
MEMORANDUM OF UNDERSTANDING 

BETWEEN 

U. S. GEOLOGICAL SURVEY 
NATIONAL GEOSPATIAL PROGRAM OFFICE 

NATIONAL GEOSPATIAL TECHNICAL OPERATIONS CENTER 

AND 

MISSOURI DEPARTMENT OF NATURAL RESOURCES 

FOR THE 

STEWARDSHIP OF THE NATIONAL HYDROGRAPHY DATASET 
IN THE STATE OF MISSOURI 



I. PURPOSE 

This Memorandum of Understanding (MOU), hereinafter referred to as the Agreement, 
is to identify the roles and responsibilities that the Missouri Department of Natural 
Resources (MDNR) and the U.S. Geological Survey (USGS), referred to as partners, will 
undertake to maintain, update, and improve the National Hydrography Dataset (NHD) in 
a program of data stewardship. The partners to this Agreement represent Federal and 
State government with an interest in providing current, accurate, and consistent surface 
water geospatial data to meet the requirements of the National Spatial Data Infrastructure 
(NSDI) for hydrography. 

XI. BACKGROUND 

The NHD is a comprehensive set of digital spatial data that contains information about 
surface water features such as lakes, ponds, streams, rivers, springs and wells. The NHD 
interconnects and uniquely identifies the stream segments or reaches that make up the 
Nation's surface water features, their attribution, their connectivity in a flow network, 
and an addressing system for linking additional related data known as events. Each reach 
in this framework is referenced by a permanent feature identifier known as a reach code. 
Each linear reach is also segmented into linear addresses measured along the reach. The 
USGS is the authority for reach codes and measures. Because the NHD provides a 
consistent fi-amework for addressing and analysis, water-related information linked to 
reach addresses by one organization (national, state, local) can be shared with other 
organizations and easily integrated into many different types of applications to the benefit 
of all. 

The USGS along with other federal and state partners produced 1 :24,000-scale NHD 
covering Missouri. With the initial NHD collection completed, the next phase will be to 
maintain this data. The continued success of the NHD depends upoil maintaining and 
improving upon this initial dataset through partnerships with those organizations using 
this data. The NHD data steward plays a key role in this activity. 

The NHD is integrated with the USGS Geographic Names Information System (GNIS) to 
ensure that hydrographic feature names are properly represented, correct, and in 
accordance with U.S. Board on Geographic Names (BGN) standards. 

The Watershed Boundary Dataset (WBD) is a nationally consistent, seamless, dataset 
consisting of a series of nested multi-level, hierarchical drainage systems. It is defined by 
topographic and hydrologic criteria that delineate an area of land upstream from a 
specific point on a river, stream, or similar surface waters. 

The WBD provides a consistent framework for programmatic planning, implementation, 
and reporting at the national, regional, and local levels. It is also used for multiple 
analytical and statistical purposes and applications across Federal, State, and local gov- 
ernments as well as non-governmental organizations. These uses include watershed 
management, water-quality initiatives, watershed modeling, resource inventory and 
assessment, fire assessment and management, total maximum daily load calculations of 



pollutants, floodplain management, non-point source management planning, wetland loss 
mitigation, aquatic species conservation strategies, and land use management. 

111. SCOPE 

This MOU describes the operational structure, programmatic procedures for maintaining 
and updating the NHD, policies, and each partner's responsibilities necessary for the 
successful implementation and then management of a long-term Missouri hydrography 
stewardship program. 

A functioning stewardship program addressing both datasets ensures the high level of 
data quality and vertical integration required by the USGS The National Map program 
and the broad base of hydrologic dataset users in Missouri and across the country. 
Additionally the program will provide current, accurate, and consistent surface water 
geospatial data meeting hydrography National Spatial Data Infrastructure (NSDI) 
requirements. 

Although the NHD and WBD stewardship roles are in separate organizations within the 
State, the two agencies will coordinate their activities to ensure an appropriate level of 
stewardship and governance for the program. 

For this MOU and program definition purposes, 'stewardship' is defined as the overall 
programmatic coordination to maintain up-to-date statewide NHD while 'maintenance' is 
defined as the necessary revisions, corrections, updates, improvements, etc. to a particular 
area for those datasets. 

All parties of this Agreement recognize that maintaining NHD consistency, currency, and 
accuracy will benefit all parties and all users of the NHD. The most direct benefit of 
shared maintenance is the ability to be informed about changes on the landscape and to 
receive spatial data that faithhlly represents those changes. Thus the best resources for 
information about changes are those closest to the change. 

The MDNR has a broad range of statutory authority and responsibilities in the area of 
Missouri surface water management. 

IV. AUTHORITIES 

This Agreement is entered into by the USGS under Public Law 99-591 that bestows 
permanent authority to the USGS to ''prosecute projects in cooperation with other 
agencies, Federal, State, and private" (43 U.S.C. 36c). 

