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Abstract

The Water Resources Division of the U.S. Geological Survey has the principal responsibility within the Federal
Government for providing hydrologic information and appraising the Nation’s water resources. The U.S. Geological
Survey is unique among government organizations because it has neither regulatory nor developmental authority.
Information that is made available to all interested parties is the primary product of the Water Resources Division.

The mission, organization, source of funds, and major programs of the Water Resources Division are discussed
in this report. The following types of programs are described: (1) long-term programs that include the Federal-State
Cooperative Program, the coordination of Federal water-data acquisition, the other Federal agency program, the
national research program, the National Water Information System, the National Water-Use Information Program, the
Hydrologic Data-Collection Program, the State Water Resources Research Institutes and National Water Resources
Research Grants Programs, the ground-water investigations program, and international water-resources activities;
(2) topical programs that include Nuclear-Waste Hydrology, Toxic Substances Hydrology, National Water-Quality
Assessment, Regional Aquifer-System Analysis, Acid Rain, Volcano Hazards, the National Water Summary Program,
wetlands, flood hazards, urban hydrology, nonpoint sources of pollution, erosion and sedimentation, estuaries, ice and
snow, irrigation drainage, Indian water rights, global change hydrology, and lake hydrology; and (3) support programs
that include the instrumentation program, the National Water-Quality Laboratory, and the National Training Center.
Emphasis is on programs that will contribute to identifying, mitigating, or solving nationwide water-resources problems
in the remaining years of the 20th century. Completing the report are discussions of how the hydrologic data and
information are disseminated and an index.

INTRODUCTION

Effective management of water resources requires an understanding of hydrologic systems and factors that
determine the distribution, availability, and quality of water. Within the Federal Government, the mission of the U.S.
Geological Survey (USGS), Water Resources Division (WRD), is to provide hydrologic information and appraise the
Nation’s water resources. WRD activities are diverse and range from research investigations of specific aspects of the
hydrologic cycle to large programs of regional water-resources investigations, such as the National Water-Quality
Assessment Program.

In many cases, considerable overlap occurs in the topical descriptions of programs. Through the WRD water-
resources research program, for example, investigations are conducted that are applicable to virtually all of the
activities listed in this report. Similarly, projects in the Federal-State Cooperative Program cover multiple aspects of
water resources. For these reasons, the sums associated with funding for each of the activities listed cannot be added
to derive an accurate figure. The total WRD budget exceeds the WRD budget for water-resources activities.

This report describes the water-resources mission of the WRD and discusses the organization and principal
sources of funds that support the activities conducted to meet this mission. Descriptions are given of the most
significant water-resources activities, with a discussion of how the hydrologic data and information are disseminated.



Each description of a significant water-resources activity has the following parts:

+ Introduction—Problem or issue addressed by the activity and a statement of purpose.
» Activities—Examples of ongoing or recently completed investigations.

+ Recent accomplishments—Examples of findings or achievements.

« Funding—The size of the program in terms of funding; where possible, the funding of activities is given by
source for fiscal years 1988 to 1992,

MISSION OF THE WATER RESOURCES DIVISION

The mission of the USGS, WRD, is to provide the hydrologic information needed by others to help manage the
Nation’s water resources. To accomplish this mission, the WRD, in cooperation with State and local governments,
and other Federal agencies:

« Collects, on a systematic basis, data to determine the quantity, quality, and use of surface water and ground

water, and the quality of precipitation.

« Conducts water-resources investigations and assessments at national, State, and local levels; characterizes
water-resources conditions; and provides the capability to predict the effect of managerial actions, proposed
development plans, and natural phenomena on the resource.

+ Conducts basic and problem-oriented hydrologic and water-related research that could produce knowledge
useful for the resolution of water-resources problems facing the States, regions, and Nation.

» Acquires information useful in predicting and delineating water-related natural hazards from flooding,
volcanoes, mudflows, and land subsidence.

» Coordinates the activities of all Federal agencies in the acquisition of water data and operates water-
information centers.

» Disseminates data and the results of investigations through reports, maps, and other forms of public release
of information.

 Provides scientific and technical assistance in hydrology to other Federal agencies, to State and local agencies
and governments, to licensees of the Federal Energy Regulatory Commission, and, on behalf of the U.S.
Department of State, to international agencies.

+ Administers the provisions of the Water Resources Research Act of 1984 (as amended), which includes the
State Water Resources Research Institutes Program (Section 104) and the National Water Resources
Research Grants Program (Section 105).

