News Release for Website

American Society of Farm Managers and Rural Appraisers

http://www.asfmra.org/

News Release for newsletters and Website


Exhibit and demonstrations, Austin, Texas Oct 2005

American Farmland Trust

http://www.farmland.org/

News Release for Website

American Society of Agronomy

http://www.agronomy.org/  


News Release for Web site and story for newsletters

“Soil Science Society Journal,” “Crop Science Journal,”

“Journal of Environmental Quality,” “Soil Survey Horizons” 


Exhibit at Salt Lake conference, Nov 2005

ESRI


http://www.geographynetwork.com/
 
Exhibit, demonstrations, focus groups at conference


News Release for e-newsletter “ESRI News”
Feature Story in “ARC USER”
GeoScience  

 http://www.geoscienceworld.org

News Release for Website and newsletter

Farm Press


News Release for websites:



http://westernfarmpress.com/


http://enews.primediabusiness.com/enews/farmpress/farm_press_daily_0/current 

http://southeastfarmpress.com/


http://southwestfarmpress.com/


http://deltafarmpress.com/
FFA


Exhibit at National FFA Convention, October 2005, Louisville, KY

John Deere  

http://www.deere.com/en_US/ag/furrow/index.html

News Release for website

Feature Story in “The Furrow”
National Association of Conservation Districts

http://www.nacdnet.org/

News Release for Web site and e-newsletter


Exhibit at national conference Feb 2006

National Audubon Society

http://www.audubon.org

News Release for Website

National Society of Consulting Soil Scientists  

http://www.nscss.org/

News Release for website and e-newsletter

National Sustainable Agriculture Information Services  

http://attra.ncat.org/

News Release for Website 

National Wildlife Federation  

http://www.nwf.org/

News Release for website 

National Wild Turkey Federation  

http://www.nwtf.org/
News Release for website 

Nature Conservancy  

http://nature.org/

News Release for e-newsletter and Website


Feature Story in “Nature Conservancy” 

Pheasants Forever   

http://www.pheasantsforever.org/press/index.php

News Release for Website 

Sierra Club  

http://www.sierraclub.org/pressroom/

News Release for Website 

Society for Range Management  

http://www.rangelands.org/srm.shtml

News Release for Website and e-newsletter 

Feature Story for “Journal for Range Management”
Exhibit and demonstrations Vancouver, BC, February 2006

Society of American Foresters  

http://www.safnet.org/

News Release for Website 

Soil and Water Conservation Society  

http://www.swcs.org/
News Release for Website and e-newsletter


Feature story for “Journal of Soil and Water Conservation”

Exhibit with handout materials at SWCS 2005 conference

Successful Farming  

http://www.agriculture.com/

News Release for Website 

United States Consortium of Soil Science Associations

 http://soilsassociation.org/misc/membership.htm

News Release for Website 

Appendix B

(Initial Conferences/Conventions/Leadership Meetings)

NRCS National Leadership Team


Exhibit, handouts, demonstrations at Corpus Christi, TX - May 23, 2005

National Cooperative Soil Survey Partnership Conference


Exhibit, handouts, demonstrations at Corpus Christi, TX – May 2005

NRCS National Earth Team/Public Affairs Conference


Exhibit, presentation and demonstrations—Aug 8-11, 2005, Philadelphia, PA 

Committee 2: Ecological Principles in Soil Survey

Co-Chairs:

Randy Davis, USFS

Curtis Talbot, NRCS

Attendees:

Susan Andrews, NRCS

Randy Davis, USFS

Bill Dollarhide, NRCS

Mike Domeier, NRCS

Patrick Drohan, University of Nevada, Las Vegas

Larry Edland, NRCS

Haans Fisk, USFS

Jon Gerkin, NRCS

Mike Golden, NRCS

Mike Hansen, NRCS

Karl Hipple, NRCS

Arnold King, NRCS

Chad McGrath, NRCS

Curtis Monger, New Mexico State University

Lee Norfleet, NRCS

George Peacock, NRCS

Ken Scheffe, NRCS

Neil Smeck, Ohio State University

Curtis Talbot, NRCS

Arlene Tugel, NRCS

Bill Ypsilantis, BLM

Charge:

This Committee should review classical references and University curricula for ecological principles and associations with soil and natural resource inventories. The Committee will explore new interpretations and management recommendations associated with state and transition models; ecological frameworks; ecological site inventories and ecological land use inventories and discuss how they may be incorporated into soil survey.

Invited Speakers:

Randy Davis – Terrestrial Ecological Unit Inventory

Randy began by introducing the USFS National Soils Management Strategy (finalized and signed in 2004).  He discussed the Terrestrial Ecological Unit Inventory and how its fits within the National Hierarchy Framework of Ecological Units.  It is comprised of soils, potential natural vegetation, geology, and geomorphology; and is in various stages of implementation throughout the Forest Service system.  He announced the recent MOU between BLM, NRCS, and USFS concerning ecological classification.

George Peacock – Ecological Sites Interagency MOU

In 2002, Congress directed the Secretaries of Agriculture and Interior to prepare a 10 year plan and budget to complete standardized soil surveys and ecological classification on all U.S. rangelands.  George described efforts to meet this request.  Efforts have resulted in an interagency MOU that establishes an interagency team to develop a standardized method to define and describe terrestrial ecological sites and develop an ecological site manual.

Haans Fisk – TEUI Geospatial Toolkit

Haans provided an update on the TEUI-Geospatial Toolkit and discussed opportunities to strengthen interagency partnerships.  The toolkit is the primary method for delivering pre-mapping spatial data (DEMs, DOQs, remotely sensed layers) to inventory project staffs.  Key toolkit features include an ArcMap extension, “clip/zip/ship” method to request data, geodatabase foundation, landscape stratification, statistical analysis, and landscape visualization.  Other new features include a field sheet map maker, landscape analysis module, quality control/assurance module, final products module, and training materials.  The toolkit has been used by USFS, NRCS, BLM, NPS, and universities.

Arlene Tugel – A Protocol to Support Ecological Site Description Development in Soil Survey

Arlene presented material prepared by Brandon Bestelmeyer, ARS and Dave Trujillo, NRCS, as well as herself.  The protocol integrates vegetation and soil data collection for the development of ecological site descriptions.  The protocol is being used on the White Sands Missile Range, NM soil survey project.  Inherent problems with data availability were discussed, as well as a collection approach that includes three levels of intensity.  Recommendations for successful implementation include vegetation specialists on the crew, a sampling protocol of similar pace for both soils and vegetation, a coding system that relates both soil and vegetation measurements, many points with varying levels of detail, and a database with capacity to house relationships.

Susan Andrews – Using Soil Quality Concepts to Integrate Ecological Function into Soil Survey

Both inherent and dynamic soil quality concepts were defined.  Soil quality concepts may be used to enhance soil survey through the application of ecological concepts, recognition of soil biology, focus on dynamic soil change, and creation of simple tools for assessment and monitoring.  Technology development needs include in-field assessment tools, dynamic properties database, resource assessment models, agronomic soil-building practices, and conservation planning tools.

Recommendations:

1.  The recent interagency MOU has authorized the establishment of a team responsible for developing a standardized method to define and describe terrestrial ecological sites.  This team will likely begin by gathering information from a variety of sources.  NCSS should be a source for information.  

NCSS should publicly support this MOU by providing information as requested by the team, serve as an example of interagency cooperation, and provide staff assistance as required.

2.  The committee has generated good discussion concerning hierarchies of scale for resource inventory.  This discussion should be continued at a general level to possibly identify additional questions.  One limit of past discussion, however, is the fact that individuals have, thus far, dedicated time to their own agency’s methods.  The next intensified step is for a ‘compare and contrast’ exercise where a small interagency group (2-3 people) examines methods from an agency other than their own to identify the strengths and weaknesses as compared to their own accepted methods.  The 2003 paper by Nowacki and Sorokine addresses the need to be aware of the differences between spatial and systematics hierarchies.  Care should be taken, however, to not mix nested systems that are used to partition land into spatial hierarchies (for mapping), with systems looking primarily at the taxonomic relationships (classification).  

NCSS should identify specific hierarchies for mapping and classification, and allocate resources to ‘compare and contrast’ existing methods, resulting in the identification of specific strengths that can then be used as base points for designing and accepting an interagency hierarchical resource inventory.  (The Nowackie and Sorokine paper can be used as a starting point.)
3.  The white papers produced for the 2003 NCSS conference were successful and generated good discussion during that timeframe, but many people have not accessed them from the conference proceedings website.  These would be more effective with a continued outreach to other interested persons.  

NCSS should actively market these papers by making them available and publicly discussing them at the 2006 regional conferences.

4.  The Ecological Principles Committee is on its way, but has a lot of work ahead of it.  The committee has served as an avenue for interagency communication.  There are still many unexplored aspects of ecological concepts that could enhance soil survey. 

NCSS should continue to sponsor the ad hoc Ecological Principles Committee to support efforts on the tasks described above, as well as any new items which may surface.

Soil Resource and Terrestrial Ecological Unit Inventory on National Forest System Lands – Special Needs and Opportunities

NCSS Conference 2005

USDA Forest Service

Randy L. Davis, Washington, DC

The USDA Forest Service (Forest Service) national soil management program officially began in 1955 with the appointment of Dr. John Retzer as our first National Soil Program Leader.  Since then there have been nine other national soil program leaders.  The Forest Service has over 200 soil scientists supporting the management of nearly 193 million acres of public lands.  Over the past fifty years much has been learned about soils on National Forest Systems (NFS) lands.  Through the strong partnership with the NCSS, a lot more will be discovered on how to best manage and conserve the soil resource while providing goods and services to the American public associated with NFS lands.

Table 1. Overall Status of Soil Resource Inventory and Terrestrial Ecological Unit Inventory on

National Forest Systems Lands

	Proclaimed  Boundary

Acres
	National Forest System

 Acres
	Completed Inventory Acres
	Incomplete Inventory

 Acres

	232,488,901
	192,857,908
	133,984,118
	61,149,236


Table 2. Breakdown of Incomplete Inventory by Forest Service Region and State

	Forest Service Region
	State
	Incomplete Inventory Acres

	Northern (1)
	Idaho
	1,000,000

	
	Montana
	2,953,600

	
	North Dakota
	268,932

	Rocky Mountain (2)
	Colorado
	1,989,587

	
	Wyoming
	900,000

	Southwest (3)
	Arizona
	8,819,476

	
	New Mexico
	7,122,431

	Intermountain (4)
	Idaho
	13,807,756

	
	Nevada
	3,977,784

	
	Wyoming
	900,000

	Pacific Southwest (5)
	California
	317,526

	Pacific Northwest (6)
	Oregon
	10,643,776

	
	Washington
	3,277,489

	Southeastern (8)
	Alabama
	18,500

	
	Mississippi
	11,700

	
	North Carolina
	15,271

	Eastern (9)
	Illinois
	96,400

	
	Maine
	40,040

	
	Minnesota
	2,136,089

	
	New Hampshire
	553,374

	
	Ohio
	79,072

	Alaska (10)
	Alaska
	594,000


Table 1 and Table 2 provide the current status of soil resource and terrestrial ecological unit inventories that have been conducted on NFS lands.  Areas less than 1,000 acres are not shown.  As this data shows, about half of the national forests and grasslands have a modern inventory of its soil resource.  NFS acres shown in Table 1 are from the Forest Service Lands Staff 2004 database.  The incomplete inventory acreage is derived from Natural Resources Conservation Service data.  A portion of the incomplete inventory acres are areas that have had the field work completed but not the associated correlation documentation.  There may be as much as 50 percent of this acreage that requires final correlation and map certification but not needing any additional field work.  In any case, the vast majority of this work is centered in the western United States.  Table 2 displays Forest Service regions and associated states and their projected inventory needs.  Additional analysis will be completed in 2005 to evaluate the specific needs of each inventory area. 

