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 Abstract: 
The high-resolution National Hydrography Dataset (NHD) for Wyoming is currently being 
produced as a result of major Federal programs that cover approximately half of the State. The 
challenge for Wyoming, like many other states, is how to complete statewide coverage by 
building upon these existing programs. A strategy to reduce the cost of the NHD must involve 
multiparty partnerships where numerous agencies come together to pool their requirements and 
funding. The Wyoming example is rich in potential but still requires extensive planning to make 
it work.
 
Introduction: 
Wyoming has enlisted the support and services of four major collaborators in its effort to 
complete the high resolution (1:24,000-scale) National Hydrography Dataset (NHD) for the state. 
These partnerships involve the U. S. Forest Service (USFS), the Bureau of Land Management 
(BLM), the U.S. Geological Survey (USGS), and the University of Wyoming’s Wyoming 
Geographic Information Science Center (WyGISC).  Although no formal interagency agreement 
exists between all collaborators, separate agreements have worked together to create NHD more 
efficiently for the benefit of major stakeholders that manage federal lands and natural resources in 
Wyoming. Because State agency support remains absent from the current list of collaborators, 
State-level partners also benefiting from use of this dataset continue to be sought.  
 
The cost to produce NHD has presented an obstacle for some States’ efforts, but costs have 
declined steadily as producers of the data have become more proficient and as more robust 
production tools have been developed to streamline the process. A strategy to complete the 
remaining subbasins for high resolution NHD for Wyoming will invariably need to involve 
building additional multi agency partnerships. An approach that combines finding ways to reduce 
production costs and pooling resources through collaborative partnerships for funding will make 
it more affordable for other agencies to help create the NHD. To benefit from an overall 
nationwide objective to create a high-resolution NHD, other states can use Wyoming’s approach 
and the lessons it learned to promote and develop the NHD.
 
The Collaborators’ Level of Effort and Incentives for Participation:
The high-resolution NHD has been completed for much of the western part of the state (see status 
map) to meet the high priority resource management needs within sub-basins containing large 
areas of USFS and BLM lands. Of the 83 sub-basins within or intersecting Wyoming, 53 (64%) 
have been completed, are in progress, or are scheduled for completion.  



 
To date, the Federal sector has provided all funding and effort to produce high-resolution NHD.  
Innovative cooperative partnerships existing between the USGS Rocky Mountain Mapping 
Center (RMMC), USGS Mid-Continent Mapping Center (MCMC), USFS, BLM, and the 
WyGISC have provided funding and expertise for the completed sub-basins. WyGISC has been 
developing the capability to produce NHD through funding provided by the BLM and technical 
assistance provided by the RMMC and MCMC.  Costs associated with interagency assistance and 
support are difficult to measure but are significant and should be acknowledged. The level of 
effort by each collaborator is described as follows:
 
USFS:
As a result of the USFS’s nationwide program for the completion of the NHD over the agency’s 
lands, approximately one third of Wyoming has been completed with high- resolution NHD.  
Completion of the NHD for these sub basins is being accomplished through an interagency 
agreement with the USGS. As part of this agreement, the USFS provides hydrology vector base 
data in the form of cartographic feature files (CFF) covering the forest lands within a subbasin. 
The USGS assesses and converts the CFF to produce the NHD. Where the hydrography vector 
files do not exist as either CFF or digital line graphs (DLG) within the remainder of the subbasin, 
the USGS produces tagged vector hydro (TVH) or DLG files. This cooperative effort between the 
two agencies has been a catalyst for developing interest among other organizations to produce the 
dataset for other regions of the State. The USFS’s interest in the NHD stems from its use of the 
dataset in its Natural Resource Inventory System (NRIS). Every National Forest and Grassland 
has responsibility for watershed assessments that are developed through the use of NRIS, where 
NHD is used as the spatial reference system. 
 
USGS:
One mission of the USGS is to complete The National Map for the country. Because the NHD is 
the hydrography theme for The National Map, a part of normal operational funding is directed to 
NHD production in each of the States. Department of the Interior high priority project funds 
(allocated to the USGS Geography Discipline to produce geospatial data for states) are being 
used to create the NHD between Wyoming and Montana. The USGS is currently providing data 
inventories for 133 urban areas identified by the National Imagery and Mapping Agency; one of 
these is Cheyenne. In support of this initiative, the USGS will be providing access to all eight 
data themes of The National Map over these urban areas and offering them as the first full 
themed coverages for The National Map. The three NHD sub-basins for Cheyenne are now 
planned to fill the hydrography theme requirement for the Cheyenne coverage. Because the NHD 
is the hydrography theme for The National Map, the obvious benefit of NHD production to the 
USGS is the population of this data theme for the country. Wyoming has become a model for 
building innovative partnerships to complete high-resolution NHD as part of The National Map 
program.



