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I.  INTRODUCTION
Purpose and Background
This NHD GEO Edit tool is intended to work with the National Hydrography Dataset (NHD), a comprehensive set of digital spatial data that contains information about surface water features such as lakes, ponds, streams, rivers, springs and wells. Within the NHD, surface water features are combined to form "reaches," which provide the framework for linking water-related data to the NHD surface water drainage network. These linkages enable the analysis and display of these water-related data in upstream and downstream order.  The NHD GEO Edit Tools respect the complex relationships between features and is therefore necessary for editing NHD data.

The NHD is based upon the content of USGS Digital Line Graph (DLG) hydrography data integrated with reach-related information from the EPA Reach File Version 3 (RF3). The NHD supersedes DLG and RF3 by incorporating them, not by replacing them. Users of DLG or RF3 will find the National Hydrography Dataset both familiar and greatly expanded and refined.  Much of it is based on USGS 7.5 minute quadrangles and USFS Cartographic Feature Files.  

While initially based on 1:100,000-scale data, the NHD was designed to incorporate and encourage the development of the higher resolution data required by many users.  As more and more NHD data becomes available at 1:24,000-scale and even more refined resolutions (http://nhd.usgs.gov/data.html ), more resource specialists across the nation are examining data quality.  Although the quality of the NHD is good, it can be improved.  The NHD GEO Edit Tools provide a means for improving that data.  They allow users who know the data to make edits and provide those improvements back to U.S.G.S. and to the broader user community of NHD users.  The tool works on the NHDinGeo format via ESRI’s ArcMap using either a personal geodatabase or SDE.  It has the particular advantage of tracking changes in a status table and a reach cross reference file, while supporting feature level metadata.  It operates on a set of feature rules within and between features as well as rules for reach delineation.  A reach code allocator is used in the process for creating new reaches.  The tool is implemented by a toolbar.  A Task Assistant helps to manage the workflow.  The workflow begins with creating metadata and then moves the user to the NHD feature editing tools.  NHD features can be created interactively or by importing geometry.  Feature and flowline attributes can be modified or deleted.  Edits can be saved or undone.  

The NHD touches a broad swath of agencies and individuals across our country, including many with the potential to change or improve the datasets.  Therefore, a data stewardship organization is growing.  People who know and use the data are interested in and responsible for maintaining and improving the quality of the data.  As the stewardship relationships grow, authorized management will be delegated to a limited set of principal stewards who can oversee and take responsibility for adjudicating issues regionally.  Typically this will be at the state level.  Ideally, existing state mapping organizations will become the foundation of a distributed system of stewardship.  They may enlist a subset of organizations to carry out localized work.  In some parts of the country, Federal land managers may take the principal role.  Exact arrangements will vary by state and according to interest and capabilities.  You can be kept informed of progress through the NHD website at http://nhd.usgs.gov/webcoop.html.  Periodically, you may be interested in viewing monthly NHD Newsletters at http://nhd.usgs.gov/newsletter_list.html
The key to implementing stewardship is the availability of an editing tool that can deal with the unique characteristics of NHD data.  The NHD GEO Edit tools allow stewards to upgrade the NHD while preserving the integrity of the model and the geometric network.  

Hydrologic Unit Boundaries
Hydrologic unit boundary delineation is NOT part of the NHD GEO Edit Tool package.  Though there is often interest in modifying hydrologic unit boundaries, it is not within the realm of the U.S.G.S. to manage watershed boundaries.  This responsibility lies with the Natural Resource Conservation Service. 

Those hydrologic unit boundaries developed for the United States are provided to USGS and are used as the basis for organizing the NHD.  Although not strictly a part of the NHD, they are a useful reference dataset.  The source for these boundaries comes from a variety of methods.  A Nationwide program known as the Watershed Boundary Dataset is now providing a definitive set of boundaries for hydrologic units extending down to the sixth level.  As this data is officially certified, it is provided with the NHD download in a separate NHD feature type.  In some cases, the user will find fifth-level watersheds, and sixth-level subwatersheds subdividing each NHD fourth-level subbasin when viewing the Hydrologic Units feature type.  Do not rely on this NHD feature type as the official source of the Hydrologic Unit Boundary Data, but rather go to: http://www.ncgc.nrcs.usda.gov/branch/gdb/products/watershed/index.html.

NHD GEO Edit Tool Concepts
Most of the NHD GEO Edit Tool operations revolve around the use of the Task Assistant.  The Task Assistant’s function is to automate as much of the data processing as possible while guiding the user in a logical progression of operations.  It provides an environment that steers the user in execution of the editing tasks in a specific, required, and efficient way.  Whenever possible, editing operations are performed in the background without user intervention.  
The operations in the Task Assistant are designed to offer the same look and feel across functions, regardless of which NHD feature class they are being applied to.  That concept pertains to both the steps that are executed (order of operations) and the behavior of each step.  Once the user gets comfortable with the process for editing one type of NHD data, the same process is applied for other NHD data types with almost no change in the process, thus minimizing the tool implementation learning curve.

Operations that are not performed through the Task Assistant are presented as a set of Utility functions available through commands on the main tool bar and on a pull-down menu.  The NHD GEO Edit Toolbar is shown below.  See section III Additional NHD GEO Edit Tool Functionality  for descriptions of these tools.
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 Installation Instructions 

(This is for 8.3 installs on FS Images – it is not intended to cover all installations at this time)

Software required prior to running the NHD GEO edit tool setup.exe. You will need Admin privileges to install the software.
1. ArcGIS 8.3 on FS Images 

2. Perl 5.6 or higher Has to be on the machine before Setup. To download the 5.8.5 the user can go to: http://www.perl.com/download.csp  

3. Dotnet Framework 1.1 Installed  Has to be on the machine before Setup.To download can go to: Microsoft .NET Framework Version 1.1 Redistribution Package

4. ArcGIS Task Assistant installed.  This will be Distributed with the Tool.  To be installed before the Tool. 

This should be included with the tool and part of the installation.

5. ArcObjects Developer Kit  including the DotNet/Assemblies -  The ArcObjects Developer Kit is installed with the regular ArcGIS installation.  However if the  Dotnet Framework 1.1 was not installed before the ArcGIS installation then the required ArcObjects Developer Kit Dotnet Assemblies are not installed correctly.  To remedy this condition uninstall the ArcObjects Developer Kit then reinstall the ArcObjects Developer Kit.  The ArcObjects Developer Kit setup.exe can be found in the ArcGIS folder on the ArcGIS Desktop CD.  

Brian asked if this has to be done for all installations?  The FS Image would have to be changed to include the Dotnet Framework 1.1 before the ArcGis was installed. 
6. Run the NHDGeo Edit Tool setup.exe  -  Distributed on Web site
Double click on Setup.exe and follow the instructions to complete the installation.

7. Setup should not install a read only file. This step should not be needed.                                                            During setup an Access databaseNHD.mdb  is copied to C:\ProgramFiles\ESRI\NHDGeoEditTools\bin.  Select the file in Windows Explorer and  right click the mouse button..  Select Properties and at the bottom of the window make sure the “read only” button is unchecked.

8. This user will not have to edit the xml file.  This step should not be needed.                                                            A valid Oracle connection is necessary to populate the com_id and reach_codes.  
The connection string in the .xml must be as follows:
For Forest Service Users –  edit the NHDToolsConfigFS.xml

Data Source = NRWSV1

UserID = NHDEdit

Password = NHDedit
For NonForest Service Users – edit the NHDToolsConfigNonFS.xml

Data Source = ?????
UserID = ?
Password = ?

To check and edit this open the .xml in Notepad.  The connection string is about three fourths down the file.  
9. This will not be a part of the install procedure This will be installed as part of the installation                                                                                                                  The Perl script RCA_client.pl must be in C:\Program Files\ESRI\NHDGeoEditTools\bin
10. This will not be a part of the install procedure The dll should get registered automatically during installation.                                                                              If After the xml or dll are changed run RegAsm.exe 
To run RegAsm Open the Command Prompt window under Start/Programs/Accessories/Command Prompt.  Navigate to the location of the  dll using DOS commands.  Regasm.exe must be in the same folder as the .dll and .xml files (they are in c:\program files\ESRI\NHDGEOEDitTool\Bin.   
At the DOS Prompt type:

RegAsm NHDEdtTools.dll  /codebase   hit Enter.  
Close the window and restart the computer. .

II.  NHD GEO Edit Tools – Operating Instructions

Getting Started
1. Open ArcMap. Click on View and then on Toolbars on the top ArcMap tool bar and finally on the NHD GEO Edit Tool bar as shown below.  This only has to be done once for each PC running the NHD GEO Edit Tool.  
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The NHD GEO Edit Tool bar contains three commands and one drop-down menu. (The Display Task Assistant 
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 command will be grayed out.)
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2. Use the Add button “+” on the toolbar to add the Hydrography dataset to the map from the personal geodatabase to be edited.  

WARNING:  DO NOT USE ARCCATALOG TO ADD OR VIEW THE TABLES.  A lock will be put on the Personal Geodatabase and editing will not be possible.  
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3. On the Utilities dropdown menu, select the first command Setup NHD Edit Database.  Wait for the message that the setup is completed. 

Setup NHD Edit Database function generates the necessary tables required for the NHD Editing tools to operate.  This only has to be done once for each geodatabase being edited.
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4. To open the Task Assistant, click on the 
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  on the NHD GEO Edit Tool bar.  A dockable window will appear within the ArcMap session. The user can move it around and dock it wherever they want.  Docking it below the Table of Contents is a good location.  To do this grab the Task Assistant with the title bar, drag it to the blank area just to the right of the Source Tab in the ToC and drop it.  
5. The Task Assistant will have to be opened every time ArcMap is started.  After starting a new ArcMap session, right click in the blank area where the Task Assistant should be, and choose open.  Navigate to C:\Program Files\ESRI\NHDGeoEditTools\bin and choose NHDToolsNonFS.xml or NHDToolsFS.xml.  For ease of use, after the first time the path will default to the location last used.
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6. The user can expand and collapse the book icons in the Task Assistant window by clicking on individual books and notes. The user can run the individual tool by clicking on the text (e.g. Select Subtype to select the subtype for adding or importing NHDwaterbodies). 

7. Save the project, give it an appropriate name, and store it where it can be found again. The NHD GEO Edit Tool is ready for operation. 
Selecting the Metadata Session
Selecting the Metadata Session is the first step when starting an editing session.  It establishes the metadata information to be associated with the data being added or edited.  It is a REQUIRED step. Selection of any other function from the Task Assistant will not be allowed until a metadata session has been defined.  

Step 1.  Select by clicking on the Select Metadata Session on the Task Assistant.  (If there are more than one dataset in the Table of Contents, the user will be asked to choose which dataset to edit.) 
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Step 2.  
To use an existing Metadata Session record select it from the Select Metadata Session form then click OK. 

To create a new Metadata Session, select the Create to create a completely new metadata session or select Copy to New to create a new metadata session with properties copied from the currently highlighted session.
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DuuID is a read only property and cannot be changed.  

Process Description and Process Date are mandatory fields.  

When using the Create Metadata Session form highlight an existing Source Citation or create a new one by clicking the Copy Source Citation to New icon, as shown below.
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The Create Source Citation window is shown below.  Source Citation ID is read only and is generated automatically. All other fields are optional.  Select OK to complete the operation.
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Complete description of the Metadata terms is available in Appendix 3 - GIS Data Dictionary Data Source Codes
NHDWATERBODY TOOLS

Remember to select a Metadata Session before using the tools. 
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Add NHDWaterbody
The purpose of this tool is to add new NHDWaterbodies to the NHD.
Click on the “+” button next to ADD NHDWATERBODY to expand the Task Assistant items.  Follow the Task Assistant items in sequence.  
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1. Select Subtype
The purpose of this tool is to specify the NHD feature type (FType) and Characteristic of the feature to be added.
Step 1  Select this item from the Task Assistant.  
A form appears with two combo boxes, one for FType and one for Characteristic. When the user changes the FType selection, the values populating the Characteristic combo box will change accordingly.  
The popup window also contains a pair of radio buttons labeled NHD and Other. NHD is for features that are appropriate for inclusion into the NHD and Other is for features that are not meant to be included in the NHD but are added for local use.  
Step 2  Select the options on the form.

Step 3  Select OK
The options on the form remain selected until the next time the user returns to this form from the Task Assistant. 
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2. Create New NHDWaterbody
This tool allows the user to manually digitize new NHDWaterbodies.
Step 1  Select this item from the Task Assistant in order to start digitizing a new NHDWaterbody with the current FType setting

To display the NHDWaterbody layer in the Table of Contents the check box must be checked. Be sure there is no other polygon layer checked that could cover the NHDWaterbody polygons. 
Step 2  Start digitizing by clicking the left mouse button.  Click a series of points to define the NHDWaterbody.  
Step 3  Complete digitizing - There are several ways to finish the sketch after clicking the last point on the NHDWaterbody:
· Double click the left mouse button,
· Click right mouse button and select Finish Sketch
· Select F2
The new NHD feature will have ComID, FType, Fcode, and FDate automatically populated in the attributes.
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 To create additional waterbodies one of the following options should be selected:

To specify a new FType  click Select Subtype  then click Create New NHDWaterbody to start digitizing as before.  
To use the existing subtype as the default simply keep digitizing new waterbodies. 
3. Import NHDWaterbody Geometry 

This tool allows the user to copy and paste waterbody geometry into the NHD. 
Step 1  Select this item from the Task Assistant to start importing new waterbody/waterbodies with the current subtype setting.
Waterbody geometry from the same or a different session of ArcMap can be imported. 
Step 2  Use edit/copy to put the selected feature on the clip board 
Step 3  Select Import NHDWaterbody Geometry on the Task Assistant.  

Step 4  Select Paste from the popup window
The Paste command from the Tool must be used to correctly populate the tables.
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4. Edit NHDWaterbody Attributes

This tool allows the user to change the NHD feature attributes.

Select this item from the Task Assistant.
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ComID and FDate are read only fields.  
To modify FType and Fcode select from the pull down menu

To modify Resolution, select from the pull down menu.  
To modify Elevation, enter a valid value in meters.  
To modify Reach Source Type, select NHD or Other from the pull down menu.

To modify GNIS_ID and GNIS_Name enter valid values.  
A GNISPoint or a GNISLine shapefile is available from USGS that provides all official names of point and line features nationally (if they exist).  The shapefiles can be downloaded from: (http://geonames.usgs.gov/stategaz/index.html)  If the GNIS shapefile is used make sure that the GNISPoint and GNISLine feature classes are in the same projection as the NHD GEOdatabase.  When zoomed in close and there is not a GNIS feature in the current extent, zoom out to find the nearest GNIS feature. Find the feature in the current map display that matches the location for the newly added NHD feature.  If there is no official name leave it blank.  If an unofficial name is added it will be deleted out of the NHD database when it is loaded into the repository.  To add a new official name go through the process to add the name to the Geographic Names Information System (GNIS).  The process varies by State and Federal Agency.  The GNIS web address for the form to submit changes is:  http://geonames.usgs.gov/dgnform.html
The NHD GEO Edit Tool has a method to make attribute edits to several NHD features at the same. 
1. Select all the NHD features to be edited on the map.    
2. Select the field in the first row and make the desired change 
3. Highlight the common row by clicking in the box next to the word “Common”, then click the Apply button.
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Here is the result of the operation:

The High in Resolution was changed to  local for more than one feature. 
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Select OK to exit this form

Attributes Summary
Attribute
Populated by
Description
ComID
Auto
User may not change this value.