Natural Resource Information System -Terra

The National Resource Information System – Terra (Terra) stores soil pedon, existing and potential vegetation data including summary data and interpretations. Version 1.1 was released in August 2002.  Rangeland site information and invasive vegetation data are also stored in Terra.  Discussions concerning the integration of the soils portion of Terra and the National Soil Information System (NASIS) began in October 2003. Work on the integration continues with the objective of replacing the soils portion of Terra with NASIS upon the release of the revised NASIS in 2007.  Previously, population of Terra has been centered on migrating NASIS map unit data and associated interpretations.  The Forest Service Southwest Region has entered all their progressive Terrestrial Ecological Survey data into Terra while other Forest Service Regions have entered some project inventory soil pedon data.  Peg Watry was recently appointed the new Terra branch chief.  

Terrestrial Ecological Unit Inventory Technical Guide

The Terrestrial Ecological Unit Inventory (TEUI) Technical Guide will be completed in June 2005.  The TEUI was originally scheduled to be released in 2003 but was held up on technical issues related to vegetation inventory and classification.  The delay in the release of the document provided additional time for a more rigorous review by NRCS Soil Survey Staff.  The TEUI replaces Soil Resource Inventory (SRI) as the Forest Service integrated soil survey program.  It includes a regimented protocol that outlines how soil and vegetative data are collected along with classification procedures.  The soils portion of the Technical Guide is based on the NRCS National Soil Survey Handbook especially for final correlation and soil data quality assurance.  The vegetation protocol is based on numerous sources including rangeland management, forest management, and other ecological references.  

National Memorandum of Agreement on Ecological Classification

In late 2001, Congress requested that federal land management agencies - develop a “National Rangeland Strategy” to address soil survey and ecological classification issues on rangelands across the United States.  A Memorandum of Agreement was signed by the Forest Service, BLM, and NRCS in May 2005 concerning the development of an ecological classification framework to be used on all lands across the United States.  Plans are underway to staff the task group that will focus on this effort.  The report has been finalized and is currently being reviewed by BLM.

TEUI Geospatial Toolkit

The Forest Service Remote Sensing Applications Center along with other interested parties has been working on a GIS/Remote Sensing landscape modeling application.  The original TEUI Toolkit was released in 2003.  These efforts have produced procedures to analyze landscape features including soils, geology, hydrology, slope, and vegetation to produce “premaps”.  We have been testing various parameters to assist field efforts in their planning for progressive inventories and data gathering.  We have been working with the NRCS Geospatial Center in Morgantown, West Virginia on ways to share this advanced technology.  We have also been working with the National Park Service and the Bureau of Land Management on ways they might be able to adopt the Toolkit.  The TEUI Geospatial Toolkit software is due to be available to Forest Service personnel for downloading at: http://fsweb.rsac.fs.fed.us/geospatialtoolkit
Discussions are underway with NRCS to provide this software to other users outside the Forest Service firewall. 

National Soil Management Strategy and Action Plan

The Forest Service finalized and signed its National Soil Management Strategy in February 2004.  An associated national and regional Action Plan will be updated on an annual basis.  The strategy and action plan are intended to address critical land manage issues facing the Forest Service including the “Four Threats”, i.e., fire and fuels management, land conversion from rural to urban, explosion of invasive species, and the increasing numbers of off-road vehicles on federal lands as well as the Forest Service Strategic Plan.  Issues included in the strategy include: (1) maintenance of soil quality, (2) ecosystem restoration, (3) TEUI implementation, (4) research needs (5) information management, (6) workforce management, and (7) increasing partnerships.  The action plan will revised annually in accordance to fluctuating budgets and priorities.  The National Soil Management Strategy is available on the web at: http://www.fs.fed.us/biology/soil/index.html
Recommendations 

Expedite and solidify efforts to integrate the Natural Resource Information System Terra (soils) and the National Soil Information System.

Complete the charter for the Federal lands Working Group.

Complete an interagency cohesive strategy and funding request to address soil resource and terrestrial ecological unit inventory across all lands including field mapping, data management, progressive and final correlation, and organization and staffing agreements.

Continue the Ecological Principles in Soil Survey Committee and actively engage the Regional Work Planning Conferences in 2006.  

Committee 3: Recruitment and Retention of Soil Scientists in Soil Survey

CoChairs- Luis Hernandez, NRCS, AR, Gary Steinhardt, Purdue University, Denise Decker, NRCS, Washington, D.C.
Charge # 1

Review report from 2003 committee on recruitment and retention of soil scientists in soil survey and document progress on recommendations. Gather recommendations from past national and regional committee reports for retention of soil scientists in agencies and  report on progress.

Charge # 2
Investigate what new incentives and programs are available to the NCSS to recruit soil scientists with Office of Personnel Management for the federal government.

Recommendation # 1 - Student Career Experience Program (SCEP) is very strong and has the best track record with highest retention. It’s recommended to enhance the SCEP and deemphasize scholarships.

Recommendation # 2 – Make a better use of the Career Intern Program to attract full time new employees from available pool.

Recommendation # 3 - Timing for recruitment is critical. It’s recommended to recruit in the fall and hire by February to get the best candidates for summer positions. 

 Recommendation # 4 - Make SCEP funds available earlier in the year. Honor commitment to appointment regardless of budget restrictions.

Recommendation # 5 – Recruit through collegiate soil judging contest.

Develop a contact email list of Faculty Coaches through American Society of Agronomy for information and scheduling (Committee A-425).

Encourage field soil scientists’ participation at 8 regional collegiate soil judging contests to interact and recruit students.

Charge # 3

What are the reasons that students do not apply for federal jobs when they are made available?

Recommendation # 1 – Develop more effective means of explaining the benefits of a career in soil science. This includes career path, job location and salary potential.

Recommendation # 2 – Do not let someone else recruit soil scientists. Use NRCS State Soil Scientist and field staff in recruitment activities.

Recommendation # 3 – Place SCEP candidates in offices where best training is available.

Charge # 4

What impedes applicants from registering with OPM for positions such as soil scientist or soil conservationist?

Recommendation # 1 – Make the job application process more user-friendly.

Recommendation # 2 – Ensure timely follow up for job applications or a means of knowing where the application is in the hiring process. 

Charge # 5

What scholarships are available nationwide that support students in soil science?

Recommendation – This charge has been completed by previous committees. 

Charge # 6

Explore options for electronic or internet clearinghouse that improves information flow on positions, student applicants, scholarships, grants, and contacts within NCSS.

Recommendation # 1 – Make maximum use of collegiate soil judging coaches email list to inform them of recent developments.

Recommendation # 2 - Provide a listing of available positions on individual state’s web page in order to make potential applicant’s job search in their desired area of interest more efficient. Not just a direct link to USA Jobs. 

Charge #7
Promote internships and career intern program in federal government to provide more opportunities for high school and college age students to consider soil science as a career.

Recommendation # 1 – Develop for the NRCS home page a short video on what a soil scientist does.

Recommendation # 2 - Establish a mechanism to reward universities that provide students who would like to pursue a career as a soil scientist with NRCS.

 Committee 4:  Water Movement and Water Table Monitoring in Soil Survey

Committee charges and committee members

This committee will explore and discuss how soil survey should address water movement and water tables for regional updates of the soil survey and database representation.

Review and document progress from 2003 Committee on Water Movement and Water Table Monitoring in Soil Survey.

This committee will review water table studies nationally to formulate regional guidance of measurement techniques, database documentation and interpretations for taxonomy and practical user applications in soil survey.

How might studies of regional or local hydrology apply to updating and refining soil survey information? 

Document progress of hydropedology research in soil survey and applications to interpretations.

Committee members

Co-chairs:

Henry Lin, PSU (henrylin@psu.edu)

Cathy Seybold, NRCS (cathy.seybold@nssc.nrcs.usda.gov)

Committee members contacted:

Marty Rabenhorst, UMD

Mark Stolt, URI

Laurie Osher, University of Maine

Moye Rutledge, UAR

Larry West, UGA

Joey Shaw, AU

Jim Richardson, NRCS, NDSU

Brain Needleman, UMD

Mike Vepraskas, NCSU

Tobby O'Green, UC-Davis

Paul McDaniel, U-Idaho

Cindy Stiles, UW-Madison

David Hammer, NSSC

Doug Wysocki, NRCS, NSSC

Phil Schoeneburger, NRCS, NSSC

Lyle Steffen, NRCS, NSSC

Jim Doolittle, NSSC

Richard Neilson, NRCS

Doug Slabaugh, State Soil Scientist, TN

Jon Gerken, State Soil Scientist, OH

Edgar Mersiovsky, NRCS, AR

Wes Miller, NRCS, TX

Other individuals who provided inputs:


Amanda Bragg, NRCS, TX


Susan Casby-Horton, NRCS, TX


Craig Ditzler, NSSC

Henry Ferguson, NRCS, WV


Wayne Hudnall, TX Tech

Charles Love, NRCS

Phillip Owens, Purdue


Jim Thompson, U WV


Axing Zhu, UW-Madison

Summary of comments on the charges

Charge #1 – Review and document progress from 2003 Committee on Water Movement and Water Table Monitoring in Soil Survey.

Some progress has been made in the following recommended items:

Charge #1 (This committee will review water table studies nationally to formulate regional guidance of measurement techniques, database documentation and interpretations for taxonomy and practical user applications in soil survey): Some communications and coordination among some MOs (11, 15, and 16) were made to develop more consorted efforts in water table monitoring and to promote common approach (data methods, presentation,) for NRCS funded projects to make collected data comparable and more robust. This helps ensure similar monitoring and data collection across the nation, and provide for coordination between funded studies. 

