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For questions or comments regarding this product, contact Homer Sanchez, Rangeland Management Specialist. Grazing Lands Technology Development Team, Central National Technology Support Center, at (817) 509-3227, or e-mail homer.sanchez@ftw.usda.gov.
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Chapter 1:
Introduction 
The Value of Ecological Sites and Forage Suitability Groups
Looking across a pasture, watershed, or any landscape, it is not difficult to recognize that some parts are different from other parts in regards to the kinds and amounts of vegetation (fig. 1). Upon noticing these differences, one may ask, “Are these changes random occurrences, or is there a pattern or repeatable entity that can be described?”
Figure 1
Landscape photo showing several different land positions that are described as different ecological sites
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As nature would have it, a relationship does exist. To understand this variation across the landscape, the U.S. Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) classifies the different landscapes into units called ecological sites. These site delineations are used as the basic subdivision for inventory and analysis of landscapes. 
Any land inventory, analysis of that inventory, and resulting management decisions require the knowledge of these individual sites and their interrelationships to one another on the landscape. 
What is an ecological site?

An ecological site is defined as a distinctive kind of land with specific physical characteristics that differs from other kinds of land in its ability to produce a distinctive kind and amount of vegetation (USDA 1997). An ecological site can be rangeland or forest land. 
Why are ecological site descriptions important?

Today, land managers are challenged with synthesizing an overwhelming amount of scientific information concerning soils, hydrology, ecology, management, etc. Ecological site descriptions provide information describing the interactions among soils, vegetation, and land management.
What information is contained in an ecological site description?

The information comprising an ecological site description is presented in four major categories:

Site characteristics—Identify the site and describe the physiographic, climate, soil, and water features associated with the site.

Plant communities—Describe the ecological dynamics and common plant communities comprising the various vegetation states. The disturbances that cause a shift from one state to another are described. 
Site interpretations—Interpretive information pertinent to the use and management of the site.
Supporting information—Provide sources of information and data used in developing the site description and the relationship of the site to other sites.

Describing vegetation dynamics within an ecological site.
A state and transition model (STM) is used to describe the dynamics of vegetation and management interactions associated with each ecological site.
A STM (fig. 2) identifies the different vegetation states that may exist on a site, describes the disturbances that cause vegetation change, and restoration activities needed to restore plant communities (fig. 3). 

Figure 2
Example state and transition diagram for Deep Redland ecological site description in Eastern Edwards Plateau Major Land Resource Area
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Figure 3
Pictorial depiction of the different disturbances that can occur within communities of the Deep Redland ecological site
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Information on each individual ecological site can be found at: Ecological Site Information System (http://esis.sc.egov.usda.gov) Web Soil Survey (http://websoilsurvey.nrcs.usda.gov)
For additional information, contact Homer Sanchez, rangeland management specialist. Grazing Lands Technology Development Team, Central National Technology Support Center, at (817) 509-3227, or e-mail homer.sanchez@ftw.usda.gov.

Chapter 2:
Introduction to the Ecological Site Information System
(A)
General

The Ecological Site Information System (ESIS) is the repository for the data associated with the collection of forestland and rangeland plot data and the development of ecological site descriptions and forage suitability group descriptions. Ecological Site Information System is accessed at http://esis.sc.egov.usda.gov/. The ESIS is organized into three applications and associated databases:

Ecological Site Description (ESD)
Forage Suitability Group Description (FSGD)
Ecological Site Inventory (ESI)
The ESD application is the data entry location for all ecological sites for the NRCS and has the capability to produce automated ecological site description reports. 
The FSGD application stores and produces automated forage suitability group descriptions. This FSGD database is the official repository for all data associated with the development of forage suitability group descriptions by the NRCS. The FSGD application is under construction.
The ESI application allows a user to enter, edit, and retrieve rangeland, forestry, and agroforestry plot data. The ESI application is the official repository for all plot data collected via the Soil-Woodland Correlation Field Data Sheet (ECS–005), the Windbreak-Soil-Species Evaluation Data Sheet (ECS–004), and the Production and Composition Record for Native Grazing Lands (RANGE–417). 
Window 1
ESIS Homepage screen
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(B)
Conventions for Using the ESIS Application

The following conventions are used throughout the ESIS application:

Text boxes—A text box requires that the user types in data. Text can also be copied from other documents and pasted into the text box. Window 2 is an example of a text box.
Window 2
Text box, choice lists, and check box fields 
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Choice list boxes—Choice list boxes contain a list of appropriate items from which to make a selection. Normally, only one item can be chosen. The boxes vary in size and in number of items they contain. Boxes that have more items than can be viewed have a scroll bar on the right side that allows the user to scroll through the list of items. 
Choice list fields—Similar to the choice list box, the choice list field contains a list of appropriate items from which to make a selection. Unlike the choice list box, the list of items is viewed from a drop-down choice list. To select an entry, click the down arrow located on the right edge of the choice list field, then highlight and click the desired item in the drop-down choice list.
Some choice lists contain more items than can be displayed in the drop-down choice list. To see all of the items, use the scroll bar on the right side of the box to scroll through the items. Window 2 also shows several examples of a drop-down list of items in a choice list field. As an alternative to selecting from the drop-down choice list, the user can also select a choice by placing the cursor in the choice list field and typing the first letter of the first word of the desired choice.

Radio Buttons: Radio buttons are a modified form of choice lists. The difference is the user is able to view all of the items on the screen, rather than having a list of items in a drop-down choice or scrollable choice list box. Radio buttons are normally used when there are only a few choices. Only one item may be selected in a list. To select an item in a radio button list, click the round radio button. Window 3 shows an example of a radio button choice list.

Window 3
Radio button choice list
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Check boxes—Check boxes are similar to radio buttons in that they are a modified form of choice lists. Unlike radio buttons, however, more than one check box can be selected.

Entry/Edit tables—Several screens use a table structure to display data. The data cannot be entered or edited directly in the table. To enter data, click the Add button at the bottom of the table and then complete the subsequent screens. To edit previously entered data, select the blue highlighted data field of the row to be modified and then edit the desired information on subsequent screens. To delete previously entered data, select the blue highlighted data field of the row to be deleted and then delete the desired information on subsequent screens.
Action Buttons—When adding new data or editing data, the following action buttons will appear on the screen.

Add—Opens additional screens for the entry and saving of data.
Save—Saves the data entered on the screen into the database.

Clear—Clears all data entered on the screen. It does not delete data that were previously saved or inserted.

Return—Exits the screen and return to previous screen.

Modify—Replaces or updates the data previously recorded in the database.

Delete—Deletes the data previously recorded in the database. When the user clicks Delete, a message box opens to confirm the delete action. Click OK to delete the plot. Click Cancel to return to the screen without deleting the plot.

Reset—Similar to the Clear button. The difference is that when clicked, all the fields on the screen will revert to that data stored in the database, rather than to a blank field.
Copy—Copies information from one ecological site to another ecological site.
Upload Image—Uploads images into the database.
Chapter 3:
The ESIS - Ecological Site Description (ESD) Application
A. General

The ESD format in ESIS is Web based and was developed to store basic ecological site description information. The ESIS application Homepage is located at: http://esis.sc.egov.usda.gov.  Storing ESDs in ESIS will allow for efficient data retrieval thus benefiting more users. Use the report options to view and print final reports. Stored ESDs in ESIS can also be accessed through the NRCS Web Soil Survey.  

Window 4
ESIS Homepage Screen
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Access the ESD application by clicking on one of the active links for the Ecological Site Description section.  The Ecological Site Description (ESD) application provides the capability to enter, edit, and view reports of rangeland and forest land ecological site descriptions. Reports for approved ecological site descriptions and approved reference sheets are not security restricted. Data entry/edit can only be performed by authorized users.  Click on the appropriate Quick Access tab located on the upper left corner of the ESD Welcome Screen for Reports or Data Access.
Window5
ESD Welcome Screen
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Only individuals with ESD access privileges and a level II eAuthentication account can perform data edit/entry within the ESD application. To obtain an ESD login and password, or support with an existing login and password, contact one of the following individuals. 
· Homer Sanchez
homer.sanchez@ftw.usda.gov
· Ray Stoner

ray.stoner@ftw.usda.gov
· George Peacock
george.peacock@ftw.usda.gov
· Bruce Wight

bruce.wight@ftw.usda.gov
· Curtis Talbot

curtis.talbot@nssc.usda.gov
B. Selecting a Site to Add or Edit in ESIS - ESD

The ESD application is designed to allow intermittent data entry. The user can enter as little or as much data as is currently available to support an ecological site description. ESIS does not require the entry of all the data associated with a description at any one time. Databases can be updated as additional support material is assembled. The first few data entry screens are different for the entry of a new ESD versus the modifying of an existing ESD.  Data screens for all sections following the General Section should be common. 
Adding a New ESD in ESIS
From the ESD Welcome Page, click on the tab on the upper left corner called Data Entry/Edit.  This will take you to the ESD Entry Homepage.  Click the appropriate radio button to add a new Rangeland or Forest Land ESD. Click Continue. Select the MLRA and State (window 6) and click Submit. The user can enter/edit data only for the State(s) for which he/she is authorized.  If the user elected to add a Forestland ESD, the Add Forestland ESD screen is displayed. To add a new ESD, enter the following information.

Ecological site identification number—Each ecological site in ESIS is identified with an eleven (11) digit number. The first digit identifies the land type (R for rangeland, F for forest land, and G for Forage Suitability Group). The next four digits identify the MLRA number. The sixth digit is a single digit letter (default is Y) that designates the Land Resource Unit (LRU). The next three digits are used to uniquely identify that specific site. The final part of the ID is the two-digit letter state postal code. Enter the LRU and three digit site number assigned by the state. Additional guidance can be found in chapter 3, section 1 of the National Range and Pasture Handbook, or in section 1, or National Forestry Manual, part 637. Notice that the ecological site type and postal abbreviation for the State is automatically entered and cannot be edited. These and other guidance documents are accessible though links on the ESIS Homepage.  To change these entries return to the ESD homepage and start again. The MLRA number may be changed on this screen.
Window 6
Adding a rangeland ecological site.
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Enter the Site Name, and Optionally enter a Climate Zone and Phase
Site Name (a required field for both Rangeland and Forest land ESDs) — The Site Name field is limited to 100 characters.  See National Range and Pasture Handbook for guidance.  The name should be brief and based on recognized permanent features such as: kinds of soils, climate, or topography.  Plant Names alone are not acceptable.  Ecological sites named using soil/physiographic descriptors are much easier when communicating with land managers and other customers.  Keep in mind that an ecological site name can be frequently referenced in literature and through web services.  Keep the customer in mind when selecting a site name.   Some recommended Site Name examples are; Steep Adobe, Shallow Ridge, Clayey Hills, Shallow Loamy Uplands.  A poor Site Name example is:  Redwood-Douglas-fir/California huckleberry-salal, marine terrace, silty eolian deposits over marine deposits, loam.
Precipitation or climate zone (optional)—Example: 12–16 PZ.  This field is limited to 100 characters.  When populated, this field is concatenated as a secondary name field with the Site Name (Primary) for NASIS and Web Soil Survey reports.  
Phase (optional)—Enter the phase if one exist (example: Eroded). This field is limited to 100 characters.  When populated, this field is concatenated as a tertiary name field with the Primary and the Secondary name for NASIS and Web Soil Survey reports.  
Window 7
Entering data to a new ESD.
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Entering Primary and Secondary Plant Names (optional)
A Primary and Secondary tree, shrub and herbaceous plant can now be added as a part of the official site name for both range and forest ecological sites.  Entries are optional.  These names will not be concatenated as a part of the site name with NASIS nor Web Soil Survey.  Forest communities can often differ on the same general abiotic site or even on the soil component.  Examples include mapping units that extend beyond a species native range or communities that change due to slope aspect when mapping unit does not.  Therefore, it is recommended that enough overstory, shrub, and/or herb species be included in the name to adequately differentiate forested sites.
The naming convention now allows for includes a common, descriptive abiotic name component as well as a plant community name component (scientific and common name). The abiotic component can include optional modifiers (elevation, aspect, precipitation) as needed to adequately describe and differentiate the ecological site.

Scientific Names (optional)—Enter the scientific name of a primary overstory species, a primary shrub species, or a primary herbaceous species. A secondary triad of overstory, shrub, and herbaceous species may also be specified. 
The scientific names must match those in the Plants database (http://plants.usda.gov). The names are case sensitive, so genus should be capitalized and species should be all lowercase. When the user clicks the Continue button, the species names are validated against the Plants database. 
Click OK to return to the Add Forestland ESD screen and reenter the correct scientific name.

Click the Plants Database button to display the Scientific Name Search screen. Enter a genus name and click the Search button to get a list of all species belonging to that genus. Select the appropriate species and click the Select button.
The Add Forestland ESD screen is re-displayed with the selected scientific name inserted. Repeat this process until all scientific names are validated. Click Continue. The scientific names will be validated against the Plants database.
Window 8
Scientific Name Search screen
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Site author—Enter the name of the person(s) developing the ecological site description.

Description date (MM/DD/YYYY)—Enter the date the ecological site description was developed.
Selecting an Existing ESD for edit
From the ESD Homepage, click Ecological Site Description (ESD). Next, click the Data Edit/Entry task bar to perform edit or entry actions to an existing ESD. The task bar is located on the upper left-hand corner of the Welcome page. Only persons with eAuthentication login privileges and ESIS access privileges can perform data edit/entry. ESIS privileges and passwords can be assigned by George Peacock, george.peacock@ftw.usda.gov, Homer Sanchez, homer.sanchez@ftw.usda.gov, or Ray Stoner, ray.stoner@ftw.usda.gov.  Click I Agree to the Security Alert, and submit the eAuthentication login information for User I.D. and Password. 
To edit an existing ESD, click the appropriate Rangeland or Forestland ESD radio cell (window 9) and click Continue. Data from any State may be downloaded, but data entry and edit is restricted to only those states for which the user authorized.
Window 9
Screen page to view, enter, edit, or download an ESD [image: image12.png]Welcome to the
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The user can access an ESD by clicking State and/or MLRA. The MLRA drop-down will show all the MLRA certified ecological sites. Only ecological site descriptions that have been completed and are State approved will be on the next screen. 
Window 10
Screen page for State and MLRA
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Click the 11-digit ESD Number to edit. The General Site Screen opens and the user can perform entries for both the new and edit processes. Ecological site descriptions that are designated as complete are marked by an X in the Approved column. 
Window 11
 Screen page with the state ESD numbers and names 
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C. Populating the Nine Sections of the ESD 

After completing the requirements for adding a new ESD, the user can begin entering data into each of the nine (9) major sections of an ESD.  The user can complete the sections in any order desired. The following subparts provide detailed instructions for entering or modifying data in each of the nine sections. The nine major sections are:

· General Data




Community Phase Data 

· Physiographic Data 



Site Interpretations
· Climate Data 




Supporting Information

· Water Data 




Reference Sheets

· Soil Data
a. General Site Information 

The General Site Information data entry section is the first to be displayed after completing the requirements for adding a new ESD or selecting an existing ESD. This section provides tools to manage the basic information about an ecological site. The frame on the left side of the General Site Information screen contains a list of the nine data entry sections.  To edit a specific section, highlight and click the desired section name.
Window 12
General Site Information screen page
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Left Side Tabs – The left side tabs are grouped into three categories; Reports, Data Access and Data Type.  Click on the Reports section to access Approved ESDs and Approved Reference Sheets for ESDs.  Only users with Entry/Edit privileges can access data bases in the Data Access section and in the Data Type section.  All the sections of an ESD can be accessed individually by clicking on the appropriate access tab.  A new tab has been added at the bottom of the Data Type section that allows the user to preview what the daft ESD report looks like.  Click on the Preview Report tab is view the report as it is being developed.  Utilize this feature to review image uploads to make sure that they are appropriately sized. 

Site Name (a required field for both Rangeland and Forest land ESDs) — The Site Name field is limited to 100 characters.  The name should be brief and based on recognized permanent features such as: kinds of soils, climate, or topography.  Plant Names alone are not acceptable.  Ecological sites named with Soil/Physiographic descriptors are much easier to relate to, or conceptualize when used by land managers and other customers.  Keep in mind that the site name is frequently used in literature and web services to identify the site.  Some good Site Name examples; Steep Adobe, Shallow Ridge, Clayey Hills, Shallow Loamy Uplands.  A poor Site Name example is:  Redwood-Douglas-fir/California huckleberry-salal, marine terrace, silty eolian deposits over marine deposits, loam 

Precipitation or climate zone (optional)—Example: 12–16 PZ.  This field is limited to 100 characters.  When populated, this field is concatenated as a secondary name field with the Site Name (Primary) for NASIS and Web Soil Survey reports.  
Phase (optional)—Enter the phase if one exist (example: Eroded). This field is limited to 100 characters.  When populated, this field is concatenated as a tertiary name field with the Primary and the Secondary name for NASIS and Web Soil Survey reports.  
Scientific Names (optional)—Enter the scientific name of a primary overstory species, a primary shrub species, or a primary herbaceous species. A secondary triad of overstory, shrub, and herbaceous species may also be specified. The scientific names must match those in the Plants database (http://plants.usda.gov). The names are case sensitive, so genus should be capitalized and species should be lowercase. Use plant community names accepted by NVCS when possible. Click Save to validate the species names against the plants database. If a species name is not valid, the user will be returned to the previous screen.
If the user clicks the Plants Database button, the Scientific Name Search screen opens (window 8). Enter a genus name and click Search to get a list of all species belonging to that genus. Select the appropriate species and click Select. The General Site Information screen is re-displayed with the selected scientific name inserted. Repeat this process until all scientific names are validated.

MLRA Notes—New narrative field is available. 

Locator Map Image—The user has an opportunity to upload a locator map image for the ecological site. States can import a map that identifies the Major Land Resource Area (MLRA) boundaries where the ecological site occurs.  Enter the full pathway name of the image or select Browse to locate the file on the computer.  Only GIF or JPEG images can be imported. 
Change ID—Click this button to change the ESD ID. On the subsequent dialog box, enter the new ESD ID and click the OK button.
Copy ESD—The buttons in the upper right side of the screen allow the user to copy the entire ESD and change the ID number. Click this button to make a copy of an existing ESD. On the subsequent dialog box, select the ESD ID to copy, enter a new ESD ID, and click the OK button (window 13). The user must assign a unique ID to the new site. The ability to copy an existing ESD could save considerable data entry time.
Window 13
General Site page displaying the Copy ESD command and the Remove ESD command.
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Remove ESD—This button allows the user to remove the entire ESD from the database (be careful). Click this button to delete an entire ESD from the database. A warning will be displayed to verify that the user wants to delete the ESD. To move to another section of the Ecological Site Description, click that specific section on the left side of the screen.
Site Description Approval Procedures
Click the Add Approval button at the bottom of the table to display Add ESD Approval screen.  Click Save and Return, to save data entries.

Window 14
ESD Approval screen shot
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Version—The original ESD document entered into ESD is coded as version 1. Version 2 represents a revision of a version 1 document. A version 1 document may be a newly developed ESD or may represent a revision of a prior range site description. 
Author—Enter the name of the person who developed the ESD. More than one author can be entered.  
Author date—Enter the date the description is completed and approved by site Author.  Enter in the MM/DD/YYYY format (06/08/2007).

Approval—REQUIRED FIELD TO APPROVE THIS ESD.  Enter the name of the State specialist responsible for reviewing and approving the ecological site description for public distribution.  You must populate the Approval field and populate the Approval Date field, plus Save, to move the ESD from the production database to the ESD Approved database in ESIS and to other public web services.  Do not populate these two fields until the ESD is complete and meets agency guidance and policy.
Approval Date (MM/DD/YYYY) — REQUIRED FIELD TO APPROVE THIS ESD.  Enter the date this ESD is approved for public distribution. When the date field is completed, the ESD will be made available for public viewing and distribution. Only the State specialist responsible for approving the ecological site description should populate this field. Review agency guidance regarding the minimum requirements for and ESD to be posted in ESIS. You must populate the Approval field and populate the Approval Date field, and Save, to move the ESD from the production database to the ESD Approved database in ESIS and to other public web services.  Do not populate these two fields until the ESD is complete and meets agency guidance and policy.
Approval Notes—Enter support documentation relating to versions, participants and the approval process. Enter case history information or references linked to revisions. 
b. Physiographic Features

This section is used to record the physiographic features of an ecological site. These data should reflect the range of values representative of the various soil map unit components that comprise the site. Window 15 shows an example of the screen associated with this section. Information for this section can be obtained from the National Soils Information System (NASIS). Two reports have been developed in NASIS to assist in obtaining the information needed for this section. The Ecological Site Soil Properties report will contain landform, elevation, slope, and runoff class. The Ecological Site Water Features report will contain water table depth, flooding, and ponding information.

Window 15
Physiographic Features screen
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Physiographic Features Narrative Section—Enter a narrative description of the physiographic features representative of the site. Text can also be copied from other documents and pasted into the text box. Describe the position of the site on the landscape. Does the site typically generate runoff, receive runoff from adjacent sites, or receive and generate runoff?  Describe the temporal or seasonal changes in water table depth. Record the time period ponding occurs if it is seasonal.

Landform (choice list)—Any physical, recognizable form or feature of the Earth’s surface having a characteristic shape and produced by natural causes. Select up to three land form values associated with the site. Definitions of landform terms are in the National Soil Survey Handbook, Part 629, available on the Internet at following site: http://soils.usda.gov/technical/handbook/contents/part629.html#top
Aspect—Select up to 3 values. The aspect value is only marked if slopes are greater than twelve percent.
· North

· South

· East

· West

· Northeast

· Northwest

· Southeast

· Southwest

· Not Applicable

Site Elevation (feet)—Record the minimum and maximum elevation representative of the site. The representative values should correspond to those recorded in NASIS for the soil components comprising the site.

Slope (percent)—Record the minimum and maximum slope representative of the site. The representative values should correspond to those recorded in NASIS for the soil components comprising the site.

Water Table Depth (inches)—Record the minimum and maximum depth to the water table representative of the site. If it is greater than 60 inches, record 60 inches in both boxes. The representative values should correspond to those recorded in NASIS for the soil components comprising the site.

Flooding—Flooding is the temporary covering of the soil surface by flowing water from any source, such as streams overflowing their banks, runoff from adjacent or surrounding slopes, inflow from high tides, or any combination of sources. Shallow water standing or flowing that is not concentrated as local runoff during or shortly after rain or snowmelt is excluded. Standing water (ponding) or water that forms a permanent covering is also excluded from the definition.

Flooding Frequency (choice list)—Select from the choice list the minimum and maximum values for flooding frequency representative of the site. The representative values should correspond to those in NASIS for the soil components comprising the site.

Number of times flooding occurs over a period
None selected

None—No reasonable possibility of flooding; near 0 percent chance of flooding in any year or less than 1 time in 500 years.

Very rare—Flooding unlikely but possible under extremely unusual weather conditions; less than 1 percent chance of flooding in any year or less than 1 time in 100 years, but at least 1 time in 500 years.

Rare—Flooding unlikely but possible under unusual weather conditions; 1 to 5 percent chance of flooding in any year or nearly 1 to 5 times in 100 years.

Occasional—Flooding is expected infrequently under usual weather conditions; 5 to 50 percent chance of flooding in any year or >5 to 50 times in 100 years.

Frequent
 Flooding—Is likely to occur often under usual weather conditions; more than a 50 percent chance of flooding in any year or more than 50 times in 100 years, but less than a 50 percent chance of flooding in all months in any year.

Very frequent—Flooding is likely to occur very often under usual weather conditions; more than a 50 percent chance of flooding in all months of any year.

Flooding Duration (choice list)—Average duration of inundation per flood occurrence for occasional, frequent, and very frequent classes. Select from the choice list the minimum and maximum values for flooding duration representative of the site. The representative values should correspond to those recorded in NASIS for the soil components comprising the site.

None Selected

Extremely brief
0.1 to < 4.0 hours

Very brief
4 to < 48 hours

Brief
2 to < 7 days

Long
7 to < 30 days

Very long
> 30 days

Ponding—Ponding is standing water in a closed depression. The water is removed only by deep percolation, transpiration, evaporation, or a combination of these processes.

