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Mission

The intent of the 2006 Northeast Region National Cooperative Soil Survey (NCSS) New Technology Committee was threefold.  The first goal was to explore and document technology tools currently being used for produce and distribute soil survey information in the northeast region.  The second goal was to explore new ideas for collecting, analyzing, and documenting soil information that have the potential to benefit the soil survey program.  The third, and perhaps most important goal, was to develop a forum for sharing information and applications related to the use of technology within the NCSS.
Committee Charges
Explore data collection tools for improving the quality of existing soil survey data;

Explore new ways of visualizing and delivering soil survey data; 

Explore data analysis tools and effects of data quality on the analysis

Explore strategies for information sharing and technology transfer
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Data Collection Tools for Improving the Quality of Existing Soil Survey Data

Prior to the Northeast Region NCSS meeting, Fred Schoenagel, NRCS-NJ, and Vicki Meyers, NRCS-PA, conducted an informal survey of NRCS soil survey offices in the region to determine what types of field data collection tools were being used to collect soil information.  The results of this survey (see Data Collection Tools – Findings) were presented and discussed during the first session of the New Technology Committee.  The consensus, with respect to deployment of particular field data collection tools, was that the appropriate field data collection tools for a survey will depend on the intent of the survey (initial, update), the physiography of the survey, and the skill and interest levels of staff.  
Dr, Steve DeGloria, Cornell University, presented some initial results from their work on the use of Diffuse Reflectance Spectroscopy for measuring soil properties for soil survey.  While not a “production-ready” tool, DRS shows promise as a means of increasing the amount of soil property data that can be collected in the field, provided the remotely sensed spectra can be adequately correlated to measured soil property values.  (Presentation included with proceedings.)
Data Collection Tools – Findings 

Vicki Meyers, NRCS Pennsylvania

Fred Schoenagel, NRCS New Jersey 
GPR (Ground Penetrating Radar) – NY has a 10 yr old version and is using for depth to bedrock and archeological survey work. 

Pros – new system provides color images which are nicer and easier to see than gray scale; software allows for advance post processing of data. 

Cons – only used by very few individuals and training mandatory before using

PDAs (personal data assistants) – used with GPS to collect field data and pedon information, several different applets written by various states for data entry

Pros –  ability to load GIS data and images, store other data, great administrative tool (calendar and outlook), small enough to carry, user able to created own form in ArcPad, able to create shapefile using ArcPad

Cons – NOT BEING USED OFTEN IN OFFICE WHERE THEY ARE LOCATED, fragile (scratching, dirt in ports, susceptibility to wetness), otter boxes too bulky, screen is too small, hard to see in sunlight, too slow, not practical for detailed and in depth pedon descriptions, Pedon CE version not as good as Pedon PC for Tablet, battery life too short – especially went connected to GPS, loss of data when they crash (if not backed up), takes too long to enter data, difficult to record data while digging a hole, “.dbf” files in ArcPad are not easy to sort and analyze, not all offices have Bluetooth connection availability, 

GPS (Global positioning system) – 

Pros – used a lot for wetland delineations, on-site investigations, transects holes, OSD locations, pedons, sampling, easy to use, easy to set up and download data, easy to carry, battery power enough for whole day of use, 

Cons – additional training would be preferred with online website of direction or how to’s as if it is not used often – it is forgotten how to do things, equipment is not serviced or updated often, no support system/helpline,  no ideal way of protecting the unit during inclement weather, error messages “check wiring” happening often – reduces accuracy of location, backpack too bulky for heavily wooded/briar areas, doesn’t work well in the woods (accuracy), readings take longer to obtain due to slight movement being recorded while trying to take a waypoint.