Authority for carrying out the USGS mission derives from legislation of 1879, which established the U.S.
Geological Survey, and from legislation of 1888 and 1894, which authorized the survey of irrigable lands in arid
regions and provided funds for gaging streams and determining the water supply of the Nation. Congressional
appropriations have been made annually since 1894 for gaging streams and performing other functions that relate to
water resources. In 1964, the mission was broadened to include the role of lead agency in the coordination of the
activities of all Federal agencies in the acquisition of certain water data. This responsibility that was assigned to the
U.S. Department of the Interior (DOI) by authorization of the Office of Management and Budget (OMB) was delegated
to the USGS, WRD, by the DOI. In 1991, OMB Memorandum M-92-01 replaced earlier authority for water data
coordination, and designated the USGS, WRD, as the lead agency for the Water Information Coordination Program.
The DOI also designated the USGS as the administering agency for Title I of the Water Resources Research Act of
1984.



ORGANIZATION

U.S. Geological Survey

The USGS consists of three program Divisions and two support Divisions.

Organization of the U.S. Geological S
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The WRD is one of the three USGS program Divisions. WRD headquarters is located at the USGS National
Center in Reston, Virginia, and consists of the Office of the Chief Hydrologist and the Associate Chief Hydrologist
and the Offices of the Assistant Chief Hydrologists for Operations, Program Coordination and Technical Support,
Research and External Coordination, Scientific Information Management, and Water Assessment and Data
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The Chief Hydrologist, who is assisted by the Associate Chief Hydrologist, has overall responsibility for
planning and managing the water-resources programs of the WRD. A Program Officer, who reports directly to the
Chief Hydrologist, is responsible for annual budget preparation and program planning.

Management of the programs of the WRD are divided among the five Assistant Chief Hydrologists as follows:

Assistant Chief Hydrologist for Operations—

» Advises on the establishment of policy in budgetary, accounting, personnel, program status, and technical
matters;

+ Provides administrative and technical services to operational offices in support of their programs;
« Manages the Federal-State Cooperative Program and Technical Support Program budgets; and
 Directs the Federal Data Collection Program and instrumentation development efforts, including satellite
data-relay activities.
Assistant Chief Hydrologist for Program Coordination and Technical Support—
» Advises on the planning and development of integrated national programs of hydrologic investigations;

» Provides technical advice and support to the WRD, including direction of quality-assurance efforts for
scientific and data-collection activities, and the acquisition of information on the use of water in the Nation;

= Oversees the development of new approaches and methodologies;
» Provides oversight for hydrologic training programs; and

« Provides policy direction and guidance to the Offices of Atmospheric Deposition Analysis, Ground Water,
Surface Water, and Water Quality.

Assistant Chief Hydrologist for Research and External Coordination—
+ Advises on the planning and development of national research programs, both in-house and those required by
the provisions of the Water Resources Research Act of 1984, as amended (Public Law 98-242);
« Directs the international aspects of research and investigative programs; and
» Provides direction and guidance to the Offices of External Research and Hydrologic Research.
Assistant Chief Hydrologist for Scientific Information Management——

 Advises on the development of policy and programs related to the production and dissemination of scientific
and general-interest publications;

+ Advises on development of methods and procedures for processing, storing, retrieving, and disseminating
water data collected by the WRD field organization in managing the computerized Distributed Information
System and the National Water Data Storage and Retrieval System (WATSTORE);

« Directs the management and operation of the National Water Information System (NWIS) that documents the
availability of water data and related information from the Federal Government;

» Oversees the programs that assist in information and technology transfer; and

 Provides policy direction and guidance to programs that are related to compliance with the National
Environmental Policy Act and Superfund surveys.

Assistant Chief Hydrologist for Water Assessment and Data Coordination——

» Advises on the development and planning of activities to characterize water-resources conditions, trends, and
variability at the national level and to provide overviews of specific water issues;

» Advises on policies and programs to promote interagency information-coordination activities as authorized
by OMB;
« Facilitates the development of long-range plans and the review of proposed legislation; and

« Provides policy direction and guidance to the Office of Water Data Coordination and the National Water
Summary program.
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Field Offices

Region

The WRD field program is conducted through four Regional Hydrologists, each of whom is located at aregional
center—Reston, Virginia (Northeastern Region); Norcross (Atlanta), Georgia (Southeastern Region); Lakewood
(Denver), Colorado (Central Region); and Menlo Park, California (Western Region). Each region consists of several
States. Each Regional Hydrologist, with authority from the Chief Hydrologist, is responsible for the water-resources
programs and projects conducted by the District Offices within that region. The Regional Hydrologist represents the
Chief Hydrologist in negotiations and dealings with other organizations and committees on matters of concern to the
WRD.