Ponding depth (inches)—Record the minimum and maximum values for the sites representative water ponding depth. These values should correspond to those recorded in NASIS for the soil components comprising the site.

Ponding frequency (choice list)—Select from the choice list the minimum and maximum values for ponding frequency representative of the site. The representative values should correspond to those recorded in NASIS for the soil components comprising the site.

Number of times ponding occurs over a period

None Selected

None—No reasonable possibility of ponding; 0 percent chance of ponding in any year, less than 1 chance in 100 years.

Rare—Ponding unlikely but possible under unusual weather conditions; from 1 to 5 percent chance of ponding in any year or 1 to 5 times in 100 years.

Occasional—Ponding is expected under usual weather conditions; > 5 to 50 percent chance of ponding in any year or > 5 to 50 times in 100 years.

Frequent
 Ponding—Is likely to occur under usual weather conditions; more than 50 percent chance in any year or more than 50 times in 100 years.
Ponding Duration (choice list)—Select from the choice list the minimum and maximum values for ponding duration representative of the site. These values should correspond to those recorded in NASIS for the soil components comprising the site.

Average length of time of the ponding occurrence
None Selected

Very brief 
< 2 days

Brief
2 to < 7 days

Long
7 to < 30 days

Very long
> 30 days

Runoff class (choice list)—Select from the choice list the minimum and maximum values for runoff class representative of the site. These values should correspond to those recorded in NASIS for the soil components comprising the site.

Criteria for determining runoff classes use a combination of surface slope and the permeability of the soil. Table 1 is based on the minimum permeability for the soil at or above 0.5 meter. If the minimum for the soil occurs between 0.5 and 1 meter, the runoff should be reduced by one class. If the lowest permeability occurs at 1 meter or deeper, the lowest value to 1 meter depth should be used rather than the lowest value for the soil.

Table 1
Index surface runoff classes


Slope 
- - - - - - - - -- - - - - - - - -- - - - - - - - - - - - - - -Permeability class*- - - - - --- - - - - - - -  - - -- - - - - - - - - - - - - - -
percent
rapid
moderately 
 moderate
moderately
slow 
very 


and very
rapid

slow

slow and 


rapid




impermeable
Concave
N
N
N
N
N
N

< 1
N
N
N
L
M
H

1–5
N
LV
L
M
H
HV

5–10
LV
L
M
H
HV
HV

10–20
LV
L
M
H
V
HV

*
N = Negligible, LV = Very low, L = Low, M = Medium, H = High, and HV = Very high
Runoff class choice list
None Selected

Negligible

Very low

Low

Medium

High

Very high

After completing the Physiographic Features section, click Save to save the data to the database. To move to another section of the Ecological Site Description, click the section desired.
c. Climate Features

This section is used to record the representative climate features of an ecological site. Data should reflect the range of values representative of the various soil map unit components that comprise the site. Window 16 shows an example of the screen associated with this section. Information for this section can be obtained from the National Weather and Climate Center. http://www.wcc.nrcs.usda.gov/.

Click the Climate Reports tab located on the upper right panel of the National Weather and Climate Center Home Screen. Click Map Based Climate Information Retrieval, select the State, County, and Wetlands to display weather data for the area of interest.  Guidance information and definitions are provided at:  http://www.wcc.nrcs.usda.gov/climate/foguide.html#toc
Window 16
Climate Features screen.
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Climate Features Narrative—Enter a narrative description of the climatic features representative of the site. Text can also be copied from other documents and pasted into the text box. Climatic features that typify the site, relate to its potential, and characterize the dynamics of the site, such as storm intensity, frequency of catastrophic storm events, and drought cycles, should be included.

Frost-free Period (days)—Expected number of consecutive days where air temperature does not fall below 32 degrees Fahrenheit. The number of days is based on the probability that the values will be exceeded in 5 years out of 10. Record the representative minimum and maximum number of days for the spatial range of the site.

Freeze-free Period (days)—Expected number of consecutive days where air temperature does not fall below 28 degrees Fahrenheit. The number of days is based on the probability that the values will be exceeded in 5 years out of 10. Record the representative minimum and maximum number that represents the spatial range for the site.

Mean Annual Precipitation (inches)—Enter the minimum and maximum average of the total annual precipitation that represents the spatial range for the site.

Monthly Precipitation (inches)—Record the representative monthly minimum and maximum precipitation value that represents the spatial range of the site. Select the minimum and maximum ranges of rainfall that occurs for the month. Do not use the lowest and highest recorded rainfall measurement found for the site in any particular month from the WETS database. Just provide the average minimum and maximum precipitation for the month.

Temperature—Threshold surface temperatures of 32, 28, and 24 degrees Fahrenheit are generally used to determine the effects of air temperature on plants using the following commonly accepted classification:
32 to 29 degrees Fahrenheit is a light freeze—tender plants killed, with little destructive effect on other vegetation.

28 to 25 degrees Fahrenheit is a moderate freeze—widely destructive effect on most vegetation with heavy damage to fruit blossoms, tender and semi-hardy plants.

24 degrees Fahrenheit and less is a severe freeze—heavy damage to most plants. At these temperatures, the ground freezes, with the depth of frozen ground dependent on the duration and severity of the freeze, soil moisture, and soil type.

Temperature near the ground may be significantly lower than temperatures measured at 5 feet, the normal height that air temperatures are observed. It is not unusual for surface temperature and air temperature to vary by 4 degrees or more.

Monthly Temperature (degrees Fahrenheit)—Record the representative monthly average minimum and maximum temperature for the site. After completing the Climate Features Section, click the Save button to save the data to the database.

Climate Station—Record the unique identifier(s) and name(s) of the climate stations from which the climate data was derived. Also, record the period of record for each climate station.
To record the data:
· Click the Add button at the bottom of the table to display the Add Climate Station screen. Record the climate station data and the period of record (i.e., 1954–1994) for each climate station.

· Save the data.

· If the user has more than one climate station, repeat the data entry procedure.

· Click Return to return to the previous screen.

To modify existing data:

· Click the blue highlighted link in the row to be modified.

· Make necessary changes.

· Save the data.

· Click Return to return to the previous screen.
To delete existing data:

· Click the blue highlighted link in the row to be deleted.

· Click Delete.

· Click OK.

d. Water Features

This section is used to record the representative water features that influence the plant communities on the site. Remember, these data should reflect the range of values representative of the various soil map unit components that comprise the site. Window 16 shows an example of the screen associated with this section.

Window 17
Influencing Water Features 
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Water Features Narrative—Enter a narrative description of the influencing water features representative of the site. This feature is for representing sites where the plant community is influenced by water or water table from a wetland or stream associated with the site. If the plant community for the site is not influenced by water from a wetland or stream, state this in the narrative. No other water feature information is needed. Stream and Non-Stream characteristics should be provided in narrative format, if there are any. After completing the Water Features narrative, click Save to save the data to the database.
Wetland Description (choice list)—Select from the choice lists of wetland system(s), associated subsystem(s), and class(es) representative of the site, based on the Cowardin wetland classification system. The available choices are: Estuarine, Lacustrine, Palustrine, Riverine, Unknown, and None. See appendix I for a complete system, subsystem, and class list. 
To select a wetland description:
· Click Add to display the Add Water Features screen.

· Select from the choice list of the wetland system and associated subsystem and class representative of the site.

· Click Save.

· If there are more than one wetland system, repeat the data entry procedure.
· Click Return to return to the previous screen.

To modify existing data:

· Click the blue highlighted link in the row to be modified.

· Make necessary changes.

· Click Save.

· Click Return to return to the previous screen.
To delete existing data:

· Click the blue highlighted link in the row to be deleted.

· Click Delete.

· Click OK.

Stream Types—If the user has a riverine wetland system, select from choice list of stream code(s) and associated narrative(s) describing the various stream type(s) representative of the site based on the Rosgen stream classification system. A site may have more than one stream type associated with the site. 
To select the stream type:

· Highlight the stream type. Multiple stream types maybe selected at one time by utilizing the Shift or Ctrl key.

· To move the selected stream type to the stream type table, click the arrow in the center of the screen. This places the selected stream type and the associated narrative in the database for this site.

· Click Save.

· Click Return to return to previous screen.

To remove a selected stream type:

· Highlight that stream type.

· Click the opposing arrow.

· Click Save.

· Click Return to return to previous screen.

To modify existing data:

· Click the blue highlighted link in the row to be modified.

· Make necessary changes.

· Click Save.

· Click Return to return to the previous screen.
To delete existing data:

· Click the blue highlighted link in the row to be deleted.

· Click Delete.

· Click OK.

To move to another section of the Ecological Site Description, click the chosen section on the left side of the screen.
e. Soil Features

This section is used to record the representative soil features for the site. Remember, these data should reflect the range of values representative of the various soil map unit components that comprise the site. Window 18 shows an example of the screen associated with this section. Soil Features Narrative Information for this section is available from NASIS. Two reports have been developed in NASIS to assist in obtaining the information needed for this section. The Ecological Site Soil Properties report obtains parent material kind and origin, surface texture, surface and subsurface fragments, drainage class, permeability class, soil depth, and available water holding capacity. The Ecological Site Soil Chemical Features report obtains electrical conductivity, sodium absorption ratio and soil reaction.

Window 18
Soil Features screen.
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Soil Features Narrative—Narrative description of soil features representative of the site. Record the depth in which the volume of subsurface rock fragments was determined. Describe extent of rills and gullies found in historic climax plant community of the site. Rills and gullies are inherent to some geologic formations. Describe extent of water flow patterns across the soil surface during overland flow. Soils with inherently high erodibility and low vegetation cover may have a large number of natural flow patterns. Describe amount and patterns of pedestalling and terracettes caused by wind or water inherent to historic climax plant community. Describe size and frequency of wind-scoured areas. Describe how susceptible the site is to compaction. Describe expected nature of surface organic layer of historic climax plant community. Describe the expected physical and chemical crusts that might be present.
Parent Material Kind (choice list)—This is a term describing the general physical, chemical, and mineralogical composition of the material, mineral, or organic from which the soil develops. Select one choice from choice list the kind of parent material predominant on the site. These values should correspond to those recorded in NASIS for the soil components comprising the site. Definitions of many of these terms are in National Soil Survey Handbook, Part 629.

Parent Material Origin (choice list)—Type of bedrock from which the parent material was derived. Select one choice from choice list the origin of parent material predominant on the site. These values should correspond to those recorded in NASIS for the soil components comprising the site. Definitions of many of these terms are in National Soil Survey Handbook, Part 629.

Surface Texture (choice list)—Select up to three values from the choice list of representative texture classes within a specified depth of the soil surface, in inches. The depth should be recorded in the narrative for representative soil features. These values should correspond to those recorded in NASIS for the soil components comprising the site.

Surface Texture Modifier (choice list)—Select up to three values from the choice list of representative texture modifiers within a specified depth of the soil surface, in inches. The depth should be recorded in the narrative for representative soil features. These values should correspond to those recorded in NASIS for the soil components comprising the site.
Terms in Lieu of Texture (choice list)— Select from the choice lists of other terms available to supplement the description.
Subsurface Texture Group (choice list)—Select from the choice list a general term used to denote the predominant texture group in the soil horizons within a specified depth of the soil surface, in inches. The depth should be recorded in the narrative for representative soil features. These values should correspond to those recorded in NASIS for the soil components comprising the site. The soil texture classes assigned to each group are:

· Sandy—cos, s, fs, vfs, lcos, ls, lfs, lvfs

· Loamy—cosl, sl, fsl, vfsl, l, si, sil, cl, scl, sicl

· Clayey—sc, sic, c

Surface Fragments % Cover (–3 inches)—Record the representative percent of the ground covered by fragments less than or equal to 3 inches on the site. These values should correspond to those recorded in NASIS for the soil components comprising the site. For surface fragments, a minimum and maximum range must be provided. If zero is selected, it will be assumed to be for both ranges unless otherwise specified. 
Surface Fragments % cover (>3 inches)—Record the representative percent of the ground covered by fragments greater than 3 inches on the site. These values should correspond to those recorded in NASIS for the soil components comprising the site. For surface fragments, a minimum and maximum range must be provided. If zero is selected, it will be assumed to be for both ranges unless otherwise specified. 
Subsurface Fragments % volume (–3 inches)—Record the percent by volume of the rock fragments less than or equal to 3 inches in the soil horizons to a specified depth. The depth should be recorded in the narrative for representative soil features. These values should correspond to those recorded in NASIS for the soil components comprising the site. For subsurface fragments, a minimum and maximum range must be provided. If zero is selected, it will be assumed to be for both ranges. 
Subsurface Fragments % volume (>3 inches)—Record the percent by volume of the rock fragments greater than 3 inches in the soil horizons to a specified depth. The depth should be recorded in the narrative for representative soil features. These values should correspond to those recorded in NASIS for the soil components comprising the site. For subsurface fragments, a minimum and maximum range must be provided. If zero is selected, it will be assumed to be for both ranges. 
Drainage Class (choice list)—Identifies the natural drainage condition of the soil. Indicates the degree, frequency, and duration of wetness. Select a range for the drainage class that is representative of the site. These values should correspond to those recorded in NASIS for the soil components comprising the site.

· Excessively
· Moderately well 

· Poorly 
· Somewhat excessively 

· Somewhat poorly

· Very poorly 
· Well 
Permeability Class (choice list)—Quality of the soil that allows water or air to move through it. Classes are estimated from soil properties. Select a range for the permeability class that is representative of the site. This value should correspond to that recorded in NASIS for the soil components comprising the site.


Permeability class

Class values (in/hr)

Very rapid
20
–
100

Rapid
6
–
20 

Moderately rapid
2
–
6

Moderate
0.6
–
2

Moderately slow
0.2
–
0.6

Slow
0.06
–
0.2

Very slow
0.0015
–
0.06

Impermeable
0.00
–
0.0015

Soil Depth (inches)—Record the representative minimum and maximum depth of the soil to the first restrictive layer, in inches. Restrictive layer would be considered as any layer that would obstruct rooting depth. These values should correspond to that recorded in NASIS for the soil components comprising the site.

Electrical Conductivity (mmhos/cm)—Electrical Conductivity is a measure of the concentration of water-soluble salts in soils. It is used to indicate saline soils. High concentrations of neutral salts, such as sodium chloride and sodium sulfate, may interfere with the absorption of water by plants because the osmotic pressure in the soil solution in nearly as high as or higher than that in the plant cells. Salts may also interfere with the exchange capacity of nutrient ions; thereby, resulting in nutritional deficiencies in plants. Standard unit of measure of a saturated extract is millimhos per centimeter at 25 degrees Celsius. Record the representative minimum and maximum values for the electrical conductivity of the soil, in millimhos per centimeter, from 0 to 40 inches in depth or to the first restrictive layer. These values should correspond to that recorded in NASIS for the soil components comprising the site. 

Classes of salinity are:

Classes
Electrical conductivity

 (mmhos/cm)

Nonsaline

0 – <2

Very slightly saline
2 – <4

Slightly saline
4 – <8

Moderately saline
8 – <16

Strongly saline
(( 16

Sodium Absorption Ratio—Measure of the amount of sodium (Na) relative to calcium (Ca) and magnesium (Mg) in the water extract from saturated soil paste. Soils that have a sodium absorption ratio of 13 or more may have an increased dispersion of organic matter and clay particles, reduced permeability and aeration, and a general degradation of soil structure. Record the representative minimum and maximum values for the sodium absorption ratio of the soil, in millimhos per centimeter, from 0 to 40 inches in depth or to the first restrictive layer. These values should correspond to that recorded in NASIS for the soil components comprising the site. 

Soil Reaction—Numerical expression of the relative acidity or alkalinity of a soil. The principal value of soil pH is the information it provides about associated soil characteristics. Two examples are phosphorus availability and base saturation. Soils that have a pH of approximately 6 or 7 generally have the most readily available plant nutrients. Strongly acid or more acid soils have low extractable calcium and magnesium, a high solubility of aluminum, iron, and boron, and a low solubility of molybdenum. In addition, these soils have a possibility of organic toxins and generally have a low availability of nitrogen and phosphorus. At the other extreme are alkaline soils. Calcium, magnesium, and molybdenum are abundant with little or no toxic aluminum, and nitrogen will be readily available. If pH is above 7.9, the soils may have an inadequate availability of iron, manganese, copper, zinc, and especially phosphorus and boron. 
Soil reaction is one of several properties used as a general indicator of soil corrosivity or its susceptibility to dispersion. In general, soils that are either highly alkaline or highly acidic are likely to be corrosive to steel. Soils that have pH < 5.5 are likely to be corrosive to concrete. Soils that have pH > 8.5 are likely to be highly dispersible, and piping may be a problem.

The most common soil laboratory measurement of pH is the 1:1 water method. Another method used, especially for Histosols, is the 0.01M calcium chloride method. Entries for both methods are shown in NASIS.

The descriptive terms for reaction and their respective ranges in pH are:

Ultra acid
1.8 – 3.4

Extremely acid
3.5 – 4.4

Very strongly acid
4.5 – 5.0

Strongly acid
5.1 – 5.5 

Moderately acid
5.6 – 6.0

Slightly acid
6.1 – 6.5

Neutral
6.6 – 7.3

Slightly alkaline
7.4 – 7.8

Moderately alkaline
7.9 – 8.4

Strongly alkaline
8.5 – 9.0

Very strongly alkaline
9.1 – 11.0

Soil Reaction (1:1 water)—Record the representative minimum and maximum values for the pH of the soil measured by the 1:1 water method, from 0 to 40 inches in depth or to the first restrictive layer. The 1:1 water method is generally used for all soils except Histosols. These values should correspond to those recorded in NASIS for the soil components comprising the site.

Soil Reaction (0.1 M CaCl2)—Record the representative minimum and maximum values for the pH of the soil measured by the 0.1 M CaCl2 method, from 0 to 40 inches in depth or to the first restrictive layer. The 0.1 M CaCl2 method is generally used for soils with organic horizons. These values should correspond to those recorded in NASIS for the soil components comprising the site. Record either 1:1 Water or 0.1 M CaCl2 minimum or maximum pH values.

Available Water Holding Capacity (total inches)—Volume of water that should be available for plants if the soil, inclusive of fragments, were at field capacity. It is commonly estimated as the amount of water held between field capacity and wilting point, with corrections for salinity, fragments, and rooting depth. Record the representative minimum and maximum values for the total available water capacity in the soil profile, in inches, from 0 to 40 inches in depth or to the first restrictive layer. These values should correspond to those recorded in NASIS for the soil components comprising the site.

Calcium Carbonate Equivalent (percent)—Quantity of carbonate (CO3) in the soil expressed as CaCO3 and as a weight percentage of the less than 2 mm size fraction. The availability of plant nutrients is influenced by the amount of carbonates in the soil. This is a result of the effect that carbonates have on soil pH and of the direct effect that carbonates have on nutrient availability. Record the representative minimum and maximum values for the calcium carbonate equivalent, in percent, from 0 to 40 inches in depth or to the first restrictive layer. These values should correspond to those recorded in NASIS for the soil components comprising the site.

After completing the Representative Soil Features Section, click Save to save the data to the database. To move to another section of the Ecological Site Description, click the section on the left side of the screen.
f. Plant Communities 

All discussions relative to potential states and communities, including site dynamics are covered in this section. 
Ecological Dynamics of the Site—Describe the general dynamics of the site (window 19). States could be described at the level of growth form, lifeform, or functional group. Describe the changes that are expected to occur because of variation in the weather, and what effects this might have on the dynamics of the site. Include the assumptions made of how the site developed (fire frequency, native herbivory). Provide detailed discussion regarding the natural processes that occurs in the different stages of the plant community. 
Window 19
Community Phase data screen
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Save—Saves the current text in the Ecological Dynamics of the Site text box.

Reset—Clears the current text in the Ecological Dynamics of the Site text box.

Delete—Deletes the current text in the Ecological Dynamics of the Site text box.

Upload Image—Click this button to upload an image of a STM that shows the vegetation states and the transition pathway between the states. Complete the information on the subsequent Add an Image dialog box (window 19), and then click the Add Image button to upload the image. This screen allows for the upload of an image representing a STM diagram. The image should appear when the user returns to the Community Phase screen. All image files must be of the file type JPEG or GIF and cannot be larger than 250KB in size and should not exceed a pixel size of 600 ( 800. The best image size for a community photo and STM is less than 600 ( 800 pixels for an 8.5 ( 11 inch word document.

If the photo or STM does not exceed the delete image tab, the photo should work. To ensure the photo or STM does not affect the margins, go to complete report, HTML printable format, File, Print Preview. If the paragraph does not get cut off, the pictures meet the parameters. If the paragraph does get cut off, either the community photo or the STM is too large. Find the image that is affecting the margin of the print preview document.

Go back to the photo in jpg format and reduce the pixel size to less than 600 ( 800. If the pixel size is already less than 600 ( 800, reduce the pixel size to 500 ( 700 or until the photo fits within the print margins.
Window 20
Adding An Image 
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Building State and Transition Models—Efforts to link data from ESIS to various reports and efforts to hyperlink STM data to other databases require that a consistent STM numbering format be used. The State and Transition Diagram (STM) should follow the new number and letter schematic format. Each box that represents a state or a community will be assigned a number. Each arrow that represents an action will also be assigned a number. A State’s failure to follow the recommended format below may result in limited functionality in the future. Below is an example of the preferred STM format. 
· States will be identified with whole number (1, 2, 3…).
· Community Phases will be assigned a whole number plus a decimal number (1.1, 1.2…). The first value represents the state and the second value identifies the community phase within the state.

· The arrows which identify feedback mechanisms between community phases within a state are illustrated in a number/letter format. The number represents the originating point of the arrow or feedback mechanisms. A separate letter will be assigned to each arrow departing from a community phase. For example, the symbol 1.1A indicates that the arrow or action represented by the arrow, originated from state 1, community 1, and the letter A designation illustrates that it is the first arrow that departs from that community phase. A second arrow departing from the same community phase would be numbered 1.1B. A community phase to community phase return arrow example would be 1.2A.

· Transition arrows are identified with a capitalized T and the sequential number and letter combination. Again, remember that the number represents the departure point for the arrow or action (T1A).

· Restoration Pathways are actions that represent the re-establishment of pre-threshold states following active restoration of autogenic repair mechanisms. Restoration Pathways are identified with a capitalized R and the sequential number and letter combination. This is illustrated as a return arrow to a previous state (R2B).
· A name will be required for each state, and for each Community Phase. One state or community should be designated as the Historic Climax Plant Community or the Reference Plant Community. Exceptions to this guidance are given in the NRPH.

· No name should be assigned to actions described by arrows.

· No acronyms or excessive literature should be entered on the STM diagram. These actions can be better described in the narrative fields. 
Window 21
State and Transition Model showing naming and numbering protocol
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Entering State Information
The vegetative state and community phase information should correspond to that shown in the STM diagram. State and transition models will be used to describe vegetation dynamics and management interactions associated with each ecological site.

Ecological site development, along with associated climatic conditions and normal disturbances (occurrence of fire, grazing, flooding) remaining within normal ranges, produces a plant community in dynamic equilibrium with these conditions. One plant community should be designated as the historic climax plant community (HCPC) or the reference plant community. The HCPC for a site in North America is the plant community that existed at the time of European immigration and settlement. It is the plant community that is best adapted to the unique combination of environmental factors associated with the site. Natural disturbances such as drought fire, grazing and insects were inherent in the development and maintenance of these plant communities. The HCPC of an ecological site is not a precise assemblage of species for which the proportions are the same from place to place or from year to year. 
· To enter State information, click the Add State/Community button located at the bottom of the Community Phase Information screen. The state number must be a whole number value. No letter designation is allowed at this point. 
· The State Name field must be completed, and the word state should not be part of the name.
· Enter the State Narrative information for each state separately on the state screen. Once the state number, name, and narrative has been entered, click Save and Return. 
· Enter and save all states before proceeding to entering any community phases. 

· Enter all states first and then proceed to entering each of the Communities Phases. Each state that is saved will show up in blue highlight on the bottom of the Community Phase screen.
Window 22
Entering State information
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Entering Community Phase Information

· Community Phase information can only be entered after a state has been saved. Click Add to add each new plant community. A saved Community will appear as a blue highlighted state name. These can also be edited.
· Enter the Plant Community Phase Number as a whole number value (1, 2, 3…). For example, if a state has two community phases, enter a 1 for community phase one, and enter a 2 for community two, of state 1. Note: The report section of the ESIS database will assign the appropriate numeric values internally. The community phase numbers in the ESD report will matches the STM diagram assigned numbers.
· Enter the Plant Community Phase name. This should mach the name assigned on the STM diagram. A 100 character limit exists for this field. Make names as short and descriptive as possible. No numbers are needed in the name.