FType
Auto,User
Populated from user selection in earlier step.  Changes selected from dropdown.

FCode
Auto, User
Populated from user selection in earlier step.  Changes selected from dropdown.

FDate
Auto
User may not change this value. 

GNIS_ID
User
User enters this information 
GNIS_Name
Auto
User enters this information

Resolution
User
Select from dropdown 
Elevation
User
User enters this information in Meters

Reach Source
User
Select from dropdown

5. Apply NHDWaterbody Rules

This tool checks to determine if the feature to feature relationships meet NHD requirements. 

Select this item from the Task Assistant after adding new waterbodies manually or importing geometry.  

The action of applying the rules will populate some of the attributes. Applying the rules may require user input which would be requested via a popup window. 
See NHDWaterbody Rules in Appendix 2 for a description of these relationships.
6. Undo NHDWaterbody Add

This tool reverses work completed since the last SAVE.

Select this item from the Task Assistant to cancel all changes made during the process of adding or importing new NHDWaterbodies since the last SAVE.    
7. Save NHDWaterbody Add

This tool saves waterbody additions.

Select this item from the Task Assistant to commit all changes made by adding or importing new NHDWaterbodies since the last SAVE.  

Modify NHDWaterbody Attributes

This tool allows the user to change the NHD feature attributes.
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1. Select NHDWaterbody to Edit

This tool allows the selection of NHDWaterbodies for edit. 
Select this item from the Task Assistant.

Any method can be used (selection tools, select by attribute, etc.) to select one or more NHDWaterbody polygons for edit.  
Selected non-NHDWaterbody features will be ignored. 
2. Edit NHDWaterbody Attributes 

This tool allows changes to the NHD feature attributes.

Select this item from the Task Assistant.
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ComID and FDate are read only fields.  

To modify FType and Fcode select from the pull down menu

To modify Resolution, select from the pull down menu.  

To modify Elevation, enter a valid value in meters.  

To modify Reach Source Type, select NHD or Other from the pull down menu.

To modify GNIS_ID and GNIS_Name enter valid values.  

A GNISPoint or a GNISLine shapefile is available from USGS that provides all official names of point and line features nationally (if they exist).  The shapefiles can be downloaded from: (http://geonames.usgs.gov/stategaz/index.html)  If the GNIS shapefile is used make sure that the GNISPoint and GNISLine feature classes are in the same projection as the NHD GEOdatabase.  When zoomed in close and there is not a GNIS feature in the current extent, zoom out to find the nearest GNIS feature. Find the feature in the current map display that matches the location for the newly added feature.  If there is no official name leave it blank.  If an unofficial name is added it will be deleted out of the NHD database when it is loaded into the repository.  To add a new official name go through the process to add the name to the Geographic Names Information System (GNIS).  The process varies by State and Federal Agency.  The GNIS web address for the form to submit changes is:  http://geonames.usgs.gov/dgnform.html

The NHD GEO Edit tool has a method to make attribute edits to several NHD features at the same time.
1. Select all the NHD features to be edited on the map.    
2. Select the field in the first row and make the desired change 
3. Highlight the common row by clicking in the box next to the word “Common”, then click the Apply button.
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Here is the result of the operation. The High in Resolution was changed to local for more than one feature.
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Select OK to exit this form
Attributes Summary

Attribute
Populated by
Description
ComID
Auto
User may not change this value.

FType
Auto,User
Populated from user selection in earlier step.  Changes selected from dropdown.

FCode
Auto, User
Populated from user selection in earlier step.  Changes selected from dropdown.

FDate
Auto
User may not change this value. 

GNIS_ID
User
User enters this information 

GNIS_Name
Auto
User enters this information

Resolution
User
Select from dropdown 

Elevation
User
User enters this information in Meters

Reach Source
User
Select from dropdown

3. Apply NHDWaterbody Rules

This tool checks to determine if the feature to feature relationships meet NHD requirements. 

Select this item from the Task Assistant after editing NHDWaterbody attributes.
The action of applying the rules will populate some of the attributes. Applying the rules may require user input which would be requested via a popup window. 

See NHDWaterbody Rules in Appendix 2 for a description of these relationships.
4. Undo NHDWaterbody Attribute Edits
This tool reverses work completed since the last SAVE. 

Select this item from the Task Assistant to cancel all changes made during the process of changing the attributes of the selected NHDWaterbody since the last SAVE.   

5. Save NHDWaterbody Attribute Edits
This tool saves edits. 

Select this item from the Task Assistant to commit all changes made when changing the attributes of the selected NHDWaterbody since the last SAVE.    

Modify NHDWaterbody Geometry
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1. Select NHDWaterbody to Edit

 This tool allows the selection of NHDWaterbodies  to edit. 

Select this item from the Task Assistant.

Any method can be used (selection tools, select by attribute, etc.) to select one or more NHDWaterbodies.  
NHDWaterbodies that are currently represented in the QCQueue with an unchecked status cannot be selected for geometry modification.  

2. Edit NHDWaterbody Geometry

This tool allows changes to the geometry of the NHDWaterbody. 
Select this item from the Task Assistant.

The vertices of the selected geometry will be visible.  All standard ArcMap geometry editing functionality can be used to reshape the geometry.  Instruction for ArcGIS editing functionality is available through the standard ESRI Help.  
3. Apply NHDWaterbody Rules
This tool checks to determine if the feature to feature relationships meet NHD requirements. 

Select this item from the Task Assistant upon completion of editing NHDWaterbody geometry to apply feature rules.
See NHDWaterbody Rules in Appendix 2 for a description of these relationships.
4. Undo NHDWaterbody Geometry Edits
This tool reverses work completed since the last SAVE. 

Select this item from the Task Assistant to cancel all changes made during the process of changing geometry of the selected NHDWaterbody since the last SAVE.  
5. Save NHDWaterbody Geometry Edits
This tool saves edits. 

Select this item from the Task Assistant to save all changes made when changing the geometry of the selected NHDWaterbody since the last SAVE.  
Replace NHDWaterbody Geometry
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1. Select a Geometry to Copy

 This tool allows the selection of the geometry to be copied. 

Select this item from the Task Assistant.

Any method can be used (selection tools, select by attribute, etc.) to select the replacement geometry. 

2. Copy the Selected Geometry

This tool copies the selected geometry to the clipboard. 
Select this item from the Task Assistant.

3. Select the NHDWaterbody to Edit

This tool allows the selection of the geometry to be replaced. 
Select this item from the Task Assistant.

4. Replace the Selected Geometry

This tool replaces the selected geometry from step 3 with the geometry copied in step 2. 
Select this item from the Task Assistant.

5. Apply NHDWaterbody Rules
This tool checks to determine if the feature to feature relationships meet NHD requirements. 

Select this item from the Task Assistant upon completion of replacing NHDWaterbody geometry to apply feature rules.
See NHDWaterbody Rules in Appendix 2 for a description of these relationships.
6. Undo NHDWaterbody Geometry Edits

This tool reverses work completed since the last SAVE. 

Select this item from the Task Assistant to cancel all changes made during the process of replacing the geometry of the selected NHDWaterbody since the last SAVE.     

7. Save NHDWaterbody Geometry Edits

This tool saves edits to the NHD GEOdatabase.

Select this item from the Task Assistant to save all changes made when replacing the geometry of the selected NHDWaterbody since the last SAVE.    

Delete NHDWaterbody
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1. Select NHDWaterbody to Delete

This tool allows the selection of  NHDWaterbody to delete.  
Select this item from the Task Assistant.

Any method can be used (selection tools, select by attribute, etc.) to select a NHDWaterbody for deletion.  
Selected non-NHDWaterbody features will be ignored.
NHDWaterbodies that are currently represented in the QCQueue with an unchecked status cannot be selected for deletion.  

2. Delete NHDWaterbody
This tool deletes the NHDWaterbody if the action meets the requirements. 
Select this item from the Task Assistant.

The following four statements apply to Forest Service Applications only.
The application will examine each selected NHDWaterbody for related data.  
If a NHDWaterbody has no related data it can be deleted.  
NHDWaterbodies with related data that cannot be deleted will be identified to the user.  
The related date must be deleted from the NRIS application before the feature can be deleted
Rules will be applied to a NHDWaterbody that is deleted.   

3. Undo NHDWaterbody Deletions

This tool reverses work completed since the last SAVE. 

Select this item from the Task Assistant to cancel all changes made during the process of deleting NHDWaterbodies since the last SAVE.   

4. Save NHDWaterbody Deletions

This tool saves deletions.

Select this item from the Task Assistant to save all changes made from deleting a NHDWaterbodies since the last SAVE.   

NHDAREA TOOLS

Remember to select a Metadata Session before using the tools. 
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Add NHDArea
The purpose of this tool is to add new NHDAreas. 
Click on the “+” button next to ADD NHDAREA to expand the Task Assistant items.  Follow the Task Assistant items in sequence.  
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1. Select Subtype

The purpose of this tool is to specify the NHD feature type (FType) and Characteristic of the feature to be added.  
Step 1  Select this item from the Task Assistant.  

A form appears with two combo boxes, one for FType and one for Characteristic. When the user changes the FType selection, the values populating the Characteristic combo box will change accordingly.  

The popup window also contains a pair of radio buttons labeled NHD and Other. NHD is for features that are appropriate for inclusion into the NHD and Other is for features that are not meant to be included in the NHD for NHD but are added for local use. 

.
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2. Create New NHDArea
This tool allows the user to manually digitize a new NHDArea.
Step 1  Select this item from the Task Assistant to start digitizing a new NHDArea with the current FType setting

To display the NHDArea layer in the Table of Contents the check box must be checked.   Be sure there is no other polygon layer checked that could cover the NHDArea polygon. 

Step 2  Start digitizing by clicking the left mouse button.  Click a series of points to define the NHDArea.  

Step 3  Complete digitizing - There are several ways to finish the sketch after clicking the last point on the NHDArea
· Double click left mouse button 

· Click right mouse button and select Finish Sketch
· Select F2
The new NHD feature will have ComID, FType, Fcode, and FDate automatically populated in the attributes.

To create additional NHDAreas choose one of the following options:

To specify a new FType  click Select Subtype  then click Create New NHDArea to start digitizing as before.  

To use the existing subtype as the default simply continue to digitize new NHDAreas.
3. Import NHDArea Geometry 

This tool allows the user to copy and paste NHDArea geometry into the NHD. 

Step 1  Select this item from the Task Assistant to start importing new NHDAreas with the current subtype setting

Area features from the same or a different session of ArcMap can be imported. 

Step 2  Use edit/copy to put the selected feature on the clip board 

Step 3  Select Import NHDArea Geometry on the Task Assistant.  

Step 4  Select Paste  from the popup window

The Paste command from the Tool must be used to correctly populate the tables.
4. Edit NHDArea Attributes

This tool allows the user to change the NHD feature attributes.

Select Edit NHDArea Attributes from the Task Assistant.
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ComID and FDate are read only fields.  

To modify FType and Fcode select from the pull down menu

To modify Resolution, pick the resolution from the pull down menu.  

To modify Reach Source Type, pick NHD or Other from the pull down menu.

To modify GNIS_ID and GNIS_Name enter valid values.  

A GNISPoint or a GNISLine shapefile is available from USGS that provides all official names of point and line features nationally (if they exist).  The shapefiles can be downloaded from: (http://geonames.usgs.gov/stategaz/index.html)  If the GNIS shapefile is used make sure that the GNISPoint and GNISLine feature classes are in the same projection as the NHD GEOdatabase.  When zoomed in close and there is not a GNIS feature in the current extent, zoom out to find the nearest GNIS feature. Find the feature in the current map display that matches the location for the newly added NHD feature.  If there is no official name leave it blank.  If an unofficial name is added it will be deleted out of the NHD database when it is loaded into the repository.  To add a new official name go through the process to add the name to the Geographic Names Information System (GNIS).  The process varies by State and Federal Agency.  The GNIS web address for the form to submit changes is:  http://geonames.usgs.gov/dgnform.html

The NHD GEO Edit tool has a method to make attribute edits to several NHD features at the same time.
1. Select all the NHD features to be edited on the map.    
2. Select the field in the first row and make the desired change 
3. Highlight the common row by clicking in the box next to the word “Common”, then click the Apply button.
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Here is the result of the operation.  

The “Local” in “Resolution” was changed to “High” and the “Other” in “Reach Source” was changed to “NHD”
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Select OK to exit this form

Attributes Summary

Attribute
Populated by
Description
ComID
Auto
User may not change this value.

FType
User
Populated from user selection in earlier step.  The user may change this value by selecting from the dropdown. 
FCode        
User
Populated from user selection in earlier step.  The user may change this value by selecting from the dropdown.

.FDate
Auto
User may not change this value.


GNIS_ID
User
User enters this information


GNIS_Name
User
User enters this information

Resolution
User
Selected from dropdown


Reach Source             User
Selected from dropdown

5. Apply NHDArea Rules

This tool checks to determine if the feature to feature relationships meet NHD requirements. 

Select this item from the Task Assistant after adding new NHDAreas manually or by importing geometry.  

The action of applying the rules will populate some of the attributes.  Applying the rules may require user input which would be requested via a popup window. 

See NHDArea Rules in Appendix 2 for a description of these relationships.
6. Undo NHDArea Add

This tool reverses work completed since the last SAVE. 

Select this item from the Task Assistant to cancel all changes made during the process of adding or importing new NHDAreas since the last SAVE.  
7. Save NHDArea Add

This tool saves NHDArea additions.

Select this item from the Task Assistant to commit all changes made by adding or importing new NHDAreas since the last SAVE. 
Modify NHDArea Attributes

This tool allows the user to change the NHD feature attributes.
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1. Select NHDArea to Edit

This tool allows the selection of  the NHDAreas for edit. 
Select this item from the Task Assistant.

Any method can be used (selection tools, select by attribute, etc.) to select one or more NHDAreas to edit.  

Selected non-NHDArea  features will be ignored.

2. Edit NHDArea Attributes

This tool allows changes to the NHD feature attributes.
Select this item from the Task Assistant.
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ComID and FDate are read only fields.  

To modify FType and Fcode select from the pull down menu

To modify Resolution, pick the resolution from the pull down menu.  

To modify Reach Source Type, pick NHD or Other from the pull down menu.

To modify GNIS_ID and GNIS_Name enter valid values.  

A GNISPoint or a GNISLine shapefile is available from USGS that provides all official names of point and line features nationally (if they exist).  The shapefiles can be downloaded from: (http://geonames.usgs.gov/stategaz/index.html)  If the GNIS shapefile is used make sure that the GNISPoint and GNISLine feature classes are in the  projection as the NHD GEOdatabase.  When zoomed in close and there is not a GNIS feature in the current extent, zoom out to find the nearest GNIS feature. Find the feature in the current map display that matches the location for the newly added NHD feature.  If there is no official name leave it blank.  If an unofficial name is added it will be deleted out of the NHD database when it is loaded into the repository.  To add a new official name go through the process to add the name to the Geographic Names Information System (GNIS).  The process varies by State and Federal Agency.  The GNIS web address for the form to submit changes is:  http://geonames.usgs.gov/dgnform.html

The NHD GEO Edit Tool has a method to make attribute edits to several NHD features at the same time. 

