NHD LLID Routing Tool Instructions
The NHD LLID Tools are an ArcMap 10 Add-in programmed in ArcObjects VB.net.  The purpose is to transfer the LLID whole stream route identifiers from our existing 1:100,000 whole stream route system to a whole stream based on the 1:24,000 NHD Hydrography, and to identify and resolve stream name conflicts between the two systems.   While our biologists have come to recognize and embrace the importance of unique stream IDs and event measures,  the name and location of stream remains most important them.

The tool has three main components, organized into tabs on the ArcMap Add-in dockable window.  The first tab contains a tool to initiate an algorithm which assigns LLIDs to NHD ComID segments based on matching stream names.  The second tab provides a set of tools for assigning LLIDs to ComID segments for individual streams.  This tab also provides a tool for creating new LLID routes. The third tab provides a tool for identifying the location of stream name conflicts, as well as the nature of the conflict, how the stream was routed, why the stream was routed in this way, and what further action is required.

Loading the Add-in
1. Unzip the LLID_RoutingTools file to C:\ .  This will create the directory C:\ NHD_LLID_Routing which includes the geodatabase NHD_LLID_Routing.mdb.  This file must be in this location for the program to function.  If you need to put the directory in another location contact tim.williams@idfg.idaho.gov.
2. From the Customize menu select the Add-Ins manager and select the Options tab.

3. Click the Add Folder button and navigate to "C:\ NHD_LLID_Routing\ Add-ins". Click OK and then close the Add-Ins manager.
4. From the Customize menu select Toolbars and check the LLID Routing toolbar.
5. Move and dock the blue button on an upper toolbar.

6. Click the button and then dock the LLID Routing Tools window on top of the Table of Contents.  You can now switch between the Table of Contents and the LLID Routing Tools window using the tabs at the bottom of the window.
Prepare the Map Document
1. Add the following layers from the NHD geodatabase for the sub-basin you are working on: NHDFlowline, WBD_HU8, HYDRO_NET_Junctions (See the procedure at the end of this document for adding LLIDs to the HYDRO_NET_Junctions layer).
2. Add the LLID Stream Route Layer. 
3. Select the HUC you are working on from the WBD_HU8 layer with the selection tool.  From the selection menu, chose Select by Location.  Select streams from the LLID Stream Route Layer that intersect the selected HUC in WBD_HU8.  Export the selection as Stream_Measured and add it to the map. The LLID Stream Route Layer can be removed at this point.
4. Add reference layers including GNIS Name Points, 24k topo, and aerial imagery layers. 

5. Add fisheries data layers.

Assign LLIDs to NHD com segments with matching names and set symbology
1. Delete the HYDRO_NET  file from the Hydrography dataset in the geodatabase.  If you do not delete this file you will need to be ArcInfo edit mode.
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Click the Add Fields button in the LLID Routing Tool Auto Assign tab. 
3. Join the NHDFlowline Attribute table on ComID to the NHDFlow table on FromComID. 
4. Use the field calculator to calculate the values from the NHDFlow.ToComID to NHDFlowline. ToComID.

5. Remove the Join.

6. Click the OK button in the LLID Routing Tool Auto Assign tab.  This iterates through all the LLID streams in the Stream Measured Layer and selects all the ComID segments in the NHDFlowline layer that are within a distance (default 400 meters) of the LLID stream.  The program then iterates through all the selected ComID segments and compares the LLID stream name to the GNIS _Name in of the ComID segment. If the names are equal the LLID is assigned to the ComID segment.   When the process is complete a message box will appear showing the start and end times of the operation.
7. Open the Symbology tab in the properties window for the Stream_Measured layer and symbolize by unique value categories on LLID.  Set the line width for all symbol to 2.  If you will only using the  Add IssuePoints portion of this application, symbolize on name rather than LLID.
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Open the Symbology tab in the properties window for the NHDFlowline layer. Import the symbology from the Stream_Measured layer. Set the line width for all symbol to 1.  From the table of contents, set the symbol color for the All Other Values categories to a bright yellow.  [image: image14.png]NHD Name
Kahonya Creek

LLID Name
Khowya Creek.
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Add IssuePoints
1) Start editing with IssuePoints as the target layer.
2) Select the Issue Point Tab from the LLID Routing tools window. This will make the IssuePoints Layer the only selectable layer.