· Enter the narrative discussion for the community phase. Copy and Paste options are available. Click Save and Return.
· Repeat the process above to enter additional community phases within the same state.
· Remember that the user must enter and save all the states and community phases prior to entering pathway or transition information.
· Community phases that have been built will show in blue highlighted on the State screen.

Window 23
Community Phase screen
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Entering Community Pathway Information

The action which explain the cause-and-effect processes between two communities within a state are defined as Community Pathway information. The actions which occur between communities are shown on the STM diagram as the Arrows between Community Phases. Ecological resilience is diminished by improper land use practices (e.g., fire suppression, soil erosion, invasive and introduced species and extreme environmental conditions such as drought or insect and disease outbreaks and can be facilitated by implementing practices that speed up resource recovery).
· To enter data for a Community Pathway, open the State and the Community Phase from where the transition arrow on the STM diagram departs. Remember, all data entry must be made from the departing state or community phase. 
· Click Add Community Pathway to access the Community Pathway database screen (window 23). 
· Community Pathway Number —Enter the sequence number as assigned on the STM diagram. The entry should be a numeric decimal number/Capitalized Letter combination (1.1A).

· Community Pathway Narrative—Enter narrative discussion on the state and community ecological resiliency. Actions relative to within-state dynamics that influence resilience and state proximity and vulnerability to potential thresholds should be discussed in this section.

· To Community Phase—Click the Drop-box and select destination point for the pathway arrow. The Community Phase identified should be the Community Phase that results from the actions described in the narrative discussion.

· Practices—If the user is completing the return arrow pathway information, complete this section. This section should be left blank when the user is completing information that describes ecosystem degradation. Practices from this section should be selected when the user is describing activities that can be applied to restore ecosystem function and resilience. These activities are generally referred to as facilitating practices that are implemented to speed up the process of site or resource recovery. Examples are: range seeding, prescribed grazing and prescribed burning. 

· The user can highlight each practice individually, or can highlight several practices at one time by holding the Control and Enter keys, or the Control key only.  Click Add to move practices to the Selected Practices box. 
· Click Save and Return to save data entries.
Window 24
Community Pathway screen
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Entering Transition Information
Discussions which describe activities or actions that occur between states are entered into this section. A thorough understanding of terms such as ecological resilience, transitions, thresholds, and restoration pathways is critical prior to completing this section.

· To enter data for a Transition, open the State and Community Phase from where the transition arrow on the STM diagram departs.

· Scroll down the Community Phase screen until the Add Transition button is shown. Click the Add Transition button to enter transition information.
· Transition Number—Enter the number as assigned on the STM diagram. The entry should be a letter/number combination. Place a capital T in front of the number and end with a capital letter (T1A).

· Transition Narrative—Triggers that induce threshold occurrence and result in state change and actions relative to state-to-state dynamics are described in this section. 
· To State/Community Phase— Click the Drop-box and select destination point for the transition arrow. The State or Community Phase identified here should be the Community Phase that results from the actions described previously.
· Click Save and Return to save data entries.
Window 25
Entering ecological site Transition information
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Entering Restoration Pathway Information
The ability to re-establish previous stable states following the occurrence of thresholds is also of vital interest to ecosystem managers. These activities are described in this section. Re-establishment of former states following active restoration of autogenic repair mechanisms that maintains state resilience is best described as Restoration Pathways. The concept of restoration pathways clearly conveys that restoration practices are required before the former state can reoccupy the site. It prevents the inconsistency of suggesting that thresholds are reversible, which by definition, they are not. Restoration pathways may vary greatly in probability of success, appropriateness of restoration prescriptions, and cost (Suding et al. 2004; Bestelmeyer 2006). 

Restoration pathways can be assessed with indicators that identify the residual properties of former states that continue to exist within alternative states after thresholds have been crossed (Briske et al. 2006). For example, when grassland states cross thresholds and are converted to woodland states not all properties (grassland species, seed banks, soils) of grassland states are immediately lost, even though the resilience limits have been exceeded. The presence of residual ecosystem properties may greatly influence the rate, probability of success, and prescriptions required for restoration pathways. These residual properties often decline with increasing resilience of alternative states through time following threshold occurrence (Dye et al. 1995; Valone et al. 2002). Once these residual ecological properties have been minimized, the probability of implementing successful restoration pathways diminishes and the potential cost of restoration increases (Briske et al. 2006; Bestelmeyer 2006). For example, species loss can be overcome with seeding in many cases, but repair of soil properties and hydrological processes will require more elaborate and prolonged restoration prescriptions (Whisenant 1999, Herrick et al., 2006).
· Restoration Pathway Number—Enter the number as assigned on the STM diagram. The entry should be a letter/number combination. Place a capital R in front of the number and end with a capital letter (R1A).

· Restoration Pathway Narrative—The indicators that can re-establish pre-threshold states following active restoration of autogenic repair mechanisms are described in narrative format in this section. Actions relative to state-to-state dynamics are also described.

· To State/Community Phase—Click the Drop-box and select destination point for the transition arrow. The State or Community Phase identified here should be the Community Phase that results from the actions described.
· Practices—Highlight one or more practices, as applicable and click Add.
· Click Save and Return to save data entries.
· The screen shot displays the correct formation of state and community phases database.

Window 26
Entering Restoration Pathway information
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The database is structured to require the user to be in the state or community field from where an action originates in order to make entry or edits. In other words, if an arrow departs from state 2 to state 3, the user must be in the State 2 screen before a field can be opened to describe the drivers of change represented by that departure arrow. 
Window 27
Display of ESIS final data entry screens.
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Entering Forest Overstory/Understory Composition Section for a Community Phase
A narrative description of the forest overstory and understory for an identified Community Phase within an identified ecological state, and the overstory canopy cover (all species together) are entered into this section. It contains the following:

· Forest Overstory Composition—A narrative to be used as an introduction to the Forest Overstory Species table.

· Forest Understory Composition—A narrative to be used as an introduction to the Forest Understory Species table.

· Canopy Cover (%)—The range of overstory canopies (all species) that can be expected in this community phase including a representative value. The height of the trees is typically greater than 13 feet.

To enter the screen:
· Click Community Phase for a particular state.
· Scroll down the Community Phase to the Forestry Overstory Composition—Forest Understory Composition section.

To enter data:

· Text may be entered directly or copied from another source and pasted into the text boxes.

· Enter the appropriate range of canopy covers for the representative stand (all species) – Minimum (Low Overstory Canopy Cover), maximum (High Overstory Canopy Cover), and the representative (Rep. Value Overstory Canopy Cover). 

· Click Save under the Community Phase Narrative.
Window 28
Forest Overstory/Understory Composition narrative screen
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Percent Ground Cover by Material Type

Click Add to access the Soil/Ground Cover screen.

· Soil surface cover—Soil surface cover is the percentage of the soil surface actually occupied by vegetative basal cover, biological crust, litter, surface fragments, water, and bare ground. Enter values in percent. When the Soil Surface Cover button is clicked, the fields displayed in window 29 are available. 
· Ground cover (vertical view)— Ground cover is the percentage of material, other than bare ground, that protects the soil surface from being hit by a raindrop. This includes the first contact with plant canopy cover, biological crust, litter, surface fragments, bedrock, and water. Enter as percent. To enter Ground Cover values only, click Ground Cover, Cover Type and only the left portion of the screen is displayed. 

Window 29
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Percent Canopy Cover by Height Classes
Enter the percent canopy cover range, by plant type and height category. Enter the percentage of soil surface covered by a vertical projection of the outermost perimeter of the natural spread of foliage of plants. Click Add or Modify to access Canopy Cover screen. 
· Enter percent value in the From field and another value in the To field for each plant type. 

· Data depicts the average height and canopy cover for each vegetative stratification level.  

Window 30
Various cover tables for range and forest 
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Forest Overstory

Forest overstory data for an identified Community Phase within an identified State is entered in this section. The data is for overstory trees, tree ferns, or vines typically having heights greater than 13 feet. Significant digits for numeric entries are shown in the example screen. It includes the following:

· Plant Symbol—The national scientific plant symbol. To search for a symbol, click Find.

· Plant Type—Characterization of the listed plant as tree, tree fern, or vine/liana

· Nativity—Classification of the listed plant as native, introduced, or unknown

· Cover—The range (low and high) of the estimated or measured canopy (by percent) for the listed species. 

· Live Canopy Height—The representative bottom and top heights (feet) of the live canopy for the listed overstory species as it occurs in the overstory stratum of the community phase.

· Tree Diameter—The representative minimum (low) and maximum (high) range of diameters, in inches, of the boles/trunks > 13 feet in height for the listed tree species in the correlated overstory stratum at a reference height (typically 4.5 ft. above the average ground line) as related to the identified community phase.

· Basal Area—The representative measured, estimated, or calculated minimum (low) and maximum (high) basal area (ft2 per acre) for the listed species in the correlated overstory stratum as related to the identified community phase.
To enter the screen:
· Click the Community Phase for a particular state.
· Scroll down the Community Phase to the Forest Overstory Species table

· Click Add
To enter data:

· Enter the national scientific plant symbol into the field. 

· Click Validate to confirm that the correct plant symbol was entered. If a plant symbol is valid, a scientific name and common name will be displayed. Click Find to search for unknown symbols.

· From the drop-box, select the appropriate Plant Type for the listed species.

· From the drop-box, select the appropriate Nativity for the listed species.

· Enter into the corresponding fields the ranges of canopy Cover (in percent), Canopy Depth (Live Canopy Height) (in feet), Tree Diameters (in inches), and Basal Area (ft2/acre) for the listed species.

· After completing data entry into the fields, click Save.
· Click Clear to enter data for another species.

· After entering and saving the data for all the appropriate species, click Return.
Window 31
Forest Overstory data entry screen
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Searching for Plant Symbols—Find…
· To look up a plant symbol using the Find button, enter a Symbol or partial Symbol to attempt to locate. Use wildcard characters to represent unknown characters. The underscore (_) will match on exactly one character, the percent (%) will match on zero or more characters. Press Find to initiate the search.

· Highlight the correct species and click Select.
Forest Understory 

· Forest understory data for an identified Community Phase within an identified State is entered in this section. The data is for understory plants typically having heights less than 13 feet. It includes community phases consisting of young stands of trees, such as seedlings and saplings less 13 feet tall, along with associated other woody and herbaceous vegetation. Significant digits for numeric entries are shown in the example screen. It includes the following:

· Plant Symbol—The national scientific plant symbol. To search for a symbol, click Find.

· Plant Type—Characterization of the listed plant as Grass/grass-like, Forb/Herb, Fern/fern ally, Shrub/Subshrub, Tree, Tree Fern, Vine/Liana, Biological Crusts, or Nonvascular
· Nativity—Classification of the listed plant as Native, Introduced, or Unknown.

· Cover—The range (Low and High) of the estimated canopy cover (by percent) for the listed species. For amounts less than 0.1 percent, enter 0 (zero) signifying a trace amount.

· Live Canopy Height—The representative bottom and top heights (ft) of the live canopy for the listed understory species as it occurs in the understory stratum of the community phase.

To enter the screen:
· Click the Community Phase for a particular state.
· Scroll down the Community Phase to the Forest Understory Species table

· Click Add
To enter data:

· Enter the national scientific plant symbol into the field. 

· Click Validate to confirm that the correct plant symbol was entered. If a plant symbol is valid, a scientific name and common name will be displayed. Click Find to search for unknown symbols.

· From the drop-down, select the appropriate Plant Type for the listed species.

· From the drop-down, select the appropriate Nativity for the listed species.

· Enter into the corresponding fields the ranges of canopy Cover (in percent) and Canopy Depth (Live Canopy Height) (in feet) for the listed species.

· After completing data entry into the fields, click Save.
· Use Clear to enter data for another species.

· After entering and saving the data for all the appropriate species, click Return.

Window 32
Forest Understory data entry screen
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Searching for Plant Symbols—Find…

To look up a plant symbol using the Find button, enter a Symbol or partial Symbol to attempt to locate. Use wildcard characters to represent unknown characters. The underscore (_) will match on exactly one character, the percent (%) will match on zero or more characters. Press 'Find' to initiate the search.  Highlight the correct species and click Select.
Community Phase Annual Production
This section populates annual production by plant type. Production is based on air-dry weight values and is presented as pounds per acre. Enter the Low, Representative Value, and High production yields in pounds per acre for each plant type. Click Add to access the Annual Production screen.
Window 33
Entering annual production by plant type 
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· Plant Type—Click drop-down box and select the appropriate plant type (Grass/Grasslike, Forb, Shrub/Vine, Tree, Lichen, Moss or Microbiotic Crust).

· Plant Type Pounds per Acre—Production is reported as the median air-dry production and the fluctuations to be expected during favorable, normal, and unfavorable years. In areas where examples of the historic climax plant community are not available, cite the highest production in the plant communities for which examples are available.
· Save and Reset—Be sure to save data after each complete entry.
Window 34
Community Phase Annual Production screen and the Community Phase Composition. 
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Community Phase Composition 
A detailed species composition list should be entered for the historic climax community or reference plant community. Composition list for additional states or communities are optional and entry should be substantiated by support data. Click Add to access the Range Composition screen. Data is first entered by Plant Type and Group Number. Enter group categories by Plant Type, Group Number, Group Label, Percent Cover, and group annual production for Low and High in pounds per acre. Production is based on air-dry weight values. 
Copying Plant Community Composition from an Existing ESD to a New ESD
ESIS allows the user to copy plant composition information for one or multiple plant groups or plant types from an existing ESD to a new ESD. To perform this task, the user must be in the ESD plant community that will serve as the destination point for the copied data. Click the Copy tab as illustrated in window 34. 

Window 35
Copying plant community data
[image: image35.png]Plant Community Composition Group Annual Production in rsidere

Plant Type Croup Number Group Lahel Low





From the drop-down shown above, select the MLRA that stores the source information for the ecological site. Highlight the 10-digit ecological site of the specie information and click Continue.

Window 36
 Copy Range Composition screen
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From the drop-down, select the Plant Community to copy desired information. Next, select one or more Group Number/Plant Types. Click Copy.

Window 37
Copy Range Composition 
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All plant communities selected in window 36 will now be copied to the plant community composition section for the new ecological site.
Window 38
Copied plant community composition screen.
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Entering Group Production Data Elements:
· Plant Type—Click drop-down box and select the appropriate plant type (Grass/Grasslike, Forb, Shrub/Vine, Tree, Lichen, Moss or Microbiotic Crust).

· Group Number—Number each plant group, whether it is a single plant or a group of plants consecutively, beginning with number 1, 2, 3…. Discontinue the use of group 0. 

· Group Label—Enter a group label for each plant type. Establish plant groups for plants that have similar growth habits, structure and cover, or response to disturbance similarly. For example, group together tall warm-season grasses, cool-season grasses, shade tolerant, shade intolerant, short grasses, small shrubs, tall shrubs, and forbs. Some may prefer to group plants based on primary or secondary values. A group can include single specie, or a group of species. 
· Group Pounds Per Acre—Record the low and high production yields in pounds per acre for each Plant Type. These values represent the range of variability for that specie across the extent of the ecological site. An example for variability of production may be a soil or climatic variability across the site. This value should not address annual climatic variability (drought, above average rainfall). Annual climatic variability values are addressed during reconstruction of the annual growth.

· Save—Be sure to save data after each complete entry.

· To enter Annual Production data and Foliar Cover data by individual specie, click Add at the bottom of the Range Composition screen.
Window 39
Entering group production data elements
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Entering Specie Production Data Elements: 
Click Add on the Range Composition screen to access the Species Composition screen. Complete this screen if the scientific plant symbols are known. If not known, click Find to access another screen. 

Searching for the Plant symbols through the Find key:

· Find—To find the plant symbol, click Find to access the Find Plant Symbol screen.

· Search pattern—Enter a Symbol or partial Symbol to attempt to locate. Use wildcard characters to represent unknown characters. The underscore (_) will match on exactly one character; the percent (%) will match on zero or more characters. Click Find to initiate the search. If the first two letters of each of the scientific names are entered followed by the % sign, the program does an excellent job of locating the species. Example: Search for Bouteloua gracilis. Enter BOGR% in the Search Pattern field and click Find. The program provides one or more possible matches.
· Select—Highlight the Symbol that matches and press Select to have the Symbol and Scientific Name transferred to the previous page. Repeat the Find process as often as required. Pressing Cancel will clear the screen. 

· Delete—To delete specie, click the blue highlighted scientific plant name, click Delete, and OK. To delete a Plant Type, click Delete and OK in the Range Composition screen.

Window 40
Find Plant symbol
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Entering Specie Production Data Elements: 

· Plant Symbol—Enter the national scientific plant symbol in the Plant Symbol field. This value may have been brought over through the Find process.

· Annual Production (lbs/Acre—Enter a value for low and high annual production. Annual production is based on air-dry weight values. 

· Foliar Cover (Percent)—Enter a value for low and high foliar cover. Canopy (Foliar) cover is the portion of the soil surface covered by a vertical projection of a plant canopy. This is effectively the area that is protected from the raindrops and the area in shade when the sun is directly overhead. This definition of canopy (foliar) cover is often referred to as foliar cover (USDA-NRCS 1997 and USDI-BLM 1996). Source: Glossary, Monitoring Manual, Volume II. Canopy (foliar) Cover %: Canopy (foliar) cover (%) is calculated by counting the number of canopy intercepts (Top canopy = species code). Divide this sum by the total number of points sampled. Multiply this value by 100. Inventory Method: Line Point Intercept. Record first hit. (Example: 14 canopy hits = 14 ( 100 = 28% canopy cover (foliar) 50).
· Save—Click Save, Clear, and repeat the process for each additional plant in that group. Click Return to complete this section.
Window 41
Entering Specie Production Data Elements
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· To find an additional plant within the same plant type group, click the blue highlighted Specie Name and then click Find. Repeat procedures.

· To go back to the Community Phase screen click the Return tab located within the Range Composition screen. Scroll down the Community Phase screen and click the next Community Phase Plant Type. Repeat procedures.

Window 42
Displaying specie production and foliar cover information
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Growth Curves
Enter a growth curve for the state or plant community being described. Enter data in percent growth by month. When entering this data, consider the GLA growth curve information that may be on file in the state. Each state should maintain one master growth curve database. A couple of examples of growth curve descriptions: Shortgrass in good production with few forbs and shrubs or Low vigor shortgrass with annual forbs.

· Selecting a Stored Growth Curve—If the State has previously loaded Growth Curves in ESIS, they are accessible through the Select a Growth Curve process. Click box and select State. Click box for Growth Curves, scroll down and click the appropriate growth Curve. Use of Growth Curve data is not state sensitive, therefore anyone can select any available growth curve. All data fields will be populated. Click Save. Click the Graph button to review the curve. 

· Adding a New Growth Curve—Enter a Curve ID number. The number is to be used only one time in each State. The first two digits are for the State postal code, and for the last four digits enter numbers from 0001 to 9999. A State-approved list should exist at the State level and oversight for numbering is the responsibility of the designated grazing land specialist for the State.

· Growth Curve Name—Enter a brief descriptive name for each curve. 

· Description—Describe the parameters for the growth curve.

· Percent Production—Enter the percent of growth produced by month. Totals must equal 100 percent. Click Save. The saved file the will now become a permanent growth curve record and can be accessed through the Select a Growth Curve option.
Window 43
Populating Growth Curves 
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· Establishing a Growth Curve Database—Multiple growth curves can be stored in ESIS. To enter one or more Growth Curves into the ESD database, click the Edit/Enter Growth Curve task button on the left-hand side bar. The Edit/Entry Growth Curve screen page is now displayed.
· New Entry—Populate the State, Growth Curve ID, Growth Curve Name, Description, and each of the percent production fields. Click Save. 
· Entering Additional New Growth Curves—To enter a new Growth Curve, click Clear. If the user enters a new curve before clicking Clear the previous curve will be overwritten.
g. Site Interpretations

This section of the ESD application is used to record interpretive information pertinent to the use and management of the ecological site and its related resources. The Ecological Site Interpretations section records information for the animal community, hydrology function, recreational use, wood products, other products, and other information sections. 

Narrative Text Fields—Record interpretive information pertinent to the use and management of the site and its related resources. Refer to the National Range and Pasture Handbook and the National Forestry Manual, Part 537 for details on the type of information to record in these narratives.

Click Save to save narrative fields. Click Clear to clear all entered data in all the narrative fields. Click Delete to delete the data in all the narrative fields.
Window 44
Ecological Site Interpretations 
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· Animal Community—Includes information regarding wildlife and livestock interpretations. 
· Wildlife Interpretation—A general introductory paragraph should be developed that provides general information about the entire ecological site. Additional paragraphs with in-depth descriptions regarding specific specie relationships to the plant community level should also be described. A thorough description of what should be included in the wildlife section is in chapter 3 of the National Range and Pasture Handbook. 

· Livestock Interpretations—General descriptions for use of this site by livestock, domesticated wildlife, wild horses, and burros, should be included. Suitability of the site for grazing by kind and class of livestock and potential management problems that exist (poisonous plants, topography, and physical barriers) should be described. Describe wildlife-livestock interactions and competition. Show the uses by kind and class of livestock and potential management problems that exist 

· Hydrology Functions—Enter a narrative description of the hydrology on the site. Include changes in hydrology functions that may occur with the shifts in plant communities that can occur on the site. For each community, describe the changes in infiltration and runoff characteristics expected because of changes in plant species composition and soil surface characteristics. Include information regarding water budgets for the different plant communities.

· Recreational Uses—Enter a narrative description of the potential recreational uses that the site can support or which may influence the management of the site. List special concerns that will maintain the recreational potentials. Describe site conditions that may limit its potential. Also, list plant species that have aesthetic values, uses, and landscape value. The different plant communities that can occur on this site may have different uses or values for recreation. 

· Wood Products—Enter a narrative description of the kinds of wood products the site is capable of producing and any potential impact that may influence the management of the site as a result of producing these products. The narrative should note which plant communities would produce wood products, if any.

· Other Products—Enter a narrative description of potential uses of other products on the site. These may include such things as landscape plants, mushrooms, berries, ferns, and nuts. Again, consider the different plant communities that can occur on the site.

· Other Information—Other pertinent, interpretive, and descriptive information may be included.
Plant Preference by Animal Kind

The part of the Ecological Site Interpretations screen shown in the window below displays the Plant Preference by Animal Kind table that lists forage preference ratings for various plant species by plant part and time of year. It contains the following items.

· Add— to establish a new record or modify an existing record. The Animal Plant Preferences screen opens.
· Data Entry—Click the Animal Kind drop-box and select the applicable animal kind from the choice list. Record the forage preference by month for the applicable plant parts for each plant species. The animal type field is used to further identify animal species. For example, if deer is selected from the animal kind choice list, the animal type can be further identified as mule in the animal type field. The choice list for the plant scientific name field contains a list of all plant species previously entered for the site.

· Save—After complete entry for first animal specie, click Save to save data then continue entering data for the next animal type, plant specie, and plant parts, as appropriate. 
· Return—When all data have been entered, click Return to return to the Plant Community screen. Click Clear to clear all entries. This will not delete previously saved entries. 

· Delete—Highlight a row in the Plant Preference by Animal Kind table and click Delete at the bottom of the table to delete all data for that particular row from the database.