1. Select all the NHD features to be edited on the map.    
2. Select the field in the first row and make the desired change 
3. Highlight the common row by clicking in the box next to the word “Common”, then click the Apply button.
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Here are the results of the operation.  

The “Local” in “Resolution” was changed to “High” and the “Other” in “Reach Source” was changed to “NHD”
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Select OK to exit this form

Attributes Summary

Attribute
Populated by
Description
ComID
Auto
User may not change this value.

FType
User
Populated from user selection in earlier step.  The user may change this value by selecting from the dropdown. 

FCode        
User
Populated from user selection in earlier step.  The user may change this value by selecting from the dropdown.

.FDate
Auto
User may not change this value.


GNIS_ID
User
User enters this information


GNIS_Name
User
User enters this information

Resolution
User
Selected from dropdown


Reach Source             User
Selected from dropdown

3. Apply NHDArea Rules 
This tool checks to determine if the feature to feature relationships meet NHD requirements. 

Select this item from the Task Assistant upon completion of editing NHDArea attributes.

See NHDArea Rules in Appendix 2 for a description of these relationships.
4. Undo NHDArea Attribute Modifications

This tool reverses work completed since the last SAVE.
Select this item from the Task Assistant to cancel all changes since the last SAVE.    

5. Save NHDArea Attribute Edits
This tool saves edits.
Select this item from the Task Assistant to commit all changes made since the last SAVE.    

Modify NHDArea Geometry
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1. Select NHDArea to Edit

This tool allows the selection of NHDAreas to edit. 

Select this item from the Task Assistant.

Any method can be used (selection tools, select by attribute, etc.) to select NHDAreas for geometry edits.  

2. Edit NHDArea Geometry

 This tool allows the editing of the NHD feature geometry.
Select this item from the Task Assistant.

The vertices of the selected geometry will be visible. The user may use any editing tools for reshaping the NHD feature..  When this action is completed the user may choose Select  NHDArea to Edit to start the process of modifying additional NHDAreas.
Instruction for ArcGIS editing functionality is available through the standard ESRI Help

3. Apply NHDArea Rules

This tool checks to determine if the feature to feature relationships meet NHD requirements. 

Select this item from the Task Assistant upon completion of editing NHDArea geometry.

When the user selects this option the NHD feature rules are applied.  
See NHDArea Rules in Appendix 2 for a description of these relationships.
4.  Undo NHDArea Geometry Modifications

This tool reverses work completed since the last SAVE. 

Select this item from the Task Assistant to cancel all changes made since the last SAVE.  
5. Save NHDArea Geometry Edits
This tool saves geometry edits.
Select this item from the Task Assistant to save all changes made since the last SAVE.    

Replace NHDArea Geometry
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1. Select a Geometry to Copy

 This tool allows the selection of geometry to be copied. 

Select this item from the Task Assistant.

Any method can be used (selection tools, select by attribute, etc.) to select the replacement geometry. 

2. Copy the Selected Geometry

This tool copies the selected geometry to the clipboard. 
Select this item from the Task Assistant.

3. Select the NHDArea to Edit

This tool allows the selection of the geometry that will be replaced. 
Select this item from the Task Assistant.

4. Replace the Selected Geometry

This tool replaces the selected geometry from step 3 with the geometry copied in step 2. 
Select this item from the Task Assistant.

5. Apply NHDArea Rules
This tool checks to determine if the feature to feature relationships meet NHD requirements. 

Select this item from the Task Assistant upon completion of replacing NHDArea geometry.

When the user selects this option the feature rules are applied.  

See NHDArea Rules in Appendix 2 for a description of these relationships.
6. Undo NHDArea Geometry Edits

This tool reverses work completed since the last SAVE. 

Select this item from the Task Assistant to cancel all changes made during the process of replacing the geometry of the selected NHDArea since the last SAVE.  
7. Save NHDArea Geometry Edits

This tool saves geometry replacements.

Select this item from the Task Assistant to save all changes made when replacing the geometry of the selected NHDArea since the last SAVE.    

Delete NHDArea
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1. Select NHDAreas to Delete

This tool allows the selection of NHDAreas to be deleted.  
Select this item from the Task Assistant.

Any method can be used (selection tools, select by attribute, etc.) to select one or more NHDAreas for deletion.  

Selected non-NHDArea features will be ignored. 
2. Delete NHDArea 

This tool deletes the NHDArea if the action meets the requirements. 

Select this item from the Task Assistant.

Feature rules will be applied to all NHDAreas that are deleted

3. Undo NHDArea Deletions

This tool reverses work completed since the last SAVE. 

Select this item from the Task Assistant to cancel all changes made during the process of deleting NHDArea since the last SAVE.    

4. Save NHDArea Deletions

This tool saves deletions.
Select this item from the Task Assistant to save all changes made since the last SAVE.   
NHDFLOWLINE TOOLS
Remember to select a Metadata Session before using the tools. 
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Add NHDFlowline
The purpose of this tool is to add new NHDFlowlines to the NHD.

Click on the “+” button next to ADD NHDFLOWLINE to expand the Task Assistant items.  Follow the Task Assistant items in sequence.  
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1. Select Subtype
The purpose of this tool is to specify the feature type (FType) and Characteristic of the NHD feature to be added.
Step 1  Select this item from the Task Assistant.  

A form appears with two combo boxes, one for FType and one for Characteristics. When the user changes the FType selection, the values populating the Characteristic combo box will change accordingly.  

On the popup window is a pair of radio buttons labeled NHD or Other.  NHD is for features that are appropriate for inclusion into the NHD and “Other” is for features that are not meant to be included in the NHD but are added for local use. 

Step 2  Select the options on the form.

Step 3  Select OK

The options will remain selected until the next time the user returns to this form from the Task Assistant. 
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2. Create New NHDFlowline
This tool allows the user to manually digitize new flowlines.

Step 1  Select this item from the Task Assistant to start digitizing a new NHDFlowline with the current FType setting

To display the NHDArea layer in the Table of Contents the check box must be checked.   Be sure there is no other polygon layer checked that could cover the NHDFlowline. 

Step 2  Start digitizing by clicking the left mouse button.  Click a series of points to define the NHDFlowline.  

Note:  It is mandatory to start digitizing at the lower end of the NHDFlowline when it intersects another flowline.   If digitizing a disconnected NHDFlowline answer yes to the question as shown below: 
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Step 3  Complete digitizing - There are several ways to finish the sketch after clicking the last point on the NHDFlowline.
· Double click the left mouse button 

· Click right mouse button and select Finish Sketch
· Select F2
The new NHD feature will have ComID, FType, Fcode, and FDate automatically populated in the attributes.
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 To create additional NHDFlowlines one of the following options should be selected:

To  specify a new FType  click Select Subtype  then click Create New NHDFlowline to start digitizing as before.  

To use the existing subtype as the default simply continue to digitize new NHDFlowlines.
3. Import NHDFlowline Geometry

This tool allows the user to copy and paste NHDFlowline geometry into the NHD. 

Step 1  Select this item from the Task Assistant to start importing new NHDFlowline geometry with the current subtype setting.
NHDFlowline geometry from the same or a different session of ArcMap can be imported. 

Step 2  Use edit/copy to put the selected feature on the clip board. 

Step 3  Select Import NHDFlowline Geometry on the Task Assistant.  

Step 4  Select Paste  from the popup window.
The Paste command from the Tool must be used to correctly populate the tables. 

Note that while importing NHDFlowlines, the flow direction arrows for all existing and newly imported NHDFlowlines will be shown. 
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4. Edit Flowline Attributes

This tool allows changes to the NHD feature attributes.
Select this item from the Task Assistant.
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ComID and FDate are read only fields.  

To modify FType and Fcode select from the pull down menu

To modify Resolution, pick the resolution from the pull down menu.  

To modify Stream Level, pick the Stream Level from the pull down menu.  

To modify Reach Source, pick NHD or Other from the pull down menu.

To modify GNIS_ID and GNIS_Name enter valid values.  

A GNISPoint or a GNISLine shapefile is available from USGS that provides all official names of point and line features nationally (if they exist).  The shapefiles can be downloaded from: (http://geonames.usgs.gov/stategaz/index.html)  If the GNIS shapefile is used make sure that the GNISPoint and GNISLine feature classes are in the same projection as the NHD GEOdatabase.  When zoomed in close and there is not a GNIS feature in the current extent, zoom out to find the nearest GNIS feature. Find the feature in the current map display that matches the location for the newly added NHD feature.  If there is no official name leave it blank.  If an unofficial name is added it will be deleted out of the NHD database when it is loaded into the repository.  To add a new official name go through the process to add the name to the Geographic Names Information System (GNIS).  The process varies by State and Federal Agency.  The GNIS web address for the form to submit changes is:  http://geonames.usgs.gov/dgnform.html

The NHD GEO Edit Tool has a method to make attribute edits to several NHD features at the same time. 

1. Select all the NHD features to be edited on the map.    
2. Select the field in the first row and make the desired change 
3. Highlight the common row by clicking in the box next to the word “Common”, then click the Apply button.
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Here are the results of the operation.  

The “NHD” in “Reach Source” was changed to “Other”.
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Select OK to exit this form

Attributes Summary

Attribute
Populated by
Description
ComID
Auto
User may not change this value.

FType
User
Populated from user selection in earlier step.  The user may change this value by selecting from the dropdown. 

FCode        
User
Populated from user selection in earlier step.  The user may change this value by selecting from the dropdown.

.FDate
Auto
User may not change this value.


GNIS_ID
User
User enters this information


GNIS_Name
User
User enters this information

Resolution
User
Selected from dropdown


Stream Level
User
Selected from dropdown


Reach Source             User
Selected from dropdown NHD or Other

5. Apply NHDFlowline Rules

This tool checks to determine if the feature to feature relationships meet NHD requirements. 

Select this item from the Task Assistant after adding new NHDFlowlines manually or importing geometry.  

The action of applying the rules will populate some of the attributes. Applying the rules may require user input, which would be requested via a popup window. 

See NHDFlowline Rules in Appendix 2 for a description of these relationships.
6. Undo NHDFlowline Adds

This tool reverses work completed since the last time SAVE. 

Select this item from the Task Assistant to cancel all changes made during the process of adding or importing new NHDFlowlines since the last SAVE.      

7. Save NHDFlowline Adds

This tool saves flowline additions.

Select this item from the Task Assistant to commit all changes made by adding or importing new Waterbodies since the last SAVE.  

Modify NHDFlowline Attributes

This tool allows the user to change the NHD feature attributes.

Click on the button next to Modify NHDFlowline to expand the Task Assistant items.  Follow the Task Assistant items in sequence.  
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1. Select NHDFlowlines to Edit

This tool allows the selection of NHDFlowlines for edit. 
Select this item from the Task Assistant.

Any method can be used (selection tools, select by attribute, etc.) to select one or more NHDFlowlines for edit.  

Selecting non-NHDFlowline will be ignored. 
2. Edit NHDFlowline Attributes 

This tool allows changes to the NHD feature attributes.

Select this item from the Task Assistant.
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ComID and FDate are read only fields.  

To modify FType and Fcode select from the pull down menu

To modify Resolution, pick the resolution from the pull down menu.  

To modify Stream Level, pick the Stream Level from the pull down menu.  

To modify Reach Source, pick NHD or Other from the pull down menu.

To modify GNIS_ID and GNIS_Name enter valid values.  

A GNISPoint or a GNISLine shapefile is available from USGS that provides all official names of point and line features nationally (if they exist).  The shapefiles can be downloaded from: (http://geonames.usgs.gov/stategaz/index.html)  If the GNIS shapefile is used make sure that the GNISPoint and GNISLine feature classes are in the same projection as the NHD GEOdatabase.  When zoomed in close and there is not a GNIS feature in the current extent, zoom out to find the nearest GNIS feature. Find the feature in the current map display that matches the location for the newly added NHD feature.  If there is no official name leave it blank.  If an unofficial name is added it will be deleted out of the NHD database when it is loaded into the repository.  To add a new official name go through the process to add the name to the Geographic Names Information System (GNIS).  The process varies by State and Federal Agency.  The GNIS web address for the form to submit changes is:  http://geonames.usgs.gov/dgnform.html

The NHD GEO Edit Tool has a method to make attribute edits to several NHD features at the same. 

1. Select all the NHD features to be edited on the map.    
2. Select the field in the first row and make the desired change 
3. Highlight the common row by clicking in the box next to the word “Common”, then click the Apply button.
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Here are the results of the operation.  

The “NHD” in “Reach Source” was changed to “Other”.
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Select OK to exit this form

Attributes Summary

Attribute
Populated by
Description
ComID
Auto
User may not change this value.

FType
User
Populated from user selection in earlier step.  The user may change this value by selecting from the dropdown. 

FCode        
User
Populated from user selection in earlier step.  The user may change this value by selecting from the dropdown.

.FDate
Auto
User may not change this value.


GNIS_ID
User
User enters this information


GNIS_Name
User
User enters this information

Resolution
User
Selected from dropdown


Stream Level
User
Selected from dropdown


Reach Source             User
Selected from dropdown NHD or Other

3. Apply NHDFlowline Rules

This tool checks to determine if the feature to feature relationships meet NHD requirements. 

Select this item from the Task Assistant after completing editing attributes. 
See NHDFlowline Rules in Appendix 2 for a description of these relationships.
4. Undo NHDFlowline Attributes Edits

This tool reverses work completed since the last SAVE. 

Select this item from the Task Assistant to cancel all changes made during the process of changing the attributes of the selected NHDFlowlines since the last SAVE.  
5. Save NHDFlowline Attributes Edits

This tool saves edits. 

Select this item from the Task Assistant to commit all changes made when editing the attributes of the selected NHDFlowlines since the last SAVE.    

Modify NHDFlowline Geometry

Click on the “+” next to Delete NHDFlowline to expand the Task Assistant items.  Follow the Task Assistant items in sequence.  
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1. Select NHDFlowline to Edit 

This tool allows the selection of NHDFlowlines to edit. 

Select this item from the Task Assistant.

Any method can be used (selection tools, select by attribute, etc.) to select the geometry of one or more NHDFlowlines.  

NHDFlowlines that are currently represented in the QCQueue with an unchecked status cannot be selected for geometry modification.  

2. Edit NHDFlowline Geometry
This tool allows changes to the NHDFlowlines geometry. 
Select this item from the Task Assistant.

The vertices of the selected geometry will be visible.  All standard ArcMap geometry editing functionality can be used to reshape the geometry.  Instruction for ArcGIS editing functionality is available through the standard ESRI Help.  
3. Apply NHDFlowline Rules

This tool checks to determine if the feature to feature relationships meet NHD requirements. 

Select this item from the Task Assistant upon completion of editing NHDFlowline geometry.

When the user selects this option, NHDFlowline editing ends and the rules are applied.  

See NHDFlowline Rules in Appendix 2 for a description of these relationships.
4. Undo NHDFlowline Geometry Edits
This tool reverses work completed since the last SAVE. 

Select this item from the Task Assistant to cancel all changes made during the process of changing the geometry of the selected NHDFlowline since the last SAVE.  
.