Area

Area Hydrologists report to each Regional Hydrologist, and have delegated authority over groups of States
within each Region. There are 15 area Hydrologists nationwide.

District

Field operations are conducted by 48 District Offices, each headed by a District Chief. These offices generally
are located in State capitals, and their jurisdictional boundaries correspond to State boundaries. Each District typically
has one or more subdistrict and field offices that report to the District Chief. Three multi-State Districts have offices
that coordinate programs within each State and report to the District Office. Each District Chief is responsible for the
planning, programming, and implementation of water-resources investigations within the District.

Research

Projects within the National Research Program (NRP) involve the study of physical, chemical, and biological
processes that affect the movement of water and its constituents through the hydrologic system. NRP projects are
located at centers in Reston, Virginia; Lakewood, Colorado; and Menlo Park, California; and at a few project offices
in other sections of the country. A Chief, Branch of Regional Research in these locations, operating under the Office
of Hydrologic Research, administers the NRP projects within their regions.

Support Functions

Support functions, such as data processing, processing of publications, instrumentation, and employee training
programs, are provided at the USGS Headquarters (Reston, Virginia) and the regional centers. Analytical services for
water-quality determinations are provided by a National Water-Quality Laboratory System that consists of a large,
highly automated laboratory in Arvada (Denver area), Colorado, and by cooperator and contract laboratories at various
locations, all working through the Branch of Analytical Services at Arvada.

The Branch of Instrumentation at Headquarters is responsible for all aspects of the application, testing, and use
of equipment in support of WRD programs. The Satellite Data Relay Project is located at USGS Headquarters. All
other instrumentation services (procurement, testing, supply, and maintenance) are provided by the Hydrologic
Instrumentation Facility located at the John C. Stennis Space Center, Mississippi.

A training program in all aspects of WRD activities is carried out at the USGS National Training Center in
Lakewood, Colorado. This center, administered by the WRD, also serves the needs of the other USGS Divisions.
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BUDGET AND SOURCES OF FUNDS

The total WRD budget for fiscal year 1992 was $342.9 million with funding coming from four principal sources:

s Federal Program—Funds are appropriated by the Congress and are specifically identified in the annual USGS
budget. These funds are used to support research; data collection; high priority topical programs, including
water-quality programs; the coordination of all Federal programs related to collection of water data; and
internal support services.

« State Water Resources Research Institutes and National Water Resources Research Grants Programs—Funds
are appropriated to the USGS to carry out extramural research activities, by employing grant mechanisms and
to administer these programs as authorized by the Water Resources Research (WRR) Act of 1984.

« Federal-State Cooperative Program—Federal funds are appropriated by the Congress and are used to match
funds furnished by State and other tax-supported agencies on a 50-50 basis. These funds are used for a variety
of hydrologic data-collection activities and water-resources investigations in which the WRD represents the
national responsibilities and the cooperating agencies represent State and local interests.

» Reimbursable Other Federal Agency Program—Funds are transferred to the USGS as reimbursement for
work performed at the request of another Federal agency.

Another source of the WRD funding is unmatched, reimbursable funds from State and local government
agencies, Federal Energy Regulatory Commission licensees, and other non-Federal sources. In the following diagram,
FTE stands for full-time equivalent positions.

FISCAL YEAR 1992 FUNDING FOR USGS WATER PROGRAMS

FEDERAL SHARE,
WRR ACT $8.0 million
(9 FTE)
OTHER FEDERAL
AGENCIES $77.2 million
(1,617 FTE)
FEDERAL PROGRAM
$111.1 million
(1,593 FTE)
FEDERAL OTHER
PROGRAM FEDERAL
AGENCIES
MISCELLANEOUS NON-
FEDERAL SOURCES*
$20.2 million
(*Includes $17.0 million in
FEDERAL-STATE unmatched cooperative
50-50 COOPERATIVE PROGRAM funds.)
FEDERAL SHARE
COOPERATIVE FUNDS
$63.2 million STATE SHARE
COOPERATIVE FUNDS
$63.2 million
DIRECT APPROPRIATIONS TO ESTIMATED REIMBURSABLE
USGS $182.3 million FROM OTHERS $160.6 million

FY 1992 TOTAL—$342.9 MILLION



PROGRAMS

Program development in the WRD is an evolving activity. Existing programs are reviewed regularly, and future
National needs for water data and hydrologic investigations are projected. Water-related problems and data needs fre-
quently are brought to the attention of the WRD by State and local agencies, Other Federal Agencies (OFA), and the
public; thus, program development also is a grassroots effort. As data needs and water-related problems change, the
programs are modified accordingly.