Tablet PCs – motion tablet that can be taken out in the field and used in the office, more compact than a laptop (NOT IN USE BY MANY OFFICES YET)

Pros –  would be ideal for mapping updates, on-site soil investigations, access to Web Soil Survey for training purposes, 

Cons – one state had different tablet purchased than what was recommended – where drive was too small, monitor hard to see in sunlight, battery life too short, one state had ports not able to be used. Fragile (scratching, dirt in ports, susceptibility to wetness)

Collection Methods – 

Paper copies are still being used in many locations due to quick collection of data and then entering this data into a program back in the office.

Excel – many people are using excel to analyze their data

Access – many people are using various access databases (some customized for soil transects) to store and analyze data, allows for in depth analysis for soils information. Ideally it would be good to get all this data into NASIS like WinPedon and Pedon PC are able to do. Would need to have scripts written for the specific program being used to see if able to get into NASIS. 

IT Issues

Several comments about problems with IT set up of equipment/programs and support. There seems to be a mutual un-productivity; loss of time in not using the equipment for the soil scientist and extra time it takes to set up for IT due to lack of knowledge and experience with soils programs/equipment and waiting for a soil scientist to help them set up programs. 

IT needs education on what soil scientists need, possible “cookbook” of programs used, how to download and set up, checklist of programs needed, websites to obtain information, list of who to contact for help

Another option is allowing a soil scientist (or two) from each state to have ability to load software on soil scientist’s machines and help with setup.
Committee Recommendations
1. Develop a list of technology tools currently available for use in soil survey, document the positive and negative aspects of each tool, identify where each tool is being used, indicate other locations where each tool might be employed successfully, and post this list to a public website.  Update regularly. 

2. Appoint soil survey liaisons to ITS to bring forward IT-related issues affecting soil survey offices and to communicate solutions back to MLRA SSOs.  The liaison could be the State Soil Scientist or Assistant State Soil Scientist.  (NRCS-specific)

3. Develop and/or communicate a coordinated plan for deployment of software (products/versions) specific to soil survey offices across an MLRA SSA, State, or region; ensure that a high priority is assigned to addressing hardware or software problems that affect field collection tools.  (NRCS-specific)

4. Revisit this topic in two years, as soil survey staff gains more exposure to new data collection tools.

New Ways of Visualizing and Delivering Soil Survey Data 

Prior to the Northeast Region NCSS meeting, Brian Bills, Penn State University, presented several examples of innovative, web-based tools for analyzing soils and other types of natural resources data.  The goal of this presentation was to stimulate discussion about alternative methods for presenting and distributing soil information to the public.  Caroline Alves, NRCS-VT, and Brian Bills subsequently wrote a paper (included below) addressing the topics raised during the discussion.  Brian Bills gave a similar presentation during the New Technology Committee meeting, which prompted the recommendations presented at the end of this section.  

New Methods for Visualizing and Delivering Soil Survey Information 

Caroline Alves, NRCS Vermont
Brian Bills, Penn State University
Introduction

Soils are complex natural bodies.  Likewise, the information resources developed by the National Cooperative Soil Survey (NCSS)—traditional soil surveys, characterization information, attribute databases—are also complex and generally unfamiliar to those outside of the discipline of soil science.  Whereas members of the soil science community and knowledgeable users can generally navigate through this range of resources, non-soil scientists and first-time users are often overwhelmed by the complexity of locating and determining the specific soil information to meet their needs. The challenge has been, and remains, to provide diverse customers with access to this vast body of soil information in forms that are easily understood and applied. 

By facilitating the development of soil information products and services that are easier to access, easier to understand, and customized to the consumer’s needs, the NCSS will move beyond simply delivering data to providing information. Through creative partnerships between cooperating members, NCSS can effectively build the capacity of the consumer base for soil information resources, thus reaching new markets and increasing the awareness and understanding of soils. 

The following points provide a rationale and “starting point” for conversations centered on promoting the development of a new vision for NCSS soil information delivery.

Challenges

The soil survey community faces significant challenges that must be addressed in order to meet the needs of soil information consumers.  These challenges include:

· Making the leap from soil data to soil information.