3) Where differences in line color indicate a name conflict, add a new point.
4) With the point selected, select the appropriate values from the dropdown boxes and click Enter.

5) To view or edit the values, select the point and click Get Info.

6) To add a category, add the appropriate table from C:\NHD_LLID_Routing\NHD_LLID_Routing.mdb, start editing, and add the value to a new record.
Difference Issue

· Headwaters name divergence:  Usually indicated by a thick line of one color with a thin line of the same color diverging for a single com segment with thin yellow line upstream. 
· Mid-reach name divergence:  Usually indicated by a thick line of one color overlain thin yellow line over part length with the same color at either end of the line.
· Mouth name divergence:  Usually indicated where a stream has a branched connection to its parent and the thin and thick lines follow a different path or where there is a name discrepancy in the section of stream downstream of the confluence of two streams and upstream of the confluence with the next parent stream.  The thin line may change to yellow before connecting to the parent.
· Fork name divergence:  Usually indicated by a thick line of one color overlain thin yellow line over a large part of the upper portion of its  length.
· No NHD GNIS name:  Usually indicated by a thin yellow line over the entire length of a thick line of another color.
· NHD GNIS Name different:  Usually indicated by a thin yellow line over the entire length of a thick line of another color.
· NHD GNIS Name different spelling: Usually indicated by a thin yellow line over the entire length of a thick line of another color. 
· No NHD line:  Usually indicated by a thick line with no corresponding thin line of any color.
Routing
· With NHD:  The stream route will follow the path of the NHD stream name.
· With State Hydro:  The stream route will follow the path of the State hydro LLID route.
· With NHD, new rt at divergence:  The stream route will follow the path of the NHD stream name. A new LLID route will be created at divergence.  This is used when there is reason to follow the name path in the NHD but there is fisheries data associate with the divergent portion of the route.
Reason
· No fish sample data default to NHD:  If there is no name on the 24k topo map along the portion of the stream where a name conflict exists and there is no fisheries data associated with is portion of the stream, and no other compelling reason to change, we will default to named route of the NHD.
· Name on 24K topo: The name is on the 24k topo map along the portion of the stream where a name conflict exists.  This will be the default unless other compelling evidence exists.
· Physiographic name on 24k topo:  The physiographic name is on the 24k topo map.  IDFG uses the physiographic name (Smith Canyon, Smith Draw, Smith Gulch) to identify the stream where no other stream name exists.  We will maintain this name in our LLID route layer but no edits will be made to the GNIS name in the NHD.
· Name in GNIS Names DB: Name is in the GNIS Point file at the mouth of the stream.

· Name in GNIS Names DB & 24K topo:  The name the GNIS Point file at the mouth of the stream and name is on the 24k topo map along the portion of the stream where a name conflict exists.
· Commonly accepted local name: This information usually comes from regional personnel.  We may use this as the name or variant in the LLID route layer, but we will only edit the name in the NHD if the official name can be added or changed in the GNIS.
· No map name info, > drain area:  There in no name or other evidence (spring or lake with the same name) on the 24k topo map where a headwaters name conflict exists and one stream route drains a substantially larger area.
· No map name, exst LLID rt, fish data:  There is no name on the 24k topo map along the portion of the stream where a headwaters name conflict exists or other map evidence, there is an existing LLID route, and there is fisheries data associated with is portion of the stream.  As NHD sub stewards, we have been authorized to edit the NHD GNIS Name where these circumstances exist.
· Larger channel:  With a braided stream or forked mouth, the NAIP imagery clearly indicates the main stream follows a particular channel.

· Other map evidence: Example – The stream flows from Smith Springs, through Smith Creek Meadows, along Smith Creek Road. 
· See comment:  When none of the above reasons are appropriate, describe the reason in the comment field.  If this reason will be used repeatedly, it should be added to the table. 

Further action

· None:   No further action required

· Investigate Name:   This is a place holder where more information is needed before the stream can be routed.

· NHD name edit:   The GNIS_Name will be edited as part of the NHD stewardship process. This is most often used when map evidence or the GNIS database indicates that an error occurred when the NHDFlowline layer was attributed.
· GNIS name Recommend:    This is used when there is significant evidence that a name should be added or changed in the GNIS.
· GNIS name Reco. & NHD name edit:   This is used when there is significant evidence that a name should be added or changed in the GNIS and a corresponding edit is necessary in the NHD.
· Rt. Change, edit survey data:   Changes in the route will require edits in databases with sampling or transect data.
· Rt. Change, edit dist. Data:   Changes in the route will require edits in databases with distribution data.