· Preference Values—Record a listing of plant preferences by animal kind and animal type. For each animal kind, a preference rating can be listed for a plant species and/or various parts of a plant species for each month of the year.
· None selected
· Preferred—Composition of a plant species is greater in the diet of the target animal than is available in the area being grazed by this animal.
· Desirable—Composition of plant species is approximately the same in the diet of the target animal as that available in the area being grazed by this animal.
· Undesirable—Composition of plant species is lower in the diet of the target animal than is available in the area being grazed by this animal.
· Not consumed—Plant species that would not be eaten under normal extremes in forage conditions, but if no other forage is available, the target animal will attempt consumption although at greatly reduced rates.
· Emergency—Plant species that an animal will eat when preferred, desirable, and undesirable plant species are below levels that will impede the animal’s ability to maintain their potential dry matter intake.
· Toxic—Rare occurrence in the diet of the target animal and, if consumed in any tangible amounts, results in death or severe illness in animal.
· Used, but degree of utilization unknown
Window 45
Animal Plant Preference screen
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Forest Site Productivity

Forest site productivity expressed as site index and annual production data is entered in this section. It conveys the site index and annual productivity of the major tree species on the site. It contains the following:  

Scientific Name—The appropriate species from the list of overstory species that was created in the Community Phase Data screen.

Site Index (ft)—The minimum (low) and maximum (high) site index values for the listed species. These values should correspond to those recorded in NASIS for the corresponding soil components and tree species.

CMAI (ft3/acre)—The annual volume growth for fully stocked natural stands at the age of culmination of mean annual increment for the specified species and site index. The minimum (low) and maximum (high) productivity values for the listed species are recorded. The CMAI for each species is listed in the National Forestry Handbook.

Age of CMAI—The age at which the culmination of mean annual growth (increment) occurs. 

Site Index Curve Code—Identification of the site index curve used to determine productivity. 

Site Index Curve Citation – The full citation based on the Site Index Curve Code.

To enter the screen:
· Click Site Interpretations on the left menu.
· Scroll down to the Forest Site Productivity table

· Click Add.
To enter data:

· Choose the appropriate overstory species from the drop-box.

· Enter into the corresponding fields the ranges of Site Index and CMAI values for the listed species.

· Enter into the appropriate field the age of CMAI. 

· From the drop-box, select the appropriate Site Index Curve Code. After a code is selected, the Site Index Curve Basis and Site Index Curve Citation will appear on the screen. These will be included into the Reports table.
· After completing data entry into the fields, click Save.
· Use Clear to enter data for another species.

· After entering and saving the data for all the appropriate species, click Return.

Window 46
Forest Site Productivity [image: image46.png]Scientific Name:

Site Tndex (feet):

CMAT eubie feetper Acrek:

Age of CAT:

Site Index Curve Code:

Site Index Cusve Basi

Site Index Cuve Citation:

Forest Site Productivity

Ecologieal Site Deseription.

FIBYIRTX

soTa

Coil, TS, and FX. Sclumacher, 1953, Sit index curve for
young stands of oblolly and shovtleaf pine in the Pisdmont
Platean Region. Jowrnal of Forestry S1(6): 432.435, (derved
Srom: United States Department of Agrivltwe. 1929, Vo,
yiel, and stand tables Fox second-growth southern pires. USDA
Miscallanscns Publicaton 50 (revised 1976).

(o

[(Reum Creemt [ e





Other Productivity

This part of the Site Interpretations screen is used to enter data into the Other Productivity table of the ESD report. It conveys in narrative form, other expressions of site productivity. It contains the following:

Scientific Name—The applicable name of the overstory species for which the narrative is written.

Other Productivity—Site productivity other than CMAI. This may include data for volume growth in other units of measure, production figures for multi-story cropping systems and others. Include appropriate information such as units of measure, applicable stand management requirements or conditions, references, and harvesting methods.

To enter the screen:
· Click Site Interpretations.
· Scroll down to the Other Productivity table

· Click Add
To enter data:

· Choose the appropriate overstory species from the drop-down.

· Enter the narrative into the corresponding field.

· After completing the narrative entry, click Save.
· Click Clear to enter data for addition productivity information.

· After entering and saving all the data that will included into the report, click Return. 
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Window 47
Other Productivity entry screen

h.  Supporting Information
This section of the ESD application is used to record information useful in assessing the quality of the site description and its relationship to other ecological sites. The Supporting Information screen consists of seven parts. Record information about the site and its relationship to other ecological sites. If 417s are used to support the development of ESD’s, provide the counties and locations of specific 417s used. Click the appropriate box in this section to keep the information confidential from the public, if so desired.
Window 48
Supporting Information
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Associated Site Screen—The first section of the Supporting Information section displays the Associated Sites table which lists sites commonly located in conjunction with the site being described. 
· Add—Click the Add button at the bottom of the Associated Site section to Filter through the list of available ESD records.  

· Select an Existing Site—Select an associated site from the Select an Existing Site choice list or enter a site by entering the appropriate data in the Input a New Site fields. Add narrative information describing similarities to, and differences from, the site being described. 

· Save—After entering the appropriate data, click Save to save the data to the database.  Enter other associated sites, if appropriate. When all data have been entered, click Return to return to the Supporting Information screen. Click Clear to clear all entries. The Clear button will not delete previously saved entries.

· Delete—Highlight a row in the Associated Sites table and click Delete at the bottom of the table to delete all data for that particular row from the database.

Window 49
Selecting Associated Sites
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Similar Sites—The part of the Supporting Information screen shown above displays the Similar Sites table that lists sited that resemble or can be confused with the site being described. Enter information about other ecological sites that are similar or can be confused with the site being described. Select or enter a site number and a narrative statement about how or why this site is similar to the site being described and how it differs. It contains the following items.

· Add—Click Add at the bottom of the table to record new data or modify existing data by clicking on a blue link. 

· Select an Existing Site—Select a similar site from the Select an Existing Site choice list or enter a site by entering the appropriate data in the Input a New Site fields. A narrative describing similarities to and differences from the site being described may also be entered in the narrative field. 

· Save—After entering the appropriate data, click Save to save the data to the database, then continue entering other similar sites, if appropriate. When all data have been entered, click Return to return to the Supporting Information screen. Click Clear to clear all entries. The Clear button will not delete previously saved entries.

· Delete—Highlight a row in the Similar Sites table and click Delete to delete all data for that particular row from the database.

Inventory Data References—The Inventory Data Reference screen is used to enter a narrative description of the data references supporting the site description. It contains the following items. 

· Narrative—Enter a narrative description of how the data about the interpretive plant community were obtained and any other pertinent information relative to site inventory plots supporting the site description.

· Clear—Click Clear to clear all entries. The Clear button will not delete previously saved entries. 

· Delete—Click Delete to delete the narrative from the database.
Inventory Data References by Plot—The Inventory Data References table lists site inventory plots that support the site description.  

Window 50
Inventory Data Reference by Plot
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· Add—Click Add R-417 or Add ECS-5 at the bottom of the table to record new data or modify existing data by clicking on a blue link. 
Window 51
Selecting 417 plot data at the state and county level.
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· State—Select State and County.   

· Check —Select each ESD dataset that is reference information and Save.  

· Delete—Click Delete to delete a R-417 or ECS-5 from the database.
Window 52
Inventory Data Reference table competed.
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Other Inventory Data Reference— From the Supporting Information screen, click on Add to open the entry table for Other Inventory Data Reference. 
· Data Source—Enter a descriptive identifier for the source of the plot data in the Data Source field. For example, site data recorded in the NRCS range site inventory database should be referenced as ESI–Rangeland. 
· Number of Sample Plots, Sample Period—Enter the plot and sample information or data that corresponds to the plot ID recorded in the ESI Rangeland database. State and County are selected from the choice list provided.

· Save—Click Save to save the data, continue entering other data references, if appropriate. When all data have been entered, click Return to return to the Supporting Information screen. Click Clear to clear all entries. The Clear button will not delete previously saved entries. Enter a listing of inventory plots supporting the site description. Record the data source and sample identification of each inventory plot used in the development of the site description.
Window 53
Other Inventory Data Reference by plot 
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State Correlation—If applicable, list the states that have been correlated.

· Add a State—For each state that uses the site being described, click the state name in the choice list and then click > to add that state to the selected states list. 
· Remove a State—To remove a state from the selected states list, click <. 
Window 54
State Correlation screen 

[image: image53.png]State Correlation

Available States:

Selected States:

[Aabama
Alaska
Arizona
Arkansas
Caliomia

Colorado >

Connecticut
Delaware <
Distrct of Columbia
Florida

Georgia

Hawail

[Texas





Type Locality—The type locality table lists the physical location of sites that typify the site being described. Click the Add button at the bottom of the table to record new or modify existing data. 
Window 55
Type Location section within the Supporting Information screen 
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It contains the following items:  

· Type Location Information—Enter the latitude and longitude of each typifying site. The township, range, section, and a general description of the location may also be recorded. If entered, the State and county are selected from the choice list provided.
· Type Locality Sensitivity—This section is used to identify whether the type location contains sensitive information that should not be made public.  If you click Yes, the information will remain behind a secure password.  Select Yes or No.

· General Description—Enter other important information for the site in narrative format.
· Save—After entering the appropriate data, click Save to save the data to the database, and then continue entering type localities, if appropriate. When all data have been entered, click Return to return to the Supporting Information screen. Click Clear to clear all entries. The Clear button will not delete previously saved entries.

· Delete—Highlight a row in the Type Locality Table and click Delete at the bottom of the table to delete all data for that particular row from the database.

Window 56
Type Locality 
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Relationship to Other Established Classifications—List those references that describe classification systems similar to the site being described. Enter narrative description of how this ecological site description may relate to other established classification systems, such as A.W. Kuchler’s Potential Natural Vegetation Map.

Other References—Record other references that were used in the development of the site.
Window 57
Relationship to Other Classifications and Reference documentation 
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i. Rangeland Health Reference Sheet
The official repository for Rangeland Health Reference Sheets resides within each specific Ecological Site Description stored in ESIS. Through ESIS, states can track and display their approved Reference Sheets. 
Only personnel with entry/edit privileges will be able to enter and post reference sheets in ESIS. Click Yes to the Security Alert, and follow eAuthentication Login request by submitting the User I.D. and Password. 
Click the Data Edit/Entry task bar located on the upper left-hand corner of the page to perform all edit or entry actions to an existing ESD. 
Scroll down task bar under Data Types and click Reference Sheets to open up a reference sheet data entry form. Most data fields are in narrative box format. Information can be typed or copied.
The Approval Name and Date are required to complete a reference sheet. An entry in the date section will activate the reference sheet for display. 

Do not date any products until they are complete. The > sign besides the different reports section links will indicate whether an approved database information exist.  There should be only one reference sheet developed for each ecological site.
Window 58
Rangeland Health Reference Sheet  
[image: image57.png]Reports

> Approved ESD
Reports

> Approved Reference
Sheats

Data Access

> Data EdiEntry,
Daunlaad, Reparts
> GSAT Downloads

> Edit/Enter Grouth
Curve

> 3D Options
> salactE5D

Data Type

> Ganeral Data

> Physiographic Data
Climate Data
Water Data

Sl Data

Community Phase
Dats

> Site Interpratations

> supporting
Informatian

> Refarence Shest

Rangeland Health Reference Sheet

Ecologieal Site Deseription ID: RO2EXYOI00T
Author(s)participant(s):

Contact for lead author:

Date (MMWDDYYYY):

[

Reference Sheet Approval

P —l_

Motes'are insered ov updated only when an Approval or Revision is made

Notes:

Composition (Indicators 10 and 12) based on:
©® Annual Production
O Foliar Cover
O Biomass

Indicators. For achindicator, dsserb the potential for the ste. Whare possbls, (1) we mumbers, (2) inchds axpected range of vahss for bove- and below-average years and
natual dtusbance regimes for each commuity vithin the referencestate, when sppropriate and (3) cite data

1. Number and extent of sills





D. Producing Reports


(1) Ecological Site Description Reports 

Ecological Site Descriptions stored in the database are available for viewing through pre-formatted reports. These reports are formatted to resemble the sample report shown in the National Forestry Manual, and the National Range and Pasture Handbook. The user has the option of producing a complete Ecological Site Description report or an individual report of any one of the eight sections of an ecological site.  Approved Ecological Site Description reports are available through the web but a password or user name is required to access un-approved ESD reports.
· Approved ESD Reports—To produce an ESD report, click Approved ESD Reports radio button. The Approved Reference Sheets can also be accessed through this process. The user does not need to enter a username or password. A new Welcome Page will appear.

· Select a State—From the choice list, select the appropriate state. This is a required step.

· Select MLRA—The user can select an MLRA from the choice list, but it is not required. Selecting an MLRA may reduce the number of ESD’s from which to select. Click Submit to open the state and MLRA approved list. 

· Access the ESD—Select an ESD by clicking one of the blue highlighted ID numbers.  To view the entire ESD report, 

· Complete Report —Click on Complete Report to open up the entire ESD report.  Individual sections from the left hand tab can also be selected and printed.   
· HTML printable format—To print the report in HTML format, click the HTML Printable Format button on the upper left corner of the screen. The HTML Format does two things; it removes the Blue Web NRCS Header and it reformats the title. No other changes occur.
· Print—To print the complete report, click File and Print.

· Changing headers and footers—Some users are interested in removing the header and footer information on the reports. Headers and footers can be accessed by clicking File and Page Setup. This action can only be performed at the user level. Exercise caution as this action may also eliminate page numbers or other functions. 

· Printing reference sheets—The Rangeland Health Reference Sheet will be printed as a section of the complete ESD document or can be printed independently. To print only the reference sheet for the site, click the Rangeland Health Reference Sheet option located on the upper left screen and also click the HTML Printable Format radio button.


(2) Rangeland Health Reference Sheets

ESD products that are ready for public access should be approved by the State Rangeland Management Specialist for rangeland and by the State Forester for forest lands. The state discipline leaders must sign and date each ESD product prior to it being available in the Approved Reports section.  Approved Reference Sheet reports can be accessed through the ESIS-ESD Welcome Page. 
· Window 59
ESIS-ESD Welcome page 
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· Access Approved Reference Sheets—Click the Approved Reference Sheet option to access the approved Rangeland Health Sheets. 
· Select a State—From the choice list, select the appropriate state. 

· Select an MLRA—Select an appropriate MLRA from the choice list. If the user does not select an MLRA all Approved ESD’s will be posted. If an MLRA for Reference Sheets is selected, only those ESD’s with Approved Reference Sheets will be filtered. 

· Submit—Click the Submit button to open the approved ESDs and Reference Sheet reports. 


Window 60
Approved ESD Reports screen 
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· From the list of Approved ESD Reports for the selected state and MLRA, click on the 11-digit ESD number (highlighted in blue) to access the ESD report and the approved Reference Sheet, if available.

· Window 61
Approved ESD Report screen 

· [image: image60.png]Data Access
> Raturn to Reports
Selaction Sareen

Report Selections
General

> Physiographic
Fasturas

> Climate Features
> Water Festures

> Sail Features

> Blant Cammunities
> Site Interpratations

> supporting
Informatian

> Rangeland Health
Refarence Shest

> Complete Report

> HTML Printable
Format

UNITED STATES DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE

ECOLOGICAL SITE DESCRIPTION (Old Format Report)

ECOLOGICAL SITE CHARACTERISTICS
Site Type: Rangeland g JJ yeq

'/

Site Name: FAN 14-17 PZ
site ID: RO09XY0040R.

Major Land Resource Area: 009-Palouse and Nez Perce Prairies





· Rangeland Health Reference Sheet—To access the PDF format report, click the Rangeland Health Reference Sheet link or option on the left side bar. 
· The > tool will only display for files that contain an approved report. If no > sign appears, no approved Reference Sheet is available.
· Printing Reference Sheets—The Rangeland Health Reference Sheet will be printed as a section of the complete ESD document, or can be printed independently. To print only the reference sheet for the site, click Rangeland Health Reference Sheet and the HTML Printable Format button.
Window 62
Report format for completed Rangeland Health Reference Sheet.
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Reference Sheet

Author(s) participant(s): Dave Womack, Dan Robinett, Tom Reis, Emilio Carrilo
Contact for lead author: NRCS Tucson Area Office
Date: 2/8/2005 MLRA: 040X Ecological Site: Sandy Loam Upland 10-13" p.z. RO40XA118AZ  This rmust

be verified based on soils and climate (see Ecological Site Description). Current plant community cannot be used to identify the
ecological site

‘omposition (indicators 10 and 12) based on: X Anmual Production,  Foliar Cover,  Biomass

Indicators. For each indicator, describe the potentialfor the site. Where possible, (1) use mumbers, (2) include expected range of
walues for above- and below-average years for each community and naural disturbance regimes within the reference state, when
appropriate and (3) cite data. Confinue descriptions on separate sheet.

1. Number and extent of rills: Infrequent, 40-60 feet apart, not well defined.

Presence of water flow patterns: Faily common, cover approximately 10% of the area; approximately 30-50 feet in length
before hifting an obstruction.

3. Number and height of exosional pedestals or terracettes: Most perennial grass and shrub plans have accumlated pedestals
1-2 inches in height, respectively. Terrecettes are 15-20 feet apart along water flow paths with a 2-inch elevation difference from
above to below the terracete. Terracettes are not as stable as those observed in 12-16" pz, in that they are breached more often
on this site

Bare ground from Ecological Site Description or other studies (rocks, litter, standing dead, lichen, moss, plant canopy
are not bare ground): 40-45%; some areas have higher cover on gentler slopes and lower cover on steeper slopes.

5. Number of gullies and erosion associated with gullies:

one

Extent of wind scoured, blowouts and/or depositional areas: none

Amount of litter movement (describe size and distance expected to fravel): Herbaceous lter transported in water flow
paths 30-50 fect in length and herbaceous lfer moving from bare sol areas

8. Soil suface (top few mm) resistance to erosion (stabili

values): No slakce test done. Expect ratings of 2-3 in bare areas, and 4-5 under shrub and perennial grass canopies.

values are averages - most sites will show a range of

9. Soil surface structure and SOM content (include type and strength of structure, and Achorizon color and thickness):
Wealk angular to subangular blocky, color is 10YR7/3 dry, 10YR5/3 moist, thickness to 13 inches.

10. Effect on plant community composition (relative proportion of different functional groups) and spatial distribution on
infilfration and runoff: 30% canopy cover of large shrubs, succulents, half shrubs and grasses, 50-55% liter cover,
approzimately 2.5% basal cover; 25% of cover is perennial grasses; 30% of cover s frees and shrubs; cover is well dispersed
throughout the site. Mote: reference area has a higher cover of mesduite than expected for the site.

11. Presence and thickness of compaction layer (usually none; describe soil profile features which may be mistaken for
compaction on this site): No compaction layer on this site; bare soil areas have thin laminar crust from raindrop impact;
‘pensirometer tests with weight drop distance from top of weight to top of impact ring = 2.24 feet were: average = 3.92 inches,
5.d. = 1.19 inches. Tests outside IBP exclosure on SRER were average =217, s.d. = 0.4

12. Functional/Structural Groups (list in order of descending dominance by above-ground weight using symbols: =, >
toindicate much greater than, greater than, and equal to) with dominants and sub-dominants and "others” on
separate lines:

Dominant:large shrubs (mesqite #1, desert hackberry #2, blue paloverde #3, and mormon tea) > perenial grasses >
succulents > half shrubs = annual forbs & grasses

Sub-dominant

Other.

Addtional

13. Amownt of plant mrtality and decadence (include which functional groups are expected to show mortality or
decadence): Approximately 50% basal cover of perennial grass species and 50% basal cover of sub shrub species has been lost
due to prolonged drovght

14. Average percent litter cover (50%) and depth (0.5 inches):

15. Expected anual production (this is TOTAL above-ground production, not just forage production: 500 lbs/ac
unfavorable precipitation; 800 Ibs/ac normal precipitation; 1000 lbsfac favorable precipitaton.

16. Potential invasive (including noxious) species (native and non-native). List Species which BOTH characterize
degraded states and have the potential to become a dominant or co-dominant species on the ecological site if their
future establishment and growth is not actively controlled by management interventions. Species that become
dominant for only one fo several years (e.g., short-term response to drought or wildfire) are not invasive plants. Note
that unlike other indicator, we are describing what in NOT expected in the reference state for the ecological site:
mesauite, Opuntia, burroweed, & snakeweed are increasing not invading, Bufflsgrass and Lehmann lovegrass.

17. Peremnial plant reproductive capabili
class distribution of plants

- Not affected even following several years of drought period for the region. Good age

Reference Sheet Approval

Approval Date
5. Cassady 5/7/2007





(E)
Downloads
(1) Growth Curve Downloads 

· From the ESIS homepage, click the ESD link.

· From the Data Access link on the upper left, click GSAT Downloads.

· Under Download type, click Growth Curves and Submit.

Window 63
Downloading Growth Curves
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· To select State(s), use shift-click or ctrl-click to select multiple States and press Submit.

· Select one or more Growth Curves to be downloaded. To select all growth curves, click the Select All button at the bottom of list. Click Download File. 
Window 64
Selecting one or more growth curves from a state.
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· To view the file, select the GSAT Download link. File type is a text, pipe (|) delimited file.

· To download the file right-Click the blue highlighted GSAT Download and select the Save Target As.

· Name and save the file.

· If necessary, close the folder.

· This data can be imported into either Excel or Access. The Ecological Site Number download Help Sheet provides guidance on how to load a file to Access.
Window 65
Ecological Site Description (ESD) Download
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To Import into Excel

· Open a blank excel worksheet and Click Data. Click Import External Data and Import Data.

· Browse to find the saved file and click Open. Text Import Wizard opens.

· Step 1 of 3: Under Original Data Type Click Delimited and click Next.

· Step 2 of 3: Under Delimiters unselect Tab and select Other. Insert a (|) pipe symbol (shift key + backslash key) into blank box. Click Next.

· Step 3 of 3: Click Finish.

· Click the excel cell location where the data import is placed and click OK. Downloaded data should now appear on the excel worksheet. 

· To save, click File, Save As, Name, and Save file.

(2) Ecological Site Number and Name Download 

· From the ESIS homepage Click the ESD link.

· From the Data Access link on the upper left, click GSAT Downloads.

· Under Download Type, click Ecological Site Number and Name and Submit.

· Select Rangeland and/or Forestland. Select one or more MLRAs. Use shift-click or ctrl-click to select multiple MLRAs and press Submit.
· Select one or more Sites to be downloaded. To select all sites, click the Select All button at the bottom of list. Click Download File. 
· To view the file, select the GSAT Download link. File type is a text, pipe (|) delimited file.

· To download the file right-click GSAT Download and select the Save Target As. 

· Name and save the file.

· If necessary, close the folder.

· This data can be imported into either Excel or Access. The Growth Curve download Help Sheet provides guidance on how to load a file to Excel.

To Import into Access

· Open a blank Access file and click File, New, and Blank Database.

· Name the database and click Create.

· Click File, Get External Data, and Import.

· Go to Files of type: select Text Files, highlight file and click Import.

· Import Text Wizards opens.

· Click the Delimited cell and click Next.
· Click Other and insert a (|) pipe symbol (shift key + backslash key) into blank box. Click Next.
· Click the In a New Table cell and click Next.

· Edit name fields and click Next.
· Click the No primary key cell and click Next.
· Name the table and click Finish and click OK.

· Double-click the Access 2000 database table just saved to view data.

Downloading one or more Ecological Site Descriptions for ESIS

· From the ESIS homepage, click the ESD link.

· From the Data Access link, click Data Entry/Edit, Downloads, and Reports. Download information is located behind the password security, thus approved and non-approved ESDs can be downloaded.

· Click the Range Download radio button and Continue.

· Select an MLRA and/or a State and Submit. Note: Attempting to download all the State information at once may create a system overload. It is best to download one MLRA at a time into Access. Information can be later combined for the State in the Access database.

· Select ESDs individually or click the Select All button to download the entire MLRA. Click Download Database. 
· To view the file, click the ESD Access Database link. 
· To Save, right-click ESD Access Database to download file and click Save Target As.

· Name and Save the file in a folder. If necessary, close the folder.

To Import into Access

· Open a blank Access file and click File, New, and Blank Database.

· Name the database and click Create.

· Click File, Get External Data, and Import.

· Go to Files of type: select Text Files, highlight file and click Import.

· Import Text Wizards opens.

· Click the Delimited cell and click Next.

· Click Other and insert a (|) pipe symbol (shift key + backslash key) into blank box. Click Next.

· Click the In a New Table cell and click Next.


· Edit name fields, and click Next.

· Click the No primary key cell and click Next.

· Name the table and click Finish and click OK.

· To view data, double-click the Access 2000 database table just saved.