· Growing new markets for soils information by reaching out to non-traditional customers.

· Developing creative ways to provide access to soil information that are in forms and formats that meet customer needs.

Building a New Vision

We envision a reinvigorated National Cooperative Soil Survey that more effectively addresses societal needs for soil information resources by:

· Building on current NRCS efforts:

· Web Soil Survey.

· Soil Data Mart.

· Open Application Programming Interfaces (API).

· Building the community:

· Develop best practices.

· Provide developer support for soil information applications.

· Encourage collaboration among partners.

· Building external capacity for soil information resources:

· Seek to understand broader societal needs for soil information.

· Engage stakeholders with specific needs.

· Increase interest and visibility for soil science (partnerships with SSSA and SWCS).

Soil Information

When developing soils information applications, we encourage consideration of the following principles:

Relevance

· Principle 1:  Raise awareness of the value of soils.

· Principle 2:  Demonstrate practical applications.

· Principle 3:  Understand the needs of the customer.

Understanding

· Principle 4:  Customize soils information to customer’s specific needs. 

· Principle 5:  Make soils information easy to understand.

· Principle 6:  Educate.

Access

· Principle 7:  Consolidate soils information into one convenient access point.

· Principle 8:  Ease the burden on the customers.

· Principle 9:  Ensure reliability.

Visualization of Soils Information

Better utilization of GIS applications coupled with increased use of graphic illustrations is crucial to improving delivery of information to outside customers. Additionally, increased use of visualization tools will greatly assist soil scientists in their work. 

Examples of How to Improve Data Delivery to the Public:

The following are some examples of how information delivery can be improved to the public. Historically, the published soil survey in many ways has been an excellent means of distributing information. However, paper based data and maps quickly become out of date and printing costs limited the use of color, photography and illustrations. Web based data distribution creates new challenges, yet offers fantastic new possibilities. 

The graphically rich environment of the Web provides numerous opportunities to present soils information in new ways. We need to think beyond re-creating the format of the published soil survey.  Compliance with 508 needs to be taken into account; however, we should strive to be creative with the presentation of our information.

Within NRCS many soil scientists have digital cameras and hopefully are continually recording soil profiles and landscape shots. There needs to be a system of cataloging and accessing the multitude of images that are kept on individual hard drives. Our Web pages would be greatly enriched by photos of the dominant soils found in the state. The Soil Planner (calendar) has been enormously popular with the public and a similar format needs to be translated to State and National Web pages. 

1) Clickable soil profile images and interactive block diagrams:

We have the opportunity to make soil profiles come alive; imagine “clickable” horizons in a photo of a profile. The user could have the horizon of interest be outlined or highlighted and just that portion of the description would appear.  To the untrained eye, individual soil horizons may not jump out in an obvious way. 

Block diagrams and catena keys are often very useful as a tool to give users a framework to understand the bewildering assortment of soil names. Our information is generally geared towards users who have a strong background in soil science or who have much determination and persistence to wade through technical data.

Software such as Adobe Illustrator and Photoshop can be used to produce graphics that give the user new perspectives on the information contained in the soil survey. This software should be available to soil scientists. In the following example, a three dimensional drape of soils data produced in ArcGIS was simplified and made comprehensible by using Adobe Illustrator to create a block diagram of a very recognizable horse-shoe valley in Bennington County, Vermont.
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Figure 1.  Adobe Illustrator was used to make the block diagram using the 3-D view as a starting point (Caroline Alves).
Users no longer will look at a generic landscape found in the block diagrams of the old published soil survey. Instead, they will see familiar landforms from their own county. Then, they will be able to understand the spatial pattern of soil map-units in an identifiable context, tying in the underlying bedrock as one determinant of which soil catena occurs in that area. Soil scientists can use 3-D drapes of soil information to look for trends and inconsistencies in their on-going mapping or for making updates to existing mapping.