This Agreement is entered into by the MDNR under the authority of RSMo 644.01 1 
which provides a broad statement of policy for the state, and RSMo 644.026 establishes 
the broad powers and duties of the Clean Water Commission. These provide us the 
ability to work with a wide range of issues related to water, to work with a range of 
partners, and to accept funding. 



V. DEFINITIONS 

For the purposes of this Agreement, 'stewardship' is defined as the overall programmatic 
coordination to maintain an up-to-date statewide NHD dataset consistent with WBD 
boundaries. 'Maintenance' is defined as the necessary revisions, corrections, updates, 
improvements, etc. to a particular area for those datasets. 

VI. RESPONSIBILITIES 

The MDNR shall be the designated data steward for the Missouri NHD and as such 
MDNR shall: 

Act as the principal point of contact for the USGS on stewardship issues related to 
the high resolution NHD in Missouri. 
Represent the interests of the user community concerned with hydrography in 
Missouri by providing the USGS with the most widely accepted representation of 
the surface water in the NHD. 
Accept input from other agencies and organizations that have entered into a 
Memorandum of Understanding with the USGS and MDNR; consider any 
changes submitted and decide authoritatively if they will be accepted or not, and 
report the decision publicly. 
Be responsive to the input received by responding to proposed updates within an 
agreed-upon, reasonable time. Updates to the USGS shall be provided in a timely 
manner at intervals to be determined. 
Provide contact information for management and technical issues. 
Provide updates in the agreed upon-format (Appendix A). 
Provide metadata that clearly describes the sources used in the update and the 
process used to make the changes. 
Provide the USGS with updates that meet agreed-upon quality standards, 
maintaining quality assurance as follows; 
Strive to ensure that the data is error free so that it will work in (1 )  the transaction 
process, (2) input to the working NHD geodatabase, (3) routine validation checks, 
(4) distribution, and (5) normal applications. The partner shall perform a quality 
assurance check on the data before it is delivered to the USGS. The method used 
to perform this check will be at the discretion of the partner. 
Ensure that the core content (features, attributes and relationships identified in the 
NHD standards) is included (Appendix B). 
~ e w o r k  updates returned for correction and resubmit to the USGS. 
Utilize nationally consistent reach codes. 
Provide the USGS with test transactions to demonstrate the ability to meet the 
standards. 
Communicate to the USGS Technical contact MDNR' plans to check out and edit 
watersheds that intersect the State of Missouri in writing or through e-mail one 
week in advance of checking out a given watershed for editing. 
Coordinate with the USGS and respective NHD and WBD data stewards in the 
surrounding contiguous border states of Kansas, Nebraska, Iowa, Illinois, 



Tennessee, Arkansas, Oklahoma, and Kentucky on any edits to the NHD and 
WBD associated with the 12-digit hydrologic units that extend beyond the 
Missouri state boundary. 

The USGS shall: 

Be responsive to the State by processing transactions to the point of distribution in 
a timely manner. 
Be responsive by providing the necessary information and assistance to allow 
Missouri to create a stewardship program. 
Provide the tools, documentation, and training to edit and update the NHD 
(Appendix C). 
Work with the State to develop solutions to incorporate hydrographic data needed, 
but not normally included in the NHD framework. 
Provide notification, documentation, and assistance in response to submitted 
updates that do not meet the requirements established and agreed upon by the 
partners. Return updates that need to be reworked to meet requirements. 
Provide an Internet accessible reach code allocator and validate reach codes in 
update submissions. 
Notify the State of any changes to the NHD structure, format, or content that may 
affect the State. 
Provide clear guidance on expectations for acceptable updates. 
Provide documentation on validation criteria applied to updates. 
Provide documentation on formats for update transactions. 
Provide contact information for management and technical issues. 
Communicate to the MDNR Technical contact USGS' plans to check out and edit 
watersheds that intersect the State of Missouri in writing or through e-mail one 
week in advance of checking out a given watershed for editing. 

All parties to this agreement shall work individually and cooperatively to: 

a. Maintain an awareness of the activities of other agencies and organizations 
involved in stewardship of Missouri NHD and WBD information in order to 
include all applicable input for a given area. 

b. Provide publicly available information on the status of data stewardship activities. 
c. Pursue and secure the resources required to support on-going stewardship efforts 

VII. IMPLEMENTATION 

The MDNR will submit an Operating Plan (Statement of Work / Work plan) for each 
year that the MDNR renews this MOU. These operating plans will describe how the 
program will be implemented and explain the programmatic and technical procedures. 



VIII. STANDARDS AND TECHNICAL REFERENCES 

See Appendix B for the current references to NHD standards, definitions, and QAIQC 
specifications and procedures. See Appendix A references the data delivery format and 
procedures for transactions. These appendices provide the current guidelines and 
standards at the time of this agreement but all parties acknowledge that these standards 
and guidelines will change and evolve over time. 

IX. DATA OWNERSHIP AND RIGHTS 

All data produced, updated and maintained in the NHD is public domain and available to 
any interested party. 