The programs of the WRD are of three major types—(1) data collection and dissemination, (2) problem-oriented
water-resources investigations, and (3) research. Budgetary documents classify each WRD activity according to the
source of funds: direct congressional appropriations (Federal Program); joint or shared funds (Federal-State
Cooperative Program); and reimbursable funds from OFA.

Although this classification is helpful for budgetary and general discussion purposes, many of the programs are
so interrelated that to explain each exclusively by sources of funds or type of activity would be difficult. For example,
theories arising from research are the foundation of data collection and problem-oriented water-resources investiga-
tions; data collection is a major component of all water-resources investigations and most of the research studies.

In this report, WRD activities are discussed under three headings—"long-term programs,” "topical programs,”
and "support functions.” In reading the program descriptions, the reader should keep in mind that most WRD programs
cross scientific and budgetary boundaries.

Long-term programs include:

» The Federal-State Cooperative Program,

» Coordination of Federal water-data acquisition,

« The OFA Program,

» The National Research Program,

» The National Water Information System,

+ The National Water-Use Information Program,

» The Hydrologic Data-Collection Program including the National Stream-Quality Accounting Network and
the National Hydrologic Bench-Mark Program,

» The State Water Resources Research Institutes and National Water Resources Research Grants Programs,
 Ground-water investigations, and
+ International water-resources activities.
These programs provide the data and research needed for the topical programs.
Topical programs include:
» Nuclear-waste hydrology (high- and low-level radioactive wastes),
« Toxic substances hydrology,
» National water-quality assessment,
- Regional aquifer-system analysis,
« Acid rain,
* Volcano hazards,
» The National Water Summary Program,
« Wetlands,
« Flood hazards,
» Urban hydrology,
+ Nonpoint sources of pollution,
» Erosion and sedimentation,
« Estuaries,
+ Ice and snow,
« Irrigation drainage,

10



+ Indian water rights,

+ Global change hydrology, and

« Lake hydrology.

Topical programs are designed to provide critically needed information on issues of major and immediate
concern to the Nation.

Support functions include:

» The instrumentation program,

« The National Water-Quality Laboratory, and

» The National Training Center.

These functions, which are mostly internal to the WRD (in contrast to the other programs discussed in this report that
deal with other agencies and the public), contribute significantly to the success of the mission of the WRD.

Long-Term Programs

Federal-State Cooperative Program

The Federal-State Cooperative Program is a unique partnership for conducting water-resources investigations.
The first cooperative program began in 1895 in Kansas. The Federal appropriations bill for fiscal year 1929
established the 50-50 cost-sharing principle that continues today.

State and local agencies contribute at least half the cost of WRD data collection and investigations of regional
and local water-related problems and conditions. From these and other investigations, the WRD acquires much of the
hydrologic information needed for planning, developing, and managing the Nation’s water resources. More than 1,000
State and local agencies work together with the WRD in selecting investigations to produce a balanced program that
recognizes the needs, priorities, and resources of all parties. Among the wide range of cooperating entities are State,
county, and municipal governments; water-supply districts; drainage districts; flood-control districts; and interstate
compact organizations. The Federal-State Cooperative Program comprises more than 40 percent of the water-
resources activities of the WRD.

Activities
» Collects hydrologic data in every State, the District of Columbia, Guam, Puerto Rico, and several U.S.
Territories to provide information essential to water-resources investigations, research, planning,
development, and management. About two-thirds of the total number of data-collection sites operated by the
WRD are supported by the Federal-State Cooperative Program.

« Conducts interpretive water-resources investigations at the request of cooperators.

« Conducts investigations of current water issues, such as ground-water contamination, effects of agricultural
activities on water resources, droughts and floods, waste disposal, mineral and energy development, urban
hydrology, river quality, and acid precipitation.