Charge #2 (What are the lessons learned from the wet soil monitoring project, 1990-2001 that could be applied for future studies?): There is an increasing awareness and desire to substantiate, with hard data, national and local standards as well as interpretations based on soil moisture monitoring and soil morphological indicators. Henry Ferguson is leading a team to develop a “Soil Business Requirements for Soil Temperature and Soil Moisture Monitoring” to be implemented in the NASIS. Wes Miller sent a report to COE-WES, Vicksburg, Mississippi, concerning their proposed national standards for determining seasonal high water tables to document the hydrology of sites for jurisdictional wetland determinations.  The COE-WES staff considered Wes Miller’s recommendation concerning the use of piezometers in certain types of soils, and added a paragraph to the final standard suggesting the use of wells with open ends (piezometers) in these soils. Wes further recommended that a similar standard be incorporated into the USDA- NRCS Engineering Field Handbook (Part 650), Hydrology Tools for Wetland Determination, in the NRCS Technical Standards for Hydric Soils, and in other related documents concerning wet soil study standards. This will address two very important issues concerning wet soil studies.  First, it will establish a valid technical standard based on the findings of several independent, regional and national studies to document episaturated conditions in Alfisols, Mollisols, and Vertisols with very slowly permeable subsoils.  Second, national level technical standards for wet soil studies provided by the leading federal agencies will be reasonably consistent for these types of soils.

Charge #3 (How might studies of regional or local hydrology apply to updating and refining soil survey information?): Three-D block diagrams have been used by the NRCS’s Soil Hydrology Team (Phil Schoeneberger and Doug Wysocki) for compiling conceptual models that show 3-D block diagrams of water flow and develop matrixes and graphical examples of relevant factors that affect or control water movement through landscapes,  e.g. specific climatic influences (regional, local, and recurrent ephemeral variations), pedo-stratigraphy, geo-stratigraphy, vegetation, and geomorphic and geographic contexts.

Charge #4 (How might the concepts of hydropedology apply to soil survey?): The NCSS Research Committee in 2003 has recommended whole landscape hydropedologic studies as a priority research area in the NCSS. Hydropedology has gained more recognition as a lucrative framework for modern soil surveys (and soil science in general). Several publications have come out in this regard, including a monograph on Advances in Hydropedology (Adv. in Agronomy, 85:1-89), a vision paper for integrating pedology and hydrology (to be published by Water Resources Research), and a special issue of Geoderma on hydropedology co-edited by Henry Lin, Johan Bouma, and Yakov Pachepsky. In addition, Philip Schoeneberger, Robert Ahrens, Robert Grossman, and Henry Lin have put together a draft manuscript on “The History, Present, and Future of Hydropedology in the US National Cooperative Soil Survey.”

Charge #5 (How may sub-aqueous soil mapping be incorporated in soil survey?): A new subcommittee was formed to address sub-aqueous mapping.

Charge #2 – This committee will review water table studies nationally to formulate regional guidance of measurement techniques, database documentation and interpretations for taxonomy and practical user applications in soil survey

Information about established water table studies in MO 11 was provided by Rick Nielsen.

Indiana is currently running a series of water table studies using data loggers to record the data.  These loggers are used to gather data to answer questions about individual soils and provide a basis for data population in NASIS.  They use the loggers to gather data on new series, documenting values for existing series and resolving issues such as hydric condition.

We are using the model WL-14 and WL-15 loggers and sensors from Global Water Instrumentation, Inc. (www.globalw.com).  These models are set to record once every hour (the slowest that they can be set at) and record the values for later download.  The WL-14 models are older and have a DOS based interface.  They hold about 6000 records before over-righting existing data.  The WL-15 model can be set at fewer records per day but we continue to use the 1 per hour reading to be consistent with the older model.  The WL-15 also has a windows interface and holds more data records.  Both models use text files for storage and are easily read by spreadsheet programs.  The loggers can be ordered to virtually any length of interest.

We currently have 18 water loggers in the ground and several tentative sites that include fragipan soils.  The soils range from poorly drained tills to well drained outwash soils and include a few mine spoil reclamation soils.

The advantages for using the loggers are that they collect a large amount of data that can be recovered two or three times a year and provide a better view of what the water table is doing than we could get by a single reading per day.  The time savings is immense.  Only having to be at a site a couple times a year is very convenient and saves time.  Also, since the logger records water depth above the sensor, flooding or ponding events (depth and duration) can be determined.  This will provide some validation to the component month data in NASIS.  We are using this system to determine if a floodplain soil that is somewhat poorly drained and does not meet hydric criteria for water table depth actually meets it for ponding.

Disadvantages – There are some problems with working with the loggers.  The loggers are expensive.  They run about $8-900 each.  But when compared with the time it takes to gather the data on site, they aren’t so bad.  The biggest problem is that the loggers use Lithium 9 volt batteries which are supposed to last longer than standard 9 volt.  Sometimes they don’t and the loggers cease to function.  If you are reading two or three times a year you have the potential to lose a lot of data if a battery dies.  Fortunately, when a battery fails, the existing data is not lost.  Sometimes the logger just dies with no good reason. Another possible problem could be trouble with vandalism.  Temperature sensors in northern Michigan have been destroyed even when hidden in remote locations. While we have not experienced it here, it is still a matter of concern.  We use private lands mostly and hope that the landowners will semi-protect then and others are in public lands, city parks mostly. Another problem is the large amount of data that is generated. High end computers are needed to process the data.  Another odd issue that has arisen is that the logger seems to read too high based on observations from the Resource Soil Scientist running the site.  He commented that the data was showing more flooding than he could account for.  I suspect that the conduit tube filled up in the flood event and when the flood water receded, the water in the tube had no choice but perk through the soil rather than ebb away.  

Storage in NASIS is a possibility, but there are a number of questions that would need to be answered.  

How do we get the data into NASIS?  Hand population is impossible.  It would take too much time for someone to type in all the values (8,760 records per year times 5 years would be 43,800 total data points).  I would assume that some type of upload would be designed.  

With the type of system that we use, how do we compare our datasets with a study in Ohio for example where someone used a tape measure once a week or less?  I suppose that if we compared the values for specific time periods, then it would be additional data for calculations.  

Is NASIS going to store individual records with date, time, and value or is a structure going to be developed that would have the date and time fixed in NASIS and we would just have to populate values in the appropriate cell?  This would be like Component soil month that has all months listed even if no data is there.  

What are the values for the information going to be?  If I were to put a tape down a pizeometer, I would read in inches below the surface.  With the data loggers, I am reading feet above the sensor.  For me to change this to inches below the surface would require a fair amount of processing, even with a computer doing most of the work.  Standard values would make reports and queries work better.

Information about established water table studies in MO 15 was provided by Charles Love.

The MLRA office, through a grant from the Soil Survey Division, purchased about 100 or more soil water dataloggers and distributed these for use throughout the MO-15 region.

The objectives of these studies were to collect soil water data for representative soils and landform positions throughout Major Land Resource Soil Survey Region 15 in a comprehensive and uniform manner. Collected data will be used to assist in populating the NASIS database and to refine interpretations affected by soil water data.

Water table depths are monitored with WL-15 water loggers and sensors (pressure transducer) installed in 2-inch PVC pipe. Cable lengths were 6 and 12 feet. The Palm Pilot package for data download and processing were used. Rain gauges were required where precipitation information could not be obtained from another source. All sites will have profile and characterization data to a depth of 2 m or more.

Soil water levels will be monitored in selected soils for a period of 3 years utilizing automated soil water dataloggers. Dataloggers will be set to record readings 4 times daily

The MO office was to develop protocols, provide the coordination and support for soil and site selection, and provide analysis of data. The NSSC was to compile a literature review, assist in soil characterization data, and assist in analysis of data.

There are 13 soils in Alabama, 9 soils in Florida, 7 soils in Georgia, 10 soils in Mississippi, and 6 soils in Tennessee that are being studied.

Results from a study “Soil Moisture Conditions, Morphology, and Classification of Selected North Alabama Soils: USDA-NRCS Soil Water-Level Data Loggers” by Monday O. Mbila, Alabama A&M University and Douglas Clendenon, USDA-NRCS show that (1) soils are saturated in horizons well above those with chroma 2 or 3 Fe depletions; (2) soft Mn coatings on ped faces, Fe-Mn concretions with soft rinds, and Fe-Mn nodules occur within horizons of saturation; (3) short duration and soil saturation during times of cooler soil temperatures and lower microbial activity has possibly influence the lack of Fe-depletion formation in the upper part of pedons; and (4) within the three different map areas of the same map unit, data supports Oxyaquic Dystrudepts at two sites and Fluventic Dystrudepts at one site. 

Information about established water table studies in MO 16 was provided by Edgar Mersiovsky.

The MO received through a grant from the Soil Survey Division, 106 soil water loggers to distribute to survey offices for use in the study area.

The objectives of the MO 16 studies were to collect soil water table data for soils and landform positions throughout the Lower Mississippi Valley in a comprehensive and uniform manner. The collected data will be used to assist in populating the NASIS database and to refine interpretations affected by soil water data.

Water table depths are monitored with WL-15 water loggers and sensors (pressure transducer) installed in 2-inch PVC pipe. Cable lengths were 6 and 12 feet. The Palm Pilot package for data download and processing were used. Rain gauges were required where precipitation information could not be obtained from another source. All sites will have profile and characterization data to a depth of 2 m or more.

The MO office was to develop protocols, provide the coordination and support for soil and site selection, and provide analysis of data. The NSSC was to compile literature review, assist in soil characterization data, and assist in analysis of data.

The Dundee series will be studied first.  Data within NASIS shows that the water table depth can be within 0.5 ft of the surface.  The Official Series Description shows that in drained areas, the water table is below 4 ft.  Fourteen sites throughout MLRA 131A along the meander belt of the Mississippi are being monitored. At each site, 3 piezometers are installed. The shallowest is installed at the contact with the argillic horizon.  This is to see how much of an influence the argillic horizon has on water movement.  The second piezometer is placed within the argillic horizon to see if this layer becomes saturated.  The third is placed at least 2 m below the surface.  This pizeometer will assist in determining how high the water table rises within the soil.

Preliminary data indicates that there is water that stays above the argillic horizon for a short period of time after rain events.  The data shows that the argillic horizon does not become saturated.  The data from the deepest pizeometer indicates that the water table may rise to within 3 ft.  Preliminary data from other sites also indicate these trends. As more data is collected, this depth will be refined to indicate the water table status in the soil.

Doug Slabaugh gave a presentation on the Sharkey soil water table study. A final report of the study has been completed and is currently under review. The conclusions from the study are:

Areas mapped as Sharkey soils contain significant amounts of inclusions that would no longer fit the presently defined Sharkey concept (Dowling and Openlake soils).

Sharkey soils, as presently defined do typically classify as  very-fine, smectitic, thermic Chromic Epiaquerts.

Sharkey soils, as presently defined probably will meet saturation and reduction criteria for hydric soils (also Aquerts and TF-11 indicator) in the upper 5 cm in areas where water stands on the surface for more than about 10 days.

Sharkey soils, as presently defined will probably not meet saturation and reduction criteria in any layers in areas where water is removed from the surface within less than about 10 days.