(F)
Editing Procedures for 2010 ESIS EDS/FSGD Upgrade
The majority of the changes created by the 2010 ESIS Upgrade are associated with the plant communities section of the ESD section of ESIS. This upgrade integrates a restructured State and Transition Model (STM) diagram concept. It incorporates new terms and concepts supported by NRCS, its partner agencies, and academia. This revised narrative format will allow the developer of an ESD product to better communicate state transition and community pathway information. The revised STM framework includes triggers, at-risk communities, feedback mechanisms, and restoration pathways. These changes allow for better description of process-specific indicators that enable managers to identify at-risk plant community phases and potential restoration pathways.

This upgrade will separate descriptions regarding drivers of change between communities and States into separate narrative fields. This concept should result in development of ESD products with thorough descriptions regarding ecosystem resilience, and positive and negative feedback mechanisms. The uniqueness, variability, and connectivity between communities within a site will better express themselves with this upgrade effort. 
Incorporation of these changes will also allow for better functionality when ESIS contributes data to programs such as Web Soil Survey and other web based products. 

To start the ESIS application and open an ESD file, click the following web address: http://esis.sc.egov.usda.gov/
To open an ESD file click Ecological Site Description (ESD).

· Click the Data Edit/Entry task bar located on the upper left-hand corner of the page to perform edit or entry actions to an existing ESD. 
· Only persons with eAuthentication Login privileges and ESIS access privileges can perform data edit/entry. ESIS privileges and passwords can be assigned by George Peacock, george.peacock@ftw.usda.gov, Homer Sanchez, homer.sanchez@ftw.usda.gov, or Bruce Wight, bruce.wight@ftw.usda.gov. 

· Click Yes to the Security Alert, and follow eAuthentication Login request by submitting the User I.D. and Password. Click appropriate cell to edit either the rangeland or forestland ESD information. Click Continue.

To view, enter, edit, or download ESD data, select the desired function, and press Continue. Data from any State may be downloaded, but data entry and edit is restricted to only those States for which are authorized.

· An ESD can be accessed by clicking on the State and/or MLRA. The MLRA drop-box will show all the MLRA certified ecological sites. Ecological site descriptions that have been completed and are State approved will be indicated under the Approved column on the MLRA display screen. 
· Click the 10-digit ESD number to edit.
Window 66
Selecting a range site for edit 
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· Click the Community Phase Data tab on the left menu bar to make edits. 
· All of the past ESD data elements have been transferred with this upgrade. No existing data has been lost. This upgrade will integrate the restructured STM concepts that incorporate new terms, and functionality. The revised narrative format will allow an ESD product to better communicate ecosystem resiliency, feedback mechanisms, transitions, restoration pathways, and community pathway information. 
· This upgrade may require a revision of the state and transition diagram and an edit of the Community Phase section. Review the existing STM diagram for the site being edited. 
· Before making ESIS edits, print a copy of the existing STM diagram and incorporate the necessary letter and numbering schematic changes. A copy of the STM diagram can be printed by scrolling over the S&T diagram, right-click mouse button, and click Print Picture. 
· The new STM changes require that each State and each Community Phase be named and numbered. A number and/or letter will also be assigned for each action that occurs between states and communities. This numbering process is described later in this document. These actions are identified by arrows moving between states and/or communities. The arrow concept is used to express activities or drivers of change that occur within an ecological site. The next screen shot will show an example of how an existing STM will need to be revised. 

· Revise the ESD STM to the new number and letter schematic. Recommendations for numbering are as follow:

· Each box or circle will be assigned a number.
· States will be identified with whole number, 1, 2, 3….
· Community Phases will be assigned a whole number plus a decimal number. 1.1, 1.2…. The first value represents the state and the second value identifies the community phase within the state.
· The arrows which identify feedback mechanisms between community phases within a state are illustrated in a number/letter format. The number will represent the
originating point of the arrow or feedback mechanisms. A separate letter will be assigned to each arrow departing from a community phase. For example, 1.1A symbolizes that the arrow or action represented by the arrow, originated from state 1, community 1, and A represents the first arrow departing from that community phase. A second arrow departing from the same community phase would be numbered 1.1B. A community phase to community phase return arrow example would be 1.2A.
· Transition arrows are identified with a capital T and sequential number and letter combination. The number represents the departure point for the arrow or action, T1A.
· Restoration pathways are actions that represent the re-establishment of pre-threshold States following active restoration of autogenic repair mechanisms. This is illustrated as a return arrow to a previous state, R2B.
· A name will be required for each state, as well as for each community phase. One state should be designated as the Historic Climax Plant Community (HCPC). Type the full designation or HCPC above the climax community text box to show where the climax community begins. Exceptions to this guidance are given in the NRPH.
· No names should be assigned to actions described by arrows.
· No acronyms or excessive literature should be used above the arrows and within the boxes. Acronyms are not well understood outside NRCS and excessive text in box makes them difficult to read. Actions which the arrows represent can be better described in narrative fields established in the database. 
Window 67
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Upgrade cannot distinguish between un-numbered state and a community phase data. In order to conform to a numbering schematic in the ESIS-ESD database, review and assign numbers to existing state and community phase databases. The upgrade has duplicated all the existing information into two tables as shown on the screen shot below. To edit and place each State and Community Phase into the proper location of the STM, follow these steps.

· A copy of the STM diagram can be printed by scrolling over the ESIS S&T diagram, right-click mouse button, and click Print Picture. Use as your guide.

· Click the Edit State#/Name button located just below the STM diagram.   See Window 68.
Window 68
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· Change the ecological site State Names for each applicable community on the table. It is best to also delete any number values listed in the name field for each state at this time. Do not edit any Community fields at this time. 

Window 69
Ecological Site State Name 
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· Do not edit any numbers in the Number category at this time. The user will be prompted to complete this action later.

· When complete, click Change State Names to save and exit.
Window 70
Names edited for this Ecological Site State Name table 
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 Entering State Information

A state consists of one community or a suite of community phases occurring on similar soils that interact with the environment to produce persistent functional and structural attributes associated with a characteristic range of variability maintained through autogenic repair, or self-repair mechanisms. A pertinent narrative should be written for each state identified.

Window 71
Edited State Names 
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· The edited states will now appear in blue print in the Add State/Community column. Note: Do not attempt to edit any state numbers at this point. 

· To enter/edit information for a state, click the blue highlighted state name. This action will open the state data screen.

· Enter the state narrative information and Click Save. Information can be typed or copied and pasted into the narrative field. 
· To view existing community phase data, open the blue highlighted field displayed under Community Phase Name. 

· If a state contains more than one community phase, additional community phases can be attached individually by clicking on the Copy, Move, or Add buttons. 
Entering Community Phase Information: 
· To move additional community phases into a state, click State and/or scroll down to the Community Phase section.

· Click the Move button and open the drop-down box for the Move Community Phase.
Window 72
Moving Community Phases
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· Highlight the Community Phase to be move from the drop box and open the To State drop box to select the state to which it will be moved. Click the Save button. Click the Return button. Both communities are now stored at the State level.
· Repeat the steps above to move all community phases to the appropriate states.
Window 73
Revise Community Phases
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Editing Numeric Numbers:

· To edit the numeric values for each Community Phase, click the Community Phase Name highlighted in blue. 

Window 74
Editing numeric values for the two shown fields
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· Remove any numbers that may exist within the Community Phase Name field. Click Save. Click Return. Edit the Community Phase Number also with the single whole number value (1, then 2 for the next community phase). 
Window 75
Final view for edited Community Phase Names
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· Repeat number edits for each community.  The screen below displays a progressive look of how the state and community sort develops. States and communities are now separated. Incorrect numbers will be the final action.
 Window 76
Progressive view of Community edits 
[image: image75.png]States and Community Phases:

3 it Sommunty

Edit State #/ Name

State
LOsk Savamnah State

2 0ulGrsssand Compnity
3 Oulhuripes State

4 Oulffuries Complex Compnity
5 Open Grassland State

Community Phase
L1 Osk Savannsh Compmnity
1.2 0skiGassland Commmity

3.1 Oulfhiper Grassland Commity
32 Oulfhiper Complex Compmnity

5.1 Open Grassland Comamit

6 Open Grasland with Janiper
‘Eneroschment Commuity

52 Open Gassland with Janipes
‘Enesoachment Commuity





Editing Excess Community Phases:

· The name and associated data is now attached to the respective state and community.
· Next, delete the excess community phases that exist in the Add State/Community column. 
· Click open community to be deleted, click the Delete tab, OK, and Return. 
Window 77
Editing Excess Community Phases.
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· Repeat the steps to remove all other unnecessary Community Phases. All states and communities should now be arranged in their proper location. The screen below shows the states and the communities correctly arranged; however, the numbers still need to be edited.
Window 78
Progressive view of Community edits
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Final Edit to State Names and Numbers
· After all duplicate communities are deleted, click the Edit State #/Name button to open the table where changes to state names can be made. Edit state name and/or number as necessary and click the Change State Name button to save. Task complete. The screen below shows the current number on the left. Numbers are edited on the right side of the table.
Window 79
Final edit to State names and numbers
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· The corrected state and community phases should now be visible in blue print below the STM diagram. Click the Return button to see the proper number schematic displayed with the community phase names highlighted in blue.

· The database is structured to require the user to be in the state or community field from where an action originates in order to make entry or edits. In other words, if an arrow departs from state 2 to state 3, all edits and entries from state 2 must be made. 
Window 80
Final view of properly named and numbered States and Community Phases
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Entering State Transition Information 
· Open the state from where the Transition arrow departs. Click the Add Transition button and enter the Transition number and letter.

· Enter appropriate narrative information. Click open the To State/Community Phase drop box and select the proper value. Click Save. Click Return. 

Window 81
Entering State Transition Information [image: image80.png]Transition

Ecologieal Site Description.

ROBICYISITX

Teansition Number: 1A

Teansition Narative:

Enter Transition Narrative discusion here

To State | Community Phase:





· Repeat the steps to enter additional transitions that depart from the State or Community Phase being edited.

Entering Restoration Pathway Information

· Click the Add Restoration Pathway button and enter the Recovery Pathway number and narrative information. 
· Click the To State/Community Phase drop box and select the proper value. Click Save and Return. 
· Repeat the steps above to enter additional Restoration Pathways that depart from the State or Community Phase being edited. 
Window 82
Entering Restoration Pathway Information
[image: image81.png]Restoration Pathway

Eeologieal Site Deseription ID: RIS1CYISITX
State ID Numher: 2
State Name: OakiJuniper State

Restoration Pathway Number: LE
Rertoration Pathvesy Narraive:
cest

Practices

Avalable Practces: Selacted Pracices:
[Access Road gement
Agrichemical Miing Facilty = cribed Buming
Agichernical Mixing Staton, Portable cribed Grazing
Agricultural Fuel Containment Facilty Planting

/Agro Tillage

|Agroforestry Planting <= Remove





· To delete a Transition or Restoration Pathway, click the Transition name or Restoration Pathway name, click the Delete button, and click Yes to delete.
· The practice information selected will not be displayed in the Report Section. This information is being collected and stored for future reference and use. 
Entering the Departure Community Pathway Information
· Click the blue highlighted State Name or on the blue highlighted Community Phase Name to be edited. 
· Scroll down the Community Phase screen until the user sees the Community Pathway section. Click the Add Community Pathway button. The user is now in the Community Pathway screen. 

· Enter the Community Pathway number (example: the number and capital letter (1.1A) assigned to the arrow moving from community phase 1.1 to 1.2).

· Enter the narrative text information in the narrative box. 
· Assign the destination point for the arrow by clicking the To Community Phase drop box. Select the location from the drop-down box.

· Practices may or may not need to be tagged. Click Save and Return.
Window 83
Entering the Departure Community Pathway Information
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Entering the “Return Arrow” Information for the Community Pathway 

· Click the blue highlighted State Name for the Community Phase being edited. Scroll to the Community Phase pathways section and Click the Add Community Pathway button. 
· In the Community Pathway screen, enter the Community Pathway number (example: number plus capitalized letter (1.2A) assigned to the arrow moving from Community 1.2 to 1.1). 
· Enter the Community Pathway name (do not enter a number).

· Enter the narrative text information in the narrative box. 
· Assign the destination point for the arrow by clicking on the To Community Phase drop box. 

· Select the Practices for the Return Arrow Community Pathway by either clicking one practice at a time or using the Control + Enter key to tag multiple practices. 
· Click the Add button to add the practice or practices. Click Save and Return. 

· Repeat the steps above to enter the additional Community Pathways. 

· When a Transition or Restoration Pathway departs from a Community Phase the user must build that pathway from the Community Phase site. Revision of ESD complete.
Window 84
Entering the Return Arrow information for the Community Pathway 
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Chapter 4: Ecological Site Inventory (ESI) Application 

 (RESERVED)
To be Completed.

(A)
Rangeland



(B)
Forest Land

Chapter 5: Forage Suitability Group Descriptions (FSGD) Application
(RESERVED)  
To be Completed.
Chapter 6:
Guidance to Facilitate an ESD/FSG Efforts 

Ecological site development is not a quick or simple task. A well-developed ecological site description involves thorough planning, strong administrative support, and partnership involvement. This chapter provides guidance for consideration when organizing an ESD or FSG development effort. Appendixes A and B provide examples that a State can consider when organizing an ESD/FSG development effort.

The 2002, Department of Interior Appropriations Act, directed the Secretary of Interior and Agriculture to budget and plan for the completion of all soil surveys and ecological classification on all rangelands in the United States. An Interagency Memorandum of Understanding (MOU) signed by the Chief of Forest Service, NRCS, and Director of BLM during 2005 encourages the development of a common ecological site description process on rangeland. These agreements provide direction to NRCS as it strives to meet the development goals of Rangeland, Forest Land, and Forage Suitability Group ecological site descriptions. 
Providing quality technical assistance to resource managers and other customers has been a staple of NRCS for decades and the NRCS soil survey program and its Field Office Technical Guide (FOTG) framework have long supported its field delivery system. These NRCS successes can be attributed to the quality of soil, vegetation and other resource data it collects and assembles for customer use. The assemblage of soil and vegetation information is critical to providing conservation planning and in understanding ecological system dynamics. The development of an electronic information technology structure (Figure 3) that links multiple soil, plant and vegetation databases is critical to serving today’s customer. NRCS maintains range site/ecological site information in either the eFOTG or in the NRCS Ecological Site Information System (ESIS) database program. ESIS is the official repository for rangeland and forest land vegetation data and the Ecological Site Description (ESD) concept is the classification system used by NRCS. 

Figure 3
Schematic Diagram the Ecological Site Information System (ESIS) 


(A)
Guidelines for determining if an ecological site is rangeland or forest land
Separating Forest Lands from Rangelands in Areas Where They Interface—Guides will be developed, as necessary, to separate rangelands from forest lands in areas where they interface. In North America, they are separated based on the historic kind of vegetation that occupied the site. Forest land ecological sites are assigned and described where the historic vegetation was dominated by trees. Rangeland ecological sites are assigned where overstory tree production was not dominant in the climax vegetation. An example of this type guide is Inventorying, Classifying, and Correlating Juniper and Pinyon Plant Communities to Soils in Western United States (GLTI 1997).
Forest land Ecological Sites—Guidance for preparing forest land ecological site descriptions is in the National Forestry Manual, part 537.3. The NRCS State grazing lands specialist will work with the state forester to develop understory plant community descriptions, forage preference ratings, and other appropriate information for each forest site that is suited to grazing. Forest land ecological site descriptions normally characterize the mature forest plant community that historically occupied the site as well as the other states that commonly occupy the site. An example forest land ecological site description is in the National Forestry Manual, part 537.4, exhibit 537–14.
Native and Naturalized Pasture—Historic climax plant community (HCPC) may also be defined as the reference plant community (RPC). Native or naturalized pasture was forest land or naturally open land other than rangeland. Many native and naturalized pasture plant communities closely resemble the understory of grazed forest land that has an open or sparse canopy occurring on similar soils. Therefore, ecological site descriptions for forest land will be used as interpretive units for native and naturalized pasture occurring on forest soils. If forest land ecological site descriptions have not been developed, forage suitability groups will be developed as the basic interpretive or suitability grouping for native and naturalized pasture. Forage suitability groups consist of one or more soils capable of producing similar kinds and amounts of herbaceous vegetation. These soils are also capable of producing similar kinds and amounts of overstory trees. If forest land ecological site descriptions are to be used for native and naturalized pastures, they must have details about the herbaceous native and naturalized plant community, its production potential, and other pertinent features. Development of forest land ecological sites will follow guidance in the National Forestry Manual. The natural tree overstory part of the description will be omitted only if it is not known. The state forester and state grazing lands specialist, working as a team, have the responsibility of identifying and describing forest land ecological sites with native and naturalized pasture. Assistance from soil scientists and biologists will be requested as needed. A forest land ecological site description will be prepared for each native and naturalized pasture site that is identified and named. Descriptions should clearly describe the important features of the site. All significant resources of the site will be described and characterized in sufficient detail to provide guidance for expert planning, managing, and monitoring of the native and naturalized pasture communities.

B)
Guidelines on Ecological Site Descriptions and Forage Suitability Group Descriptions

Ecological Site Descriptions (ESDs)

Range and forested landscapes are divided into ecological sites for the purposes of inventory, evaluation, and management. An ecological site, as defined for rangeland, is a distinctive kind of land with specific physical characteristics that differs from other kinds of land in its ability to produce a distinctive kind and amount of vegetation. 

An ecological site is the product of all the environmental factors responsible for its development, and it has a set of key characteristics that are included in the ecological site description. Ecological sites have characteristic soils, hydrology (particularly infiltration and runoff), plant communities, and herbivory (kinds and numbers of herbivores, seasons of use, intensity of use). All of these key characteristics are interrelated and directly influence the ESD. 

Forage Suitability Groups (FSG)

Forage suitability groups (FSG) are composed of one or more individual soil map unit components having similar potentials and limitations for forage production. A FSG may be linked or associated to one individual ecological site or to multiple ecological sites.
FSG order, condense, and simplify soils information are interpretive reports providing the soil and plant science basis for planning individual tracts of grazing land where detailed soil mapping has been done. FSG list the soil map unit components contained in them. They identify adapted forage species and seeding mixtures that will grow on those soils without corrective treatment. They may also identify other forages that could be grown after applying certain practices to correct limiting soil features found within a group. 

FSG reports state which limitations are present and their severity, associated management problems, and conservation and management practices needed to overcome the limitations. They also should identify any over-riding limitation that precludes expansion of the list of adapted species.
(C)
Guidelines for converting existing range sites to ecological sites and for developing new ecological site descriptions.

Revising Ecological Site Descriptions in Prior Mapped Areas—Analysis and interpretation of new information about the soil, vegetation, and other onsite environmental factors may reveal a need to revise or update an existing ecological site description. Because the collection of such information through resource inventories and monitoring is a continuous process, site descriptions should be periodically reviewed for possible revision. It is especially important that site descriptions be reviewed and/or revised when new data impacts how a community responds to disturbances. Documented production and composition data, along with related soil, climate, and physiographic data, will be the basis for site description revisions.
Developing New Site Descriptions in Prior Mapped Areas—A new ecological site description should be prepared when data analysis or new information reveals that a different or new ecological site exists. Generally, enough land area must be identified to be of importance in the management of the site before a new site will be developed and described. A new ecological site may be differentiated from an existing site when sufficient erosion or other action has occurred to significantly alter the site's potential. Qualitative and quantitative data to support the development of a new ecological site is essential. The type and amount of sampling should be determined at the site level. Levels of sampling intensity guidance can be found in chapter 5, section D. This section describes a three-tier sampling process that parallels soil survey and mapping strategies of the U.S. National Cooperative Soil Survey: The three tiers are: low-intensity, highly extensive traverses used in initial reconnaissance to understand landform-soil-vegetation relationships to develop the initial ecological site concepts, medium-intensity observations that are the basis for determining soil map unit composition as well as quantitative relationships among vegetation and soil horizon properties within an ecological site, and intensive characterization of soil and vegetation properties at points that are selected to represent the modal concepts of states within an ecological site. This approach is based on personnel, or teams that are well trained in describing and collecting data for vegetation and soils. 
Rangeland Ecological Sites and Soil Surveys—NRCS policy dictates mapping of soils and the publication of soil surveys that contain essential information for use in conservation and resource planning activities. These surveys must meet the requirements of the National Cooperative Soil Survey program (National Soil Survey Handbook, part 606). The National Soil Survey Handbook, parts 622 and 627, establishes responsibility for planning soil surveys on rangeland. Essential activities include development of soil survey work plans, determination of composition of soil mapping units, preparation of map legends, determination of mapping intensity, and necessary field reviews. Soil scientists and rangeland management specialists should work together to map soils and ecological sites in rangeland areas. 
Using Soil Surveys to Identify Ecological Sites—Where Order II soil surveys are completed and ecological site interpretations have been made, boundaries of ecological sites can generally be determined directly from the soil map. Order III mapping describes individual soil and plant components at association or complex levels. This requires that mapping unit descriptions be developed that describe each association component and assign locations and percentages to each. Individual ecological sites must be described at a level equivalent to the individual components of the Order III soils map.

(D)
Using NASIS Soil Information to Identify Potential Ecological Sites and Forage Suitability Groups

For States that have limited or no experience with ecological sites, one of the first steps is identification of the potential ecological sites that may occur within the State. Since soil properties are one of the main factors in determining the kind and amount of vegetation an ecological site may support, the National Soils Information System (NASIS) can be used as a starting point for sorting and grouping soils into potential ecological sites.

Once soil properties and landscape features are identified, a NASIS query can be used to sort and group the soils. It is typically more effective to perform the NASIS query on a MLRA basis. Information from the queries can be displayed in a flow chart diagram and field visits conducted to verify each ecological sites. A step-by-step process for developing draft ecological site groupings is shown below. 
Step 1
Identify the soil and physiographic properties (from among those recorded in NASIS) that serve as the identifying characteristics for the given area. A potential list might include the following: elevation, slope, depth to water table, flooding and ponding (both frequency and duration), runoff class, surface texture, surface texture modifier, fragments, drainage class, permeability class, soil depth, electrical conductivity, sodium adsorption ratio, pH, AWC, and calcium carbonate equivalent.

Step 2
Divide the chosen properties into prospective classes (AWC into three classes; low 0-4, moderate 4–8, and high >8 in.).

Step 3
Make a first cut at the number of potential ecological sites by combining the various classes of the chosen properties. This is usually accomplished by either of two methods. One method is to design a flow chart or key that identifies potential sites. First, arrange the properties in a rough order of importance, most important being first. Second, design the flow chart or key by considering each property’s classes and how successive properties fall out in a hierarchical manner. Another method is to select a sample area (a soil survey area that reflects the modal concept of the MLRA) and analyze the distribution of the chosen properties to identify the number of potential sites that will then, potentially be repeatable throughout the MLRA.

Step 4
Program a soil sorting routine with the NASIS Interpretation Generator using the properties and breakpoints previously established. This procedure will place all soils in an MLRA into a prospective ecological site. This step is best conducted by someone familiar with both NASIS and the Interpretation Generator.

Step 5
Analyze the computer generated groups for the expected distribution of ecological sites, both in number and size. If some groups appear too large, more property breakpoints might be needed. If some groups appear too small, some groups might be easily combined.

Step 6
Incorporate any changes from step 5 and re-program the soil sorting routine. Continue this process until the soil groups appear satisfactory. Experience has shown that this process usually takes 2 to 3 iterations.