5. Save NHDFlowline Geometry Edits
This tool saves edits.
Select this item from the Task Assistant to save all changes made when changing the geometry of the selected NHDFlowline since the last SAVE.    

Replace NHDFlowline Geometry
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1. Select a Geometry to Copy

 This tool allows selection of  geometry to be copied. 

Select this item from the Task Assistant.

You can then use any method (selection tools, select by attribute, etc.) to select the replacement geometry. 

2. Copy the Selected Geometry

This tool copies the selected geometry to the clipboard. 
Select this item from the Task Assistant.

3. Select the NHDFlowline to Edit

This tool allows the selection the geometry that will be replaced. 
Select this item from the Task Assistant.

4. Replace the Selected Geometry

This tool replaces the selected geometry from step 3 with the geometry copied in step 2. 
Select this item from the Task Assistant.

5. Apply NHDFlowline Rules
This tool checks to determine if the feature to feature relationships meet NHD requirements. 

Select this item from the Task Assistant upon completion of replacing NHDFlowline geometry.

When the user selects this option the feature rules are applied.  

See NHDFlowline Rules in Appendix 2 for a description of these relationships.
6. Undo NHDFlowline Geometry Edits

This tool reverses work completed since the last SAVE. 

Select this item from the Task Assistant to cancel all changes made during the process of replacing the geometry of the selected NHDFlowline since the last SAVE.  
7. Save NHDFlowline Geometry Edits

This tool saves replaced geometry.

Select this item from the Task Assistant to save all changes made when replacing the geometry of the selected NHDFlowline since the last SAVE.    

Delete NHDFlowline
Click on the button next to Delete NHDFlowline to expand the Task Assistant items.  Follow the Task Assistant items in sequence.  
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1. Select NHDFlowlines to Delete

This tool allows the selection of the NHDFlowlines to be deleted.  
Select this item from the Task Assistant.

Any method can be used (selection tools, select by attribute, etc.) to select one or more NHDFlowlines for deletion.  

Selected non-NHDFlowline features will be ignored.
NHDFlowlines that are currently represented in the QCQueue with an unchecked status cannot be selected for deletion.  

2. Delete NHDFlowlines 

This tool deletes the NHDFlowline if the action meets the requirements
Select this item from the Task Assistant.

The following four statements apply to Forest Service Applications only.

The application will examine each selected NHDFlowline for related data.  

If a NHDFlowline has no related data it can be deleted.  

NHDFlowlines with related data that cannot be deleted will be identified to the user.  

The related date must be deleted from the NRIS application before the feature can be deleted. 

Rules will be applied to all NHDFlowlines that are deleted.   

3. Undo NHDFlowline Deletions

This tool reverses work completed since the last SAVE. 

Select this item from the Task Assistant to cancel all changes made during the process of deleting NHDFlowlines since the last SAVE.  
4. Save NHDFlowline Deletions

This tool saves deletions.

Select this item from the Task Assistant to save all changes made from deleting the NHDFlowlines since the last SAVE.   

NHDLINE TOOLS
Remember to select a Metadata Session before using of the tools. 
[image: image57.jpg]- LRSI

[5] SELECT METADATA SESSION
@ NHDWATERBODY TOOLS
@ NHDAREA TOOLS
@ NHDFLOWLINE TOOLS
=01 NHDLINE TOOLS

ADD NHDLINE
MODIFY NHDLINE ATTRIBUTES
MODIFY NHDLINE GEOMETRY
REPLACE NHDLINE GEOMETRY
DELETE NHDLINE

0 5 5





Add NHDLine
The purpose of this tool is to add new NHDLines to the NHD.

Click on the “+”  next to Add NHDLine to expand the Task Assistant items.  Follow the Task Assistant items in sequence.  
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1. Select Subtype
The purpose of this tool is to specify the feature type (FType) and Characteristic of the NHD feature to be added
Step 1  Select this item from the Task Assistant.  

A form appears with two combo boxes, one for FType and one for Characteristic. When the user changes the FType selection, the values populating the Characteristic combo box will change accordingly.  

The popup window also contains a pair of radio buttons labeled NHD and Other. NHD is for features that are appropriate for inclusion into the NHD and Other is for features that are not meant to be included in the NHD but are added for local use.  
Step 2  Select the options on the form.

Step 3  Select OK

The options on the form remain selected until the next time the user returns to this form from the Task Assistant. 
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2. Create New NHDLine
This tool allows the user to manually digitize new lines.

Step 1  Select this item from the Task Assistant to start digitizing a new line with the current FType setting

To display the NHDLine layer in the Table of Contents the check box must be checked.  Be sure there is no other polygon layer checked that could cover the NHDLine.  
Step 2  Start digitizing by clicking the left mouse button.  Click a series of points to define the line.  

Step 3  Complete digitizing - There are several ways to finish the sketch after clicking the last point on the line

· Double click left mouse button, 

· Click right mouse button on mouse and select Finish Sketch
· Select F2
The new NHD feature will have ComID, FType, Fcode, and FDate automatically populated in the attributes.
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 To create more NHDLines choose one of the following options:

To specify a new FType  click Select Subtype  then click Create New  NHDLine to start digitizing as before.  

To use the existing subtype as the default simply continue to digitize new NHDLines
3. Import NHDLine Geometry

This tool allows the user to copy and paste NHDLine geometry into the NHD. 

Step 1  Select this item from the Task Assistant in order to start importing new NHDLines with the current subtype setting

NHDLine features from the same or a different session of ArcMap can be imported. 

Step 2  Use edit/copy to put the selected NHD feature on the clip board 

Step 3  Select Import NHDLine Geometry on the Task Assistant.  

Step 4  Select Paste from the popup window

The Paste command from the Tool must be used to correctly populate the tables. 
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4. Edit NHDLine Attributes

This tool allows changes to the NHD feature attributes.

Select this item from the Task Assistant.
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ComID and FDate are read only fields.  

To modify FType and Fcode select from the pull down menu

To modify Resolution, pick the resolution from the pull down menu.  

To modify Reach Source, pick NHD or Other from the pull down menu.

To modify GNIS_ID and GNIS_Name enter valid values.  

A GNISPoint or a GNISLine shapefile is available from USGS that provides all official names of point and line features nationally (if they exist).  The shapefiles can be downloaded from: (http://geonames.usgs.gov/stategaz/index.html)  If the GNIS shapefile is used make sure that the GNISPoint and GNISLine feature classes are in the same projection as the NHD GEOdatabase.  When zoomed in close and there is not a GNIS feature in the current extent, zoom out to find the nearest GNIS feature. Find the feature in the current map display that matches the location for the newly added NHD feature.  If there is no official name leave it blank.  If an unofficial name is added it will be deleted out of the NHD database when it is loaded into the repository.  To add a new official name go through the process to add the name to the Geographic Names Information System (GNIS).  The process varies by State and Federal Agency.  The GNIS web address for the form to submit changes is:  http://geonames.usgs.gov/dgnform.html

The NHD GEO Edit Tool has a method to make attribute edits to several NHD features at the same time. 

1. Select all the NHD features to be edited on the map.    
2. Select the field in the first row and make the desired change 
3. Highlight the common row by clicking in the box next to the word “Common”, then click the Apply button.
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Here are the results of the operation.  

The “High” in “Resolution” was changed to “Local”.
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Select OK to exit this form

Attributes Summary

Attribute
Populated by
Description
ComID
Auto
User may not change this value.

FType
User
Populated from user selection in earlier step.  The user may change this value by selecting from the dropdown. 

FCode        
User
Populated from user selection in earlier step.  The user may change this value by selecting from the dropdown.

.FDate
Auto
User may not change this value.


GNIS_ID
User
User enters this information


GNIS_Name
User
User enters this information

Resolution
User
Selected from dropdown


Reach Source             User
Selected from dropdown NHD or Other

5. Apply NHDLine Rules

This tool checks to determine if the feature to feature relationships meet NHD requirements. 

Select this item from the Task Assistant after adding new NHDLines manually or after importing geometry.  

The action of applying the rules will populate some of the attributes. Applying the rules may require user input which would be requested via a popup window.
See NHDLine Rules in Appendix 2 for a description of these relationships.
6. Undo NHDLine Adds

This tool reverses work completed since the last SAVE. 

Select this item from the Task Assistant to cancel all changes made during the process of adding or importing new NHDLines since the last SAVE.  
7. Save NHDLine Adds

This tool saves NHDWaterbody additions.

Select this item from the Task Assistant to commit all changes made by adding or importing new NHDLines since the last SAVE.  

Modify NHDLine Attributes

This tool allows the user to change the NHD feature attributes.
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1. Select NHDLines to Edit

This tool allows selection of NHDLines for edit. 
Select this item from the Task Assistant.

Any method can be used (selection tools, select by attribute, etc.) to select one or more NHDLines to edit.  

Selecting non- NHDLine features will be ignored.  

2. Edit NHDLine Attributes 

This tool allows changes to the NHD feature attributes.

Select this item from the Task Assistant.
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ComID and FDate are read only fields.  

To modify FType and Fcode select from the pull down menu

To modify Resolution, pick the resolution from the pull down menu.  

To modify Reach Source, pick NHD or Other from the pull down menu.

To modify GNIS_ID and GNIS_Name enter valid values.  

A GNISPoint or a GNISLine shapefile is available from USGS that provides all official names of point and line features nationally (if they exist).  The shapefiles can be downloaded from: (http://geonames.usgs.gov/stategaz/index.html)  If the GNIS shapefile is used make sure that the GNISPoint and GNISLine feature classes are in the same projection as the NHD GEOdatabase.  When zoomed in close and there is not a GNIS feature in the current extent, zoom out to find the nearest GNIS feature. Find the feature in the current map display that matches the location for the newly added NHD feature.  If there is no official name leave it blank.  If an unofficial name is added it will be deleted out of the NHD database when it is loaded into the repository.  To add a new official name go through the process to add the name to the Geographic Names Information System (GNIS).  The process varies by State and Federal Agency.  The GNIS web address for the form to submit changes is:  http://geonames.usgs.gov/dgnform.html

The NHD GEO Edit Tool has a method to make attribute edits to several NHD features at the same. 

1. Select all the NHD features to be edited on the map.    
2. Select the field in the first row and make the desired change 
3. Highlight the common row by clicking in the box next to the word “Common”, then click the Apply button.
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Here are the results of the operation.  

The “High” in “Resolution” was changed to “Local”.
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Select OK to exit this form

Attributes Summary

Attribute
Populated by
Description
ComID
Auto
User may not change this value.

FType
User
Populated from user selection in earlier step.  The user may change this value by selecting from the dropdown. 

FCode        
User
Populated from user selection in earlier step.  The user may change this value by selecting from the dropdown.

.FDate
Auto
User may not change this value.


GNIS_ID
User
User enters this information


GNIS_Name
User
User enters this information

Resolution
User
Selected from dropdown


Reach Source             User
Selected from dropdown NHD or Other

3. Apply NHDLine Rules

This tool checks to determine if the feature to feature relationships meet NHD requirements. 

Select this item from the Task Assistant when completed editing NHDLine attributes. 
See NHDLine Rules in Appendix 2 for a description of these relationships.
4. Undo NHDLine Attributes Edits

This tool reverses work completed since the last SAVE. 

Select this item from the Task Assistant to cancel all changes made during the process of changing the attributes of the selected NHDLine since the last SAVE.  
5. Save NHDLine Attribute Edits

This tool saves edits. 

Select this item from the Task Assistant to commit all changes made when changing the attributes of the selected NHDLines since the last SAVE.   

Modify NHDLine Geometry
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1. Select NHDLine to Edit 

This tool allows the selection of NHDLines to edit. 

Select this item from the Task Assistant.

Any method can be used (selection tools, select by attribute, etc.) to select the geometry of one or more NHDLines.  

2. Edit NHDLine Geometry

This tool allows changes to the NHDLine geometry. 
Select this item from the Task Assistant.

The vertices of the selected geometry will be displayed.  All standard ArcMap geometry editing functionality can be used to reshape the geometry.  Instruction for ArcGIS editing functionality is available through the standard ESRI Help.  
3. Apply NHDLine Rules

This tool checks to determine if the feature to feature relationships meet NHD requirements. 

Select this item from the Task Assistant upon completion of editing NHDLine geometry.

When the user selects this option the feature rules are applied.  
See NHDLine Rules in Appendix 2 for a description of these relationships.
4. Undo NHDLine Geometry Edits

This tool reverses work completed since the last SAVE. 

Select this item from the Task Assistant to cancel all changes made during the process of changing the geometry of the selected NHDLine since the last SAVE.  
.

5. Save NHDLine Geometry Edits

This tool saves edits.
Select this item from the Task Assistant to save all changes made when changing the geometry of the selected NHDLine since the last SAVE.   

Replace NHDLine Geometry
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1. Select a Geometry to Copy

 This tool allows the selection of the  geometry to be copied. 

Select this item from the Task Assistant.

Any method can be used (selection tools, select by attribute, etc.) to select the replacement geometry. 

2. Copy the Selected Geometry

This tool copies the selected geometry to the clip board 
Select this item from the Task Assistant.

3. Select the NHDLine to Edit

This tool allows the selection of the geometry that will be replaced. 
Select this item from the Task Assistant.

4. Replace the Selected Geometry

This tool replaces the selected geometry from step 3 with the geometry copied in step 2. 
Select this item from the Task Assistant.

5. NHDLine Rules
This tool checks to determine if the feature to feature relationships meet NHD requirements. 

Select this item from the Task Assistant upon completion of replacing NHDLine geometry.

When the user selects this item the feature rules are applied.  When this action is completed the user may choose Select a Geometry to Copy to start the process of replacing more geometry

See NHDLine Rules in Appendix 2 for a description of these relationships.
6. Undo NHDLine Geometry Edits

This tool reverses work completed since the last SAVE. 

Select this item from the Task Assistant to cancel all changes made during the process of replacing the geometry of the selected NHDLine since the last SAVE.  
7. Save NHDLine Geometry Edits

This tool saves edits to the NHD GEOdatabase.

Select this item from the Task Assistant to save all changes made when replacing the geometry of the selected NHDLine since the last SAVE.   

Delete NHDLine
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1. Select NHDLines to Delete

This tool allows the selection of NHDLines to be deleted.  
Select this item from the Task Assistant.

Any method can be used(selection tools, select by attribute, etc.) to select one or more NHDLine for deletion.  

Selected non-NHDLine features will be ignored.  

NHDLine that are currently represented in the QCQueue with an unchecked status cannot be selected for deletion.  

2. Delete NHDLines 

This tool deletes the NHDLine if the action meets the requirements
Select this item from the Task Assistant.

Rules will be applied to all NHDLines that are deleted.   

3. Undo NHDLine Deletions

This tool reverses completed since the last SAVE. 

Select this item from the Task Assistant to cancel all changes made during the process of deleting NHDLines since the last SAVE.  
4. Save NHDLine Deletions

This tool saves deletions.

Select this item from the Task Assistant to save all changes made from deleting the NHDLines since the last SAVE.   

 NHDPOINT TOOLS

Remember to select a Metadata Session before using the tool. 
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Add NHDPoint
 The purpose of this tool is to add new points to the NHD.