Sharkey soils will still be hydric even if saturation and reduction are not present if in an area that formed under conditions of saturation and reduction.  They will still be Aquerts if Artificially drained..,  How do we know?

Sharkey soils not only have an aquitard..,  They are an aquitard.

Henry Ferguson is leading a team of NRCS soil scientists (Jon Wiedenfeld, Deborah Harms, Cathy Seybold, Rick Neilsen, and others) in incorporating Soil Monitoring data into the NASIS (including soil moisture/soil temperature/water table depths/Eh/α, α diphyridyl readings, and others). They have put together a draft proposal “Soil Business Requirements for Soil Temperature and Soil Moisture Monitoring.” The basic requirements for storing soil monitoring data in NASIS are to (1) provide a place for raw time and measurement information (2) provide a place for adjusted/corrected soil monitoring data (3) provide a means for easy upload of raw data (4) provide a means of uploading adjusted/corrected soil monitoring data (4) ensure no duplication of data occurs (5) provide a means for the replacement of adjusted/corrected soil monitoring data should analysis methods change or additional adjustments found to be necessary (6) provide for an export mechanism to other analysis programs (7) provide access to the adjusted/corrected data for use by correlators, academia, and the general public.

Wes Miller has been actively contributing to the summary of wet soils monitoring results based on the study conducted in the Texas Gulf Coarse Prairie MLRA. This study was incorporated into the initial 1989 ICOMAQ Study of seasonal high water tables of a Vertisol in a native prairie site south of Victoria, Texas.  Field measurements involved measuring location and width of surface cracks in a 10 meter square area and plotting them to scale on engineer graph paper using five different color codes for the various crack widths.  There were 42 drawings of surface cracks during the ten year period.  Maximum crack depth and width were recorded using a fabricated steel tape (crackometer). Soil moisture samples at four depths to 1 meter deep were also periodically taken during the study. The original purpose of the study was to determine length, depth and duration of crack openings for soil classification (Ustic and Udic moisture regimes), and where cracks opened and closed each season.  This study will contribute practical knowledge to our understanding of Vertisol crack morphology and hydrology, and serve as benchmarks for future studies.

Charge #3 – How might studies of regional or local hydrology applies to updating and refining soil survey information?

Toby O’Green: We are in the process of completing an interactive web-browser that delivers soil survey information as a seamless coverage for CA, NV and AZ. As cooperators we have the flexibility to display web-based soil survey information in more creative ways compared to the requirements emplaced by the government.  This technology can depict soil survey lines at 1:24,000. It also has the capability of bridging scales, both broad scales to allow users to navigate across the region, but also be adapted for large scales where more detailed catchment or hillslope studies have documented pedology and hydrology such as perched water table dynamics in the Palouse by McDaniel and others, hydropedology by Lin and others in Penn., hydrologic flowpaths in California foothills O’Green and Dahlgren, or the work on Sedgwick ranch by Gessler and Chadwick. This browser will also complement a nitrate leaching hazard index that was developed by Wu at UC Riverside. The index is designed to run based on soil series and our browser allows users to easily identify there series to input into the model for nitrate leaching.

Henry Lin: 3D block diagrams are good representations of “expert knowledge” or conceptual models of soil-landscape relationships. Such block diagrams could be enhanced to help 1) develop conceptual models for water movement over the landscape and 2) link dynamic soil properties to landscape position and soil hydrology. We will make good progress if we have good information on geomorphology. 

Henry Lin: The Landscape Processes symposium held at the 2004 annual meeting of the Soil Science Society of America raised the awareness of landscape perspective to solving many environmental and agricultural issues and pointed to the necessity of connecting “mapping, monitoring, and modeling” in understanding landscape processes and soil-landscape relationships.  The iterative loop of this “3m” cycle has been suggested as a useful hydropedological approach to landscape studies.  The strategies involved here include: 1) Map first, then design; 2) Look first, then measure; and 3) Direction first, then speed.  The first strategy suggests that detailed mapping of soils and landforms can provide a meaningful stratification of the landscape for optimal design of sampling and monitoring.  The second strategy implies that adequate attention needs to be paid to soil morphology and layering that often reveal soil structure and flow heterogeneity when determining soil hydraulic properties and landscape hydrologic processes.  The third strategy indicates the importance of getting flow pathways right when modeling fluxes – something that many existing hydrologic models fail to do.  For example, currently many hydrologic models do poorly in predicting subsurface lateral flow and few studies have investigated soil lateral conductivity.  However, sloping topography, stratigraphy, and soil layering (especially water-restricting layers) all favor lateral flow. Describing lateral flow adequately is an important next step in quantifying key runoff mechanisms and in improving subsurface flow models.  Some studies have demonstrated that lateral saturated hydraulic conductivity Ksat could be several orders of magnitude larger than small-scale vertical Ksat measured with traditional methods. As interests shift to issues involving the transport of solutes and sediments driven by water flow, hydrologic models need to predict first and foremost the flow paths correctly and then the associated fluxes, i.e., they must be accurate for the right reasons, something that is not necessarily needed for acceptable predictions of integrated catchment runoff at the watershed scale.

Charge #4 – Document progress of hydropedology research in soil survey and applications to interpretations.

Toby O’Green: Concepts of hydropedology must be more transparent in soil survey. This is particularly important for California because a large portion of the State’s critical watersheds, which supply up to 80% of the state’s drinking water, do not have a soil survey. Designing soil surveys to address hydropedology and hydrologic flowpaths will be important for this region. If we don’t provide information that helps us understand the connectivity between these landscapes and surface water bodies, then soil survey will not be addressing the needs of California. We are initiating a project designed to measure the degree of connectivity of various hydrologic flowpaths with surface water bodies in the xeric environment of the CA foothill region. Our tasks are to compare topographic-based models with real observations of surface runoff, matrix flow, perched water flow, ground water, and bypass flow in an experimental watershed instrumented with a variety of hydrometric monitoring equipment. A specific deliverable for this project is to identify landscape, soilscape and/or soil profile features that can be used by soil survey staff to depict patterns and dynamics of flowpaths in this region.

Jim Doolittle: I wish to recommend the use of noninvasive geophysical methods to better understand water movement and the depths to water tables.  In favorable soil environments, I would encourage the use of ground-penetrating radar (GPR) to characterize the depth, form, and continuity of restrictive layers (e.g., stratigraphic layers, pans, lithologic contacts), and to identify preferential flow paths.  In coarse-textured soils, GPR is the tool to use for water table investigations. We have a paper that has is pending publication in Geoderma on the use of GPR for mapping the spatial and temporal variations in water table depths. The paper, co-authored by J. A. Doolittle, B. Jenkinson, D. Hopkins, M. Ulmer, and W. Tuttle, is entitled "Hydropedological investigations with ground-penetrating radar (GPR): Estimating water-table depths and local ground water flow pattern in areas of coarse-textured soils." Over the years, I have been involved in several water movement or table studies (a list of published articles is available).  I am working with Henry Lin at the Shale Hills Watershed near Penn State University.  I am evaluating the effectiveness of GPR and electromagnetic induction (EMI) to provide hydropedological data on small, topographically diverse, forested watershed in eastern United States.  Electromagnetic induction has been used to map salt water intrusion, temporal variations in water contents, and depth to water tables.  In arid and semi-arid settings, EMI has been used effectively to infer recharge and discharge areas and map transient soil moisture patterns. We used EMI in Montana to map recharge and discharge areas.  I am eager to work with and provide GPR and/or EMI assistance to any staff or cooperator.  I would especially ask any investigator at the National Soil Survey Center to invite me to work with them.  

Henry Lin: Until we learn much more about water movement in soil profiles in real landscapes, we will probably not be able to develop new ways of predicting many soil functions as many soil physical, chemical, and biological properties and processes strongly depend on the water regime and on interaction processes with the soil.  Water fluxes into and through soils in the landscape are the essence of life, which resemble in a way the manner in which blood circulates in a human body. We could even compare blood pressure with the pressure potential of water in soil: when it is too high or too low soil functioning is clearly hampered. Hydropedology is the study of the fluxes, storages, pathways, residence times, and spatio-temporal organization of water in the root and deep vadose zones, and their relations to climate, ecosystem, land use, and contaminant fate. The aim is to characterize integrated physical, chemical, and biological processes of soil-water interactions across scales (including chemicals and energy transported by water flow). Jimmie Richardson and other have suggested that the study of water and its effects on soil is a unifying principle in soil investigations. 

Henry Lin: Since 2003, the Penn State Hydropedology Group has started the establishment of a network of long-term Hydropedologic Observatory with five watersheds of diverse land uses (forest, crop, pasture, wastewater spray field, and urban) and contrasting soil-landscape relationships in the Ridge and Valley Physiographic region in Central PA.  Our goal is to use such a hydropedologic observatory for investigating fundamental processes of landscape water fluxes at multiple scales and to characterize spatio-temporal patterns of surface and subsurface soil moisture and their relations to landscape features. For example, in our 1st established watershed, we conducted detailed soil and landscape mapping.  In cooperation with Jim Doolittle, ground-penetrating radar and electromagnetic methods were tested at the watershed to assess the suitability of these techniques in mapping depth to bedrock, understanding soil variability, and monitoring soil moisture dynamics. An intensive monitoring effort has been conducted to explore the spatial and temporal variability of soil moisture and its relation to a number to terrain parameters, soil types, and other landscape features.  A total of 77 multi-depth Time Domain Reflectometry (TDR) access tubes have been installed to allow monitoring of soil moisture content at different depths. Twelve of these sites were also instrumented with nested tensiometers, pieziometers, thermocouples, and shallow observation wells. Monitoring data of soil moisture at multiple depths, soil water potential, soil temperature, shallow water table, stream discharge, and precipitation have been collected throughout the year from summer 2003 on.  Monitoring at these sites is ongoing and intended to be long-term effort. We are currently in the process of selecting five super sites (one for each of the five soil series identified in the watershed) for further instrumentation with automatic monitoring systems. A conceptual model of hillslope hydrology has been developed for the Shale Hills watershed that portrays typical soil moisture profiles along the hillslope and identifies four main flow pathways downslope (i.e., subsurface macropore flow, subsurface lateral flow at A-B horizon interface, return flow at footslope and toeslope, and flow at the soil-bedrock interface). Further testing of this conceptual model would lead to enhanced understanding and modeling of preferential flow dynamics at the small watershed scale, particularly in relation to the role of soil distribution and lateral flow. These results shed light on the “black box” model hydrologists often treat soils in hillslope and watershed hydrology. This study illustrates the synergies of integrating pedological and hydrological knowledge in understanding the complex landscape hydrologic processes.