Step 7
Conduct field visits to ground-truth the groups. Begin collecting site specific data to support the selected groups and to fill in missing data gaps. The collection of data and supporting information through literature reviews and personnel knowledge are also key resources. 
Figure 4
Sample NASIS developed ESD flow chart for soil properties
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Figure 5
Sample NASIS developed ESD table for soil properties. [image: image85.jpg]A ] e o [ E [ F [ 6 [ #
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(E)
A Three-Tier Protocol for Sampling Vegetation during Soil Survey Development

Soil survey sampling strategies vary, but they often involve three hierarchically structured components, 

· Tier 1—Low-intensity, highly extensive traverses used in initial reconnaissance to develop landform-soil-vegetation associations and map unit concepts

· Tier 2—Medium-intensity transects that establish the composition of map unit components and the boundaries of map units

· Tier 3—High intensity characterization of soil properties at several soil pits that are selected to represent the modal concept or type soil series described in the survey. The following sections expand upon this strategy to collect vegetation data for development of ESDs

Figure 6
This figure depicts a possible ESD development process. This effort shows an ESD going through a three tier data collection process. 
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Tier 1—Low-intensity traverses

Traverses are intended to cover broad areas within and perhaps outside of the survey area. Many points are observed arbitrarily depending on changes in vegetation and/or landform that can be readily observed. At these points, soil augers or shallow pits are dug to examine the soils and classify the soil pedon to soil taxonomic family or series. Often these points are selected by driving along roadways that cover the extent of the study area and to traverse major landforms, landform components, and distinct plant assemblages that may be detected using previous soil surveys, digital elevation models, or coarse-scale vegetation maps. Several examples of particular soil map units established in previous soil surveys may be targeted for observation. It is important to recognize that the primary objective of this phase is to cover as much land as possible in order to maximize the generality of concepts. Any methodological features that significantly increase the time spent at a point compromise this objective.

Ecological sites, State, and community phases derived from initial state and transition models are identified by soil and vegetation specialists during this process. Although data are sometimes recorded informally in field notebooks, or simply used to create a mental picture of map units, a standardized procedure for documenting this information will be developed including GPS coordinates. Digital photographs may also be gathered for later examination and to create guides. These data may be used to evaluate state-soil-landform relationships, especially when coordinates are projected on existing geospatial coverages. 

Traverse-type rapid assessments may be used by groups of vegetation specialists and soil scientists during the initial state-and-transition model building phase. In these cases, particular soil map unit components may be targeted in order to build a preliminary classification of states and to define relationships between soil map unit components and ecological sites.

Tier 2—Medium-intensity transects

Transects are used to characterize and quantify the properties of tentative map units. Typically they are oriented such that they follow recognizable gradients within the unit based on slope or vegetation pattern. Sharp or gradual ecotones in vegetation (between states) within the unit may be targeted to investigate causes of such variation within the map unit, which may be related to shifts among recognized map unit components, unrecognized inclusions, or spatial variation in transitions that are determined by historical events and patterns (variation in grazing across a livestock fence that currently exists or that no longer exists). 

Transect stops are spaced to capture variation within proposed map units and to recognize new soils series. At each stop, several soil characteristics sufficient to identify soil series and variation within soil series are examined in the field using soil augers and/or soil mini-pits.

Vegetation specialists should accompany soil scientists when possible and collect data on states/community phases using a rapid, quantitative protocol. This protocol is designed to maintain a similar pace with soil scientists and maximize the number of transects visited. It is critical that site codes and GPS data are linked between the soil characterization and vegetation forms. The protocol is performed on a macro-plot where the center of the plot is defined by the soil sample. The plot size selected should be large enough to capture plant community and soil surface properties (rare grass species and bare ground patterns), but small enough so that the soil characterized in the center of the plot is likely to relate to the plant community.

The protocol for estimation of vegetation and litter cover employs Domin-Krajina classes which provide better resolution at low cover values when compared to Daubenmire classes. Ocular estimation also uniquely allows for the complete census of species located in the plot, which may be useful in defining states (if black grama is present, even if rare, it could potentially increase in the plot with changed management).

Tier 3—High intensity site characterization

Once the range of variation for soil map unit components has been established from transect samples, soil scientists choose representative types to characterize in detail, typically involving laboratory analysis of physical properties and deep pits dug with a backhoe.

A similar concept may be applied to the characterization of states. Once a number of transects have been observed and concepts of states are firmly established, several areas may be chosen as modal types to provide quantitative values used to communicate state concepts. In many instances the locations chosen for the characterization of soils will not contain modal types for states, since vegetation responds to many factors other than inherent soil properties. 

Thus, soil and vegetation specialist may evaluate and perform the detailed characterization as an independent exercise. Following this protocol, intensive soil characterization is accompanied by transect-intensity vegetation measurements performed by the vegetation specialist, and intensive vegetation characterization is accompanied by transect-intensity soil characterization by a soil scientist. Alternatively, it may be advantageous to have intensive measurements at all sites chosen either for vegetation or soil characterization in order to describe these coupled features.

At a sample site, the area should be uniform in vegetation, soils, and landform, and homogenous over a large enough area to completely include the sample site. Obvious ecotones or sites lacking uniformity are not suitable for sampling. 

Vegetation measurements include line-point intercept (LPI) of basal and canopy cover, basal and/or canopy gap intercept, line intercept for woody cover, surface and subsurface soil stability tests, and production estimates/species composition utilizing double sampling or total harvest techniques.

The resulting values and associated ranges derived from transect data can be reported in ESD and used to provide quantitative benchmarks to aid in the documentation of states/community phases.

A minimum of three complete vegetation characterizations that represent the concept of the reference state/community phase for each ecological site are needed. These characterizations should represent the geographic and environmental range of the ecological site. A minimum of three data sets for each vegetation measurement are needed for each of the additional states/community phases prior to entry into ecological site description.

An alternative method would be to assign a minimum number of plots based on the acreage of each ecological site. This is currently done in the National Forestry Manual for the Forest ESI plots.

Table 1
Example: Minimum plots by ecological site extent

	Ecological Site Extent
	Acreage (thousands)
	No. of plots

	Small
	<10
	3

	Moderate
	10-100
	5

	Large
	>100
	8


Data collection Protocols
Tier 2—Medium Intensity Transects—qualitative

Cover—Ocular estimates

Cover classes (modified Domin-Krajina)

Species Composition

Dry Weight Rank/Comparative Yield



Protocols located in Sampling Vegetation Attributes



http://www.blm.gov/nstc/library/pdf/samplveg.pdf
Tier 3—High Intensity Characterization— quantitative

Cover

Line point intercept



Protocols located in Monitoring Manual, Vol. 1



http://usda-ars.nmsu.edu/monit_assess/monmanual_main.php
Line intercept



Protocols located in Sampling Vegetation Attributes



http://www.blm.gov/nstc/library/pdf/samplveg.pdf


Basal gap intercept



Protocols located in Monitoring Manual, Vol. 1



http://usda-ars.nmsu.edu/monit_assess/monmanual_main.php
Canopy gap intercept



Protocols located in Monitoring Manual, Vol. 1



http://usda-ars.nmsu.edu/monit_assess/monmanual_main.php
Production

Double sampling



Protocols located in Monitoring Manual, Vol. 2



http://usda-ars.nmsu.edu/Monit_Assess/PDF_files/Volume_II.pdf
Weight unit estimate


Protocols similar to double sampling, except no species are 
clipped to determine double sampling correction factor

Total harvest


Protocols similar to double sampling, except all species are clipped and no correction factor is used

Other attributes

Soil stability



Protocols located in Monitoring Manual, Vol. 1



http://usda-ars.nmsu.edu/monit_assess/monmanual_main.php
Resource retention class



Protocols being developed by ARS-Jornada

Soil erosion pattern class



Protocols being developed by ARS-Jornada

Pedoderm class



Protocols being developed by Soil Survey Division

(F)
Guidance for Development of State and Transition Models

NRCS and several other agencies have formally adopted the use of state and transition models (STMs) as a central component of the Ecological Site Description. STMs are organized as a collection of alternative stable states that represent the known or anticipated ecosystems that individual ecological sites (soil/climate-based land units) may support (Westoby et al. 1989; Stringham et al. 2003). The understanding of STMs has advanced considerably during the past two decades. Additional complexity has been recognized recently relative to triggers, ecological functions that modify state dynamics, thresholds, and alternative stable states (Briske et al. 2005, 2006; Bestelmeyer et al. 2006a; Peters et al. 2006a). An NRCS sponsored State-and-Transition Ecological Theory workshop was held at Oregon State University, August 2006. The Forum produced some recommendations for change on STM development. Recommendations are published in the SRM Rangeland Ecology & Management Journal article Volume 6, Number 4, July 2008, titled Recommendations for Development of Resilience-Based State-and-Transition Models D.D. Briske, B.T. Bestelmeyer, T.K. Stringham, and P.L. Shaver. This and numerous other technical reports and published articles exist for developing ecological sites. The National Range and Pasture Handbook (NRPH), Chapter 3, Ecological Sites and Forage Suitability Groups, also provides in-depth guidance regarding ecological site development and understanding. One report, which may be used as guidance, is the Special Report 1024, March 2001 States, Transitions, and Thresholds: Further refinement for rangeland applications. Another excellent article on state and transition modeling was published in the May 2003 edition of the Journal of Range Management called State and Transition Modeling: An Ecological Approach. 
Some of the existing STM diagrams may need to be revised to incorporate the new STM concepts. These new concepts place stronger emphasis on linking the ecological foundation of the STM framework to ecological resilience. Resilience-based management reflects the origin of the STM framework in non-equilibrium ecological theory and it affords managers greater opportunities to incorporate adaptive management than does threshold-based management. New STM concepts capture greater ecological and managerial information thus increasing our ability to assess and manage ecosystem dynamics. Development and application of process-specific indicators enable managers to effectively identify at-risk plant communities, and potential restoration pathways. We anticipate these conceptual modifications will enhance the capacity of the STM framework to effectively capture and convey ecological information supporting ecosystem management to a broader range of stake holders and special interest groups. 

Model Structure—The model accommodates the quantitative climax approach and the narrow application of the non-equilibrium approach to states and transitions. States are diagrammed as larger boxes and are bordered by thresholds. Thresholds are the boundaries of any and all states. For a state change to occur, a threshold must be breached. The small boxes within the state are referred as community phases and the causes of change between them are described as community pathways that flow in one or both directions. Transitions are reversible with minimum input from management prior to crossing a threshold. The reversible portion of the transition is indicated with a dashed line inside the state. Once the threshold is crossed, the state has lost control of its primary ecological processes, and is no longer able to self-repair. It will then transition to a new equilibrium as a different state with a different ecological capability. The entire trajectory from a community phase in State 1 across the threshold to the creation of a new community in State 2 is considered a transition. It represents a change of ecological capability. The portion of the transition contained within the boundary of State 1 is reversible with the removal of the stressor. Once the trajectory crosses the threshold it is not reversible without active restoration including substantial energy input. Additional thresholds may occur while the system is in transition, changing the direction of the trajectory away from state 2 towards state 3. The first threshold is forced by a change in the biotic component of the system whereas additional thresholds could involve changes in the soil resource.
The example in window 75 displays an acceptable STM with accompanying discussion of trigger and feedback mechanisms. Trigger and feedback indicators can be listed aside an STM as shown in the example below, however, when this is done, the entire STM plus verbiage must be saved as a single jpeg file. 

Window 85
An example of an acceptable State and Transition Model






The Indicators of a state’s vulnerability to thresholds should be identified. These triggers, indicators, and feedback mechanisms must be addressed in the STM and in narrative format. Indicator and feedback discussion should occur at the State or Community Phase level. Discussion of triggers should occur within the Transition Narrative section. A separate narrative section allows the description of Restoration Pathway activity.

Table 2 is a summary of potential indicators and their corresponding assessment attributes to evaluate state vulnerability to thresholds and to assess potential restoration pathways. These indicators and assessment attributes should be used when describing Trigger and Feedback mechanisms in STM and in the corresponding narrative write-ups. 

Table 2
Summary of potential indicators and their corresponding assessment attributes to evaluate state vulnerability to thresholds and to assess potential restoration pathways.

	Category
	Indicator
	Assessment

	Indicators of state vulnerability to thresholds

	Triggers 

 
	Severe drought 
Series of wet years 
Modified fire regimes
	Weather records, plant cover, density, mortality
Weather records, plant cover, density, establishment composition
Land use history, woody plant density, fuel load, species 

	
	Severe grazing 
Species introductions
Episodic events
	Species composition, plant cover, size, density
Presence/absence, rate of spread, dominance
Extreme weather patterns, marked change in species composition and cover, soil movement and loss

	Feedbacks

	 Soils 
	Soil erosion/nutrient loss
Bare soil/patch size
Nutrient redistribution
Soil surface degradation
Soil compaction
Aggregate stability
	Soil loss, rills, pedestals
Area, distribution, connectivity
Horizontal plant distribution, coppicing, desert pavement
Aggregate stability, organic matter, microtopography
Bulk density, strength
Soil surface slaking

	Community 
	Species/functional group loss
Invasive species increases
Vegetation spatial pattern
Fine fuel load and continuity
Plant reproductive potential
	Species inventory/monitoring
Density, rate of spread, dominance
Cover, pattern, area, connectivity
Amount, pattern, area
Reproductive structures, plant size

	
	
	
	
	

	Function 
	Aboveground productivity

C and N pools
	Biomass estimates 
Biomass, soil organic matter
Infiltration rate
Runoff rate and pattern
Plant, litter cover, slope, texture
Plant, litter cover, slope, texture

	
	
	

	
	
	

	
	
	

	Indicators of potential restoration pathways

	Resilience of alternative state
	
	
	

	
	Species/functional group composition
Soil modification
Hydrological function
	Species composition, distribution
Depth, movement, loss, compaction layer
Infiltration, channelization, runoff

	Residual properties of former state

	
	Species composition
Seed sources
Hydrologic function
Nutrient distribution
Soils
	Density, distribution, size, reproduction
Availability, distribution infiltration, runoff
Spatial plant and soil patterns
Horizons, depth, texture


(G)
Guidance for Development of State and Transition Models
Building an S&T Model with Microsoft Power Point.
Opening PowerPoint Presentation

· Open the Microsoft PowerPoint presentation document.

· Go to File: Page Setup and ensure width is 8 inches, height is 7.5 inches, and orientation of slide is landscape. Click OK.

· This format change ensures the jpeg file will fit into ESD word document and ESIS.
· The blank screen has two default boxes. (Click Add Title and Add Subtitle).

· Click the boundary of the box and the dotted border around the text box displays. Press the Delete key. Repeat for the subtitle box.
· Remove the two boxes before creating the State and Community boxes.
Drawing a State Box

· States are diagrammed as the larger boxes.

· The small boxes within the State are referred to as Community Phases and are joined by community pathways that flow in both directions. Community Phases can be drawn as boxes or circles, however boxes allow for better text formatting.

· To draw a State box using PowerPoint presentation, select the Rectangle in Auto Shapes at the bottom of the PowerPoint screen.

· Drag the cursor near the left margin of the slide and create a rectangular box that is narrow across and long down.

· When the box is in the default position, it should be blue and filled. The box should be cleared for text addition. 

· To clear the box, right click mouse button, Select Format Autoshape, Select No Fill under Color, click OK.

Adding Boxes to State

· Once the State box is developed, smaller boxes can be placed into the State box.

· To add the smaller boxes within state, select the Rectangle in Auto Shape. 

· Draw a smaller box within the larger box.

· Repeat as necessary for all of the community phases found in that state.

· Change default color to No Fill.
Window 86
Building State and Community Phase boxes
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Adding Text to State Box

· Go to Insert > Text box

· Place the cursor in the first state box. Left-click the mouse button to start entering text.

· Insert the State Name for the Ecological Site: i.e. Grassland State, Shrubland. 

· Each box or circle will need to be assigned a number.

· States will be identified with a whole number, i.e. 1, 2, 3…

· Community Phases should be assigned a decimal number. i.e. 1.1, 1.2… 

· The whole number represents the State; the decimal value identifies the Community Phase number.

· Highlight the text box and select Font type. Use Arial or Times New Roman and no smaller than a 12 point font.

· Make sure there is room within the state box to insert text. Limit the amount of text in the boxes so they are not busy and difficult to read. The ESD narrative sections have been developed to allow for more thorough discussion. 
Adding Text to Community Box

· Right-click the button on the line of the first Community Phase box. Click Add Text.

· Right-click the mouse button and select Format Auto Shape from drop-down box.

· Go to Text Box tab and select Top Text Anchor Point and check Word Wrap Text in Auto Shapes and click OK.

· Right-click mouse button on line of community box and select Font Size and Font Type (Arial or Times New Roman, 12 point font) and Align Left Margin tab.

· Right-click mouse button on line of community box to select Text from the drop-down box.

· Identify each state and community by name.

· Limited descriptive information for the community may be added such as percent vegetation, bare ground, and canopy cover.

Window 87
Adding text to the Community box
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Adding Arrows between “Community” Boxes

· Click arrow button under Auto Shape.

· Drag mouse pointer from under first box to second box.

· Click arrow button again and drag mouse pointer from second box back to first box. 

· Place curser on arrow and right-click the mouse button.

· Select the Format Auto Shape from the drop-box. Select arrow end style; from blocky arrowhead to thin arrowhead. Click OK.
Adding Numbers to Arrows between States or Communities

· Revise the ESD STM diagram to the new number and letter schematic. 
· The arrows that identify feedback mechanisms between states or community phases within a state are illustrated in a number/letter format. The number will represent the originating point of the arrow or feedback mechanisms. A separate letter will be assigned to each arrow departing from a community phase. For example, a 1.1A symbol illustrates that the arrow or action represented by the arrow, originates from State 1, Community1, and represents the first arrow departing from that community phase. 
· A second arrow departing from that same Community Phase would be numbered 1.1B. A Community pathway arrow originating from Community 2 and returning to Community 1 would be designated as 1.2A.
· Transition arrows are identified with a capital T and sequential number and letter combinations. The number represents the departure point for the arrow or action, i.e. T1A.

· Restoration pathways are actions that represent the re-establishment of pre-threshold states following active restoration of autogenic repair mechanisms. This is illustrated as a return arrow to a previous state, i.e. R2B.

· A name is required for each State, and each Community Phase.

· No name should be assigned to actions described by arrows.

· To enter numbers select Insert on the Text Box.

· Enter the appropriate state or community number and letter. 

· Highlight the arrow number and select Arial 12 point font and Align Left margin.

Window 88
Completed State and Transition Model.
[image: image89.png]1. Grassland State

1.1 HCPC - Midgrassioak Savannah

Comminty.
Ra
12n 118
12 Wixed-grassixed brush
Savanneh Cammunty. A

2. Woodland State





Adding Additional Text to the STM

· Insert Text Box above the STM diagram and type in the Ecological Site name and the ten digit Ecological Site ID number in Arial and 18 point font. 
· Save the STM diagram file to uniquely identify the STM (i.e. Gravelly19-25_STM1A.ppt).

· Ensure that all boxes, text, legend, and title are ALL within the PowerPoint slide before proceeding to the next step.

Transferring the STM PowerPoint to a Picture File

· The picture file is necessary for insertion into ESD document and ESIS website.

· Save the STM diagram as a JPEG file. 
· Click Save As, scroll to locate JPEG file interchangeable format (*.JPEG).

· Go to My Computer, select the *.jpeg version of the saved STM and double click.
· The STM file appears on the screen as an un-editable picture.

· On the toolbar on top of the screen, select Edit Picture.

· On the right-hand side of the screen, select the Crop Button under Tools Section.

· The black frames, then appears around the picture.

· Use the cursor to remove any white gaps from the STM.

· Once the gaps are narrowed, click OK.

· A new STM picture opens with fewer gaps.

· Save the file and this file will be used in the ESD product.
Image Sizing for STM and Plant Community Photos

· NOTE: All image files must be of the file type JPEG or GIF and cannot be larger than 250KB in size and should not exceed a pixel size of 600(800. The best image size for a community photo and STM is less than 600(800 pixels for an 8.5(11 word document.

· If the photo or STM does not exceed the delete image tab, the photo should work.

· Ensure photo or STM does not affect margins, go to complete report, HTML printable format, File, Print Preview. If the paragraph is not cut off, the pictures meet the parameters. 

· If the paragraph does get cut off, either the community photo or the STM is too large. Find the image that is affecting the margin of the print preview document.

· Return to photo in jpg format, reduce pixel size to less than 600(800. If pixel size is already less than 600(800, reduce the pixel size to 500(700 or until photo fits within print margin.

Criteria for an Acceptable State and Transition Model 

· Do not use BOLD letterings in the diagram as it will cause the diagram to become distorted when a report from the ESIS Web site is printed. Use Arial or Times New Roman 12 point font for the STM. It is recommended the STM be saved as a PowerPoint slide in *.PPT format. 

· Arrows—Use to indicate the transitions, restoration, or pathway activities between states or actions between community phases. Arrows may be solid or partly dashed. A dashed potion of an arrow indicates a reversible status. The heads of the arrow should be thin, not blocky.
· Boxes—Represent a State or Plant Community Phase within a state. Each State and Community Phase must be outlined with a solid line. States will be square or rectangular in shape and Community Phases can be square, rectangular, or oval. The state box should be formatted to have 1.5 weight and the plant community phases should have 0.75 weight. 

Window 89
An example of an STM built in Microsoft Power Point


[image: image90.png]1. Oak Savannah State

1.1 Reference Plant Community
Oak Savannah Community

1.1A

[12/«

1.2 Oak/ Grassland Community
Ashe juniper <3 feet tall
<5% Canopy
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3. Open Grassland State

3.1 Open Grassland
Community

31A 324

32 Open Grassland with
Juniper Encroachment
Community

2. Oak Juniper State

21 OakdJuniper Grassland Community
Ashe juniper 4-12 feet tall
10- 20 % Canopy, 5 - 20 years old

2 1Al

22 Oakduniper Complex Community
20 Ft. & Taller Ashe juniper
30% & Greater Canopy

LEGEND

1.2A,3.2A, T1B, T2A, T2B = Brush Management
1.1A,2.1A, 3.1A, T1A = No Brush Management
1.2A,32A, T1B, T2A, T2B = Prescribed Grazing
TIB, T2A, T2B = Range Planting

1.1A,2.1A, 3.1A, T1A = Brush Invasion
1.1A,2.1A, 3.1A, T1A = No Fire

1.2A,32A, T2A = Prescribed Burning








REVERSIBLE TRANSITION 1.0 weight, dotted line and thin head




IRREVERSIBLE TRANSITION 1.5 weight, solid line and thin head




RESTORATION PATHWAY 1.5 weight, solid line and thin head




COMMUNITY PATHWAYS 1.0 weight, solid line and thin head





THRESHOLD OF A STATE 1.5 weight and solid line




COMMUNITY PHASES (SERAL STAGES) WITHIN A STATE 



0.75 weight and solid line

(H)
Requirements for ESIS Approval of an Ecological Site Description

There are two acceptable phases of approval for an ecological site in ESIS. A Phase 1 ecological site is a product that meets the minimal requirements for posting in ESIS. The Phase 1 ecological site description will not have all the sections complete but can be signed as an Approved site if each of the sections defined in Phase 1 have been completed. A Phase 2 ecological site is a complete product with ALL sections completed in ESIS. A designated state technical specialist will establish the level of approvals for their state: the range discipline leader for rangeland ecological sites and the Forestry leader for forest land ecological sites. 

Technical support from ecological sciences disciplines (biology, forestry, range, agronomy, soils, etc) is critical to the development of quality Ecological Site Descriptions (ESD). Each ecological site should process through agency and peer reviews prior to posting it in the Ecological Site Information System (ESIS) as an “Approved” document. Ecological sites should be revised as additional knowledge and/or experience is gained. The primary sections of each ecological site for each phase are:

Phase 1: Requirements for Approval

General Information

Physiographic Features

Climatic Features

Water Feature

Representative Soil Features

Community Phase Data


Ecological Dynamics of the Site


State and Transition Diagram

Reference State


Photos: Representative Community Phase Photo 



Additional Photos


Community Phase Narratives 


Plant Community Annual Production (for reference community phase)



Species Foliar Cover (where data is available)


Forest Overstory Canopy Cover (where applicable)


Forest Overstory Table (where applicable)


Forest Understory Table (where applicable)


Range and Forest Cover and Structure Table (where existing data is available)


Growth Curve


Plant Community Phase/Community Phase Annual Production


Each Additional State


Narrative(s)

Supporting Information 


Inventory Data References


State Correlation


Other references


Site Author(s) “(Phase 1)” is inserted after the last author’s name

Rangeland Health Reference Sheet 

Phase 2: Requirements for Approval—Requires that all sections be fully completed. 
General Information

Physiographic Features

Climatic Features

Water Feature

Representative Soil Features

Community Phase Data


Ecological Dynamics of the Site


State and Transitional Model


Reference State


Photos: Representative Community Phase Photo  



 Additional Photos


Community Phase Narratives 

Plant Community Annual Production (for reference community phase)



Species Foliar Cover 


Forest Overstory Canopy Cover (where applicable)


Forest Overstory Table (where applicable)


Forest Understory Table (where applicable)


Range and Forest Cover and Structure Table 


Growth Curve 

Plant Community Phase/Community Phase Annual Production 

Each Additional State


Photos: Representative Photo (As available)



 Additional Photos 


Narrative(s)


Plant Community Annual Production (by plant type)




Species Foliar Cover 


Forest Overstory Canopy Cover (where applicable)


Forest Overstory Table (where applicable)


Forest Understory Table (where applicable)


Range and Forest Cover and Structure Table 


Growth Curve 

Plant Community Composition and Group Annual Production

Ecological Site Interpretations 

Animal Community

Hydrology Features
Recreational Uses

Wood Products

Other Products

Other Information

Plant Preference by Animal Kind

Forest Site Productivity

Supporting Information 

Inventory Data References

State Correlation

Other references:

Site Author(s) - “(Phase 2)” is inserted after the last author’s name
Rangeland Health Reference Sheet 

Appendix A: 
Coordinating an ESD Development Effort

Important criteria to address when planning an ESD development forum:

Initial Organization

· Determine if there are existing ESD’s, range sites descriptions, or woodland suitability groups available. Obtain copies for use by the group. 