2) Interactive General Soil Maps: 

General Soil Maps for counties are a perfect application for using hyperlinks and graphics, either on a Web page or a CD.  At the top level the user can view the map of the entire county and then access pages that give detailed descriptions of the individual map-units. This presentation helps users to navigate the vast amount of information available only in the pages of the published soil survey. 
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Figure 2.  Interactive General Soil Map.
By clicking on the map-unit name the user opens a page describing the selected map-unit.
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Figure 3.   Graphics and text give an in-depth look at a particular map-unit.

A further improvement concerning this example would be to have hot spots on the actual map that would go to the map-unit descriptions. Again, by using 3-D drapes from ArcGIS users could see how the soils are arranged on real landscapes that are familiar to them. Links to profile shots of the component soil series found in the general soil map-units would expand the users understanding to an even greater degree.

3) Helping lay people understand soils terminology:

In much of the material found on the NRCS Web pages there is a tacit assumption that users will understand the soil science related terminology.  The published survey had a glossary included which provided some of the necessary background information. Graphics can enlighten the confused user. Borrowing a technique used by the Soil Testing Lab at the University of Vermont, it is helpful to show a soil rating on a relative scale to pinpoint where the soil in questions falls on the spectrum. The Testing Lab reports levels of soil nutrients on a scale of low to high to help the public get a better picture of their soil test results, where parts per million might be a meaningless number. As soil scientists, we need to realize the term “moderately well drained” may not make sense to the lay person, unless put into context.
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Figure 4. Graphics bring meaning to potentially confusing soils terminology – where does a particular soil series fall in the spectrum (graphics done using Adobe Illustrator by Caroline Alves).

We should strive to be creative in how we present our information. There is a pre-existing base of users who were accustomed to the published format and have probably adapted to the digital world with minimal problems. However, those encountering NRCS soils information for the first time could be confused and overwhelmed by the wealth of data and information that is presented on national and state sites.
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Figure 5. Visually unappealing NRCS Web page – full of useful data,

 but definitely not a way to draw in new users and students.

By using interesting graphics, a user will be more apt to investigate a site. Our Web sites need to be professional and non-frivolous, yet visually interesting. A British Web site of UK “soil-scapes” offers an intriguing and original way to present soils data.
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Figure 6. This Flash application draws in users and inspires them to explore the content; in the process they learn about soils (http://www.silsoe.cranfield.ac.uk/nsri/services/cf/gateway/ooi/intro.cfm).
Note the “fertility” rating (differing numbers of highlighted carrots) and the drainage status -  both based on graphics. Also of note, is the graphic which highlights the relevant part of the textural triangle showing the textures that are dominant in that soil type. Many of the techniques used to enliven soils data at this site can be adapted to improve the content of NRCS Web offerings. By using innovative presentation methods with intuitive graphics, the public will not be mystified by terminology that is only understood by those with training in soils.

4) Catering to a public that has a wide range of computer skills and may lack high speed internet access – CDs offer a good alternative distribution method:

The Web Soil Survey has been an important breakthrough in data delivery. Up-to-date soils data is a mouse-click away and available 24 hours a day. It is important to recognize some rural areas only have dial-up connections to the internet. Making alternative format data available is crucial in order to provide access to our data for all users. CDs offer a good alternative for those who lack high speed internet. Maps and data can be packaged on a CD, and then by using a browser interface, the user avoids prohibitively slow online data access. By condensing maps and data as a collection of Adobe Acrobat pdf files on a CD, users can print what they need on their home computers or use library facilities.

CDs can provide “one stop shopping,” gathering all the most widely used soils data for a  county in one place. Updating CDs periodically to keep them current needs to occur.  Additionally, theme CDs can help put issues into a local context. In Vermont, the “Important Farmlands CD” explains how the State land use regulation, Act 250, requires developers to address destruction of Prime soils.
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Figure 7.  A Soil CD condenses the most widely used data into a user-friendly format, with brief explanations of what the data means – this format does not overwhelm the user.
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Figure 8.  A Theme Based CD collects all relevant information for Important Farmlands in Vermont.