Henry Lin: Currently working on a collaborative project with PA NRCS on “Modeling Soil Hydraulic Properties as a Function of Morphological Features and Land Use.” The objective of this study is to develop a set of models for estimating soil hydraulic properties based on soil morphology, land use, and other available soil survey data.  Such models would facilitate the interpretation and utilization of the NCSS databases for characterizing flow and transport in various soils, contribute to soil survey updates, and help the incorporation of use-dependent or dynamic soil properties into the NCSS databases. Four soil series with contrasting textures and parent materials were selected for this study (two series located in Chester County, PA, representing Northern Piedmont MLRA 148, and the other two series located in Central County, PA, representing Northern Appalachian Ridges and Valleys MLRA 147). For each soil series studied, four distinct land uses (woodland, pasture, cropland, urban) were chosen to investigate the impacts from land use on soil hydraulic properties. This study focuses on how soil infiltration rates are affected by soil properties (including initial moisture content, bulk density, structure, macroporosity, and root density) under different land uses. 

Recommendations

We recommend that a soil survey investigation report (SSIR) on water table studies be developed (the Soil Temperature SSIR could be used as a model). In conjunction with this, a survey to gather additional information regarding water table studies nationwide would be valuable. We suggest NRCS staff to take a leadership in forming a team to further coordinate among MOs for consorted efforts in water table and soil moisture monitoring and incorporate it into the NASIS.

Interested individuals: Tobby O’Green (Lead), Henry Ferguson, Deb Harms, Henry Lin, Rick Nielsen, Charles Love, Ed Mersiovsky, Laurie Osher, Doug Slabaugh, Lyle Steffen, Mark Stolt

We recommend that the wet soils monitoring data in the past decade be put on a CD-ROM and the web. Once these data are compiled in one central location (with QA/QC), this committee can take on the task of actually analyzing the data and publishing the findings in a comprehensive manner. 

Interested individuals: Jim Thompson (Lead), Amanda Bragg, Henry Lin, Warren Lynn, Cathy Seybold, Joey Shaw, Deb Harms.

We recommend that a set of enhanced 3D block diagrams (with added information of water table dynamics, water flow paths, hydric soils, restrictive layers, and other hydrology-relevant information) be compiled and incorporated into some soil survey reports. These block diagrams could serve as valuable conceptual models of water movement over the landscape in different soils and geographic regions (e.g., MLRAs). If possible, a prototype of interactive 3D block diagram covered with color airphoto and linked with a dynamic water flow model could be developed as a tool for quantifying and disseminating soil-landscape relationships. 

Interested individuals: Susan Casby-Horton (Lead), Jim Doolittle, Henry Lin, Tobby O’Green, Phillip Owens, Phil Schoeneburger, Lyle Steffen, Jim Thompson, Doug Wysocki

We recommend that a set of standard protocols for whole landscape hydropedologic studies be developed. A new initiative for a nationwide coordinated hydropedologic study in major MLRAs could be developed. Such a new initiative is an important step forward after the national wet soils monitoring project, and the soils to be studied should be more diverse. This new initiative may be coordinated with the Benchmark Soils Initiative and/or Geochemistry National Study. The purpose of a nationwide coordinated whole landscape hydropedologic study goes beyond soil taxonomy and the NASIS interpretations.  It also includes the following benefits that will increase the values of modern soil surveys: (1) properly and consistently designed monitoring system and instrument for collecting soil moisture and temperature data, (2) understanding of fundamental processes of interactive pedologic and hydrologic phenomena and their impacts on soil distribution and function, (3) addressing scaling issue from soil core/horizon to landscape/watershed, (4) enhanced pedotransfer functions for data population in the NASIS, (5) improved means of incorporating land use impacts on soil change, and (6) better incorporation of soil types and functions in hydrological and ecological modeling.

Interested individuals: Henry Lin (Lead), David Hammer, Susan Casby-Horton, Tobby O’Green, Phillip Owens, Jim Thompson, Mike Wilson

We recommend that a new committee charge be identified, that is, to evaluate and recommend saturated hydraulic conductivity (Ks) methods and algorithms for use in soil surveys. NRCS currently has rudimentary methods to estimate Ks in NSSH. Specific aspects of Ks that need to be addressed are: (1) methods for measuring Ks for use in soil survey, (2) algorithms for estimating Ks for the NASIS data population where measurements are not available, (3) evaluation of Ks data structure in the NASIS, (4) how should Ks be interpreted at various scales, (5) vertical versus horizontal Ks as Ks is directional, (6) quantification of Ks variability with soil map units. The regional NCSS committees may want to evaluate some of these Ks issues. 

Interested individuals: Cathy Seybold (Lead), Larry West, Deb Harms, Susan Casby-Horton, Craig Ditzler, Henry Lin, Tobby O’Green, Axing Zhu

We recommend that this committee be continued for another couple of cycles (2007 and 2009). 

APPENDIX 1—2005  Conference Agenda
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May 21-26, 2005

Corpus Christi, Texas

Saturday May 21, 2005

Registration – Riviera foyer of Omni Corpus Christi Hotel, Marina Tower, 707 N. Shoreline Boulevard, Corpus Christi, Texas

9:00 AM- 5:00 PM

Field Trip—King Ranch (afternoon-half day) must be pre-registered ($45.00 per person)

12:00-8:00PM (Barbeque Dinner at the Ranch Included)

Bus meets participants at Omni Corpus Christi Hotel Entrance

Content: Ranch History, Land Management and Benchmark Soil Landscapes

Sunday May 22, 2005

Registration - Riviera foyer of Omni Corpus Christi Hotel, Marina Tower, 707 N. Shoreline Boulevard, Corpus Christi, Texas

9:00 AM- 5:00 PM

Field Trip- Padre Island National Seashore (full day) must be pre-registered ($45.00 per person)

7:30AM-5:00 PM (Lunch included)

Bus meets participants at Omni Corpus Christi Hotel Entrance

Content: Barrier Island Landscape, Subaqueous Soils, Ecological Site Descriptions, Water Table Monitoring

Welcome Reception—Computer Demos and Posters

6:00PM-8:00PM  Marina View Room, Omni Corpus Christi Hotel, Marina Tower, 707 N. Shoreline Boulevard, Corpus Christi, Texas

Monday May 23, 2005

Registration – Riviera Foyer of Omni Corpus Christi Hotel, Marina Tower, 707 N. Shoreline Boulevard, Corpus Christi, Texas

General Session 

Convene in Riviera Ballroom 1&2, Omni Corpus Christi Hotel, Marina Tower

Moderators
Tom Hallmark, Texas A&M University, College Station



Mike Risinger, Natural Resources Conservation Service

8:00 AM - 8:15 AM 
Welcome to Texas

Dr. Larry Butler, NRCS TX State 









Conservationist 

8:15 AM-8:45 AM
Introductions of NCSS 
Tom Hallmark, Texas A&M University, 




Conference Members


College
 Station

8:45 AM-9:15 AM
“Planning the New Soil Survey--
 Micheal Golden, Director

Building on Technology”

Soil Survey Division, NRCS 

9:15AM-9:45 AM
 “The Web Soil Survey— 

Chief Bruce Knight, NRCS

Now for a New Generation”




9:45 AM-10:00 AM
Open discussion with NRCS Leadership

10:00 AM- 10:30 AM
Break

10:30 AM-11:15AM     Key Note Speaker—C. Allan Jones, Director, Texas Water Resources Institute Phone: (979) 845-1851 Email: cajones@tamu.edu 

As Director of the Texas Water Resources Institute, Dr. C. Allan Jones is responsible for fostering research, education and service related to planning and management of Texas water resources. He works with faculty, state and federal agency personnel, and the private sector to improve the scientific basis for water resources planning and management. 

Jones also holds a joint appointment as Assistant Vice Chancellor of Agriculture and Life Sciences, and Associate Director of the Texas Agricultural Experiment Station. He joined the Texas Agricultural Experiment Station as the Resident Director of Research at the Blackland Research Center in Temple, Texas in 1988. 

 “Challenges to the Soil Survey: Applications and Delivery of Soil Information”

11:15 AM- 11:45 AM Panel- Regional Conferences Highlights & Recommendations, NE (Ron Taylor NRCS-NJ); W(Mike Domeier, NRCS-UT); S (Karl Hipple-NSSC Liaison to S Region Conference); NC(Paul Benedict NRCS-ND)

11:45AM -12:00 PM
Conference Logistics for Committee Meetings  

12PM-1:00 PM 
Lunch on your own

1:00PM-3:00PM    Standing Committee Meetings)  

Research Agenda—(Riviera Ballroom 1&2) 

Co-Chairs: 
David Hammer, National Leader Investigations, NRCS, NSSC, (david.hammer@usda.gov)




Nancy Cavallaro, CSREES, Soils, (ncavallaro@csrees.usda.gov)



Committee Agenda-

Speakers---
Christine Morgan, TX A&M





Arnold King, ARS-NRCS, WEPS





Henry Lin, PA State University, Hydropedology





Susan Casby Horton, NRCS, Open File Publications





Arlene Tugel, NRCS, Soil Change

New Technology—(Marina View Ballroom)


Co-Chairs: 
Pete Biggam, NPS (pete_biggam@nps.gov)




Jon Hempel, NGDC, NRCS (jon.hempel@usda.gov)



Committee Agenda-

Speakers—
Doug Miller, PA State University





Axing Zhu, UW Madison





Trevor Harris, UWV

NCSS Standards—(Padre Ballroom C)

Co-Chairs: 
Craig Ditzler, NRCS, NSSC (craig.ditzler@usda.gov)




Duane Lammers, USFS (dlammers@fs.fed.us)

Bill Ypsilantis, BLM (bill_ypsilantis@blm.gov)

Committee Agenda-

Topics---
1:00-1:40 PM Carbonates Subcommittee--Steve Park, NRCS

1:40-2:20 PM Subaqueous Terminology Subcommittee--Mark Stolt, URI

 


2:20-3:00 PM Taxonomy Proposals Subcommittee--Duane Lammers, USFS

3:00 PM –- 3:30 PM
Break (NCSS Conference & NRCS NLT together)

Reconvene Riviera Ballroom 1&2

Moderators
Tom Hallmark, Texas A&M University, College Station



Mike Risinger, Natural Resources Conservation Service

3:30 PM-5:00 PM         User Perspective Panel- 

National Association of State Conservation Agencies (NASCA)-Partnership in Soil Survey with State Government—Tim Gerber, NASCA Rep, Ohio DNR

Tools for Private Consultants (NSCSS)—(Water Table Monitoring) Larry West, UGA, Athens GA (Onsite Waste Disposal)-Randy Miles, UMO, Columbia MO

Tribal Liaisons—Steve Wangemann, BIA (Tribal Relations and MOUs in Soil Survey)

1890 Universities—Richard Griffin, Prairie View A&M, TX

Reception—Computer Demos and Posters

6:00PM-8:00PM  Marina View Room, Omni Corpus Christi Hotel, Marina Tower, 707 N. Shoreline Boulevard, Corpus Christi, Texas

Tuesday May 24, 2005

8:00 AM- 10:00 AM
Committee Meetings (Open Committees.  There is an opportunity to participate in 2 of the committees with an optional rotation at 9:00 AM-Committees will have separate agendas of presenters as well as open forum for discussion on topic)

Committee 1: Web Soil Survey—Promoting Partnerships- Riviera Ballroom 1

This committee will consider issues concerning WEB Soil Survey standards, product delivery, marketing strategies, public access to expertise, product timeliness and education on product use with an emphasis on promoting partnerships.