Click on the “+” next to Add NHDPoint to expand the Task Assistant items.  Follow the Task Assistant items in sequence

.
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1. Select Subtype
The purpose of this tool is to specify the feature type (FType) and Characteristic of the NHD feature to be added.
Step 1  Select this item from the Task Assistant.  

A form appears with two combo boxes, one for FType and one for Characteristic. When the user changes the FType selection, the values populating the Characteristic combo box will change accordingly.  

The popup window also contains a pair of radio buttons labeled NHD and Other. NHD is for features that are appropriate for inclusion into the NHD and Other is for features that are not meant to be included in the NHD but are added for local use. 

Step 2  Select the options on the form.

Step 3  Select OK

The options on the form remain selected until the next time the user returns to this form from the Task Assistant. 
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2. Create New NHDPoint
This tool allows the user manually digitize new points.

Step 1  Select this item from the Task Assistant to start digitizing a new point with the current FType setting

The NHDPoint layer in the Table of Contents must have the check box checked to display.  Be sure there is no other polygon layer checked that could cover the NHDPoint. 

Step 2  Digitizing a point by clicking the left mouse button. 
Step 3  Complete digitizing - There are several ways to finish the sketch after clicking the last point on the line

· Double click left mouse button 
· Click the right mouse button and select Finish Sketch
· Select F2
The new NHD feature will have ComID, FType, Fcode, and FDate automatically populated in the attributes.
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 To create more NHDPoints one of the following options should be selected:
 To specify a new FType  click Select Subtype  then click Create New  NHDPoint to start digitizing as before.  

To use the existing FType as the default simply continue to digitize new points. 
3. Import NHDPoint Geometry

This tool allows the user to copy and paste NHDPoint geometry into the NHD. 

Step 1  Select this item from the Task Assistant to start importing new NHDPoints with the current subtype setting

NHDPoint features from the same or a different session of ArcMap can be imported. 

Step 2  Use edit/copy to put the selected feature on the clip board 

Step 3  Select Import NHDPoint Geometry on the Task Assistant.  

Step 4  Select Paste  from the popup window

The Paste command from the Tool must be used to correctly populate tables.
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4. Edit NHDPoint Attributes

This tool allows changes to the NHD feature attributes.

Select this item from the Task Assistant.
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ComID and FDate are read only fields.  

To modify FType and Fcode select from the pull down menu

To modify Resolution, pick the resolution from the pull down menu.  

To modify Reach Source, pick NHD or Other from the pull down menu.

To modify GNIS_ID and GNIS_Name enter valid values.  

A GNISPoint or a GNISLine shapefile is available from USGS that provides all official names of point and line features nationally (if they exist).  The shapefiles can be downloaded from: (http://geonames.usgs.gov/stategaz/index.html)  If the GNIS shapefile is used make sure that the GNISPoint and GNISLine feature classes are in the same projection as the NHD GEOdatabase.  When zoomed in close and there is not a GNIS feature in the current extent, zoom out to find the nearest GNIS feature. Find the feature in the current map display that matches the location for the newly added NHD feature.  If there is no official name leave it blank.  If an unofficial name is added it will be deleted out of the NHD database when it is loaded into the repository.  To add a new official name go through the process to add the name to the Geographic Names Information System (GNIS).  The process varies by State and Federal Agency.  The GNIS web address for the form to submit changes is:  http://geonames.usgs.gov/dgnform.html

The NHD GEO Edit Tool has a method to make attribute edits to several NHD features at the same time. 

1. Select all the NHD features to be edited on the map.    
2. Select the field in the first row and make the desired change 
3. Highlight the common row by clicking in the box next to the word “Common”, then click the Apply button.
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Here are the results of the operation.  

The “High” in “Resolution” was changed to “Medium”.
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Select OK to exit this form

Attribute
Populated by
Description
ComID
Auto
User may not change this value.

FType
User
Populated from user selection in earlier step.  The user may change this value by selecting from the dropdown. 

FCode        
User
Populated from user selection in earlier step.  The user may change this value by selecting from the dropdown.

.FDate
Auto
User may not change this value.


GNIS_ID
User
User enters this information


GNIS_Name
User
User enters this information

Resolution
User
Selected from dropdown


Reach Source             User
Selected from dropdown NHD or Other

5. Apply NHDPoint Rules

This tool checks to determine if the feature to feature relationships meet NHD requirements. 

Select this item from the Task Assistant after adding or importing NHDPoints.

When the user selects this option the feature rules are applied.  

See NHDPoint Rules in Appendix 2 for a description of these relationships.
6. Undo NHDPoint Adds

This tool reverses work completed since the last SAVE. 

Select Undo NHDPoint Add from the Task Assistant to cancel all changes made since the last SAVE.      

7. Save NHDPoint Adds

This tool saves NHDPoint additions.

Select Save NHDPoint Add from the Task Assistant to commit all changes since the last SAVE.  

Modify NHDPoint Attributes

This tool allows the user to change the NHD feature attributes.
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1. Select NHDPoints to Edit

This tool allows the selection of  NHDPoints for edit. 
Select this item from the Task Assistant.

Any method can be used (selection tools, select by attribute, etc.) to select one or more NHDPoints to edit.  

Selected non-NHDPoint features will be ignored.  

2. Edit NHDPoint Attributes 

This tool allows changes to the NHD feature attributes.

Select this item from the Task Assistant.
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ComID and FDate are read only fields.  

To modify FType and Fcode select from the pull down menu

To modify Resolution, pick the resolution from the pull down menu.  

To modify Reach Source, pick NHD or Other from the pull down menu.

To modify GNIS_ID and GNIS_Name enter valid values.  

A GNISPoint or a GNISLine shapefile is available from USGS that provides all official names of point and line features nationally (if they exist).  The shapefiles can be downloaded from: (http://geonames.usgs.gov/stategaz/index.html)  If the GNIS shapefile is used make sure that the GNISPoint and GNISLine feature classes are in the same projection as the NHD GEOdatabase.  When zoomed in close and there is not a GNIS feature in the current extent, zoom out to find the nearest GNIS feature. Find the feature in the current map display that matches the location for the newly added NHD feature.  If there is no official name leave it blank.  If an unofficial name is added it will be deleted out of the NHD database when it is loaded into the repository.  To add a new official name go through the process to add the name to the Geographic Names Information System (GNIS).  The process varies by State and Federal Agency.  The GNIS web address for the form to submit changes is:  http://geonames.usgs.gov/dgnform.html

The NHD GEO Edit Tool has a method to make attribute edits to several NHD features at the same. 

1. Select all the NHD features to be edited on the map.    
2. Select the field in the first row and make the desired change 
3. Highlight the common row by clicking in the box next to the word “Common”, then click the Apply button.
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Here are the results of the operation.  

The “High” in “Resolution” was changed to “Medium”.
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Select OK to exit this form

Attribute
Populated by
Description
ComID
Auto
User may not change this value.

FType
User
Populated from user selection in earlier step.  The user may change this value by selecting from the dropdown. 

FCode        
User
Populated from user selection in earlier step.  The user may change this value by selecting from the dropdown.

.FDate
Auto
User may not change this value.


GNIS_ID
User
User enters this information


GNIS_Name
User
User enters this information

Resolution
User
Selected from dropdown


Reach Source             User
Selected from dropdown NHD or Other

3. Apply NHDPoint Rules

This tool checks to determine if the feature to feature relationships meet NHD requirements. 

Select this item from the Task Assistant upon completion of editing NHDPoint attributes. 
When the user selects this the feature rules are applied.  

See NHDPoint Rules in Appendix 2 for a description of these relationships.
4. Undo NHDPoint Attributes Edits

This tool reverses work completed since the last SAVE. 

Select this item from the Task Assistant to cancel all changes made when changing the attributes of the selected NHDPoint since the last SAVE.  
5. Save NHDPoint Attribute Edits

This tool saves edits. 

Select this item from the task to commit all changes made when changing the attributes of the selected NHDPoints since the last SAVE.    

Modify NHDPoint Geometry
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1. Select NHDPoint to Edit 

This tool allows the selection of NHDPoints for edit. 

Select this item from the Task Assistant.

Any method can be used (selection tools, select by attribute, etc.) to select one or more NHDPoints.  

2. Edit NHDPoint Geometry

This tool allows the user to manually edit the NHDPoint geometry. 
Select this item from the Task Assistant.

Once the point is selected grab it and move it to another location.  
3. Apply NHDPoint Rules

This tool checks to determine if the feature to feature relationships meet NHD requirements. 

Select this item from the Task Assistant after editing NHDPoint geometry. 

When the user selects this the feature rules are applied.  

See NHDPoint Rules in Appendix 2 for a description of these relationships.
4. Undo NHDPoint Geometry Edits

This tool reverses work completed since the last SAVE. 

Select this item from the Task Assistant to cancel all changes since the last SAVE.  
.

5. Save NHDPoint Geometry Edits

This tool saves edits.
Select this item from the Task Assistant to save all changes made when changing the geometry of the selected NHDPoint since the last SAVE.    

Delete NHDPoint
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1. Select NHDPoints to Delete

This tool allows the selection of NHDPoints to be deleted.  
Select this item from the Task Assistant.

Any method can be used (selection tools, select by attribute, etc.) to select one or more NHDPoints for deletion.  

Selection of non-NHDPoint features will be ignored.  

2. Delete NHDPoints 

This tool deletes the NHDPoint if the action meets the requirements
Select this item from the Task Assistant.

The following four statements apply to Forest Service Applications only.

The application will examine each selected NHDPoint for related data.  

If a NHDPoint has no related data it can be deleted.  

NHDPoint with related data cannot be deleted and will be identified to the user.  

The related date must be deleted from the NRIS application before the feature can be deleted. 

Rules will be applied to all NHDPoint that are deleted.   

3. Undo NHDPoint Deletions

This tool reverses work completed since the last SAVE. 

Select this item from the task to cancel all changes made during the process of deleting NHDPoints since the last SAVE.  
4. Save NHDPoint Deletions

This tool saves deletions.

Select this item from the Task Assistant to save all changes made from deleting NHDPoints since the last SAVE.   

WATERSHED IMPROVEMENT AREA TOOLS

1. Create Watershed Improvement 

This tool allows the user to manually digitize new Watershed Improvement areas.
Step 1  Select this item from the Task Assistant to start digitizing a new Watershed Improvement polygons. 

To display the Watershed Improvement layer in the table of contents the check box must be checked.  Be sure there are no other polygon layers checked that could cover the Watershed Improvement polygons. 

Step 2  Start digitizing by clicking the left mouse button.  Click a series of points to define the Watershed Improvement.  

Step 3  Complete digitizing - There are several ways to finish the sketch after clicking the last point on the Watershed Improvement Area.

· Double click left button on mouse

· Right click on mouse and select Finish Sketch
· Select F2
To create more Watershed Improvement Area click Create New Watershed Improvement to start digitizing as before.

2. Import Watershed Improvement Geometry 

This tool allows the user to copy and paste Watershed Improvement geometry into the NHD. 

Step 1  Select this item from the Task Assistant to start importing new areas with the current subtype setting

Area features can be imported from the same or a different session of ArcMap. 

Step 2  Use edit/copy to put the selected feature on the clip board 

Step 3  Select Import Watershed Improvement  Geometry on the Task Assistant.  

Step 4  Select Paste  from the popup window

The Paste command must be used to populated tables correctly.

3. Edit Watershed Improvement Attributes

This tool allows the user to change the Watershed Improvement attributes.

Select Edit Watershed Improvement Attributes from the Task Assistant.
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To modify Resolution, pick the resolution from the pull down menu.  

To modify Elevation, enter a valid elevation value in meters.  

To modify Reach Source Type, pick NHD or Other from the pull down menu.

The NHD GEO Edit Tool has a method to make attribute edits to several features at the same. 

4. Select all the features to be edited on the map.    
5. Select the field in the first row and make the desired change 
6. Highlight the common row by clicking in the box next to the word “Common”, then click the Apply button.
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Here are the results of the operation.  

The “Local” in “Resolution” was changed to “High” and the “Other” in “Reach Source” was changed to “NHD”
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Attributes Summary

Attribute
Populated by
Description
FType
Auto
Populated from user selection in earlier step.  The user may not change this value in the attribute popup window.

FCode
Auto, User
Populated from user selection in earlier step, based on the selected Subtype.  The user may elect to change this value in the attribute popup window.

GNIS_ID
User
User enters this information

GNIS_Name
Auto
Populated automatically whenever GNIS_ID is changed

Elevation
User
User enters this information

FDate
Auto
User may not change this value in the attribute popup window.

Resolution
User
Populated by the user, default is Null

4. Undo Watershed Improvement Add

This tool reverses work completed since the last SAVE. 

Select this item from the Task Assistant.

Select this option to cancel all changes made during the process of adding or importing new Watershed Improvement polygons.  

5. Save Watershed Improvement Add

This tool saves NHDArea additions.

Select this item from the Task Assistant.

Select this option to commit all changes made by adding or importing new Watershed Improvements since the last SAVE. 

Modify Watershed Improvement Attributes
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1. Select Watershed Improvement to Edit

This tool allows the selection of Watershed Improvement polygons to edit. 
Select this item from the Task Assistant.
Use any method (selection tools, select by attribute, etc.) to select one or more Watershed Improvement polygons for edit.  If you select features that are not Watershed Improvements then those features will be ignored.  

2. Edit Watershed Improvement Attributes

This tool allows changes to the Watershed Improvement attributes.

Select this item from the Task Assistant.
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To modify Resolution, pick the resolution from the pull down menu.  

To modify Elevation, enter a valid elevation value in meters.  

The NHD GEO Edit Tool has a method to make attribute edits to several features at the same. 

4. Select all the features to be edited on the map.    
5. Select the field in the first row and make the desired change 
6. Highlight the common row by clicking in the box next to the word “Common”, then click the Apply button.
Here are the results of the operation.  

The “Local” in “Resolution” was changed to “High” and the “Other” in “Reach Source” was changed to “NHD”
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Attributes Summary

Attribute
Populated by
Description
FType
Auto
Populated from user selection in earlier step.  The user may not change this value in the attribute popup window.

FCode
Auto, User
Populated from user selection in earlier step, based on the selected Subtype.  The user may elect to change this value in the attribute popup window.

GNIS_ID
User
User enters this information

GNIS_Name
Auto
Populated automatically whenever GNIS_ID is changed

Elevation
User
User enters this information

FDate
Auto
User may not change this value in the attribute popup window.

Resolution
User
Populated by the user, default is Null

3. Undo Watershed Improvement Attribute Edits
This tool reverses work completed since the SAVE.
Select this item from the Task Assistant.

Select this option to cancel all changes made during the process of changing the attributes of the selected Watershed Improvements.  

4. Save Watershed Improvement Attribute Edits

This tool saves edits.
Select this item from the Task Assistant. 

Select this option to commit all changes made when changing the attributes of the selected Watershed Improvements.  

Modify Watershed Improvement Geometry
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1. Select Watershed Improvement to Edit

This tool allows the selection of Watershed Improvement polygons for edit. 

Select this item from the Task Assistant.

Use any method (selection tools, select by attribute, etc.) to select a Watershed Improvement polygon for geometry editing.  

2. Edit NHDArea Geometry

Select this item from the Task Assistant.

The vertices of the selected geometry will be displayed.  Use any editing tools for reshaping the NHD feature.    When this action is completed select:

Choose Select Watershed Improvement to Edit to start the process of modifying additional Watershed Improvement polygon geometry.