X. FINANCIAL COMMITMENTS 

This Agreement does not constitute a financial commitment on the part of the users or the , 

State of Missouri or USGS. The Agreement is designed to serve as a mechanism under 
which each will work cooperatively to exchange updates and continually make 
improvements to the NHD. 

XI. PERIOD OF AGREEMENT 

This Agreement shall take effect upon the date of the last signature and until modified by 
mutual consent or unless terminated within 60 days written notice by either party. This 
Agreement will be reviewed periodically and may be modified or amended when 
required. 



XII. POINTS OF CONTACT 

The USGS and MDNR designate the following persons as contacts for the resolution of 
administrative or technical related questions: 

Administrative Contact 

Technical Contact 

WBD Contact 



XIII. APPROVALS 

U.S. Geological Survey Missouri Departmen f Natural Resources F4 

Date 
Director, 
National Geospatial Techcal  Operations Center Missouri Department of Natural Resources 



Appendix A 
DATA DELIVERY FORMAT 

All data transactions shall be in Extensible Language (XML) format, as defined in IS0 

Standard 15022. The XML file shall be accompanied by the NHDReachCrossReference 

Personal Geodatabase Table (.RCL). For more information on the XML standard, go to: 

Appendix B 
QUALITY ASSURANCE SPECIFICATIONS 

For standards on data content, use: 

Standards for National Hydrography Dataset - High Resolution 
(DRAFT) 
De$nes.features, feature attributes, attribute values, delineation, representation rules, 
and data extraction for the National Hydrography Dataset-High Resolution (nHD-HR) 
at scales larger than I : I  00,000. 
(145p., 271KB, PDF) 

For reference documents on features, attributes and relationships in the NHD please go 
to: 

http:Nnhd.usgs.~ov/techref.l~tml 

Here you will find: 

NHD QuickStart HTML 17k I PDF 145k 
The "NHDinARC QuickStart" is a condensed and highly informative reference document for the 
NHDinARC data model. The document defines important components of the data model, while 
addressing basic questions about the dataset. 

CoIIcepts and Contents HTML 597k 1 PDF 739k 
"Concepts and Contents" is the primary reference document for the National Hydrography 
Dataset. In this document, one will find information ranging from a high level overview of the 
NHD to detailed descriptions of the NHD data content. The "Concepts and Contents" document 
describes the elements of the dataset that make the NHD an effective resource to new users as well 
as those who have been using the USGS Digital Line Graph and the EPA Reach File. The main 
points of this document are summarized in the "NHDinARC QuickStart" document. 
NHDinGEO Schema - Diagram of the tables, the table items, the item definitions, and the 
relationships between the tables in the NHDinGEO data model. 

o Hvdropiraphv (66k) 
o Metadata and Misc. Objects (107k) 

NHD Data Standards - Defines valid feature types and their characteristics, the delineation 
or extent of a feature, how a feature is stored in the data, and detailed capture conditions for each 
of the feature types in the National Hydrography Dataset (NHD). 



NHD Fact Sheet - A brief summary of the history and characteristics of the NHD, with 
additional information concerning obtaining, and maintaining the NHD. 

Geographic Names Information System (CNIS) - Access GNIS to check, submit new, 
or make changes to names in GNIS. 

Appendix C 

EDIT TOOLS TO BE PROVIDED 

A tool is necessary to specifically edit NHD data since the NHD structure is somewhat 
complex. This complexity is a part of the design that makes the NHD so suitable for a 
stewardship environment. Many components are tracked in tables that trace the legacy of 
the data. This tool, known as NHDGeo Edit, which operates on an ESRI Arc-GIs 
platform, was developed by the U.S.D.A. Forest Service and is now being maintained by 
the USGS, NGTOC, Denver and will be made available to the partner for use. 

For software to support NHD maintenance go to: 
http://webhosts.cr.usns.gov/steward/scripts/st2 software.~l 

For user-developed applications, go to: 
http:llnhd.usgs.~ovlapplications.html 



Appendix D: 

Eight Digit Hydrologic Unit Codes (HUC) in Missouri 
The following eight digit hydrologic units are entirely within the boundaries of 
Missouri. 

1 071 10006 I South Fork Salt 1 

1 

i 10290106 1 Sac 

HUC Number 
10280203 

07140102 

107140103 

HUC Name 
Little Chariton 

Meramec 
Lower Osage 
Lake Of The Ozarks 
Bourbeuse 

1 10300102 I Lower Missouri-Moreau I 
I 

Big 
Harry S. Truman Reservoir 

- .  

1 10290201 
10290202 
08020202 

I 07140107 

071 10008 I Cuivre 
103001 04 1 Blackwater i 

- -- 

Upper Gasconade 
Big Piney 
Upper St. Francis 
Whitewater 1 

1 10300103 1 Lamine I 
1 Lower Gasconade 

- 

I Lower Chariton 
I North Fork Salt 



Appendix E: 

Twelve Digit Hydrologic Unit Codes (HUC) in Missouri 
The following 12 Digit HUC's are within the boundaries of Missouri. 


