Co-Chairs:  Dennis Lytle, NRCS, Washington, DC (dennis.lytle@usda.gov)

                   Rick L. Day, Pennsylvania State University, University Park (rday@psu.edu)
Committee Agenda-

Experiences with existing Web Soil Survey Implementations

Rick Day – Penn State 

Bryan Mayhan – Missouri 

Dennis Williamson or Ken Harward – NRCS

Open Forum to Discuss Topic

Committee 2:  Ecological Principles in Soil Survey- Marina View Ballroom  

This Committee should review classical references and University curricula for ecological principles and associations with soil and natural resource inventories. The Committee will explore new interpretations and management recommendations associated with state and transition models; ecological frameworks; ecological site inventories and ecological land use inventories and discuss how they may be incorporated into soil survey.

Co-Chairs: 
Curtis Talbot, NRCS, NSSC (curtis.talbot@usda.gov)

Randy Davis, USFS, Washington, DC (rdavis03@fs.fed.us)

Committee Agenda-

8:00AM
Randy Davis, USFS

USFS Terrestrial Ecological Unit Inventory (TEUI) Technical

Guide 

8:20AM George Peacock, NRCS

MOU—NRCS/USFS/BLM Ecological Site Descriptions

8:30AM
Hans Fisk, USFS


USFS TEUI Toolkit

9:00AM
Brandon Bestelmeyer, ARS
Data collection strategy (Ecological Site Descriptions) for White

 Sands Missile Range Soil Survey

9:30AM
Susan Andrews, NRCS

Role of soil quality for integrating ecological function into 






 Soil survey

Committee 3: Recruitment and Retention of Soil Scientists in Soil Survey-Padre Ballroom C

This committee is to concern itself with recruitment and retention of Soil Scientists in soil survey and soil resource management. 

Co-Chairs:    Gary Steinhardt, Purdue University, IN, (gsteinhardt@purdue.edu) 

Denise Decker, USDA-NRCS, Human Resources, Washington, DC (denise.decker@usda.gov)

         Luis Hernandez, USDA-NRCS, Little Rock, AR (luis.hernandez@ar.usda.gov)

Committee Agenda-

Presentations:



Soil Science Students Survey Findings, Gary Steinhardt, Purdue University, Indiana

Professional Development, Charles Adams, Director, National Employee Development Center, Ft. Worth, Texas 

Recruitment Incentives, Denise Decker, Human Resources, USDA-NRCS, Washington, DC

Open Forum: Address Committee Charges & Start Committee Recommendations



Report

Committee 4:  Water Movement and Water Table Monitoring in Soil Survey- Riviera Ballroom 2

 This committee will explore and discuss how soil survey should address water movement and water tables for regional updates of the soil survey and database representation.

Co-Chairs: 
Henry Lin, Pennsylvania State University (henrylin@psu.edu))

Cathy Seybold, NRCS (cathy.seybold@usda.gov))

Committee Agenda-

Speaker--Doug Slabaugh—Sharkey Studies

Open Forum to discuss Report and Committee Charges

10:00AM- 10:30AM 

Break

Moderator—James Greenwade - NRCS - Temple
Reconvene in Riviera Ballroom 1&2

10:30AM —11:30AM

Soil Survey on Public Lands—Special Needs and Opportunities 


Moderator- Dennis Lytle, NRCS Riviera Ballroom 1&2





Randy Davis, USFS, Washington, DC

Pete Biggam, NPS, Denver CO 

Bill Ypsilantis for Colin Voigt, Soil Scientist, USDI/BLM, Washington, D.C.

11:30 Noon – 1:00 PM
Conference Luncheon -- Marina View Ballroom (Ticket included in registration, guest tickets available at registration desk)

Moderator- Mike Risinger

Speakers- 
“Geology and Ecology of the Texas Coastal Bend”

 Dr. Jennifer Smith-Engle, Professor, Associate Dean, College of Science & Technology, Texas A&M Corpus Christi, TX, Office Phone: (361) 825-2241, Email: jsengle@falcon.tamucc.edu

“NCSS Awards”
Micheal Golden, Chair, NCSSC, (NRCS SSD Director) 

1:00PM-3:00PM
Listening Session/Discussion-- NRCS State Conservationists/NCSS Cooperators and NRCS SSD NHQ ---“Proposed Soil Survey Management Areas” Riviera Ballroom 1&2

1:00PM-2:00PM      
 Committee Meetings (Open Committees.  Finalize reports)

Committee 1: WEB Soil Survey—Promoting Partnerships- Riviera Ballroom 4&5

This committee will consider issues concerning WEB Soil Survey standards, product delivery, marketing strategies, public access to expertise, product timeliness and education on product use with an emphasis on promoting partnerships.  Co-Chairs:    Dennis Lytle, NRCS, Washington, DC (dennis.lytle@usda.gov)

Rick L. Day, Pennsylvania State University, University Park (rday@psu.edu)
Committee 2:  Ecological Principles in Soil Survey- Padre Ballroom C-D

This Committee should review classical references and University curricula for ecological principles and associations with soil and natural resource inventories. The Committee will explore new interpretations and management recommendations associated with state and transition models; ecological frameworks; ecological site inventories and ecological land use inventories and discuss how they may be incorporated into soil survey. Co-Chairs: Curtis Talbot, NRCS, NSSC (curtis.talbot@usda.gov); Randy Davis, USFS, Washington, DC (rdavis03@fs.fed.us)

Committee 3: Recruitment and Retention of Soil Scientists in Soil Survey- Padre Ballroom A-B

This committee is to concern itself with recruitment and retention of Soil Scientists in soil survey and soil resource management. Co-Chairs:  Gary Steinhardt, Purdue University, IN, (gsteinhardt@purdue.edu) 

Denise Decker, USDA-NRCS, Human Resources, Washington, DC (denise.decker@usda.gov) ; Luis Hernandez, USDA-NRCS, Little Rock, AR (luis.hernandez@ar.usda.gov)

Committee 4:  Water Movement and Water Table Monitoring in Soil Survey- Riviera Ballroom 3

This committee will explore and discuss how soil survey should address water movement and water tables for regional updates of the soil survey and database representation. Co-Chairs: Henry Lin, Pennsylvania State University (henrylin@psu.edu); Cathy Seybold, NRCS (cathy.seybold@usda.gov)

2:00PM-3:00PM    Standing Committee Meetings-Finalize Reports and Business plan for continuation of Committees 2006-2007

Research Agenda—(Padre Ballroom A&B) 

Co-Chairs: 
David Hammer, National Leader Investigations, NRCS, NSSC, (david.hammer@usda.gov)




Nancy Cavallaro, CSREES, Soils, (ncavallaro@csrees.usda.gov)

New Technology—(Padre Ballroom C&D)


Co-Chairs: 
Pete Biggam, NPS (pete_biggam@nps.gov)




Jon Hempel, NGDC, NRCS (jon.hempel@usda.gov)

NCSS Standards—(Marina View Ballroom)

Co-Chairs: 
Craig Ditzler, NRCS, NSSC (craig.ditzler@usda.gov)




Duane Lammers, USFS (dlammers@fs.fed.us)
Bill Ypsilantis, BLM (bill_ypsilantis@blm.gov)

3:00 PM –- 3:30 PM

Break 

3:30PM-5:00 PM
Breakout of MLRA Board of Directors Meetings, State Conservationists—

NCSS South Region --Padre Ballroom A&B

NCSS North Central Region---Padre Ballroom C&D 

NCSS Northeast Region--Riviera 4

NCSS West Region---Riviera 5

Reconvene Rest of NCSS Group in Riviera 1&2

Moderator--Edward Griffin - NRCS - Ft. Worth
3:30 PM—4:15PM 
Special Reports (Research Agenda Committee) – 

Geochemistry National Study—Mike Wilson, NSSC


Benchmark Soils Initiative—David Hammer, NSSC

4:15 PM—5:00 PM

Special Reports (Standards Committee)-

Subaqueous Soil Mapping Report-Mark Stolt, University of Rhode Island





Carbonates—Curtis Monger, New Mexico University, Las Cruces

6:00 PM –9:00 PM
Conference Committee Meetings-Continue as needed to complete reports—


NCSS Meeting Advisory Group –Jon Gerken Leader





Riviera 4 & 5 

6:00 PM- 8:00 PM

Southern Region Soil Survey Conference Steering Committee





Padre Ballroom A-B

Wednesday May 25, 2005

7:30 AM – 8:30 AM

Strategic Planning for the Future of NCSS-  

Break Out Sessions for:

University Representatives-Padre Ballroom A&B








Agency Representatives & Private Sector and Consulting Soil Scientists-Riviera Ballroom 1&2 (Ken Lubich, USDA-NRCS will lead discussion and business meeting)

NCSS Reconvene at the Riviera Ballroom 1&2

Moderator- Wes Miller - NRCS - Victoria
8:30AM—8:45AM
Reconvene—Introductions of International Guests-Wes Miller, NRCS, Victoria
8:45AM—9:00 AM
World Soil Congress—Larry Wilding

9:00 AM—9:45 AM
International Special Report (Soil Information Upgrade and Delivery, Scott Smith, National Study Leader-Soil Inventory, Agriculture and Agri-Food Canada) (Soil Landscapes of Canada v3.0: a new generalized soil map coverage for Canada-Wally Fraser, Assistant National Correlator, Agriculture and Agri-Food Canada, Winnipeg, MB)

9:45 AM—10:15AM

Break   

NCSS Reconvene in Riviera Ballroom 1&2

Moderator—Dr. Wayne Hudnall -Texas Tech University
10:15AM-10:45 AM
Report from Research Agenda Standing Committee 

Co-Chairs of Committee--Nancy Cavallaro, CSREES-USDA, NRI Soil and Water and David Hammer, NSSC, NRCS 

10:45AM—11:15 PM

Report from NCSS Standards Standing Committee

Craig Ditzler, NRCS, NSSC

11:15AM-12:00 Noon

Report from New Technology Standing Committee-- 

Jon Hempel, NGDC, NRCS; Pete Biggam, NPS 

Special Reports- “West Texas Mobile Soil Survey Projects” –Wayne Gabriel, NRCS TX

12:00 Noon – 1:00PM
Lunch (on your own)

Reconvene at Riviera Ballroom

Moderator- Dr. Christine Morgan - Texas A&M University
1:00 PM – 1:30PM
Report and Recommendations from NCSS Conference Advisory Team—Jon Gerken, NRCS OH


1:30 PM-2:00 PM
Reports from Agency and University Breakouts-Recommendations to Steering Team

(The next 2 1/2 hrs will be presentations of Committee reports from Co-Chairs or representative)

2:00 PM –2:30 PM

Committee # 1 Report Recommendations

2:30 PM –3:00 PM

Committee #2 Report Recommendations

3:00 PM-3:30 PM

Break

3:30 PM – 4:00PM

Committee #3 Report Recommendations

4:00 PM – 4:30PM

Committee # 4 Report Recommendations

4:30 PM- 5:00 PM
Micheal Golden, NCSS Chair --Closing Remarks: Review of Action Register; Announcement of Next National & Regional NCSS Conference and Where do we go from here?

