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Abstract
 
This paper will describe the Watershed Boundary Datatset (WBD)/National Hydrography Dataset (NHD) Query Tool ArcView 
Extension developed by the Wyoming Geographic Information Science Center (WyGISC) at the University of Wyoming. The 
Bureau of Land Management (BLM) funded development of this tool to facilitate the use of the WBD, NHD and Proper 
Functioning Condition (PFC) riparian summary data. This tool can be used to query either the WBD with the NHD or the NHD 
with the WBD and receive a summary of query results. With this extension both experienced and inexperienced GIS users can 
work with two important high resolution national datasets.
 
Introduction
 
Navigating today’s national GIS datasets can be a daunting task. For people that are new to a dataset, such as the National 
Hydrography Dataset, the learning curve can be steep. For those who don’t have the time to learn about all of the tables and 
attributes associated with such datasets a tool that simplifies the querying of such datasets can be very useful. The Wyoming 
Geographic Information Science Center was asked by the BLM to develop an interface in ArcView to aid querying of the WBD, 
NHD and the BLM’s proper functioning condition (PFC) data. The first goal of the tool is to make the use of these three datasets 
easier for GIS specialists as well as BLM field resource managers including those not familiar with GIS or ESRI’s ArcView 
software. The second goal of the tool is to facilitate land health assessments carried out by BLM employees and help make 
decisions necessary for producing watershed management plans. To accomplish the goals set out by the BLM the ArcView WBD/
NHD Query Tool extension was created using Avenue ArcView’s object oriented programming language.  
 
WBD, NHD & PFC Datasets
 
The WBD/NHD Query Tool queries three datasets: the Watershed Boundary Dataset (WBD), the National Hydrography Dataset 
(NHD) and the BLM’s Proper Functioning Condition (PFC) Dataset. The WBD is designed to provide a high resolution 
(1:24,000-scale), nationally consistent, seamless base layer for watersheds within the United States (FGDC, 2002). The WBD 
builds off of the four levels of nested hydrologic units delineated by the USGS in the 1970’s for the United States (Seaber, P.R., 
Kapinos, F.P., and Knapp, G.L., 1987). The WBD further divides the 4th level hydrologic units (8-digit sub-basins) into 
watersheds and sub-watersheds also called 5th and 6th level hydrologic units, correspondingly (Figure 1). The watersheds and 
sub-watersheds consist of 10 and 12 digit hydrologic unit codes, respectively. Mapping of larger-scale watersheds provides 
accurate watershed boundaries for use by federal and state agencies in local resources planning and management (Berelson, 
2001). WBD data is available at http://www.ftw.nrcs.usda.gov/huc_data.html.
 

http://www.ftw.nrcs.usda.gov/huc_data.html


Figure 1.  4th, 5th & 6th level nesting in the Watershed Boundary Dataset.
 
The National Hydrography Dataset is another water related national dataset. The NHD is a seamless dataset available at multiple 
scales. Presently 1:100,000-scale data exists for the country with the 1:24,000-scale data currently being developed (Figure 2). 
“The NHD is a comprehensive set of digital spatial data that encodes information about naturally occurring and constructed 
bodies of water, paths through which water flows, and related entities” (USGS, 2000).  There are 52 hydrographic feature types 
and permanent identifiers for reaches. Hydrographic feature types include stream networks, waterbodies and landmarks (USGS, 
1999). The NHD can be used for modeling flow, geocoding observations and mapping. NHD data can be obtained at http://nhd.
usgs.gov/data.html.
 
 

http://nhd.usgs.gov/data.html
http://nhd.usgs.gov/data.html


Figure 2. Example of NHD features (Source: USGS 2000).
 
The Bureau of Land Management is responsible for maintaining public land for multiple uses. Part of this charge includes 
assessing the condition of the riparian-wetland areas found within BLM lands to ensure that multiple uses are not negatively 
impacting the quality of such areas (BLM, 1993). To accomplish this goal PFC assessments are conducted. The PFC dataset 
contains the PFC rating for the stream reaches on BLM lands. The ratings include proper functioning condition (PFC), functional 
at risk with an upward trend (FAR-UP), functional at risk with no apparent trend (FAR), functional at risk with a downward trend 
(FAR-DOWN), non-functional (NF), and unknown (UNK).  This data is automated for use by the BLM’s GIS Specialists. The 
PFC data can be queried via the WBD/NHD Query Tool to provide a summary of aid in management of public lands.
 
Using the WBD/NHD Query Tool
 
What Can the WBD/NHD Query Tool Do For You? 
 
The WBD/NHD Query Tool is designed to query the WBD with the NHD and visa versa.  The three query types include: Option 
A) Querying the stream reaches and associated PFC data within a watershed, Option B) Querying stream reaches and PFC data up 
stream of a pourpoint (ie; node, seed point) and, Option C) Querying the watersheds that a stream is located in or that the stream 
intersects (Figure 3). A summary of results for all three query types are returned to the Graphical User Interface (GUI). In 
addition to summary data, the user can view detailed attribute information for the selected data as well as export the table and 
shapefile data. 
 



Figure 3. WBD/NHD Query Tool graphic user interface.
 