Instruction for ArcGIS editing functionality is available through the standard ESRI Help

3.  Undo Watershed Improvement Geometry Modifications

This tool reverses work completed since the last SAVE. 

Select this item from the Task Assistant.

Select this option to cancel all changes made during the process of changing the geometry of the selected Watershed Improvement.  It will reverse changes made since the last SAVE. 

4. Save Watershed Improvement Geometry Edits

This tool saves edits to the geometry.
Select this item from the Task Assistant.

This option saves all changes made when changing the geometry of the selected Watershed Improvement since the last SAVE..  

Delete Watershed Improvement  
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1. Select Watershed Improvement  to Delete

This tool allows you to select Watershed Improvement that you want to delete.  
Select this item from the Task Assistant.

Use any method (selection tools, select by attribute, etc.) to select one or more Watershed Improvement for deletion.  

If the user selects features that are not Watershed Improvement polygons for deletion then those features will ignored.  

2. Delete Watershed Improvement  
This tool deletes the Watershed Improvement polygon. 
Select this item from the Task Assistant.
The following four statements apply to Forest Service Applications only.

The application will examine each selected Watershed Improvement for related data.  

If a Watershed Improvement has no related data it can be deleted.  

Watershed Improvement with related data cannot be deleted and will be identified to the user.
The related date must be deleted from the NRIS application before the feature can be deleted. 

3. Undo Watershed Improvement Deletions

This tool reverses work completed since the last SAVE. 

Select this item from the Task Assistant.

This option to cancel all changes made during the process of deleting Watershed Improvements.  

4.  Save Watershed Improvement Deletions
This tool saves deletions.

Select this item from the Task Assistant. Select this option to save all changes made since the last SAVE.   

III.  NHD GEO Edit Tools Tool Bar Functions
NHD GEO Edit Tools Functionality outside the Task Assistant is available through the NHD GEO Edit Toolbar.
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Display Task Assistant

This command (
[image: image95.png]


) is grayed-out if the editor is not turned on.  Clicking on this button will toggle the Task Assistant dockable window on/off.

Assign Reach Code

NHDFlowline, NHDWaterbody (10 acres or larger) , and NHDPoints have reach codes but NHDAreas and NHDLines do not. 

There are multiple conditions to evaluate to determine the correct procedure for assigning reach codes.  
The NHD GEO Edit Tool provides multiple ways to populate reach codes.

In the simplest condition reach codes are assigned to created NHDFlowlines,  NHDWaterbody (10 acres or larger), or NHDPoints by choosing assign reach code on the main NHD GEO Edit Toolbar or the assign reach code on the Utilities drop down. 
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Assign reach code function assigns reach codes to eligible NHD feature classes (NHDFlowline, NHDWaterbody, NHDPoint) that the value of the Reach Code  field is <null>).  The assign reach code should be applied after the save in the Task Assistant operation, but before QCQProcessing.  
The Subbasin polygon feature class must be present in the workspace (it is used to get the HUC ID for reach code assignment).  Only those features within the polygons in the subbasin feature class will get the reach code assigned.

Example 1

A simple stream/river is created. 

After creation and saving the new NHDFlowline will have a null reach code

To assign new reach codes follow these steps:

1 Start Editing
2 Choose assign reach code from the main NHD GEO Edit Toolbar or the assign reach code in the utilities drop down.

3 Choose NHDFlowline (see following form) and hit OK
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A black screen will appear indicting the process is working.  When finished a message will be presented as follows:
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Choose OK and Use Identify to view the new reach code. 
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Example 2
A NHDWaterbody 10 acres or greater that overlaps a NHDFlowline is created.

After creation and saving the new NHDWaterbody will have a null reach code and the underlying NHDFlowline will have negative reach codes.  

To assign new reach codes follow these steps:

4 Start Editting

5 Using the selection next to the Editor Icon select the newly created NHDWaterbody
6 Choose assign reach code from the main NHD GEO Edit Toolbar or the assign reach code in the utilities drop down.

7 Choose NHDWaterbody (see following form) and hit OK
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A black screen will appear indicting the process is working.  When finished a message will be presented as follows:
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5. Choose OK and proceed to next step.  

6. Select Start Editing
Choose Utilities then Assign Permanent Reach Code – Negative from the Utilities drop down menu on the NHD GEO Edit Toolbar.

(see next form) 
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7. Check NHDfline on the next form.
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8. Multiple black screens will appear indicating the process is working.  When finished a message will be presented as follows:
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Choose OK and Use Identify to view the new reach codes. 

QCQ Processing

QCQ Processing tool allows checking of newly edited NHD features (the editor must be active before QCQ Processing can be performed).  Every NHD feature that is changed has its QC status set to “unchecked”.  When the QCQ Processing tool is invoked, all the unchecked NHD features are presented in a tabular form.
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The tabs at the top of the form allow viewing of either all changed NHD features or only NHD features in a specific NHD feature class (tabs will be shown only for those NHD feature classes that have features that have changed).  The QCQ Status pull-down allows selection of specific type of the QC status or of all the changed NHD features.

Step 1: Click on Apply Rules to automatically check whether the new NHD features are correct based on the set of processing rules (these are additional rules that have not been applied during the editor assistant operations).  Features in all feature classes except for NHDflines will be automatically set to “Checked” as there are no additional rules for them.  (Before any of the rules are applied, the function will remove from QCQ table all the records that have QCStatus field equal to “checked” – e.g. from previous apply rules operation).

Step 2: Review the results of the Apply Rules operation by looking at the QCStatus field.  All correct NHD features will have that field populated with “checked”.  The failed NHD features will have “failed” in that field.  The reason why a NHD feature failed will be in the QCRemark field.

Step 3: If some of the NHD features appear to fail, but are actually correct (e.g. a floating NHDfline), the user can select a NHD feature and click on Change Status button.  This operation will modify the QCStatus field in the following way:

	Before Change Status
	After Change Status

	Unchecked
	Unchecked

	Checked
	Unchecked

	As Is
	Unchecked

	Failed
	As Is

	Failed (because of disconnect)
	Unchecked


The Utilities dropdown has an additional set of commands.  Each will be described below:
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Setup NHD Edit Database

Setup NHD Edit Database function generates the necessary tables required for the NHD Editing tools to operate.  This only has to be done once for each geodatabase being edited.  
Stream List

(FS implementation only).  Implemented as a PLSQL call to the Forest Service ORACLE instance.

HUC to Feature Cross Reference Tool

(FS implementation only).  This tool populates the cross-reference tables between the polygon ID in the source layer and the selected NHD feature classes and their IDs.  The definitions of which ID fields are used to populate the cross-reference tables are defined in the NHDToolsConfig.xml.
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Assign Stream Level

(FS implementation only).  For a selected set of flowlines that do not have the stream level value assigned, the tool will assign the stream levels based on the stream level assignment rules.  

Appendix 1 – NHD GEOdatabase Feature Definitions

Area of Complex Channels – An area where a stream or river flows in an intricate network of interlacing channels.

Area to be Submerged – The known extent of the intended lake that will be created behind a dam under construction.

Artificial Path – An abstraction to facilitate hydrologic modeling through open water bodies and along coastal and Great Lakes shorelines and to act as a surrogate for lakes and other waterbodies.

Bay/Inlet – A water area that is an opening of the sea/ocean into the land, or of an estuary, lake, or river into its shore.

Bridge – A structure spanning and providing passage over a waterway, railroad, or other obstacle.

Canal/Ditch – An artificial open waterway constructed to transport water, to irrigate or drain land, to connect two or more bodies of water, or to serve as a waterway for watercraft.
Coastline - The line forming the boundary between the land and sea, defined by mean high water mark.
Connector – A known, but nonspecific, connection between two nonadjacent network segments.

Dam/Weir – A barrier constructed to control the flow or raise the level of water.

Estuary – The lower end of a river, or a semi-enclosed coastal body of water with access to the open ocean which is affected by the tides and where fresh and salt water mix.

Flume – An open, inclined, artificial channel constructed of wood, metal or concrete; generally elevated.

Foreshore – The part of a seashore between high-water and low-water marks.

Gaging Station – A structure used to measure the characteristics of a hydrographic feature.

Gate – A structure that may be swung, drawn, or lowered to block an entrance or passageway.

Hazard Zone – An area identified as a danger to maritime navigation.

Ice Mass – A field of ice, formed in regions of perennial frost.

Inundation Area – An area of land subject to flooding.

Lake/pond – A standing body of water with a predominantly natural shoreline surrounded by land.

Lock Chamber – An enclosure on a waterway used to raise and lower vessels as they pass from one level to another.

Non-earthen Shore – A structure built of stone, brick, concrete, or other building materials that borders a body of water.

Pipeline – A closed conduit, with pumps, valves, and control devices, for conveying fluids, gases, or finely divided solids.

Playa – The flat area at the lowest part of an undrained desert basin, generally devoid of vegetation

Rapids – An area of swift current in a stream or river, characterized by standing waves or by boulders and rocks.

Reef – A chain of rocks or coral at or near the surface of the water.

Reservoir – A constructed basin formed to contain water or other liquids.

Rock – A concreted mass of stony material.

Sea/Ocean – The great body of salt water that covers much of the earth.

Sink/rise – The place at which a stream disappears underground or reappears at the surface in a karst area.

Sounding datum line – A line representing the tidal datum to which bathymetric contours are referenced.

Special use zone – An area where distinctive types of maritime activities occur.

Special use zone limit – The limit of an area used for distinctive types of maritime activities.

Spillway – A constructed passage for surplus water to run over or around a dam.

Spring/seep – A place where water issues from the ground naturally.

Stream/river – A body of flowing water.

Submerged Stream – An old river course inundated by an impounded water body.

Swamp/marsh – A non-cultivated, vegetated area that is inundated or saturated for a significant part of the year.  The vegetation is adapted for life saturated soil conditions.

Tunnel – An underground or underwater passage.

Wall – An upright structure of masonry, wood, plaster, or other building material serving to enclose, divide, or protect an area.

Wash – The usually dry portion of a stream bed that contains water only during or after a local rainstorm or heavy snowmelt.

Water intake/outflow – A structure through which water enters or exits a conduit.

Waterfall – A vertical or near vertical descent of eater over a step or ledge in the bed of a river.

Well – A pit or hole dug or bored into the earth for the extraction of oil, water, other fluids, or gases.

Appendix 2:  NHD features Rules
Modified/Updated to incorporate Shape Comparison Language (SCL)

‘As implemented’ Rules after clarifying/confirming the rules from the rules document dated 03-09-2005  - Sreeresh 03-28-2005

Terminology

Equals  

Indicates when the two geometries are structurally equivalent.

This means they are exactly the same, point for point.

Contains 

Indicates when this geometry properly contains the other geometry.

This means the other one is inside of the this other, with or without the borders touching.

Within

Indicates when this geometry is a proper subset of the other geometry.

This means this one is inside of the other one, with or without the borders touching.

Crosses

Indicates when the two geometries intersect in a geometry of lesser dimension.

This means two lines cross like a plus sign, but at any angle. A line crosses a polygon when it crosses the boundary line at least once.

Disjoint

Indicates when the two geometries share no points in common.

This means they are completely separate.

Overlaps

Indicates when the intersection of the two geometries intersect has the same dimension as one of the input geometries.

This means that two lines lie on top of each other for part of their length.  Two polygons overlap when their boundary lines cross.

Touches

Indicates when strictly the boundaries of the two geometries intersect.

This means that a point lies on a line, or on the boundary line of a polygon. Two lines touch when they share a single point.  A line touches a polygon when it shares one or more points.  Two polygons touch when they share part of their boundary lines.

NHDWaterbody Rules
Applied when user selects “Apply Waterbody Rules”

1) Waterbodies of the same sub type cannot overlap, within or contain. 

The only instances where overlap, within or contain is permitted are:

a. SwampMarsh  can only overlap with or be within or contain Estuary or LakePond

b. LakePond  can only overlap with or be within or contain SwampMarsh

c. Estuary can only overlap with or be within or contain SwampMarsh

The instances that are not allowed are:

a. Estuary can not overlap with or be within or contain Estuary, IceMass, LakePond, Playa, or Reservoir.

b. IceMass can not overlap with or be within or contain IceMass , Estuary, LakePond, Playa, Reservoir or SwampMarsh.

c. LakePond can not overlap with or be within or contain LakePond, Estuary, IceMass, Playa, or Reservoir.

d. Playa can not overlap with or be within or contain any subtype.

e. Reservoir can not overlap with or be within or contain any subtype.

f. SwampMarsh can not overlap with or be within or contain SwampMarsh , IceMass, Playa, or Reservoir.

NHDWaterbody – NHDFlowline Rules

Applied when user selects “Apply Waterbody Rules” or “Apply Flowline Rules”

These rules apply to both adding an NHDWaterbody contain or cross an NHDfline feature or adding an NHDfline within or cross an NHDWaterbody feature

1. Flowline is subtype pipeline, connector or coastline

a.  The new waterbody has no effect. No message should be displayed.

2. Flowline is subtype StreamRiver

a. The new waterbody is of type SwampMarsh

i. User is asked if path of flowline through the new waterbody is known.

1. Yes response – Underlying flowline is not altered.

2. No response – Waterbody splits underlying flowline at intersections.

a. The subtype of the flowline under the water body is changed to subtype artificial path, while the other part(s) of the flowline retain their original subtype and FCode.

b. Split flowlines inherit ReachCode, GNIS_ID, Name, FlowDir, Enabled and Resolution of parent.

c. LengthKM is recalculated for all flowlines.

Note: When processing more than one flow lines, the tool should assume “No” and flowlines are split. While in batch processing mode, zoom and highlight each feature while processing.

b. Waterbody is of type LakePond, Estuary, Ice Mass, Playa, Reservoir

1. Waterbody splits underlying flowline at intersection.

a.  The subtype of the flowline under the water body is changed to subtype artificial path, while the other part(s) of the flowline retain their original subtype. 

b. New flowlines inherit ReachCode, GNIS_ID, Name, FlowDir, Enabled and Resolution of parent.

c. LengthKM is recalculated for all flowlines.

3. Flowline is of type CanalDitch

a. Can be within or Cross NHDWaterbody subtypes SwampMarsh or Playa

b. When an NHDfline CanalDitch is within or crosses an NHDWaterbody of subtype Estuary, IceMass, LakePond or Reservoir, the intersection of the two geometries (part of the Canal Ditch feature within the waterbody) must be within an NHDLine subtype Bridge, NHDLine subtype Tunnel, NHDArea subtype Bridge or NHDArea subtype Tunnel. 

c. When the flowline is CanalDitch and does not satisfy 3.b, ask user either to cancel edits or change subtypes to apply the rules again. See the Notes below. 

4. Flowline is an Artificial Path

NHDfline subtype Artificial Path represents the flow of water into, through, and out of some features that are delineated using polygons. These include all NHDWaterbody features, NHDArea feature subtype StreamRiver and NHDArea feature subtype CanalDitch. 

a. Flowline Artificial Path must be within Any Subtypes of NHD Waterbody or within NHD Area Subtype Stream River or Canal Ditch

Note: If any of the topology rules (Overlap, contain etc) are violated, do not allow the user to save the edits. Ask user either to undo edits or change subtypes to apply the rules again. Alert the user with a message describing the ComID of the feature(s) that do not satisfy the topology rules.