Recent Accomplishments

» Provided the background data and scientific research that serves as an early-warning system for the detection
of emerging water problems.

« Demonstrated that sediment oxygen demand and oxidation of ammonia may be major factors in dissolved
oxygen depletion in some Illinois streams.

« Collected information in the Iowa River basin, lowa, on the distribution of selected pesticides in the soil and
the movement of pesticides from the land surface to shallow ground water.

« Developed a three-dimensional flow model to simulate possible changes of ground-water levels in Salt Lake
Valley, Utah, as the result of various scenarios of increased pumpage.

» Developed a geographic information system to store, manipulate, and analyze geohydrologic data for the
Sacramento Valley area, California.

11



» Stimulated interest in legislation to protect aquifers that are the sole source of public water supplies through

an investigation of the Edwards Limestone aquifer in Texas.

« Evaluated water quality in numerous streams and aquifers and assessed existing and potential effects of

contamination from toxic wastes.

» Collected data (as part of the Cooperative Program in 1991) at about 9,000 stream, lake, and reservoir sites
and about 29,000 wells and springs, and conducted about 550 interpretive and research investigations to help
define, characterize, and evaluate the areal extent, quality, and availability of the Nation’s surface- and

ground-water resources.
Recent Reports:

Vecchioli, John, Tibbals, C.H., Duerr, A.D., and Huthinson, C.B., 1990, Ground-water recharge in Florida—a pilot
study in Okaloosa, Pasco, and Volusia Counties: U.S. Geological Survey Water-Resources Investigations

Report 90-4195, 16 p., 3 pls. in pocket.

Funding
Fiscal year (dollars in millions)
Source of funds 1988 1989 1990 1991 1992
Federal-State
Cooperative Program’ 125.5 126.0 125.4 148.2 147.6

IFunds shown represent Federal and State shares.

Keywords
Cooperative activities, States, Cost-sharing, Special water districts
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Water Information Coordination Program (WICP)

The U.S. Department of the Interior (DOI), through the U.S. Geological Survey (USGS) Water Resources
Division (WRD), is responsible for the Water-Information Coordination Program (WICP) of the Federal Government.
Originally, this responsibility was delegated to the DOI in Office of Management and Budget (OMB) Circular A-67,
"Coordination of Federal activities in the acquisition of certain water data." In December 1991, the circular was
updated and replaced by OMB Memorandum No. 92-01 (M-92-01). In 1964, when the original authorization was
signed, the DOI established the Office of Water Data Coordination (OWDC), in the WRD, to implement the program.
At the same time, the Secretary created two advisory committees: (1) the Interagency Advisory Committee on Water
Data IACWD), which is composed of 30 major Federal organizations, and (2) the Advisory Committee on Water Data
for Public Use (ACWDPU), which is composed of major private section organizations representing States, Indian
tribes, technical societies, universities, public interest groups, and industry. More than 200 individuals participate on
more than 2 dozen committees, subcommittees, and working groups to meet the requirements of M-92-01. In 1992,
the secretary established a subcabinet-level steering committee to oversee and guide the implementation of the WICP.

The WRD responsibilities for the WICP include national, regional, and State level activities. Primary respon-
sibilities of the OWDC include providing management, administrative, and technical support to carry out the WICP at
the national level. The OWDC provides support for water-data standards development. These and other
responsibilities extend throughout the Federal Government and the non-Federal sector. Regional and district offices
of the WRD are responsible for water-data coordination activities within their geographic areas. These offices have
primary responsibility for operating the national water-information networks.

Activities

The WICP conducts activities to meet objectives defined by OMB, as follows:

- Evaluates the effectiveness of existing water-information programs and recommend improvements.

« Plans, designs, and operates a cost-effective national network for water-data collection and analysis.

« Coordinates funding, staffing, and the provision of other resources needed to support interagency water-
information activities.

« Develops uniform standards, guidelines, and procedures for the collection, analysis, management, and
dissemination of water-information.

« Establishes a National Water Information Clearinghouse to index and disseminate information.

 Coordinates new or expanding water-information program initiatives of Federal agencies.

Recent Accomplishments

« Established the Intergovernmental Task Force on Monitoring Water Quality to review water-quality moni-
toring nationwide and recommend improvements. It will continue through calendar year 1994.

« Prepared and distributed the Hydrologic Unit Map for the United States and Hydrologic Unit Maps for each
State.