5) Customize soils information to specific user needs:

As previously mentioned, users can become overwhelmed by the complexity and amount of soils information available.  Another means of helping them understand this information is to tailor web applications to their specific needs.  For example, the Forage Species Selection Tool (www.forages.psu.edu) provides farmers with customized forage recommendations based on their soils and intended land use.  Using an interactive map of aerial photographs, the user locates his field and answers a few questions about how it will be used.  The report provided is based on the SSURGO data underlying the selected area; however, the users never need to interact directly with the data.
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Figure 9.  An example of a simple decision support tool that delivers soils information tailored to the specific need of the user.

Soil Visualization Tools and GIS Applications  for Internal Use by Soil Scientists:

As the “once over” nears completion, the time has arrived to do large scale analysis using the voluminous digital soil data resource. By making interpretive maps soil scientists can find obvious errors in attribute data. The MLRA concept will drive the update process to improve consistency between adjacent surveys and rid the data of its “county centric” bias. Queries to the database will unearth anomalies that can be corrected over physiographic regions. Maps to illustrate the results of the queries will uncover spatial patterns. Soil scientists need easy to use tools that will facilitate these activities.  

1) Combine soils data with other data layers  - to look for errors with older mapping:

The following example shows a comparison between two versions of a shoreline of a glacial lake that was derived by two different techniques.  The blue outline was derived by extrapolating DEM data, known shoreline locations and estimates of isostatic rebound. The other version of the shoreline involved selecting soil polygons that have lacustrine or outwash parent material. There is a good match between the two techniques. Mysteriously, the lacustrine soils end at a county boundary.  By using many sources of data, beyond strictly looking at the soils data, we can improve the quality of soil maps. Working with other disciplines (ex. geology) is a much easier task now that digital data can be combined.

[image: image12.emf]
Figure 10.  Note: in the town of Braintree there is a lack of lacustrine deposits-  even though this area was under a glacial lake, this is a red flag for updating the soil mapping.

2) Soil Scientists familiar with a region should make interpretive maps to look for obvious errors in the data – three dimensional views are especially helpful:

By checking over a parent material map and comparing it to a surficial geology map of the area, a miscoding of the attributes for a soil series was discovered. Lacustrine clays occur in the lower elevations on this island in Lake Champlain. Organic deposits are depicted in brown and the clays in green. Pink areas are bedrock controlled and are mapped as glacial tills. The map below is the corrected version. Due to a coding error, the island first appeared to be largely till soils which conflicted with the surficial geology map. Again, we can improve the validity of our data by making comparisons with data from other sources.
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Figure 11.  By shading in the parent material and draping it on a 3D DEM , it became clear there was a coding error – the lacustrine clays shown in green were missing.

3)  Map data at regional and national scales to investigate larger spatial patterns:

The nationwide digital soils databases available allow for closer scrutiny of soil series and soil taxonomy concepts over large areas.  For example, the Soil Extent Mapping Tool (www.cei.psu.edu) currently in development provides interactive national maps of individual soil series and other soil taxa extents based on the land area of series mapped in SSURGO 2.1 data provided by the Soil Data Mart.  The map-based interface provides a geographic context to information currently provided only in tabular and text format.  Geographic expression enhances the understanding of soil series concepts and Soil Taxonomy in relation to the natural divisions of the physical land resources.

[image: image14.emf]
Figure 12.  The Soil Extent Mapping Tool provides a means to review geographic ranges of series and other taxa.

Specific Recommendations to Improve Visualization of Soils Data for Both External Users and for Soil Scientists:

1. Add intuitive graphics to help illustrate confusing soil concepts or technical soil terminology on NRCS Web pages.  Provide Web design training that will conform with 508 regulations yet enliven soils information (we may understand our specialized jargon but non-soil scientists do not).