 
BLM/WyGISC:
Agreements developed between the State BLM office and WyGISC to create the NHD for 
subbasins containing major BLM lands evolved from previous agreements to develop the 
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 level hydrologic unit code boundaries known as the Watershed 
Boundary Dataset for Wyoming.  Like the USFS, the BLM is also incorporating the use of the 
NHD into resource management and planning efforts on public lands.  Pressures to provide 
industry with drilling lease permits for coal bed methane extraction on BLM lands are the 
impetus for the BLM to create high-resolution NHD in Wyoming.  Additionally, the BLM has an 
agreement with WyGISC to use the reach indexing tools in the NHD Toolkit to link riparian data 
to reach segments having Proper Function Condition data.
 
Because the NHD is a complex routed dataset, it requires a high degree of understanding of the 
dataset model and proficiency in the use of geographic information systems (GIS) to create.  As a 
result, the WyGISC staff needed training and continued support to create the NHD.  This need 
was met through an interagency agreement between the BLM and the USGS.  In this agreement, 
the RMMC would provide training for creating the base hydrography (TVH) and scans of the 
blue-line separates for vectorizing line work.  MCMC would provide the training and support for 
NHD creation involving the use of ArcView/ArcInfo NHD create tools developed by the USGS. 
Both Mapping Centers have done the quality checks needed to ensure that the datasets are 
acceptable to be released to the public.   
 
Strategies for Completing the Dataset for Wyoming:
Wyoming priorities are twofold:  The first is to create the 1:24,000-scale TVH for the remaining 
data gaps. The second is to develop the high-resolution (1:24,000-scale) NHD for Wyoming.  
 
Cost estimates vary because agencies producing the NHD have different salary and overhead 
costs.  As the process for creating the base data (TVH) and the NHD is streamlined, the 
production costs are decreasing, so current estimates will probably be higher than the actual 
costs.  High-resolution data is relatively expensive to produce, at $400 to $550 per 7.5-minute 
quadrangle.  Where gaps exist for the base data needed to create NHD, an additional cost of $200 
to $350 per quadrangle is incurred. As the learning curve is very high for this dataset, there have 
been unforeseen costs for training and restaffing resulting from turnovers. 
 
Ideally, funding to complete the TVH and NHD for the State would come through innovative 
cost-share partnerships between multiple State, Local, and Federal agencies based on percentage 
of ownership, area of interest, and foreseeable use of the dataset.  Investment required to 
complete the NHD for sub-basins intersecting adjacent states should be shared.  
 
One approach for finding potential collaborators is to determine who owns or administers the 



majority of lands in a particular subbasin. It may be that an entity may owns or administers only a 
small part of the sub-basin but has prominent uses for the dataset for decision support, making it 
the largest stakeholder in a sense. Once stakeholders are identified, their participation should be 
encouraged through education about how the NHD can benefit their business practices.
 
Although the Wyoming State agencies have not participated so far in developing the NHD for the 
State, several issues have highlighted the importance of the NHD (homeland security, coal bed 
methane development, etc.), and interest in the dataset at the State level is becoming apparent. 
There is an ongoing effort to educate agencies about the value of the dataset to attract more 
funding resources for its production in Wyoming. This is being accomplished through 
presentations and workshops across the State. One USGS national coordinator for the NHD has 
conducted a workshop in Cheyenne, and other workshops are planned in Laramie this fall and in 
Jackson Hole for the October meeting of the Southwest Users Group.  Many presentations have 
been given to the Wyoming Department of Environmental Quality, the State Engineers Office, 
and the BLM by WyGISC, and joint paper presentations have been given at national and regional 
GIS conferences. These workshops and presentations serve to introduce participants to the NHD 
and provide hands-on experience for participants to use the dataset for analysis and cartographic 
mapping. 
  
Stewardship/Maintenance Possibilities:
An issue of major concern has been the stewardship and maintenance of the NHD. Discussions of 
this issue are ongoing and several schools of thought are being considered. Under an existing 
Memorandum of Understanding between WyGISC and the USGS, WyGISC has expressed 
interest in proposing a plan that incorporates a regional hierarchal system. Under this system, 
WyGISC would be the regional State agent for maintaining and updating this dataset, and local 
volunteer entities with the largest stakeholder interest and most familiarity with a subbasin would 
become the local stewards of the data for that particular hydrologic unit. A designated contact for 
each stakeholder would document recommended changes and corrections and submit them to 
WyGISC, which would validate the information and perform updates to the dataset biannually. 
The updated NHD would then be submitted to the USGS for validation before it replaced the 
previous dataset for public distribution.
 
Revision of the NHD using the new color-infrared digital orthophoto quadrangles may be 
necessary because many of the USGS blue-line separates used to create USGS 7.5-minute 
topographic quadrangle maps are out dated and/or provisional.  Maintenance and revision of the 
NHD create an additional expense but would significantly improve the validity of the dataset.  
However, revision costs are substantial and may further deter additional investment to improve 
the hydrography dataset.
 
 Conclusion:



As more State, Federal and local agencies, as well as tribal and private interests, become 
increasingly aware of the benefits of the high-resolution NHD (research and analysis, decision 
support, resource planning, etc.), we anticipate greater participation in the funding of data 
production. Even as the production comes down in cost, all participants will be best served by 
pooling resources to complete of the dataset for the entire State.
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