· Perform a thorough literature search for relevant articles, research, and data.

· Assemble a list of resources available to assist with ESD development.
· Visit and become knowledgeable with the area (MLRA, LRU, vegetation, and the soils).

Develop a List of Experts for the Area

· Federal agencies

· State agencies

· Universities/ARS

· Conservation Partners: Conservancies, Producer Groups, Consultants, Land Managers

Pre-Development Site Visit

· Work with soil and vegetation specialist for the area
· Visit the ecological sites on the ground

· Evaluate as many potential plant community phases as possible
· Collect vegetation information for the plant community phases
· Collect digital photos
Set up Initial ESD/State and Transition Model Development Meeting

· Invite identified ecological site experts for the area and interested partners

· Assign facilitator and note keeper
· Assemble MLRA/LRU information, soils information, photos, and ecological resource information 

· Identify core or benchmark ecological sites

· Identify associated ecological sites

Suggested Meeting Format

· Introduction of participants and experts

· Present introductory training on theory and concepts 

· Set the stage 

· Address any concerns

· Set Goals and Objectives. What are the Agency and Partners goals? 

Address Responsibilities and Timelines—Appendix B
· Identify Project Coordinator/Team Leader 

· Determine the ESD development team participants or partners

· Develop budget. Determine if Cooperative Agreements are needed.
· Establish a Timeline and Action Plan on how to develop the first ESD

· Determine tasks and multi-state goals 

· Assign responsibilities for completion of each ESD section

· Establish future meeting schedule

· Initial meeting – Normally a three day meeting
· Follow-up work sessions
· Final team meeting

· Develop correspondence protocol

· State discipline specialist
· Coordinate oversight and peer review

Appendix B: 
Identifying ESD Task Criteria and Responsibilities
Following is an example of a checklist that can be useful in identifying, assigning, and scheduling ESD development task criteria. Specifics of the team organization, assignment of responsibilities, scheduling considerations, etc will vary from state to state and should be developed to be responsive to each state’s unique considerations. This tool may support timeline and quality assurance goals. 


Location: ________________________________

Who
What
When

__________________ Identify Project Coordinator/Core Team Leader 

__________________ Develop Project Leader Responsibilities

__________________ Select Team Participants

__________________ Determine if Cooperative Agreements are needed

__________________ Determine Tasks and Multi-state Goals (Day 1)


•
Timeline - Action Plan Goals


•
Identify Core or Benchmark Sites


•
Identify Associated Sites


•
Identify Partnerships



ARS 
_________________



NRCS
_________________



State Ag Dept.
________________




State PWD
_________________



Academia
_________________



Nature Conservancy
_________________



Others
_________________

__________________Assign Responsibilities for Completion of ESD Sections


•
Physiographic Features__________________


•
Climate Features__________________


•
Influencing Water Features_________________


•
Representative Soil Features________________


•
Plant Communities__________________


•
Ecological Dynamics of Site________________

•
State and Transition Model_________________


•
Plant Community Narratives_______________

•
Community Structure, 



Production, Composition_________________


•
Ecological Site Interpretations______________

•
Supporting Information__________________

__________________Develop Budget

__________________Establish Team Meeting Schedule


•
Initial meeting—Three days (Week 6 after Day 1)


•
Two follow-up work sessions (Weeks 10 and 14)


•
Final Team Meeting (Week 18)

__________________Develop Correspondence with Team Members


•
State Discipline Specialist

__________________Coordinate Oversight and Peer Review


•
State Discipline Specialist 

1.
All products should follow guidance as found in the National Range and Pasture Handbook, and as provided by State Discipline Specialist and/or ESD Coordinator. 

2.
Submit quarterly progress reports (list dates) to_________ and copies to _________________.
3.
Develop a complete list of all ecological sites needing revision in the__________ MLRA region. 
4.
Assemble all Ecological Site Descriptions in a binder. Due Date: __________. 
5.
Develop a complete list of all range sites needing revision within the Soil Survey Area. Develop a documentation folder for each ecological site. Due Date: __________. 
6.
Develop a prioritized list of the core ecological sites. Select the first Ecological Site Description to develop. Due Date: __________.
7.
Determine what data should be collected during transect details when accompanying the soils team. Due Date: __________.
8.
Determine what set of data will be collected for the representative sites selected for each plant community being described. Develop a binder (or similar product) which documents the complete procedure. Due Date: __________.
9.
Complete the first Ecological Site Description draft for review by Zone or Area Technical Discipline Specialist. Due Date: __________.
10.
Schedule additional Ecological Site Description drafts for review as follows: 


a.
End of First Quarter: 

__ Sites


b.
End of Second Quarter 
__ Sites


c.
End of Third Quarter: 
__ Sites


d.
End of Fourth Quarter: 
__ Sites

11.
Growth Curves: Complete all growth curve data for the core sites. Due Date: __________.
12.
Collect support data (clipping and transect data) on the core sites selected for completion. Collect digital photos for each representative plant community found at the site. Due Date: __________.
13.
Soils: Run the Physiographic and Soil Feature reports off the NASIS database for the selected core sites. Due Date: __________. 

14.
Each ecological site must have the following information completed prior to submission for peer review. Please document completion dates as sections are completed. Please submit a copy of this information for each core site when developing quarterly progress reports.


Product
Completion Date

Physiographic Features 
___________________________

Soils Features 
___________________________

Climatic Features 
___________________________

Plant Community—Ecological Site Dynamics 
___________________________

Plant Community S&T Model 
___________________________

Plant Community Narrative Descriptions
___________________________

Structure and Cover Data 
___________________________
Plant Community Production Data
___________________________

Plant Community Composition 
___________________________

Plant Growth Curves 
___________________________

ESD Interpretations—Animal Community 
___________________________

ESD Interpretations—Hydrology Functions 
___________________________

ESD Interpretations—Recreation Uses 
___________________________

ESD Interpretations—Wood Products  
___________________________

Plant Preferences by Animal Kind 
___________________________

Supporting Information Data 
___________________________

Reference Worksheet Data  
___________________________

Appendix C: 
Example ESD Word Templates

United States Department of Agriculture

Natural Resources Conservation Service
ECOLOGICAL SITE DESCRIPTION

Ecological Site Characteristics
Site Type: Rangeland

Site ID: 
Site Name: 
Precipitation or Climate Zone: 
Phase: 
Original Site Description Approval:

Site Date: 
Site Author: 
Site Approval: 
Approval Date: 
Revisions:

Revision Date: 
Reviser: 
Revision Approval: 
Revision Date: 
Revision Notes: 
Physiographic Features

Narrative:

Landform:
(1) 


(2) 


(3) 
Aspect:
(1) 


(2) 


(3) 





Minimum
Maximum
Elevation (feet):



Slope (percent):



Water Table Depth (inches):


Flooding:


Frequency:



Duration:


Ponding:


Depth (inches):



Frequency:

Duration:

Runoff Class:
Climatic Features
Narrative:


Minimum
Maximum


Frost-free period (days):
Freeze-free period (days):

Mean annual precipitation (inches):

Monthly moisture (inches) and temperature (0F) distribution:

	
	Precip. Min.
	Precip. Max.
	Temp. Min.
	Temp. Max.

	January
	
	
	
	

	February
	
	
	
	

	March
	
	
	
	

	April
	
	
	
	

	May
	
	
	
	

	June
	
	
	
	

	July
	
	
	
	

	August
	
	
	
	

	September
	
	
	
	

	October
	
	
	
	

	November
	
	
	
	

	December
	
	
	
	





 
Period

Station ID
Location
From:


To:

Climate Stations:


Influencing Water Features
Narrative:

Wetland description:


System

Subsystem

Class

If Riverine Wetland System, enter Rosgen Stream Type: 
Representative Soil Features
Narrative:

Parent Material Kind: 
Parent Material Origin: 
Surface Texture:
(1) 



(2) 



(3) 
Surface Texture Modifier:
(1) 




(2) 




(3) 
Terms in Lieu of Texture:
Subsurface Texture Group: 
Surface Fragments <=3” (% Cover): 
Surface Fragments >3” (% Cover):
 
Subsurface Fragments <=3” (%Volume): 
Subsurface Fragments >3” (%Volume): 

Minimum

Maximum
Drainage Class:





Permeability Class:





Depth (inches):





Electrical Conductivity (mmhos/cm):



Sodium Absorption Ratio:




Soil Reaction (1:1 Water):




Soil Reaction (0.1M CaCl2):




Available Water Capacity (inches):



Calcium Carbonate Equivalent (percent):


Community Phases
Ecological Dynamics of the Site: (Narrative)

State and Transition Model: (Image of Diagram)

STATE 1 SECTION:

State Number: (Example: 1) 
_____________

State Name: (Example: Grassland):
___________________________________ 

State Narrative: 





Photo(s): (Do not need to include in this template, but, photos are a requirement. Multiple photos that represent the site can be used, with one being selected as the Representative photo. Photos will appear at the beginning of each community phase discussion.
Community Phase Name: (Ex.: Midgrass – Community Phase 1.1) ________________

Community Phase Narrative: (Narrative)

Plant Species Composition: (by plant type): 
	


Plant Species Composition: (annual production in lbs/ac by species).   

Percent Foliar Cover by Specie: (new field).

		Grass/Grasslike
		Annual Production
in Pounds Per Acre

	Group
	Group Name
	Common Name
	Symbol
	Scientific Name
	Low
	High

	1- Tallgrasses 

		
							
			
	2- Tall/Midgrasses 

		
							
							
							
							
			
	3- Midgrasses 

		
							
							
							
			
		Forb
		Annual Production
in Pounds Per Acre

	Group
	Group Name
	Common Name
	Symbol
	Scientific Name
	Low
	High

	4- Forbs 

		
							
							
							
			

	

	Annual Production by Plant Type:

	Annual Production (lbs/AC)

Plant Type

Low

Representative Value

High

Grass/Grasslike

Forb

Shrub/Vine

Tree

Total:




	Structure and Cover:

	Structure of Canopy Cover (%) 
Grasses/Grasslike

Forbs

Shrubs/Vines

Trees

<=0.5 feet

1to 2 
3to 4 
5to 6 
7to 8 



Plant Growth Curves
Growth Curve ID Number: 
________________
Growth Curve Name: 
________________
Growth Curve Description: __________________

	Jan.
	Feb.
	March
	April
	May
	June
	July
	Aug.
	Sept.
	Oct.
	Nov.
	Dec.

	
	
	
	
	
	
	
	
	
	
	
	


Community Phase Pathway—(Narrative) (Example: Community Phase Pathway 1.1A) (Complete ALL community phase discussions first. i.e. 1.1A, 1.1B) The community pathway number assigned in the STM diagram is assigned and described in narrative format in this section. The program will print out the heading, plus the number. All Community Phase Pathway discussions will appear immediately after the Growth Curve information. 
Community Phase Pathway—(Narrative) (Example: Community Phase Pathway 1.1B) 
Provide a discussion for each assigned community phase pathway. 
Transition—If a transition departs from this state, present the transition discussion between state one and another state. The program prints out the heading, plus the number. Example: Transition T2A. Only Transitions originating from this state should be placed here. Transition and Restoration Pathway information is the last section in the current state. Repeat additional Transitions separately 
Restoration Pathway—The program prints out the heading, plus the number. Example: Restoration Pathway R2A. Repeat additional Restoration Pathways separately. Only Restoration Pathways originating from this state should be placed here. Transition and Restoration Pathway information is the last section in the current state. A state does not have to have a Transition and Restoration Pathway. 

State 2 Sections:
State Name—(Narrative field)  Example: Woodland State—2



Each additional state and community follows the same structure as shown above.

State Number—(Example: 2)_____________

State Name—(Example: Woodland):
___________________________________ 

State Narrative—
Photo(s)—(Do not need to include in this template, but, photos are a requirement. Multiple photos that represent the site can be used, with one being selected as the Representative photo. Photos will appear at the beginning of each community phase discussion.
Community Phase Name—(Ex.: Midgrass – Community Phase 2.1) ________________

Community Phase Narrative—(Narrative)

	Annual Production by Plant Type

	Annual Production (lbs/AC)

Plant Type

Low

Representative Value

High

Grass/Grasslike

Forb

Shrub/Vine

Tree

Total:




	Structure and Cover:

	Structure of Canopy Cover (%) 
Grasses/Grasslike

Forbs

Shrubs/Vines

Trees




Plant Growth Curves
Growth Curve ID Number________________
Growth Curve Name________________
Growth Curve Description__________________

	Jan.
	Feb.
	March
	April
	May
	June
	July
	Aug.
	Sept.
	Oct.
	Nov.
	Dec.

	
	
	
	
	
	
	
	
	
	
	
	


Community Phase Pathway—(Narrative) (Example: Community Phase Pathway 2.1A) (Complete ALL community phase discussions first. i.e. 2.1A, 2.1B) The community pathway number assigned in the STM diagram is assigned and described in narrative format in this section. The program will print out the heading, plus the number. All Community Phase Pathway discussions will appear immediately after the Growth Curve information. 
Community Phase Pathway—(Narrative) (Example: Community Phase Pathway 2.1B) Provide a discussion for each assigned community phase pathway. 
Transition—If a transition departs from this state, present the transition discussion between state one and another state. The program prints out the heading, plus the number. Example: Transition T2A. Only Transitions originating from this state should be placed here. Transition and Restoration Pathway information is the last section in the current state. Repeat additional Transitions separately 
Restoration Pathway—The program prints out the heading, plus the number. Example: Restoration Pathway R2A. Repeat additional Restoration Pathways separately. Only Restoration Pathways originating from this state should be placed here. Transition and Restoration Pathway information is the last section in the current state. A state does not have to have a Transition and Restoration Pathway. 

Copy and repeat the sections above for additional states. The plant species composition (by plant type), section is only required for the reference state.
Ecological Site Interpretations
Animal Community: 
Hydrology Functions: 
Recreational Uses: 
Wood Products: 
Other Products: 
Plant Preference by Animal Kind:

Animal kind: 
Animal type: 
	Common Name
	Scientific Name
	Plant part
	Forage Preferences

J    F   M     A    M    J     J    A     S    O     N    D

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Supporting Information
	Site name: 
	Site number:
	Narrative:

	
	
	

	
	
	


Similar Site:

	Name:
	Site Number
	Narrative:

	
	
	

	
	
	


Inventory Data References (narrative):

Inventory Data References:

Data Source
# of Records
Sample Period
State
County
State Correlation:

This site has been correlated with the following sites:

Type Locality:

State: 
County: 
Latitude: 
Longitude: 
Township: 
Range: 
Section: 
Is the type locality sensitive? (Y/N): 
General legal description: 
Relationship to other established classifications: 
Other references: 
Appendix C—Part II:

Community Phase Information Section—Alternative MS-Word Format

Community Phase Information

	Ecological Site Description ID: 
	

	Ecological Dynamics of the Site: (narrative)

	


	State and Transition Diagram:

	


Community Phase Data Entry Procedures: Data must be entered in the following sequential order:
· All States first

· All Community Phases second

· State Transitions and Restoration Pathways third

· Community Pathway information fourth.

States and community phases:

	State
	Community

	1
	1.1

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


State (copy and paste pages as needed)
	Ecological Site Description ID: 
	

	State ID Number:
	

	State Name:
	


	State Narrative:

	


	Community Phases

	Community Phase Name
	Sequence Number

	
	

	
	

	
	


	Transitions

	Transition
	From
	To

	
	
	

	
	
	

	
	
	


	Restoration Pathways

	Restoration Pathway Number
	From
	To

	
	
	

	
	
	

	
	
	


Community Phase (copy and paste pages as needed)
	Ecological Site Description ID: 
	

	State ID Number:
	

	State Name:
	

	Community Phase Number:
	

	Community Phase Name:
	


	Community Phase Narrative:

	


	Community Pathways

	Pathway Number
	To Community

	
	

	
	

	
	


	Transitions

	Transition Number
	From
	To

	
	
	

	
	
	

	
	
	


	Restoration Pathways

	Restoration Pathway Number
	From
	To

	
	
	

	
	
	

	
	
	


Percent Ground Cover by Material Type

	Cover type
	Grass/grasslike
	Forb
	Shrub/vine
	Tree
	Non-vascular plants
	Biological crust
	Litter
	Surface fragments >0.25” <=3”
	Surface fragments >3”
	Bedrock
	Water
	Bare ground

	Soil Surface
	
	
	
	
	
	
	
	
	
	
	
	

	Ground
	
	
	
	
	
	
	
	
	
	
	
	


Percent Canopy Cover by Height Class

	
	Percent Cover

	Height Above Ground (feet)
	Grass/Grasslike
	Forb
	Shrub/Vine
	Tree

	<= .5
	
	
	
	

	> .5 <= 1
	
	
	
	

	> 1 <= 2
	
	
	
	

	> 2 <= 4.5
	
	
	
	

	> 4.5 <= 13
	
	
	
	

	> 13 <= 40
	
	
	
	

	> 40 <= 80
	
	
	
	

	> 80 <= 120
	
	
	
	

	> 120
	
	
	
	


Community phase annual production
plant type annual production in lb/acre

	Plant Type 
	Low
	Representative Value
	High

	Forb
	
	
	

	Grass/Grasslike
	
	
	

	Shrub/Vine
	
	
	

	Tree
	
	
	

	Annual Production Total
	
	
	


Community phase composition
Group annual production in lb/acre

	Plant Type
	Group Number
	Group Label
	Low
	High

	Grass/Grasslike
	
	
	
	

	Grass/Grasslike
	
	
	
	

	Forb
	
	
	
	

	Shrub
	
	
	
	

	Tree
	
	
	
	

	
	
	
	
	


Species Composition (copy and paste tables as needed)

	Grass/Grasslike
	Annual production in lb/acre

	Group
	Group name
	Common name
	Symbol
	Scientific name
	Low
	High

	1- 
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


	Grass/grasslike
	Annual production in lb/acre

	Group
	Group name
	Common name
	Symbol
	Scientific name
	Low
	High

	2- 
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


	Forb
	Annual production in lb/acre

	Group
	Group name
	Common name
	Symbol
	Scientific name
	Low
	High

	3- 
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


	Shrub
	Annual production in lb/acre

	Group
	Group name
	Common name
	Symbol
	Scientific name
	Low
	High

	4- 
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


	Tree
	Annual production in lb/acre

	Group
	Group name
	Common name
	Symbol
	Scientific name
	Low
	High

	5- 
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Growth curve

	Curve ID:
	

	Growth curve name:
	

	Description:
	


Percent Production

	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	
	
	
	
	
	
	
	
	
	
	
	


Transition (copy and paste pages as needed)
	Ecological Site Description ID: 
	

	State ID Number:
	

	State Name:
	


	Transition Number:
	

	To State/Community Phase:
	


	Transition Narrative:

	


Restoration Pathway (copy and paste pages as needed)
	Ecological Site Description ID: 
	

	State ID number:
	

	State name:
	


	Restoration pathway number:
	

	To state/community phase:
	


	Restoration pathway narrative:

	


Practices (list practices from FOTG, section IV)
	Selected practices:

	


Community Pathway (copy and paste pages as needed)
	Ecological Site Description ID: 
	

	State ID number:
	

	State name:
	


	Community phase number:
	

	Community phase name:
	


	Community pathway number:
	

	To community phase:
	


	Community pathway narrative:

	


Practices (list practices from FOTG, section IV)
	Selected practices:

	


Ecological Site Interpretations (copy and paste pages as needed)
	Ecological Site Description ID: 
	


	Animal community:

	


	Hydrology features:

	


	Recreational uses:

	


	Wood products:

	


	Other products:

	


	Other information:

	


Plant Preference by Animal Kind (copy and paste tables as needed)
	Animal kind:
	

	Animal type:
	

	Scientific name
	Plant part
	Forage preferences

	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	


Plant Parts: Stems, Leaves, Flowers, Fruits/Seeds, Underground parts, Entire Plant

Forage Preferences: Undesirable, Toxic, Preferred, Emergency, Desirable, Not Consumed, Used, but degree of utilization unknown
 Appendix D:
Physiographic Feature Table - Landforms
Carolina Bay

U-Shaped Valley
V-Shaped Valley

A’a lava flow

Alas

Alluvial fan

Alluvial flat

Anticline

Arete

Arroyo

Ash flow

Atoll

Avalanche chute

Backshore

Backswamp

Bajada

Ballena

Ballon

Bar

Barchan dune

Barrier beach

Barrier flat

Barrier island

Basin floor

Basin floor remnant

Bay

Bayou

Beach

Beach Plain

Beach Ridge

Beach Terrace

Berm

Blind Valley

Block Field

Block Stream

Blowout

Bluff

Bog

Braided Stream

Butte

Caldera

Canyon

Channel

Chenier

Chenier plain

Cinder cone

Cirque

Cliff

Coastal plain

Col

Collapsed ice-floored lakebed

Collapsed ice-walled lakebed

Collapsed lake plain

Collapsed outwash plain

Coulee

Cove

Crater (volcanic)

Crevasse filling

Cuesta

Cutoff

Debris avalanche

Debris flow

Deflation basin

Delta

Delta plain

Depression

Diapir

Dike

Dipslope

Disintegration moraine

Divide

Dome

Drainageway

Draw

Drumlin

Dune

Earth flow

End moraine

Erosion remnant

Escarpment

Esker

Estuary

Faceted spur

Fall

Fan

Fan apron

Fan piedmont

Fan remnant

Fan skirt

Fanhead trench

Fault-line scarp

Fen

Fjord

Flat

Flood plain

Flood plain playa

Flood plain splay

Flood plain step

Flute

Fold

Foredune

Fosse

Free face

Gap

Giant ripple

Glacial drainage channel

Glacial lake

Glacial lake (relict)

Gorge

Graben

Ground moraine

Gulch

Gut (channel)

Gut (valley)

Hanging valley

Headland

Headwall

Highmoor bog

Hill

Hogback

Horn

Horst

Inselberg

Inset fan

Interdune

Interfluve

Intermontane basin

Kame

Kame moraine

Kame terrace

Kettle

Kipuka

Knob

Knoll

Lagoon

Lahar

Lake

Lake plain

Lake Terrace

Lake bed

Lake floor

Landslide

Lateral moraine

Lava flow

Lava plain

Lava plateau

Lava tube

Ledge

Levee (stream)

Loess bluff

Loess hill

Longshore bar (relict)

Louderback

Lowmoor bog

Marine terrace

Marsh

Mawea

Meander

Meander scar

Meander scroll

Meandering channel

Medial moraine

Mesa

Monadnock

Monocline

Moriane

Mountain

Mountain slope

Mountain valley

Mud flat

Mud flow

Muskeg

Natural levee

Notch

Nunatak

Outwash fan

Outwash terrace

Outwash plain

Overflow terrace (channel)

Oxbow

Oxbow lake

Paha

Paleoterrace

Palobolic dune

Parna dune

Partial ballena

Patterned ground

Peak

Peat plateau

Pediment

Pingo

Pitted outwash plain

Plain

Plateau

Playa

Playa lake

Plug dome

Pluvial lake

Pluvial lake (relict)

Pocosin

Point bar

Pothole

Pothole lake

Pressure ridge (volcanic)