6:00 PM-8:00 PM 
Closing Reception –Mixer in the Marina View Room--Posters & Computer Demos

Thursday, May 26, 2005

8:00 AM – 10:00 AM
Steering Team Meeting (Padre Ballroom A-B) 

Finalize recommendations and confirm changes or additions to Bylaws. 

Participants submit Reports for Proceedings

APPENDIX 2- NCSS Steering Team Committee Minutes 
May 26, 2005
SUBJECT:  SOI-National Cooperative Soil Survey 

                    Conference Steering Committee Meeting Minutes
TO:
        Steering Team Members                                             File Code:   430-14

                    (See attached list)

2005 National Cooperative Soil Survey Conference

Steering Team Meeting
5/26/05 8-9:30 AM
Minutes

The Steering Committee for the 2005 National Cooperative Soil Survey Conference convened at the National Cooperative Soil Survey Conference, Omni Marina Towers, Corpus Christi Texas at the end of the NCSS Conference 2005. Mike Golden, Gary Steinhardt, Randy Davis, Ken Lubich, Karl Hipple, Craig Ditzler, Tom Hallmark, Bill Ypsilantis, Colin Voigt, Mike Domeier, Jim Ford, Paul Benedict, Mike Lilly, David Hammer, Bob Ahrens, and Maxine Levin.  Jon Gerken was invited to participate as leader of a NCSS Meeting Advisory Team from the Regional Conferences in 2005.

Michael Golden, Chair 

Action Items
5/25/05

Agency Meeting

NRCS follow up on safety issues about radio frequency contact with other agencies in remote locations

Special Reports

· Canada recommends linkages with New Technology Committee; NASIS & CanSIS web linkages to share technology in soil information delivery web tools—Request Co-Chairs of Regional Conferences in West, North Central and Northeast to contact Canada to join Conferences

· Encourage private sector, student, other disciplines, and non Land Grant participation; Investigate avenues to encourage consulting soil scientists to attend to regional conferences; Request that the regional conferences address this issue in their conferences and report back to the 2007 NCSS conference.

· Accept invitation from Minnesota to host the next National Cooperative Soil Survey Conference May or June 2007; Steering Team accepted Minnesota’s proposal and will await a confirmation of specific location and dates for conference.  If there is a problem with locating a facility in Minnesota, an alternate site in North Central region will need to be selected by next Steering Meeting in Nov. 2005.

Standing Committees

· Request more meeting time at National Conferences; Request a formal business meeting be established and announced in the agenda; 

· Formalize structure for Standards, New Technology and Research Priorities Committees with alignment with Regional Conferences; Refer to Jon Gerken for consideration on structure of NCSS conference

2. Vote on new Bylaws was not accepted. There was not a majority of voting members at the conference who accepted the by laws.  We will continue with a new ballot in August of 2005 to pass the By-Law changes by next meeting November 2005.

3.  Committees:

· Requests by Conference Committees to continue in 2007--

· Web Soil Survey, Promoting Partnerships—Accept Report; Combine back into New Technology 

· Ecological Interpretations & Principles—Continue to 2007

· Recruitment & Retention of Soil Scientists in Soil Survey—Conclude with report; Results will also be presented in a poster at the SSSA National Meeting in Nov 2005, Salt Lake City UT

· Water Movement & Monitoring—Continue with new Co-Chairs-represented by NSSC(To Be Selected by Dave Hammer), East(Henry Lin (PSU)) and West (Toby O’Geen (UCD))

· Proposed from the Ecological Principles Committee(2003 report) that a new Ad Hoc National Committee be established for convening in 2005-2007:  Soil Change (Dynamic Soil Properties)—Co-Chairs Arlene Tugel, NRCS, and NCSS Cooperator (to be selected)  Proposal also considered in the Research Agenda Committee (2005 conference) and will be addressed at their first teleconference in 2005-2006 after this conference
· National Hydric Soil Committee—Offer a report at regional conferences and 2007 conference

4.  Regional Conferences for 2006 are tentatively scheduled as follows:

Northeast—Philadelphia PA (World Soil Congress)—(NJ & PA Host) July 16-20, 2006

North Central- Medora, ND or Bismarck, ND 

June 25-29, 2006

South—Tulsa OK





June, 2006

West—Salt Lake City, UT




June, 2006  

The National Conference requests that the regional conferences follow a format that produces regional information and support to the 3 standing committees: Research Agenda, New Technology and Standards. Regional Conferences need to select representatives as soon as possible to represent the regions for these standing committees.  In addition, the regional conferences will designate representatives to serve on the Steering team for the 2007 National NCSS Conference.

The Steering Committee meeting was adjourned at 930 AM.

Comments would be appreciated by the end of August, 2005 to Maxine Levin, 202-720-1809, maxine.levin@usda.gov. Comments will be incorporated for discussion at a NCSS Steering Team Meeting Monday, November 7, 4:00-6:00 pm at the Hilton Hotel, Canyon C, Salt Lake City, UT at the ASA-SSSA-CSSA National Meetings that will review preliminary plans and first drafts of Agendas and Committees for the 2006 regional conferences.

National Cooperative Soil Survey Regional Conferences 2006(10/1/05)
Northeast Region National Cooperative Soil Survey Conference, May 22-26, 2006, Bordentown, NJ  Contact: Chris Smith, NRCS, NJ 732-537-6062
South Region National Cooperative Soil Survey Conference, June 11-16, 2006, Oklahoma City, OK  Contact: Jimmy Ford, NRCS UT and Karl Hipple, NRCS, NE

West Region National Cooperative Soil Survey Conference, June 19-23, 2006, Park City, UT Contact: Mike Domeier, NRCS, UT & Janis Boettinger, UT State University, Logan UT

North Central Region NCSS Conference, June 26-30, 2006, Medora, North Dakota 

Contact: Paul Benedict, NRCS, ND
University Representatives ––Break Out Session 

May 25, 2005

Meeting Organization 

· Meeting organizers should be commended for organizing the best NCSS National Conference ever! 

· Quality of cooperation with universities and NCSS is indicated by extent of university representation 

· Over 20 states are represented!!! 

· Open meetings should be encouraged 

· Joint meetings and receptions with the State Conservationist group were extremely useful 

· Continued participation at a large scale at this conference is crucial for collaboration between universities and NCSS 

· The Soil Survey Cooperator of the Year Award was a nice touch and should be continued 

· Nearly all university cooperators will come back for next meeting 

· Include universities in addition to Land Grants -Several were represented 

· Need mechanisms to establish and maintain contacts 

· We come up with good ideas but follow-up is needed 

· Mechanism within the bylaws - Changes in staff may influence these mechanisms and continuity 

· “Actions” tagged to important ideas that with the names of those that generate idea may need follow-up through conference calls 

· Impressed with ideas of including research in NCSS 

· Need a mechanism to exchange research ideas between agencies and researchers 

· Avenues for endorsement of projects and or funding/support 

Committees 

· Committees are useful in solving problems and enhancing cooperation 

· Much discussion about how committees work 

· Need active committees 

· Focus on important issues 

· Don’t spend too much time sitting and listening 

· Reduce the amount of presentations that are not directly addressing a real issue 

· Need well thought out and focused charges 

· Time reserved in evenings to follow up on ideas

· Teleconferences worked well 

· Need focus and well-planned agenda 

· Important to keep progress moving forward and to avoid rehashing old ideas that have been discussed 

· Could use an e-journal where ideas are sent and posted for others to view…bulletin boards 

· In general, we prefer to have more discussion of committee charges in face-to-face meetings at the conference 

NCSS Standards Committee 

· Pre-meeting email traffic was too large and frequent for university representatives to follow 

· More in depth discussion about the issues that is directed to solve problems 

· Teleconference was scheduled during National Soil Judging Contest 

Recruitment and Retention Committee 

· Human Resources representative from NRCS was unable to attend 

· Input was needed 

· They needed to hear the problems 

Future Meeting 

What is the vision beyond finishing soil 

survey? 

Focus on completing the survey may detract from sustaining NCSS 

Vision is critical for funding future improvements and expansion of soil survey .
Voting membership of NCSS Conference 2005

Steering committee

1 – NRCS Director  Micheal Golden, Chair

Soil Survey Division, Director

USDA/NRCS, P.O. Box 2890

Washington, D.C. 20013

Phone (202) 720-7848

FAX   (202) 720-4593

E-Mail micheal.golden@usda.gov
1 – Forest Service Soil Survey Leader  Randy Davis, Program Manager, Soils

USDA Forest Service

Attn: Watershed, Soils, Air Staff, Randy Davis

201 14th Street, SW, 3rd Floor - SE Wing

Yates Building, Mail Stop 11, P.O. Box 96090

Washington, D.C.  20090-6090

Phone (202)205-1082

FAX (202)205-1599

Email: rdavis03@fs.fed.us
1 – BLM Senior Soil Scientist  Colin Voigt
National Soil Water & Air Lead
USDI/BLM

1849 C Street  N.W.    LS-204
Washington, D.C.  20240

Phone Number (202)452-7714

Email: colin_voigt@blm.gov
4 – Ag Experiment Station rep from each region (normally next regional chair or vice 

chair)

North Central

Gary C. Steinhardt

Professor of Agronomy

Agronomy Department, Purdue University

1150 Lilly Hall of Life Sciences

West Lafayette, IN 47907-1150

Phone: 765-494-8063

FAX: 765-496-2926

Email: gsteinhardt@purdue.edu
South

C.T. Hallmark

Professor

Soil and Crop Sciences

Texas A&M University 

College Station, TX  77843-2474

Phone: (979) 845-4678

FAX: (979) 845-0456

Email: hallmark@tamu.edu
West

Janis L. Boettinger

Associate Professor of Soil Science and

Graduate Program Coordinator

Plants, Soils, and Biometeorology

Utah State University

4820 Old Main Hill

Logan, UT 84322-4820

Phone: 435-797-4026

Fax: 435-797-3376 

E-mail: janis.boettinger@usu.edu
Northeast

Joseph Heckman

Rutgers, The State University

Plant Science Dept, 59 Dudley Road

New Brunswick NJ  08901-8551
Phone: 732-932-9711
FAX: 732-932-9441
Email: heckman@AESOP.rutgers.edu

6 – NRCS soil survey staff leaders selected by director 


(from NHQ, NSSC and regions)