· Rt. Change, edit survey & Dist. Data:   Changes in the route will require edits in databases with sampling or transect data, and distribution data.
· Edit NHD line: NHD line editing is necessary.
· Add NHD line:  NHD line addition is necessary.
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Assigning LLIDs to individual streams
I) Assigning LLIDs to an NHD stream from an existing LLID route.  When the Assign LLID tab is selected the Stream_Measured layer and the NHDFlowline layer become the only selectable layers.
a) If the upstream most com segment is close to the upper end of the Stream_Measured route:

· Use the selection tool to select both the upper most com segment and the Stream_Measured route.  Only one com segment may be selected. 
· Click the Get Info button. 
· Click the Find Route button.  Each successive downstream com segment will assigned that LLID until a segment is encountered that already has an LLID.
b) If the upstream most com segment is not close to the upper end of the Stream_Measured route:

· First, click the LLID Selectable Layers radio button to make only the Stream_Measured layer selectable. Then use the selection tool to select the LLID route.
· Next, click the NHD Selectable Layers radio button to make only the NHDFlowline layer selectable. Then hold down the shift key and use the selection tool to select the upper most com segment.

· Click the Get Info button.

· Click the Find Route button.

c) If one or mare com segments have been assigned LLIDs by the Auto Assign process should not be part of the LLID route, select those segments and click the Null Selected LLIDs button.

d) If the lower extent of a stream in the NHD connects to a stream, canal,  or ditch that does not have an LLID:
· Select the downstream most com segment that will be part of the stream route and the Stream_Measured route.  

· Check the LLID to one com only checkbox.
· Click the Get Info button.

· Click the Find Route button.

· Next follow the procedure for a) or b) to complete the route.

II) Create a new LLID route using the LLID from the LLID in the HYDRO_NET_Junctions layer (See the procedure at the end of this document for adding LLIDs to the HYDRO_NET_Junctions layer).
· Check the Get LLID from Point checkbox.  This will make the HYDRO_NET_Junctions layer the only selectable Layer.

· Select the point where the stream joins to its parent.
· Click the Get Info button.  This will make the NHDFlowline layer the only selectable Layer.

· Select the uppermost com segment for that stream.

· Click the Find Route button.
Create Route System
1. Create a geodatabase for the major drainage and merge NHDFlowline layers for the drainage.  All streams must be complete so the From Measure can be set to zero.

2. Select by attribute from  NHDFlowline  LLID <> null.

3. Export the Selection as NHDFlowlineLLID to the geodatabase for that HUC.

4. Reproject to the projection of your LLID route system. Output as NHDFlowlineLLID_rp

5. Dissolve features on LLID.  Output as NHDFlowlineLLID_rpd.

6. Add fields FromM and ToM.

7. Calculate values    FromM = 0   
8. Calculate geometry - length for ToM 
9. From the Linear Referencing Tool Box select Create Routes.

Input Line Feature = NHDFlowlineLLID_D

Route Identifier Field = LLID

Measure Source = TWO_FIELDS

From Measure Field = ToM
To Measure Field = FromM 
(The From and To measures are reversed because the flow direction is descending and measures are ascending)
Adding LLID to the HYDRO_NET_Junctions layer (save time by doing this for the entire state)
1. Reproject the HYDRO_NET_Junctions  layer to Decimal Degrees WGS84 .

2. Add the following fields to the Attribute Table: DD_X as double, DD_Y as double, LLID as string length 13.

3. Right click the field header of the DD_X field and select Calculate Geometry.  Set the Property to X Coordinate of Point and click OK.
4. Right click the field header of the DD_Y field and select Calculate Geometry.  Set the Property to Y Coordinate of Point and click OK.

5. Right click the field header of the LLID field and select Field Calculator.  Past in the following formula to calculate the LLID:    right(left( [DD_X], 4), 3) & right(left( [DD_X],9), 4) & left( [DD_Y], 2) & right(left( [DD_Y],7), 4)
NHDFlowline symbol properties





Stream_Measured symbol properties