2. Encourage the use of Flash, Adobe Illustrator and Adobe Photoshop by Technical Soil Scientists, by making the software available and providing training – share useful diagrams created throughout the entire agency and build a library of images for internal and external users to use in soils education.


3. If there are still graphic artists employed by NRCS, make their skills and expertise available to soil scientists.


4. Encourage soil scientists to catalog and share soil profile shots and landscape images; additionally, put these images on NRCS web pages.


5. Publicize ideas and examples of interactive maps and excellent soil-related graphics that currently exist within the agency, from our cooperators and from outside organizations.


6. Share GIS applications and techniques that will assist evaluation of old mapping; use data from many sources (such as surficial geology).


7. Involve users, have focus groups to better understand users needs, develop new interpretations that mesh with contemporary needs (for example, suitability for mountain bike trails – not something anyone anticipated 20 years ago, but a real need in some parts of the county now).


8. Provide tailored information and one-stop shopping for users such as the “Important Farmland CD” in Vermont that explains the numerous rating systems for agricultural soil and how that is related to State regulations.


9. On the Web, cater to specific users – don’t overwhelm them with every possible soil attribute, but condense the information to a certain focus (foresters, home-owners, farmers, developers, etc.).  As a simple solution, use icons to help clarify and steer users to certain pieces of information. As a more complex solution, create applications that will collect the information specific to their needs – don’t make them wade through large amounts of data.

10. Recognize that not all parts of the country have good high speed internet access (especially rural areas); continue to use CDs as a data delivery option; ensure that data is updated as needed to keep it current.

11. The next generation of soil scientists have grown up with the graphics-rich world of the internet.  To encourage and inspire future soil scientists, we need to “speak their language” and show that pedology can be fascinating.  We need a Web presence that draws in students, encouraging them to explore a science that is still relatively new and vital to the survival of all of us.

Committee Recommendations

1. Actively support the development of tailored soil information products based on SSURGO data delivered from the Soil Data Mart or Web Soil Survey (examples: Soil Series Extent Mapping Tool, Forages Decision Support System, etc.)

2. NRCS should continue to work towards the development of an API to allow direct access to SSURGO and other soils data; upon implementation, support to developers interested in accessing this data should be provided.

3. Establish a Developer Network for developers (NCSS partnership?  Others?) working with SSURGO and other soils data; share information with developers through workshops, technical support, documentation, training, etc.

4. Prepare official disclaimer for custom soil applications regarding potential problems with spatial or tabular data and clearly stating that the official source of soil survey data is the Soil Data Mart.

5. Consider establishing an NCSS subcommittee on use and visualization of soil survey information.

Digital Mapping Standards
Digital soil mapping methods are rapidly being incorporated into soil survey procedures at local, state, and regional levels; however, no overarching national framework for the application of these methods exists.  Current National Cooperative Soil Survey (NCSS) standards for digital soil mapping and digital soil map products are primarily cartographic and do not address key issues in digital data analysis, management, and use.  In order to effectively and efficiently integrate digital soil mapping methods into the NCSS on a national basis, and subsequently to support the appropriate use, management, and maintenance of the resulting data, a subcommittee to develop a framework for Digital Soil Mapping in the NCSS is needed.  The primary objectives of this framework are to maintain consistency and enhance scientific credibility of digital soil map products through the development of guidelines and recommendations for producing and using digital soil map products.  (Powerpoint presentation included.)

Committee Recommendations

1. Support the establishment an NCSS committee or subcommittee (under Standards and/or New Technology) to review existing NCSS mapping standards for the soil and ecology business areas and their transfer to a digital geospatial environment. 