Maxine Levin
Technical Soils Liaison (Programs), SSD, USDA/NRCS

P.O. Box 2890

Washington, D.C. 20013

Phone (202) 720-1809

FAX   (202) 720-4593

E-Mail maxine.levin@usda.gov
Bob Ahrens, Director

National Soil Survey Center

USDA/NRCS, Federal Building, Room 152

100 Centennial Mall North

Lincoln, NE 68508-3866

Phone (402) 437-5389

FAX   (402) 437-5821

E-Mail  bob.ahrens@usda.gov
Karl W. Hipple

USDA/NRCS, National Soil Survey Center

Federal Building, Room 152

100 Centennial Mall North

Lincoln, NE 68508-3866

Phone (402) 437-5755

FAX   (402) 437-5821

E-Mail karl.hipple@usda.gov
David Hammer
NCSS USDA/NRCS

Federal Building, Room 152

100 Centennial Mall North

Lincoln, NE 68508-3866

Phone (402) 437-5377

FAX   (402) 437-5336

E-Mail david.hammer@usda.gov
Craig Ditzler

National Soil Survey Center

USDA/NRCS, Federal Building, Room 152

100 Centennial Mall North

Lincoln, NE 68508-3866

Phone (402) 437-5878

FAX   (402) 437-5821

E-Mail craig.ditzler@usda.gov
Russell Kelsea 

National Soil Survey Center

USDA/NRCS, Federal Building, Room 152

100 Centennial Mall North

Lincoln, NE 68508-3866

Phone (402) 437-5878

FAX   (402) 437-5821

E-Mail  russ.kelsea@usda.gov
1 – President –elect National Society of Consulting Soil Scientists
Barry L. Dutton 

National Society of Consulting Soil Scientists
Certified Professional Soil Scientist, Principle 
Land & Water Consulting Inc. 
PO Box 8254 , 1120 Cedar 
Missoula, MT 59807 
Phone 406-721-0354 
FAX  406-712-0355 fax 
Email barry.dutton@landandwater.net
1 – 1890 College rep recommended by SSD Director
Richard W. Griffin,Research Soil Scientist
Prairie View A&M University
Dept.of Ag. Research Center
P.O. Box 4079
Prairie View, TX  77446-2886
Phone 
936-857-4061, 936-857-2997
Email: richard_griffin@pvamu.edu
APPENDIX 3-- NCSS Structure and Functions Task Force Report

NCSS National Conference

Corpus Christi, Texas

May 25, 2005
During recent Regional and National Conferences of the National Cooperative Soil Survey (NCSS), concerns have been expressed regarding a loss of effective communication between the National Conference and Regional Conferences. Additionally, membership has expressed concerns about the content of the meetings.  The meeting agenda need to provide a stimulating, provocative, and educational outlet for attendees. NCSS members expressed strong feelings that if the conferences are to remain an effective means of conducting our business, and all partners are to be afforded effective means to contribute, increased attention is needed on how we communicate within the conferences. 

In the 2003 NCSS Conference Proceedings, the report from NCSS partners on pages 144-145, “The University Cooperator’s Perspective-Strategic Planning for the Future” documents some concerns expressed by NCSS partners and contains suggestions on reinvigorating the conferences.  It is recommended reading as a periodic reminder of issues we should constantly be aware of when setting the agendas for NCSS conferences.

In response to concerns expressed by the conference membership, Wayne Maresch, Soil Survey Division Acting Director, appointed a task force to develop recommendations to deal with these concerns. The following recommendations and their associated changes to the bylaws of the National Cooperative Soil Survey Conference are offered for consideration. 

This task force addressed the coordination issues between the National and Regional Work Planning Conferences.  We did not address the concerns about contents of the meetings. Nevertheless, it is imperative that the agendum for each of the meetings be thoughtfully prepared. Meeting success must be improved through coordination and continued feed back from the membership.  In particular, timely execution of planning efforts for regional and national conferences is necessary to ensure participation in the critical pre-conference activity that is essential to conference success.

Recommendations

1. Standing committees on 1) standards, 2) research priorities, and 3) new technology should be identified in the bylaws of all conferences. Other committees that function at a conference will be ad hoc.

2. Standing committee chairs should be a part of the conference steering committees at both the national and regional levels.

3. Regional liaisons should be identified by position and their roles clearly identified in the bylaws of all conferences. Methods of communication between national and regional conferences should also be described.

4. Regional conference standing committee chairs should be expected to attend the national conference. Their role would be to help ensure that concerns of their committee be communicated to the corresponding national committee and that information from the national committee would be communicated back to the regional committee. These roles should be described in regional bylaws to ensure that committees function effectively in the future.

5. Both the regional liaisons and the regional conference chairs should recognize and take responsibility to ensure timely execution of planning efforts in order to ensure member participation in the pre-conference activities.
A guidance document developed by the task force is included as attachment 1. This document is intended to be used as an aid to groups who are organizing conferences of the National Cooperative Soil Survey. 

Task Force members:

Jon Gerken, State Soil Scientist in Ohio, Chair

Mike Lily, State Soil Scientist in Mississippi

Marty Rabenhorst, Professor, University of Maryland

Randy Southard, Professor, University of California, Davis

Bob Ahrens, Director, National Soil Survey Center, Soil Survey Division and National Conference liaison

Guidance Document for Conducting Conferences of the National Cooperative Soil Survey 

Structure and Function Task Force

National Cooperative Soil Survey Conferences

2005
During recent Regional and National Conferences of the National Cooperative Soil Survey (NCSS), concerns have been expressed regarding a loss of effective communication between the National Conference and Regional Conferences. Additionally, membership has expressed concerns about the content of the meetings.  The meeting agenda need to provide a stimulating, provocative, and educational outlet for attendees. NCSS members expressed strong feelings that if the conferences are to remain an effective means of conducting our business, and all partners are to be afforded effective means to contribute, increased attention is needed on how we communicate within the conferences. 

In the 2003 NCSS Conference Proceedings, the report from NCSS partners on pages 144-145, “The University Cooperator’s Perspective-Strategic Planning for the Future” documents some concerns expressed by NCSS partners and contains suggestions on reinvigorating the conferences.  It is recommended reading as a periodic reminder of issues we should constantly be aware of when setting the agendas for NCSS conferences.

In response to concerns expressed by the conference membership, Wayne Maresch, Soil Survey Division Acting Director, appointed a task force to develop recommendations to deal with these concerns. 

This task force addressed the coordination issues between the National and Regional Work Planning Conferences.  We did not specifically address the concerns about contents of the meetings. Nevertheless, it is imperative that the agendum for each of the meetings be thoughtfully prepared. Our recommendation that standing committee chairs be included on steering committees should help assure that meeting time is allocated appropriately among important conference activities including working sessions for standing and ad hoc committees, updates, information exchange, and field trips.  Meeting success must be improved through coordination and continued feed back from the membership and from regular, on-going work of committees throughout the year.  In particular, timely execution of planning efforts for regional and national conferences is necessary to ensure participation in the critical pre-conference activity that is essential to conference success.

In addition to recommendations made to the 2005 National Cooperative Soil Survey Conference, the task force offers this document as a partial guide to individuals charged with activities associated with conferences of the National Cooperative Soil Survey. The topics covered in this document are intended only as a reference for consideration, not as specific requirements on how regional conferences are to be conducted.

Coordination activities

The Soil Survey Division assigns one National Leader to serve as a Liaison to each of the regional conferences. The role of the liaison to the regional conference is to help ensure good communication between the regional and national conferences. Some activities that can help accomplish this goal are: to ensure all steering committee members are familiar with the specific guidance given in the regional conference bylaws, to help the steering committee develop the agenda for the regional conference and that issues of concern from the past national conference or current national committee deliberations are adequately addressed, and to help ensure that all issues from regional conferences are identified in the conference report and that the report is presented and/or made available to participants at the next national conference.

The chair of each regional standing committee should plan to attend the next national conference to ensure that issues of concern raised in regional committee deliberations are reported to the national conference and to provide clarification and counsel to the national committee regarding those issues. This individual should also ensure that discussions of the national committee are well understood during deliberations of the regional committee during the year following the national conference.

The steering committee, with the assistance of the national liaison, should ensure that the issues raised by any regional ad hoc committees are directed to all appropriate individuals and that feedback is directed to the ad hoc committee so they are aware of the disposition of their concern.

In some regions the bylaws specify who will make the regional report to the national conference. If this is not the case, the regional conference chair and the national liaison should ensure that the individual who will present the regional report is aware of the importance of having a complete, written report available at the national conference. If transporting large numbers of the report is a problem, at a minimum copies should be provided for members of the national conference steering committee and the chair of each of the national standing committees. In addition, any individual who has responsibility for a subject matter addressed as an item of concern or a recommendation, should be provided with a copy. It is important that these be hard copy and available at the conference. Email copies should not replace this requirement. A copy of the regional report should be submitted to the national conference program chair 30 days prior to the conference to allow distribution to conference participants, if desirable.

It is important to have continuity in the regional conference leadership for a minimum of the two year cycle from one regional conference to the next. Some regional conferences have semi-permanent committee chairs to maintain this continuity. If this is not the case, regional conferences are encouraged to document a process for their region that will provide needed continuity. If possible, this documentation should be incorporated into regional bylaws, since that is where other guidance is given for functioning of the regional conference.

Timeline of activities

Conference date minus-

Activity
1 year




First planning meeting of conference steering

committee

9 months



First announcement of conference including dates

and location (In most, if not all cases, the specific location is set by the steering committee chair.

6 months



Assign committee chairs (in some cases these are 

already in place from preceding conference), 

committee members, and committee charges, as 

appropriate

4 months



Committee chair distributes charges to committee 

members

2 months



Committee member final comments returned to 

chair (Several exchanges of comments and draft reports may be exchanged during deliberations. If necessary, the timeline may be moved back to allow more time for these exchanges to occur.)

1 month



Chair distributes draft report to conference program 

chair and to committee members and contributors.

At conference
Draft copies of the report are available for conference participants to refer to during committee meetings


Final report submitted at the conclusion of the conference, or no more than 30 days after the conference

Recommendations

1. Standing committees on 1) standards, 2) research priorities, and 3) new technology should be identified in the bylaws of all conferences. Other committees that function at a conference will be ad hoc.

2. Standing committee chairs should be a part of the conference steering committees at both the national and regional levels.

3. Regional liaisons should be identified by position and their roles clearly identified in the bylaws of all conferences. Methods of communication between national and regional conferences should also be described.

4. Regional conference standing committee chairs should be expected to attend the national conference. Their role would be to help ensure that concerns of their committee be communicated to the corresponding national committee and that information from the national committee would be communicated back to the regional committee. These roles should be described in regional bylaws to ensure that committees function effectively in the future.

5. Both the regional liaisons and the regional conference chairs should recognize and take responsibility to ensure timely execution of planning efforts in order to ensure member participation in the pre-conference activities.
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Data layers: 
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NRCS Soil Geochemistry Spatial Website








�HYPERLINK "http://soils.usda.gov/survey/geochemistry/index.html"��http://soils.usda.gov/survey/geochemistry/index.html� 
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