Option A
 
Option A allows you to select the stream within a watershed and get an attribute summary for the selected streams and associated 
PFC data (Figure 4). Stream data can be queried for either a 5th level (10-digit) hydrologic unit code, one 6th level (12-digit) 
hydrologic unit code, or multiple 6th levels. The user is prompted to select the watershed for which they would like summary 
data. An option to include the PFC data is given. Once the watershed is selected the data is reported back to the interface. 
Attributes reported include, the stream name (name), number of miles of stream (stream miles), PFC condition and stream name 
(PFC Condition / stream name), the length of miles for each type PFC condition on each of the queried stream (PFC Miles), the 
12-digit sub-watershed hydrologic unit code number (huc_12) and the sub-watershed name (hu_12_name). It should be noted that 
the pfc_condition/stream name provides for a reporting of the stream name as it is attributed in the PFC data. Since this data is 
collected in the field differences sometimes occur between the name of the stream in the PFC field data and the name in the NHD 
dataset. 
 



Figure 4. Example of querying with Option A.
 
Option B
 
The second alternative, Option B, is designed to allow the user to select a pour point and have the query return a summary of all 
of the streams upstream of that point (Figure 5). The user is given the choice to include a summary of the PFC data as well. This 
option builds off of the NHD Took Kit’s navigation tool. The user clicks on any location along the stream to define their desired 
pourpoint/seedpoint and then the query is initiated. This pourpoint/seedpoint can be an existing pourpoint (e.g. stream confluence) 
or any point in between the headwaters and a confluence. The results returned are the same as those in Option A including: name, 
stream miles, PFC condition/stream name, PFC miles, huc_12 and huc_12_name.  
 
 



Figure 5. Example of querying with Option B.
 
Option C
 
Option C is the third way to query the data (Figure 6). This method provides for selecting the watersheds that a stream is located 
in or that the stream intersects. The user is given two choices. They can either query watersheds by selecting a single stream, or 
query the watersheds by selecting a node and querying all watersheds upstream of that node. When Option C is selected the 
attributes returned include the 12-digit hydrologic unit code number (huc_12), the sub-watershed name (hu_12_name) and the 
number of acres.
 
 



Figure 6. Example of querying with Option C.
 
 
If the user would like to see additional attribute information they can use the attribute details button (Figure 7). When this button 
is selected the user can see all of the attributes associated with the queried data including the WBD, NHD and PFC data. To 
export the data the user can select the export data button (Figure 8). When this button is selected the user can pick the type of data 
they would like to export (i.e. shapefile or data table). If the user chooses to export the shapefile they can choose which layers 
they are interested in exporting. The features selected during the query will be exported. If no features are selected then the entire 
layer will export. For table data the user can choose the format for the export (i.e., dbase, info or delimited text). 
 



Figure 7. Viewing attribute details 
 
 

Figure 8. Exporting data shapefile option. 



 
Practical Applications
 
The BLM can use the WBD/NHD Query Tool to help in conducting land health assessments on a watershed basis. Data in a 
watershed can be queried to look at the PFC condition upstream and downstream of sites (e.g. feed lot, well pad, grazing 
allotment) that could potentially impact the PFC condition. Identification of a change of PFC condition at a site can help locate 
sites for further investigation. Another use of the WBD/NHD Query Tool is to aid in reporting riparian PFC class by condition. 
An area of interest can be queried and then the summary data exported as a table. This data can then used when reporting requires 
a summary of PFC conditions by watershed. 
 
Data Requirements
 
To use the WBD/NHD Query Tool several datasets are required. The first required dataset is the 1:24,000-scale WBD with 
attributes in accordance with the Federal Standards for Delineation of Hydrologic Unit Boundaries (FGDC, 2002). The second 
dataset that is necessary is the NHD. The NHD can be either 1:100,000-scale data or 1:24,000-scale data. The last dataset is the 
BLM PFC data. The PFC data is not a required dataset, but is necessary if you want to use the full functionality of the WBD/
NHD Query Tool.
 
Getting the Query Tool Up and Running
 
The WBD/NHD Query Tool is an ArcView extension (wbdnhd1.avx). To use the extension follow these steps:
 

1.      Put the extension (wbdnhdquery1.avx) into your ESRI/AV_GIS30/Arcview/ext32 directory.
2.      Put the NHD Tool Kit extension into ESRI/AV_GIS30/Arcview/ext32 directory and run the executable by double 
clicking. The NHD Tool Kit is available at http://nhd.usgs.gov/tools.html#toolkit.
3.      Open ArcView.
4.      Load the extensions into ArcView:

File>Extensions>
Check WBD/NHD QueryTool 1.0 and all of the NHD extensions.

5.      Add the WBD and PFC shapefile (if you are using it) to a new view.
6.      Load the NHD data:
NHD_Tools > load workspace > click on readme.txt > load type: Linear & Waterbody Reach Themes, Tables and Links.

7.   To allow for selecting a pourpoint/seed point along a reach when starting a query check the following:
            NHD_Tools>navigation options>click point along reach
 
Working with Projected Data
 
This WBD/NHD Query Tool works best with geographic data. However, projected data can be used as well. This can be done 
using either the NHD Tool Kit to project the data or by using the Projection Wizard in ArcView. Once projected using either of 
the above noted methods the data should only be used for querying and not for spatial analysis. To use the projected data for 
analysis projecting should be done in ArcInfo. A slight shift in the data was noticed when using the other two methods. 
 
Future Enhancements
 
If funds become available this extension could be migrated to ArcGIS which is the new standard BLM GIS software under an 
agreement between the Department of the Interior (DOI) and ESRI. 
 
This tool was developed for the BLM. However, it could be very useful for other resource managers and resource analysts. To 
further assist the BLM or other managers the WBD/NHD Query Tool could be enhanced to query and summarize other attributes 
found in any of the three datasets it currently queries. In addition, data derived from any combination of the current attributes 
could be summarized and presented to the user. Future developments could allow for the incorporation and querying of additional 
data. Supplementary datasets might include other national datasets as they become available.
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