NHDFlowline rules

Applied when user selects “Apply Flowline Rules”

1. Pipeline and CanalDitch Features can overlap, contain, be within, touch or cross StreamRiver, CanalDitch, Pipeline, Connector, or ArtificialPath

a. When a Pipeline or CanalDitch overlaps, contains, is within, or crosses a StreamRiver (includes ArtificialPath Flowline in NHDArea StreamRiver ) or CanalDitch (includes Artificial Path Flowline in NHDArea StreamRiver ), the Pipeline or the CanalDitch is always “over”.  Populate NHDVerticalRelationship table with result.

b. When a Pipeline or CanalDitch overlaps, contains, is within, or crosses a Pipeline, Connector or ArtificialPath (which is not within an NHDArea StreamRiver or NHDArea CanalDitch), prompt user to choose whether the Pipeline or CanalDitch feature is over or under the other feature.  Populate NHDVerticalRelationship table with result.

Note: All 4 values in the NHDVerticalRelationship table get populated. ComID gets a value from the ComID sequence generator like all other ComIDs. The above ComID is populated with the foreign key to the ComID of the feature that is over, the BelowComId is populated with the foreign key to the ComID of the feature that is under. Always use the rule that CanalDitch is “over” the NHDFlowline during import/batch operations.

2. Pipeline and CanalDitch Features can not cross Coastline 

3. Connector, Artificial Path and StreamRiver features must be split at intersections with other Connectors, Artificial Paths, or StreamRivers. Apply NHDFlowline- Rules below.

Note: If any of the topology rules are violated, do not allow the user to save the edits. Ask user either to undo edits or change subtypes to apply the rules again. Alert the user with a message describing the ComID of the feature(s) that do not satisfy the topology rules.

* NHDFlowline subtype Artificial Path represents the flow of water into, through, and out of some features that are delineated using area. These include all NHDWaterbody features and NHDArea features of subtype StreamRiver and CanalDitch. In applying geometry rules on NHDFlowline subtype Artificial Paths assumes the role of the feature it flows through. 

Stream Level Rules

Applied when creating or importing Flowline

1) A Flowline path will always be added starting at its downstream neighbor.  The StreamLevel value of the first Flowline will be set with these rules in reference to an existing StreamLevel on the linear feature the anchor is attached to:

a) If added feature is a coastline, then StreamLevel = NULL

b) If the StreamLevel of the anchor = NULL and it is on coastline, then StreamLevel = 1

c) If the StreamLevel of the anchor = NULL and it is on anything else, then StreamLevel = Null

d) If the StreamLevel of the anchor = X, then StreamLevel = X+1.

NHDFlowline – NHDFlowline Rules 

Applied when creating or importing Flowline

1. When a Flowline intersects with (is not disjoint from) a previously existing Flowline, the previously existing Flowline must not have an entry in the QCQueue where the status is unchecked.  If an entry does exist in the QCQueue, then the newly added Flowline needs to be rejected.

Applied when user selects ‘Apply Flowline Rules’ from workflow.

2. When a Flowline is added so that the downstream end attaches to the middle of an existing Flowline (alternatives include not attaching to anything or attaching to an existing Flowline end), the existing Flowline will be broken into two new Flowlines.  The ComID number of the original Flowline will be retired, and the two new Flowlines will have new ComID numbers, new system-calculated lengths, and otherwise will retain the attributes of the original Flowline.
3. When added NHDFlowline cross or is within an NHDWaterbody feature, apply Waterbody – Flowline intersection rules from above.
1. Flowline is subtype pipeline, connector or coastline

a.  The new waterbody has no effect. No message should be displayed.

2. Flowline is subtype StreamRiver

a. The new waterbody is of type SwampMarsh

i. User is asked if path of flowline through the new waterbody is known.

1. Yes response – Underlying flowline is not altered.

2. No response – Waterbody splits underlying flowline at intersections.

a. The subtype of the flowline under the water body is changed to subtype artificial path, while the other part(s) of the flowline retain their original subtype and FCode.

b. Split flowlines inherit ReachCode, GNIS_ID, Name, FlowDir, Enabled and Resolution of parent.

c. LengthKM is recalculated for all flowlines.

d. Note: When processing more than one flow lines, the tool should assume “No” and flowlines are split. While in batch processing mode, zoom and highlight each feature while processing.

b. Waterbody is of type LakePond, Estuary, Ice Mass, Playa, Reservoir

1. Waterbody splits underlying flowline at intersection.

a.  The subtype of the flowline under the water body is changed to subtype artificial path, while the other part(s) of the flowline retain their original subtype. 

b. New flowlines inherit ReachCode, GNIS_ID, Name, FlowDir, Enabled and Resolution of parent.

c. LengthKM is recalculated for all flowlines.

3. Flowline is of type CanalDitch

a. Can be within or crosses NHDWaterbody subtypes SwampMarsh or Playa

b. When an NHDFlowline CanalDitch is within or crosses an NHDWaterbody of subtype Estuary, IceMass, LakePond or Reservoir, the intersection of the two geometries must be within an NHDLine subtype Bridge, NHDLine subtype Tunnel, NHDArea subtype Bridge or NHDArea subtype Tunnel. 

c. When the flowline is CanalDitch and does not satisfy 3.b, ask user either to undo edits or change subtypes to apply the rules again. See the Notes below. 

4. Flowline is an Artificial Path

NHDFlowline subtype Artificial Path represents the flow of water into, through, and out of some features that are delineated using polygons. These include all NHDWaterbody features, NHDArea feature subtype StreamRiver and NHDArea feature subtype CanalDitch. 

a) Flowline Artificial Path must be within Any Subtypes of NHD Waterbody or within NHD Area Subtype Stream River or Canal Ditch

Applied when user selects ‘Apply Rules’ from the QCQueue tool.

1) Check if “ReachCode” field is populated (if not - change status to “Failed” and explanation “ReachCode is null”).

2) If all attributes for the two adjoining features are the same, and there is only a pseudo node between them, merge them.

NHD Line Rules

Applied when user selects “Apply NHD Line Rules”

1) Rapids, SinkRise and Waterfall subtypes must equal, be within or overlap with NHDFlowline subtype StreamRiver

2) Bridge must equal, be within or overlap with NHDFlowline subtype CanalDitch

3) Tunnel must equal, be within or overlap with NHDFlowline subtype CanalDitch or Pipeline

4) DamWier can only equal, be within, or overlap NHDLine subtype Nonearthen Shore or any subtype of NHDFlowline, or be within or cross NHDArea subtype Spillway or any subtype of NHDWaterbody.

5) Flume can only equal, be within, or overlap NHDFlowline subtype CanalDitch

6) Gate and Wall can only equal, be within, or overlap NHDLine subtype Lock Chamber or be not disjoint from an NHDArea subtype Lock Chamber

7) If any of the above conditions are violated, do not allow the user to save the edits. Ask user either to undo edits or change subtypes to apply the rules again. Alert the user with a message describing the ComID of the feature(s) that do not satisfy the topology rules.

When a new NHD Line is added so that the downstream end attaches to the middle of an existing NHD Line (alternatives include not attaching to anything or attaching to an existing NHD Line end), the existing NHD Line will be broken into two new NHD Lines.  The COMID number of the original NHD Line will be retired, and the two new NHD Lines will have new COMID numbers, new system-calculated lengths, and otherwise will retain the attributes of the original NHD Line.

NHDArea Rules

Applied when user selects Apply NHDArea Rules

1) An NHDArea subtype CanalDitch must cross or contain an NHDFlowline CanalDitch or NHDFlowline Artificial Path. Applying the rules will change the NHDFlowline subtype from CanalDitch to Artificial Path.  Applying the rules will also change any other crossing or contained NHDFlowlines of subtype CanalDitch or StreamRiver that are within or crossing the NHDArea CanalDitch to Artificial Path.

2) An NHDArea subtype StreamRiver must cross or contain an NHDFlowline StreamRiver or NHDFlowline Artificial Path. Applying the rules will change the NHDFlowline subtype from StreamRiver to Artificial Path.  Applying the rules will also change any other crossing or contained NHDFlowlines of subtype CanalDitch or StreamRiver that are within or crossing the NHDArea StreamRiver to Artificial Path.

3) An NHDArea of subtype StreamRiver can only overlap with, be within or contain NHDWaterbody feature subtype SwampMarsh 

4) An NHDArea of subtype StreamRiver can only overlap with, be within or contain an NHDArea subtypes BayInlet, Foreshore, Hazard Zone, Lock Chamber, Rapids, Special Use Zone, and Wash.

5) An NHDArea of subtype Area of Complex Channel can only overlap with, be within or contain NHDWaterbody subtype SwampMarsh or NHDArea subtype StreamRiver or can only cross or contain NHDFlowline subtypes StreamRiver or Artificial Path.

6) An NHDArea of subtype BayInlet must be within a  NHDWaterbody subtypes Estuary or LakePond or NHDArea subtypes SeaOcean or StreamRiver.

7) An NHDArea of subtype DamWier can only cross, or contain NHDLine subtype Nonearthen Shore or overlap with, be within or contain NHDArea subtype Spillway.

8) An NHDArea of subtype Bridge must overlap with, be within or contain NHDArea subtype CanalDitch or cross, or contain NHDFlowline subtype CanalDitch.

9) An NHDArea of subtype Flume can only overlap with, be within or contain NHDArea subtype CanalDitch or cross or contain NHDFlowline subtype CanalDitch (Must not overlap with anything else)

10) An NHDArea of subtype LockChamber must overlap, be within or contain NHDArea CanalDitch or NHDArea StreamRiver and cross or contain NHDFlowline CanalDitch or StreamRiver, and can overlap with NHDArea subtype Special Use Zone. (No need to specify what overlap is allowed since what is not allowed is already mentioned.)

11)  An NHDArea of subtype Rapids must be within NHDArea StreamRiver or cross or contain NHDFlowline StreamRiver.

12) An NHDArea of subtype Submerged Stream must be within NHDWaterbody subtype LakePond.

13) An NHDArea of subtype Wash must be within NHDArea StreamRiver or cross, or contain NHDFlowline subtypes StreamRiver or Artificial Path.

14) An NHDArea of subtype Foreshore must overlap with, be within or contain one of the following: NHDWaterbody subtypes LakePond, SeaOcean, Estuary, or NHDArea StreamRiver.  Foreshore must not overlap with, be within or contain NHDWaterbody subtype SwampMarsh or NHDArea subtype Hazard Zone.
15) An NHDArea of subtype Hazard zone must be within one of the following: NHDWaterbody subtypes LakePond, SeaOcean, Estuary, or StreamRiver or NHDArea subtype StreamRiver. Hazard Zone must not overlap with, be within or contain NHDWaterbody subtype SwampMarsh or NHDArea Special Use Zone, or NHDArea Foreshore.

16) An NHDArea of subtype Special Use Zone must not overlap with, be within or contain Hazard Zone.

17) If any of the above conditions are violated, do not allow the user to save the edits. Ask user either to undo edits or change subtypes to apply the rules again. Alert the user with a message describing the ComID of the feature(s) that do not satisfy the topology rules.

 NHDPoint Rules

Applied when user selects Apply NHDPoint Rules

1. NHDPoint subtypes, Rapids, SinkRise and Waterfall must be within or touch NHDFlowline subtype StreamRiver

2. NHDPoint subtype Gate must be within, or touch NHDArea Lock Chamber or be within or touch NHDLine Lock Chamber

3. NHDPoint subtype LockChamber must be within, or touch NHDArea StreamRiver or be within or touch either NHDFlowline subtype CanalDitch or subtype StreamRiver

4. If any of the above conditions are violated, do not allow the user to save the edits. Ask user either to undo edits or change subtypes to apply the rules again. Alert the user with a message describing the ComID of the feature(s) that do not satisfy the topology rules.

General Work Flow for Applying Rules:

1. While creating or Importing Features: Check for Rules that can be applied while creating or importing features (e.g. “Stream Level Rules”). 

2. While Applying Rules from Workflow: 

i) Check for Topology rules. These are the rules that specify the spatial relationship between the features or subtypes. (Overlap, contain etc). If rules are violated, do not allow the user to save the edits. Ask user either to undo edits or change subtypes to apply the rules again. Alert the user with a message describing the ComID of the feature(s) that do not satisfy the topology rules. This is done to prevent the geometry modification (Like splitting flowlines, changing subtype etc) in case of invalid topology relationships. In a import of any geometry type, all the features will be checked for topology rules and validated first. If all the features satisfy the topology rules, step ii) will be executed.

ii) If Topology rules are not violated, apply “Geometry Rules” (Splitting geometry, changing subtype etc)
3. While Applying Rules from QCQue: Apply the Rules that can be applied from QCQue.

Appendix  3 - GIS Data Dictionary Data Source Codes


The GIS Data Dictionary Data Source Codes provide information on how GIS point, line, and polygon features, in Forest Service geospatial datasets, have been derived.  Each Data Source code description contains information on the data used to derive features and the National Map Accuracy Scale (NAMAS) associated with those features.  The Data Dictionary Data Source codes incorporate the codes described in Chapter 7, “Guidelines for Digital Map Base Updates” of Cartographic Specifications and Symbols (EM-7140-24) (Source Codes 01-24) and new source codes describing features derived from different scales of remote sensing image data. Data Source Codes are not a replacement for theme-based metadata.  FGDC compliant theme-based metadata is necessary to augment information provided by Data Source Codes.  What follows are descriptions of each Data Source Code and a guide for determining which Remote Sensing Data Source Code to use when features are derived from remotely sensed data.

Source Code Table
	DATA_SOURCE: the source of the geographic position of the arc or polygon

	01
	Original CFF

	02
	GPS 25 Meter Receiver, 3-D

	03
	GPS 25 Meter Receiver, 2D

	04
	GPS Survey Grade and Sub-meter

	05
	Resurvey Plat

	06
	Photogrammetric Compilation

	07
	Digitized From Hardcopy PBS/SEQ

	08
	Digitized From Hardcopy Orthophoto quad

	09
	Automated Lands Project (ALP)

	20
	Digitized Other

	21
	Geodetic Control Database (GCDB)

	22
	Other Cadastral Information

	23
	Other Agency Digital

	24
	Other 

	30
	Remote Sensing Data – Base Level

	31
	Remote Sensing Data – Mid Level

	32
	Remote Sensing Data – Broad Level

	33
	Remote Sensing Data – National Level


 Definitions

01  Original CFF. Data originating from the CFF provided by the GSTC, either original collection or from the latest GSTC CFF revision. 

02  GPS 25 Meter Receiver, 3-D. The GPS data collected such that sufficient satellites are simultaneously visible at base and remote instruments to enable continuous 3-D collection. Positional Dilution of Precision (PDOP) value should be no greater than 8, and the signal- level mask setting should be no less than 6. All data must be differentially processed using a base station that is within the allowable range for 2 to 5 meters or better accuracy. The base station instrument must occupy a point whose coordinates are established using third-order or better survey techniques. All data collected should comply with NMAS for appropriate map scale 20 feet horizontal on the 1:24,000- scale PBS/SEQ map, 106 feet on the Alaska 1:63,360-scale PBS/SEQ. Data collected must be referenced to the appropriate coordinate system, projection, and datum.  