2. Develop a framework for digital mapping standards, their review and documentation.

3. Establish a special team of knowledgeable scientists to work toward this goal by the 2007 National NCSS meeting. 

Strategies for Information Sharing and Technology Transfer
Successful implementation of new technology in the NCSS is dependent upon the ability to disseminate ideas from research to applied settings as well as the ability to share information among the NCSS partnership throughout the year.  Pre-conference committee discussions regarding technology transfer and communication were summarized by Olga Vargas, NRCS-NY, and are presented below (Information Sharing and Technology Transfer).  Recommendations based on discussions during the northeast region NCSS meeting are listed under the heading “recommendations”.
Information Sharing and Technology Transfer
Olga Vargas, NRCS New York

With new technology there is always a learning curve, and to overcome this quicker it would be helpful to have a "bulletin board" where soil scientist could provide details on different technologies including methodology / pros & cons.  This would allow us to build on each others experience instead of continually reinventing the wheel across the country.  It would be a resource of "how to" with task guides, recommendations. Fact sheets could range from beginning users to advance users of various technologies available to NRCS Soil Scientist.

How can we develop an on-line space for sharing information such as GIS instructions or fact sheets?

Some options/ideas:

1. Store files on a shared drive within the CCE environment.  This is somewhat limiting, some employees still have issues where accessing the shared drive is very slow making it an undesirable means to acquire information.  Also this would make the information inaccessible to our partners.

2. Store files on https://my.nrcs.usda.gov/. There is a bulletin board for Approved Leave Donations, General Announcements, Human Resources and Office Information.  If there could be something similar established for new technology that would not only allow us to post messages but documents as well enabling us to share this information NRCS wide.  This would still limit access to our partners unless there was also a link to the following site http://ias.sc.egov.usda.gov that allows NRCS partners and Affiliates to access NRCS web applications.  This does still require an e-Authentication account and the user must also be identified as an Affiliate to access these screens.  Not all of our partners currently have or may not be willing to undergo the process of obtaining an e-Authentication account.

3. Files could also be stored by a partner who place documents on the web without access issues

4. Job Aids: Not sure what the policy is of having something posted to this site, maybe a bulletin board could be established here so that anyone can access it and add helpful information: http://soils.usda.gov/technical/ (Job Aids)
"A job aid is, simply put, something that can be used on the job to improve performance. The idea is to share products that may be of use to others either as they are or as templates or ideas for others to start with to develop products specific to their needs. Job aids include guidebooks, PowerPoint shows, Excel workbooks, tools, technical notes, and other products. These job aids come from the NSSC, MLRA Offices, and State Offices and are posted on the Web sites of these offices. Links are provided here to the appropriate Web site for each product."
Committee Recommendations
1. Develop a web page for the Northeast Region National Cooperative Soil Survey Partnership with links to other regions, NRCS, FS, NPS, University and other web pages, conference information, committee information, and a bulletin board for information exchange.

2. Post minutes from NRCS and other agency or university advisory groups relevant to the NCSS to a central location in a timely fashion. 

3. Update the NCSS newsletter format – consider a web-based newsletter with hyperlinks, etc. to encourage a wider audience. 

4. Adjust the current federal requirements for soil scientist positions (GS-470) to incorporate GIS and Remote Sensing training; recommend that universities also incorporate GIS and Remote Sensing coursework into soil science degree programs.

5. Develop a list of recommended GIS/RS skills for current and new soil scientists and provide a means of obtaining these skills to current soil scientists in the NCSS through on-line, face-to-face, or on-the-job training.

6. Utilize Geospatial Extension Specialists at Land Grant, Sea Grant, and Space Grant Universities to provide training in GIS/RS.

7. Develop call list/bulletin board/etc to facilitate sharing GIS/RS tips/tricks/instructions amongst NCSS; Include contact information and/or moderate the discussion.

8. Consider implementing quarterly teleconferences/ net-meetings among soil survey GIS users for training, communication, etc (NRCS-specific?, Tech Centers?).

9. NGDC and NCGC should appoint representatives to serve as (permanent?) liaisons to regional New Technology Committees (2 each for a total of 4)


























