Proglacial lake

Raised beach

Raised bog

Ravine

Recessional moraine

Reef

Ribbed fen

Ridge

Rim

Rose

Roches mountonee

Rock glacier

Rotational landslide

Saddle

Salt Marsh

Salt Pond

Sand flow

Sand sheet

Scarp

Scarp slope

Sea cliff

Seif dune

Shield vocano

Shoal

Shoal (relict)

Shoreline

Shrub-coppice dune

Sill

Sinkhole

Slackwater

Slide

Slough

Slump

Slump block

Spit

Spur

Stack

Steptoe

Strand plain

Strand terrace

Stratovolcanoe

Stream

Stream terrace

String bog

Structural terrace

Swale

Shallow hole

Swamp

Syncline

Terminal moraine

Terrace

Thermokarst depression

Thermokarst Lake

Tidal flat

Till plain

Tombolo

Tor

Translational slide

Transverse dune

Trough

Tunnel valley

Valley

Valley flat

Valley floor

Valley side

Valley train

Volcanic cone

Volcanic dome

Volcano

Wash

Washover fan

Wave-built terrace

Wave-cut platform

Wind gap
Appendix E: 
Physiographic Features - Flooding and Ponding

Flooding Frequency

None

Very Rare

Rare

Occasional

Frequent

Very Frequent

Flooding Duration

Extremely Brief

Very Brief

Brief

Long

Very Long

Ponding Frequency

None

Rare

Occasional

Frequent

Ponding Duration

Very brief

Brief

Long

Very long

Runoff class

Negligible

Very Low

Low

Medium

High

Very high

Aspect

North

South

East

West

Northeast

Southeast

Northwest

Southwest

Not Applicable
Appendix F:  Parent Material Kind
Ash flow (pyroclastic)
Backswamp deposits
Beach sand

Block glide deposits

Cinders

Colluvium

Complex landslide deposits

Coprogenic material

Creep deposits

Cryoturbate

Debris avalanche deposits

Debris fall deposits

Debris flow deposits

Debris slide deposits

Debris spread deposits

Debris topple deposits

Diamicton

Diatomeceous earth

Drift

Earth spread deposits

Earth topple deposits

Earthflow deposits

Eolian deposits

Eolian sands

Eastuarine deposits

Fall deposits

Flow deposits

Fluviomarine deposits

Glaciofluvial deposits

Glaciolacustrine deposits

Glaciomarine deposits

Greensands

Grus

Lacustrine deposits

Lahar

Lapilli

Lateral spread deposits

Loess

Loess, calcareous

Loess, noncalcareous

Marine deposits

Marl

Mass movement deposits
Mine spoil or earthy fill

Mudflow deposits

Organic, grassy material

Organic, herbaceous material

Organic, mossy material

Organic, unspecified

Organic, woody material

Outwash

Overbank deposits

Parna

Pedisediment

Pumice

Pyroclastic flow

Pyroclastic surge

Residuum

Rock spread deposits

Rock topple deposits

Rockfall avalanche deposits

Rockfall deposits

Rotational debris slide deposits

Rotational earth slide deposits

Rotational rock slide deposits

Rotational slide deposits

Sand flow deposits

Saprolite

Scoria

Scree

Slide deposits

Slope alluvium

Slump block

Soil fall deposits

Solifluction deposits

Supraglacial debris-flow

Talus

Tephra

Till, ablation

Till, basal

Till, flow

Till, lodgement

Till, meltout

Till, subglacial

Till, supraglacial

Till, supraglacial meltout

Till, unspecified

Topple deposits

Translational debris slide deposits

Translational earth slide deposits

Translational rock slide deposits

Translational slide deposits

Valley side alluvium

Volcanic ash

Volcanic ash, acidic

Volcanic ash, andesitic

Volcanic ash, basaltic

Volcanic ash, basic

Volcanic bombs

Appendix G:  Parent Material Origin

‘a’a lava

amphibolite

andesite

anorthosite

arenite

argillite

arkose

basalt

block lava

breccia, non-volcanic

breccia, non-volcanic, acidic

breccia, non-volcanic, basic

chalk

chert

claystone

coal

conglomerate, calcareous

conglomerate, nonspecified

dacite

diabase

diorite

dolomite (dolostone)

fanglomerate

gabbro

gneiss

granite

granodiorite

granofels

granulite

graywacke

greenstone

gypsum

hornfels

ignimbrite

latite

limestone & sandstone

limestone & shale

limestone & siltstone

limestone, arenaceous

limestone, argillaceous

limestone, cherty

limestone, phosphatic

limestone, sandstone & shale

limestone, unspecified

marble

metacomglomerate

metaquartzite

metasedimentary rock, unspecified

metavolcanics

migmatite

monzonite

mudstone

mylonite

none

obsidian

orthoquartzite

pahoehoe lava

peridotite

phyllite

pillow lava

porcellanite

pumice

pyroclastic (consolidated)

pyroxenite

quartz-diorite

quartz-monzonite

quartzite

rhyolite

sandstone & shale

sandstone & siltstone

sandstone, calcareous

sandstone, glauconitic

sandstone, unspecified

sandstone, volcanic

schist, mica

schist, unspecified

scoria

serpentinite

shale & siltstone

shale, acid

shale, calcareous

shale, clayey

shale, unspecified

siltstone, calcareous

siltstone, unspecified

slate

soapstone

syenite

syenodiorite

tachylite

tonalite

trachyte

travertine

tufa

tuff breccia

tuff, acidic

tuff, basic

tuff, unspecified

tuff, welded

ultramfic, unspecified

volcanic breccia, acidic

volcanic breccia, basic

volcanic breccia,unspecified

Appendix H:  Wetland Description Choice List

System


Subsystem



Class
Estuarine


Intertidal



Aquatic bed



Reef



Streambed



Rocky shore



Unconsolidated shore



Emergent wetland



Scrub-shrub wetland



Forested wetland



Unknown


Subtidal



Rock bottom



Unconsolidated bottom



Aquatic bed



Reef



Unknown

Lacustrine


Limnetic



Rock bottom



Unconsolidated bottom



Aquatic bed



Unknown


Littoral



Rock bottom



Unconsolidated bottom



Aquatic bed



Rocky shore



Unconsolidated shore



Emergent wetland



Unknown

None


None selected



None selected

Palustrine


N/A



Rock bottom



Unconsolidated bottom



Aquatic bed



Unconsolidated shore



Moss-Lichen wetland



Emergent wetland



Scrub-shrub wetland



Forested wetland



Unknown

Riverine


Intermittent



Streambed



Unknown


Lower perennial



Rock bottom



Unconsolidated bottom



Aquatic bed



Rocky shore



Unconsolidated shore



Emergent wetland



Unknown


Tidal



Rock bottom



Unconsolidated bottom



Aquatic bed



Rocky shore



Unconsolidated shore



Emergent wetland



Unknown


Upper perennial



Rock bottom



Unconsolidated bottom



Aquatic bed



Rocky shore



Unconsolidated shore



Unknown

Unknown


N/A



N/A

Appendix I:  Riverine Wetland System 
Choice List
A1,A1a+—This stream is a single-thread channel that is entrenched; it never or infrequently gets out of bank. It has a low width-to-depth ratio and low sinuosity. Its slope is typically in the range of 4 to 9.9 percent, but it can exceed 10 percent (a+ modifier). It is a bedrock-bottom stream.

A2,A2a+—This stream is a single-thread channel that is entrenched; it never or infrequently gets out of bank. It has a low width-to-depth ratio and low sinuosity. Its slope is typically in the range of 4 to 9.9 percent, but it can exceed 10 percent (a+ modifier). It is a boulder-bottom stream.

A3,A3a+—This stream is a single-thread channel that is entrenched; it never or infrequently gets out of bank. It has a low width-to-depth ratio and low sinuosity. Its slope is typically in the range of 4 to 9.9 percent, but it can exceed 10 percent (a+ modifier). It is a cobble-bottom stream.

A4,A4a+—This stream is a single-thread channel that is entrenched; it never or infrequently gets out of bank. It has a low width-to-depth ratio and low sinuosity. Its slope is typically in the range of 4 to 9.9 percent, but it can exceed 10 percent (a+ modifier). It is a gravel-bottom stream.

A5,A5a+—This stream is a single-thread channel that is entrenched; it never or infrequently gets out of bank. It has a low width-to-depth ratio and low sinuosity. Its slope is typically in the range of 4 to 9.9 percent, but it can exceed 10 percent (a+ modifier). It is a sand-bottom stream.

A6,A6a+—This stream is a single-thread channel that is entrenched; it never or infrequently gets out of bank. It has a low width-to-depth ratio and low sinuosity. Its slope is typically in the range of 4 to 9.9 percent, but it can exceed 10 percent (a+ modifier). It is a silt/clay-bottom stream.

G1,G1c—This stream is a single-thread channel that is entrenched; it never or infrequently gets out of bank. It has a low width-to-depth ratio and moderate sinuosity. Its slope is typically in the range of 2 to 3.9 percent, but it can be less than 2 percent (c modifier). It is a bedrock-bottom stream.

G2,G2c—This stream is a single-thread channel that is entrenched; it never or infrequently gets out of bank. It has a low width-to-depth ratio and moderate sinuosity. Its slope is typically in the range of 2 to 3.9 percent, but it can be less than 2 percent (c modifier). It is a boulder-bottom stream.

G3,G3c—This stream is a single-thread channel that is entrenched; it never or infrequently gets out of bank. It has a low width-to-depth ratio and moderate sinuosity. Its slope is typically in the range of 2 to 3.9 percent, but it can be less than 2 percent (c modifier). It is a cobble-bottom stream.

G4,G4c—This stream is a single-thread channel that is entrenched; it never or infrequently gets out of bank. It has a low width-to-depth ratio and moderate sinuosity. Its slope is typically in the range of 2 to 3.9 percent, but it can be less than 2 percent (c modifier). It is a gravel-bottom stream.

G5,G5c—This stream is a single-thread channel that is entrenched; it never or infrequently gets out of bank. It has a low width-to-depth ratio and moderate sinuosity. Its slope is typically in the range of 2 to 3.9 percent, but it can be less than 2 percent (c modifier). It is a sand-bottom stream.

G6,G6c—This stream is a single-thread channel that is entrenched; it never or infrequently gets out of bank. It has a low width-to-depth ratio and moderate sinuosity. Its slope is typically in the range of 2 to 3.9 percent, but it can be less than 2 percent (c modifier). It is a silt/clay-bottom stream.

F1,F1b—This stream is a single-thread channel that is entrenched; it never or infrequently gets out of bank. It has a moderate to high width-to-depth ratio and moderate sinuosity. Its slope is typically less than 2 percent, but it can range from 2 to 3.9 percent (b modifier). It is a bedrock-bottom stream.

F2,F2b—This stream is a single-thread channel that is entrenched; it never or infrequently gets out of bank. It has a moderate to high width-to-depth ratio and moderate sinuosity. Its slope is typically less than 2 percent, but it can range from 2 to 3.9 percent (b modifier). It is a boulder-bottom stream.

F3,F3b—This stream is a single-thread channel that is entrenched; it never or infrequently gets out of bank. It has a moderate to high width-to-depth ratio and moderate sinuosity. Its slope is typically less than 2 percent, but it can range from 2 to 3.9 percent (b modifier). It is a cobble-bottom stream.

F4,F4b—This stream is a single-thread channel that is entrenched; it never or infrequently gets out of bank. It has a moderate to high width-to-depth ratio and moderate sinuosity. Its slope is typically less than 2 percent, but it can range from 2 to 3.9 percent (b modifier). It is a gravel-bottom stream.

F5,F5b—This stream is a single-thread channel that is entrenched; it never or infrequently gets out of bank. It has a moderate to high width-to-depth ratio and moderate sinuosity. Its slope is typically less than 2 percent, but it can range from 2 to 3.9 percent (b modifier). It is a sand-bottom stream.

F6,F6b—This stream is a single-thread channel that is entrenched; it never or infrequently gets out of bank. It has a moderate to high width-to-depth ratio and moderate sinuosity. Its slope is typically less than 2 percent, but it can range from 2 to 3.9 percent (b modifier). It is a silt/clay-bottom stream.

B1,B1a,B1c—This stream is a single-thread channel that is moderately entrenched; it gets out of bank infrequently. It has a moderate width-to-depth ratio and moderate sinuosity. Its slope is typically in the range of 2 to 3.9 percent, but it can range from 4 to 9.9 percent (a modifier) or be less than 2 percent (c modifier). It is a bedrock-bottom stream.

B2,B2a,B2c—This stream is a single-thread channel that is moderately entrenched; it gets out of bank infrequently. It has a moderate width-to-depth ratio and moderate sinuosity. Its slope is typically in the range of 2 to 3.9 percent, but it can range from 4 to 9.9 percent (a modifier) or be less than 2 percent (c modifier). It is a boulder-bottom stream.

B3,B3a,B3c—This stream is a single-thread channel that is moderately entrenched; it gets out of bank infrequently. It has a moderate width-to-depth ratio and moderate sinuosity. Its slope is typically in the range of 2 to 3.9 percent, but it can range from 4 to 9.9 percent (a modifier) or be less than 2 percent (c modifier). It is a cobble-bottom stream.

B4,B4a,B4c—This stream is a single-thread channel that is moderately entrenched; it gets out of bank infrequently. It has a moderate width-to-depth ratio and moderate sinuosity. Its slope is typically in the range of 2 to 3.9 percent, but it can range from 4 to 9.9 percent (a modifier) or be less than 2 percent (c modifier). It is a gravel-bottom stream.

B5,B5a,B5c—This stream is a single-thread channel that is moderately entrenched; it gets out of bank infrequently. It has a moderate width-to-depth ratio and moderate sinuosity. Its slope is typically in the range of 2 to 3.9 percent, but it can range from 4 to 9.9 percent (a modifier) or be less than 2 percent (c modifier). It is a sand-bottom stream.

B6,B6a,B6c—This stream is a single-thread channel that is moderately entrenched; it gets out of bank infrequently. It has a moderate width-to-depth ratio and moderate sinuosity. Its slope is typically in the range of 2 to 3.9 percent, but it can range from 4 to 9.9 percent (a modifier) or be less than 2 percent (c modifier). It is a silt/clay-bottom stream.

E3,E3b—This stream is a single-thread channel that is slightly entrenched; it typically gets out of bank 2 years out of 3. It has a very low width-to-depth ratio and very high sinuosity. Its slope is typically less than 2 percent, but it can range from 2 to 3.9 percent (b modifier). It is a cobble-bottom stream.

E4,E4b—This stream is a single-thread channel that is slightly entrenched; it typically gets out of bank 2 years out of 3. It has a very low width-to-depth ratio and very high sinuosity. Its slope is typically less than 2 percent, but it can range from 2 to 3.9 percent (b modifier). It is a gravel-bottom stream.

E5,E5b—This stream is a single-thread channel that is slightly entrenched; it typically gets out of bank 2 years out of 3. It has a very low width-to-depth ratio and very high sinuosity. Its slope is typically less than 2 percent, but it can range from 2 to 3.9 percent (b modifier). It is a sand-bottom stream.

E6,E6b—This stream is a single-thread channel that is slightly entrenched; it typically gets out of bank 2 years out of 3. It has a very low width-to-depth ratio and very high sinuosity. Its slope is typically less than 2 percent, but it can range from 2 to 3.9 percent (b modifier). It is a silt/clay-bottom stream.

C1,C1b,C1c– —This stream is a single-thread channel that is slightly entrenched; it typically gets out of bank 2 years out of 3. It has a moderate to high width-to-depth ratio and high sinuosity. Its slope is typically in the range of 0.1 to 2 percent, but it can range from 2 to 3.9 percent (b modifier) or be less than 0.1 percent (c- modifier). It is a bedrock-bottom stream.

C2,C2b,C2c– —This stream is a single-thread channel that is slightly entrenched; it typically gets out of bank 2 years out of 3. It has a moderate to high width-to-depth ratio and high sinuosity. Its slope is typically in the range of 0.1 to 2 percent, but it can range from 2 to 3.9 percent (b modifier) or be less than 0.1 percent (c- modifier). It is a boulder-bottom stream.

C3,C3b,C3c– —This stream is a single-thread channel that is slightly entrenched; it typically gets out of bank 2 years out of 3. It has a moderate to high width-to-depth ratio and high sinuosity. Its slope is typically in the range of 0.1 to 2 percent, but it can range from 2 to 3.9 percent (b modifier) or be less than 0.1 percent (c- modifier). It is a cobble-bottom stream.

C4,C4b,C4c– —This stream is a single-thread channel that is slightly entrenched; it typically gets out of bank 2 years out of 3. It has a moderate to high width-to-depth ratio and high sinuosity. Its slope is typically in the range of 0.1 to 2 percent, but it can range from 2 to 3.9 percent (b modifier) or be less than 0.1 percent (c- modifier). It is a gravel-bottom stream.

C5,C5b,C5c– —This stream is a single-thread channel that is slightly entrenched; it typically gets out of bank 2 years out of 3. It has a moderate to high width-to-depth ratio and high sinuosity. Its slope is typically in the range of 0.1 to 2 percent, but it can range from 2 to 3.9 percent (b modifier) or be less than 0.1 percent (c- modifier). It is a sand-bottom stream.

C6,C6b,C6c– —This stream is a single-thread channel that is slightly entrenched; it typically gets out of bank 2 years out of 3. It has a moderate to high width-to-depth ratio and high sinuosity. Its slope is typically in the range of 0.1 to 2 percent, but it can range from 2 to 3.9 percent (b modifier) or be less than 0.1 percent (c- modifier). It is a silt/clay-bottom stream.

D3,D3b—This stream has multiple channels that can change location annually. It has a very high width-to-depth ratio and low sinuosity. Its slope is typically in the range of 0.1 to 2 percent, but it can range from 2 to 3.9 percent (b modifier). It is a cobble-bottom stream.

D4,D4b,D4c– —This stream has multiple channels that can change location annually. It has a very high width-to-depth ratio and low sinuosity. Its slope is typically in the range of 0.1 to 2 percent, but it can range from 2 to 3.9 percent (b modifier) or be less than 0.1 percent (c- modifier). It is a gravel-bottom stream.

D5,D5b,D5c– —This stream has multiple channels that can change location annually. It has a very high width-to-depth ratio and low sinuosity. Its slope is typically in the range of 0.1 to 2 percent, but it can range from 2 to 3.9 percent (b modifier) or be less than 0.1 percent (c- modifier). It is a sand-bottom stream.

D6,D6b,D6c– —This stream has multiple channels that can change location annually. It has a very high width-to-depth ratio and low sinuosity. Its slope is typically in the range of 0.1 to 2 percent, but it can range from 2 to 3.9 percent (b modifier) or be less than 0.1 percent (c- modifier). It is a silt/clay-bottom stream.

DA4—This stream has multiple channels that seldom change location. It has a very high width-to-depth ratio and can have low to high sinuosity. Its slope is typically less than 0.5 percent. It is a gravel-bottom stream.

DA5—This stream has multiple channels that seldom change location. It has a very high width-to-depth ratio and can have low to high sinuosity. Its slope is typically less than 0.5 percent. It is a sand-bottom stream.

DA6—This stream has multiple channels that seldom change location. It has a very high width-to-depth ratio and can have low to high sinuosity. Its slope is typically less than 0.5 percent. It is a silt/clay-bottom stream.

Appendix J: 
Glossary

At-Risk Community Phase—A plant community phase within a state that is most vulnerable to exceeding the resilience limits of the state (i.e., precarious sensu Walker et al., 2004).
Community Phase—Community phases (seral stage) represent unique assemblages of plants within individual states that are influenced by both natural and anthropogenic drivers.

Community Pathways—Trajectories of change between community phases that are reversible without intensive management intervention and are not separated by thresholds.

Degrade—To impair in respect to some physical property that have occurred to the plant community and it is characterized by the degeneration of the structure or function.

Degradation—The integrity of the plant community is damaged or lost and may require energy to shift back to the original plant community. Maintenance of a functional site or repair of a damaged site requires management focused on soil stability, nutrient cycling, and vegetation.

Ecological Resilience—Amount of change or disruption that is required to transform a system from being maintained by one set of mutually reinforcing processes and structures to a different set of processes and structures.
Ecological Site—A distinctive kind of land with specific soil and/or other physical characteristics that differs from other kinds of land in its ability to produce distinctive kinds and amounts of vegetation and in its ability to respond to management actions and natural disturbances. 

Feedback Mechanisms—Ecological processes that enhance (negative) or decrease (positive) ecosystem resilience.
Feedback Switch—Point at which feedbacks shift from a dominance of negative feedbacks that maintain ecosystem resilience to a dominance of positive feedbacks that decrease ecosystem resilience and contribute to a state change.
Irreversible Property of the Transition—The trajectory of change that occurs after a threshold has been breached. The system can no longer self-repair even with the removal of stressors. The system will not come to rest until a new equilibrium (ie. new state) is established that supports a different suite of plant communities. Irreversible portion requires significant inputs of resources & energy (accelerating practices such as BM, erosion control, Range Planting) and are coded with solid lines.

Rangeland—Land on which the indigenous vegetation is predominantly grasses, grass-like plants, forbs, or shrubs and is managed as a natural ecosystem. If plants are introduced, they are managed similarly. Rangelands include natural grasslands, shrublands, savannas, woodlands, deserts, tundra, alpine communities, marshes, wet meadows, and riparian zones (Society for Range Management 1999, Habich 2001, Pellant et al. 2005). 
Restoration Pathways—Re-establishment of prethreshold states following active restoration of negative feedback mechanisms necessary to maintain the reliance of these states.
Reversible Property of the Transition—The trajectory of change that occurs within a state and indicates the system is moving toward a threshold. Reversal requires elimination of the stress or stresses responsible for triggering the transition. Reversible portion requires management action (i.e. PG, PB). Reversible portion of transition are coded with dashed lines.

States—A suite of plant community phases occurring on similar soils that interact with the environment to produce persistent functional and structural attributes associated with a characteristic range of variability.

State Change—Requires a shift across a boundary or threshold, defined by a change in the integrity of the site's primary ecological processes, resulting in a different potential set of plant communities.

Transition—Trajectories of change between states that are precipitated by natural events and/or management actions which alter ecological structure and function and require intensive management practices to reverse. Transitions are often triggered by multiple disturbances including natural events (climatic events or fire) and/or management actions (grazing, farming, burning, etc.). They may also occur quickly as in the case of catastrophic events like fire or flood or over a period of time as in the case of a gradual shift in weather patterns or repeated stresses like frequent fires. 
Thresholds—Conditions sufficient to modify ecosystem structure and function beyond the limits of ecological resilience, resulting in the formation of alternative states.
Triggers—Biotic or abiotic variables or events, acting independently or in combination, that initiate threshold-related processes by contributing to the immediate loss of ecosystem resilience.
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1.0 Reference State: Two community phases maintained by frequent fire and herbivory.





Indicators: High perennial grass cover and production. Litter accumulation.


Feedbacks: Organic matter inputs allow for increased soil moisture, production, root turnover and litter increasing soil surface stability.


1.2 At-risk Community Phase: Community phase is at risk when bare ground increases and organic matter inputs decline.


T1A Trigger: Juniper seedling establishment; Elimination of fire or reduction in fuels to support frequent fires.


T1A Threshold: Increasing bare ground and increase in juniper canopy cover to 5%.





2.0 State 2: Juniper canopy cover controls the soil moisture, herbaceous production and organic matter inputs. 


Indicators: Juniper canopy cover > 5%, bare ground > 35%.


Feedbacks: Juniper use of moisture, decreasing herbaceous production, decreasing organic matter inputs.





R2A Restoration Pathway: Decrease juniper canopy cover, increase organic matter inputs. Manipulation of brush species and prescribed fire and grazing management planned to maintain or improve warm season mid grass production. 








1.2 Oak/Grassland Community


 Ashe juniper < 3’ tall 





1.1 Oak Savanna Community





1.0 Reference State


 Oak Savannah State





1.2a





1.1a





R2A





T1A





2.0 Oak/Juniper State





2.1 Oak/Juniper Grassland Community


Ashe juniper 4-12’ tall





2.1a





2.2a





2.2 Oak/Juniper Complex Community


Ashe juniper 20’or taller
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