03  GPS 25 Meter Receiver, 2D. The GPS data collected such that sufficient satellites will be simultaneously visible at base and remote instruments.  PDOP value should be no greater than 8, and signal-level mask setting should be no less than 6. All data must be differentially processed using a base station closer than 300 miles to the remote instrument. The base station instrument must occupy a point whose coordinates are established using third-order or better survey techniques. For linear features such as trails, 2-D data collection should not be used if more than 40 feet of change in relief occurs along the feature being collected. All data collected should comply with NMAS for appropriate map scale-40 feet horizontal on the 1:24,000-scale PBS/ SEQ map, 106 feet on the Alaska 1:63.360-scale PBS/SEQ.  Data must be referenced to the

appropriate coordinate system, projection, and datum.  

04  GPS Survey Grade and Sub-meter. 

Survey Grade. The GPS data collected by survey (L1) and geodetic (L1, L2) grade receivers processed and network adjusted to a standard deviation of 2 sigma (95 percent) at a maximum of 3 centimeters horizontal and 10 centimeters vertical or better of ground position. Data must be referenced to the appropriate coordinate system, projection, and datum.  The following information must be included in the FGDC compliant metadata documents associated with the GIS layers the collected data belongs to: 

(1) The type of horizontal and/or vertical control stations used (for example, HARN, first order, second order). 

(2) Which station(s) are constrained, geoid model used (Geoid 90, 93 or 96), reference ellipsoid used (GRS-80 for NAD 83 or Clarke 1886 for NAD 27), vertical datum used (NAVD 29 or NAVD 88).  

(3) Summary of covariance matrices for primary observed vectors.  

(4) Summary of error ellipse(s) for new stations. 

 Sub-meter. The GPS data collected and processed using carrier phase (L1 C/A code) receivers and processing using Trimble Navigation’s MCORR 400 or Phase Processor for static point. When using phase processing, base lines should not exceed 50 kilometers for positional accuracies of less than 0.3 meter and should not exceed 120 kilometers for positional accuracies of less than 1 meter. When using MCORR 400, baseline lengths should not exceed 500 kilometers from a carrier phase reference station to achieve positional accuracies of less than 1 meter. Data must be collected in 3-D mode only. Data must be referenced to the appropriate coordinate system, projection, and datum.  

05  Resurvey Flat. A resurvey of the land parcel or parcels based on information entered either by true ground distances and directions or by (x,y) coordinates on an accurate coordinate system tied to a physical point on the ground.  Data must be referenced to the appropriate coordinate system, projection, and datum.  The survey name, survey date, source of the document and any other pertinent information should be included in the FGDC compliant metadata documentation for GIS layers containing these data.  

06  Photogrammetric Compilation. Features collected using stereo analog, analytical, or soft-copy photogrammetric compilation techniques—a process of transferring corresponding image positions on overlapping aerial photo pairs to a stable base map, or building a digital data file by digitizing features viewed on a photogrammetric instrument. Data are measured and interpreted on second or first-order stereoplotter instruments.  Data must be referenced to the appropriate coordinate system, projection, and datum.

07  Digitized From Hardcopy PBS/SEQ. Data collected from a Forest Service 1:24,000-scale (or 1:63,360-scale for Alaska) PBS/SEQ quadrangle map source made from a dimensionally stable polyester film medium. Data collected from the PBS/SEQ map are within 0.005 Inch of the source position on the source mylar. Horizontal control points, corresponding to the map corners, with latitude/longitude, UTM, or State Plane coordinates are used to control the PBS/SEQ quad, and these points are within acceptable tolerance (10 feet or less) for root mean square error (RMSE). A sufficient number of points are captured to accurately recreate the linear characteristics of features, such as curves in roads. See Chapter 6, “Cartographic Feature Files (CFF) Digitizing Guide and Feature (Attribute) Code Tables” of Cartographic Specifications and Symbols (EM-7140-24) for further guidance.   Data must be referenced to the appropriate coordinate system, projection, and datum.  

08  Digitized From Hardcopy Orthophoto quad. Data compiled from a hard-copy 1:24,000-scale or 1:63,360-scale orthophoto made from a dimensionally stable base material. An orthophoto is constructed from aerial photographs from which any displacement due to perspective, camera tilt, and terrain relief has been eliminated. They are true scale and typically meet the NMAS at the particular scale generated. Data are digitized directly from the orthophoto, or a manuscripted sheet based on the orthophoto is scanned and edited. The feature is clearly visible and readily identifiable, and should be discernible throughout the length or breadth of its geographic extent. See Chapter 6, “Cartographic Feature Files (CFF) Digitizing Guide and Feature (Attribute) Code Tables” of Cartographic Specifications and Symbols (EM-7140-24) for further guidance. It is expected that a 72-foot tolerance or better is used when compiling these data. See Chapter 7 page 3, “Guidelines for Data Collection” of Cartographic Specifications and Symbols (EM-7140-24) for further explanation. Data must be referenced to the appropriate coordinate system, projection, and datum. 

09  Automated Land Project (ALP). The official Forest Service spatial data set defining legal realty and land interest rights on National Forest System lands. It provides a complete picture of the legal land Interests of the Forest Service.  Data must be referenced to the appropriate coordinate system, projection, and datum.  

20  Digitized Other. Data digitized or scanned from a map base other than the Forest Service PBS/SEQ or orthophoto products, or from source material that is not stable base. Examples include a PBS/SEQ paper quadrangle, and a project map. Follow the same instructions in digitizing for PBS/SEQ as described above. Data must be referenced to the appropriate coordinate system, projection, and datum.  The scale, date, and any other pertinent information that would be useful in analyzing the reliability and accuracy of the data should be included in the FGDC compliant metadata documentation for GIS layers containing these data. 

21  GCDB Data. Geographic Coordinate Data Base (GCDB) positions entered into corner or quarter-corner locations. The GCDB positions are in latitude/longitude and projected using the PBS/SEQ existing map projections. Data must be referenced to the appropriate coordinate system, projection, and datum.  

22  Other Cadastral Information. Includes photo points, corner documentation, amended protractions, survey notes, and other miscellaneous documents that may lend support to a position on the PBS/SEQ map.  Data must be referenced to the appropriate coordinate system, projection, and datum.  Information on sources, reliability, name(s) of surveyor(s), survey date(s), and any other pertinent information should be included in the FGDC compliant metadata documentation for GIS layers containing these data. 

23  Other Agency Digital. Digital data from an agency other than the Forest Service. Examples include U.S. Geological Survey (USGS) Digital Line Graph (DLG) data, BLM data (other than GCDB), and U.S. Census Bureau TIGER data, and State or county data. Data must be referenced to the appropriate coordinate system, projection, and datum.  The original source, scale, date, and any other pertinent information that would help in the analysis of the reliability and accuracy of the data should be included in the FGDC compliant metadata documentation for GIS layers containing these data. 

24  Other. This category includes data assembled from GPS units not described in Data Source Codes 02-04, maps and digital databases available from a variety of sources such as Forest Service staff, the local public, or other agencies and institutions that may be aware of the changes being submitted based on field observations. Precision Lightweight Global Positioning System Receiver (PLGR) and recreational grade GPS data should be included in this category. In general, this category indicates a reliability that is unknown or does not meet accuracy standards described in other codes. Data must be referenced to the appropriate coordinate system, projection, and datum. Any descriptive information available, where features are visible on aerial photography but are not photogrammetrically compiled, information on the photography (date, roll, photo number), and any other pertinent information should be included in the FGDC compliant metadata documentation for GIS layers containing these data.  

30  Remote Sensing Data – Base Level.  Data compiled from digital imagery, ortho-rectified to a level meeting NMAS at 1:25,000 (continental U.S.) and 1:63,360 (Alaska) or larger scale.  Ortho-rectification should remove distortions due to sensor view geometry and terrain displacement.   Suitable imagery includes satellite and aerial (camera, thermal, LIDAR, etc) imagery appropriate for use in this category.  Examples include DigitalGlobe and Space Imaging’s Standard data products, DOQs, and ortho-rectified aerial data products less than 10 meters in spatial resolution. Features should be delineated using on-screen digitizing or image processing/feature extraction software.  Features to be heads-up digitized should be clearly visible and identifiable at that scale. Image positional accuracy information can be obtained from the vendor or provider processing the data.  The image sensor name, spatial resolution, acquisition date, positional accuracy, and any other pertinent information should be included in the FGDC compliant metadata documentation for GIS layers containing these data.   

31  Remote Sensing Data – Mid Level.  Data compiled from digital imagery, ortho-rectified to a level meeting NMAS at 1:100,000 or larger scale.  Ortho-rectification should remove distortions due to sensor view geometry and terrain displacement.   Suitable imagery includes satellite and aerial imagery in addition to the data described in Source Code 30, generalized or resampled appropriately for use in this category.  Example imagery includes SPOTView data products, ASTER (15 meter), Hyperion, terrain corrected Landsat TM and ETM, ASTER (30 meter), ortho-rectified NAPP and NHAPP photography, and ortho-rectified aerial data products less than 30 meters in spatial resolution. At this scale of imagery, features should be delineated using image processing or feature extraction software.  Image positional accuracy information can be obtained from the vendor or provider processing the data.  The image sensor name, spatial resolution, acquisition date, and positional accuracy should be included in the FGDC compliant metadata documents associated with the GIS layers the collected data belongs to.  

32  Remote Sensing Data – Broad Level.  Data compiled from digital imagery, ortho-rectified to a level meeting NMAS at 1:250,000 or larger scale.  Ortho-rectification should remove distortions due to sensor view geometry and terrain displacement.  Suitable imagery includes satellite imagery in addition to the data described in Source Codes 30 and 31 generalized or resampled appropriately for use in this category.  Example imagery includes Landsat TM and MSS, ASTER (60 meter), and ortho-rectified aerial data products less than 100 meters in spatial resolution. Features should be delineated using image processing or feature extraction software.  Image positional accuracy information can be obtained from the vendor or provider processing the data.  The image sensor name, spatial resolution, acquisition date,  positional accuracy, and any other pertinent information should be included in the FGDC compliant metadata documentation for GIS layers containing these data. 

33  Remote Sensing Data – National Level.  Data compiled from digital imagery, rectified to a level meeting NMAS at 1:1,000,000 or larger scale.  Rectification should remove distortions due to sensor view geometry and terrain displacement.  Suitable imagery includes satellite imagery in addition to the data described in Source Codes 30, 31, and 32, generalized or resampled appropriately for use in this category.  Example imagery includes MODIS (250 meters and 500  meters), and ortho-rectified aerial data products less than  500 meters in spatial resolution.  Features should be delineated using image processing or feature extraction software.  Image positional accuracy information can be obtained from the vendor or provider processing the data.  The image sensor name, spatial resolution, acquisition date, positional accuracy, and any other pertinent information should be included in the FGDC compliant metadata documentation for GIS layers containing these data. 

Note:  Several sources of satellite imagery are available at a spatial resolution of 1km (MODIS, AVHRR and SPOT VGT).  These data do not meet the criteria for “National Level” data; however, they are appropriate for mapping and analysis at a scale of approximately 1:2,000,000.

Determining Remote Sensing Data Source Code

Commonly Used Map Scales and Specified National Map Accuracy Standards (NMAS)

	Scale
	NMAS (Feet)
	NMAS (Meters)

	2,000
	5.5
	1.7

	5,000
	13.8
	4.2

	6,000
	16.5
	5.0

	9,000
	24.8
	7.5

	10,000
	27.5
	8.4

	12,000
	33.0
	10.1

	20,000
	33.3
	10.2

	24,000
	40.0
	12.2

	25,000
	41.7
	12.7

	31,680
	52.8
	16.1

	50,000
	83.3
	25.4

	62,500
	104.2
	31.8

	63,360
	105.6
	32.2

	80,000
	133.3
	40.6

	100,000
	166.7
	50.8

	125,000
	208.3
	63.5

	126,720
	211.2
	64.4

	250,000
	416.7
	127.0

	500,000
	833.3
	254.0

	1,000,000
	1,666.7
	508.0

	5,000,000
	8,333.3
	2,540.0

	7,500,000
	12,500.0
	3,810.0

	10,000,000
	16,666.7
	5,080.0


The Data Source Code of features derived from image data is determined by identifying the appropriate scale of the evaluated image.  This procedure consists of two steps.  

Identify the most suitable Data Source Code category by relating the spatial resolution of the image data relative to the Data Source Code descriptions.  

Validate the Data Source Code category determined in the first step based upon the positional accuracy of the image data.  If the positional accuracy (RMS error) is within one pixel, the Data Source Code category determined in the first step is used.  Otherwise, if the positional accuracy is greater than, or equal to, one pixel, the appropriate image scale is determined from the NMAS table (see above).  The NMAS table scale should be used to determine the appropriate Data Source Code (see examples below).

Determination of Source Code Examples

Example #1

Image Data Source: 30-meter LANDSAT 7 

Image Positional Accuracy: 50 meter RMS

1) 30-meter resolution imagery is considered to be Data Source Code 31 based on the Data Source definition (< 30 meter spatial resolution, NMAS of 1:100,000).  The preliminary Data Source Code is 31.

2) The NMAS for a 50 meter RMS error specifies that the largest map scale (based on commonly used USGS map scales) from which derived data may be accurately compiled is 1:100,000 (NMAS less than 50.8 meters and greater than 40.6 meters).  Since the 1:100,000 scale is within the specified scale range of Data Source Code 31, the final, validated Data Source code is 31.

Example #2

Image Data Source: 30-meter LANDSAT 5

Image Positional Accuracy: 120 meter RMS

3) 30-meter resolution imagery is considered to be Data Source Code 31 based on the Data Source definition (< 30 meter spatial resolution, NMAS of 1:100,000).  The preliminary Data Source Code is 31.

1) The NMAS for a 120 meter RMS specifies that the largest map scale (based on commonly used USGS map scales) from which derived data may be accurately compiled is 1:250,000 (NMAS less than 127 meters and greater than 64.4 meters).  Since the 1:250,000 scale is not within the specified scale range for Data Source Code 31, but it is within the specified scale range for Data Source Code 32 (< 75 meter spatial resolution, NMAS 1:250,000), the final, validated Data Source Code is 32.

Example #3

Image Data Source: 0.6-meter QuickBird Ortho

Image Positional Accuracy: 5 meter RMS

1) 0.6-meter resolution imagery and is considered to be Data Source Code 30 based on the Data Source definition (< 10 meter spatial resolution, NMAS of 1:25,000).  The preliminary Data Source Code is 30.

2) The NMAS for a 5 meter RMS specifies that the largest map scale (based on commonly used USGS map scales) from which derived data may be accurately compiled is 1:5,000 (NMAS equal to 5 meters).  Since the 1:5,000 scale is within the specified scale range for Data Source Code 30, the final, validated Data Source Code is 30.

Example #4

Image Data Source: 250-meter MODIS

Image Positional Accuracy: 50 meter RMS

1) 250-meter resolution imagery is considered to be Data Source Code 33 based on the Data Source definition (< 1 km spatial resolution, NMAS of 1:1,000,000).  The preliminary Data Source Code is 33.

2) The NMAS for a 50 meter RMS is less than one 250 meter MODIS pixel.  Thus, the Data Source Code 33 identified in the first step is used.  The final, validated Data Source Code is 33. 
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