» Coordinated the relocation of the Federal Interagency Sedimentation Project to the U.S. Ammy Corps of
Engineers’ Waterways Experiment Station in Vicksburg, Mississippi.

» Sponsored and organized numerous conferences, symposia, and workshops on a variety of topics in
cooperation with the IACWD and other major national organizations.

» Aided implementation of the National Water-Use Information Program, the National Stream-Quality
Accounting Network, the National Water-Data Exchange, and the National Water Quality Assessment
Program.

» Sponsored the Fifth Interagency Sedimentation Conference at which over 200 technical papers were
presented. Over 400 individuals from the United States and 6 foreign countries participated in the conference.

» Accelerated the development of standards for ground-water monitoring and investigations in cooperation
with the U.S. Environmental Protection Agency, the Department of the Navy, and the American Society of
Testing and Materials.

Recent Reports:
Beverage, J.P., and Williams, D.T., 1989, Comparison: US P-61 and Delft sediment samplers: American Society of

Civil Engineers, Journal of Hydraulic Engineering, v. 115, no. 12, p. 1702-1706.
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Darling, M.E., and Parks, Bruce, 1990, The development of a geographic and user-oriented system for accessing
information in the National Water Data Exchange data base, in Balthrop, B.H., and Baker, E.G., compilers, U.S.
Geological Survey National Computer Technology Meeting: Program and Abstracts, May 7-11, 1990: U.S.
Geological Survey Open-File Report 90-161, p. 10.

Glysson, G.D., 1989a, One hundred years of sedimentation study by the U.S. Geological Survey, in Proceedings of the
International Symposium on Sediment Transport Modeling: American Society of Civil Engineers Hydraulics
Division, Aug. 14-18, 1989, 6 p.

1989b, Criteria for a sediment data set, in Proceedings of International Symposium on Sediment Transport
Modeling: American Society of Civil Engineers Hydraulics Division, Aug. 14-18, 1989, 6 p.

1993, U.S. Geological Survey bedload sampling policy, in Proceedings of the 1993 Annual Hydraulic Division
Conference: American Society of Civil Engineers Hydraulics Division, July 26-30, 1993, 6 p.

Glysson, G.D., and Skinner, J.V., 1990, Relation between National Handbook of Recommended Methods for Water
Data Acquisition and ASTM Standards, Committee D-19 on Water: American Society for Testing and Materials
Symposium, Denver, Colo., June 11-14, 1990, 10 p.

Lopez, N.C., 1988, Overview of U.S. Geological Survey Water Resources Information Programs, in Lopez, N.C.,
Proceeding of the Conference of Agrichemicals and Ground Water Protection: Resources and Strategies for
State and Local Management, Freshwater Foundation, St. Paul, Minnesota, October 1988.

Office of Water Data Coordination, 1988a, Water resources aspect of climate change: Proceedings of the twenty-first
meeting, New Orleans, La., April 11-13, 1988: Advisory Committee on Water Data for Public Use, 67 p.
1988b, Nonpoint source pollution: Information needs and coordination concerns: Summary of the twenty-
second meeting, St. Michaels, Md., November 28-30, 1988: Interagency Advisory Committee on Water Data,

48 p.

1988c, Twelve selected computer stream sedimentation models developed in the United States: Interagency
Ad Hoc Sedimentation Work Group, Subcommittee on Sedimentation, Interagency Advisory Committee on
Water Data, December 1988, 552 p.

———1989a, Federal glossary of selected terms—Subsurface-water flow and solute transport: prepared by the
Subsurface-Water Glossary Working Group, Subcommittee on Ground Water, Interagency Advisory
Committee on Water Data, 38 p.

1989b, Interstate Conference on Water Policy/U.S. Geological Survey Ground Water Information
Management Workshops, Executive Report, 1989, 36 p.

1989c¢, Notes on sedimentation activities calendar year 1988: Subcommittee on Sedimentation, Interagency
Advisory Committee on Water Data, 179 p.

1989d, Proceedings of the Bridge Scour Symposium, McLean, Va., October 17-19, 1989: Subcommittee on
Sedimentation, Interagency Advisory Committee on Water Data, 380 p.

1989¢, Progress report: Error correcting techniques for the Model-B sediment concentration gage, 1989:
Federal Interagency Sedimentation Project, Subcommittee on Sedimentation, Interagency Advisory Committee
on Water Data, Report No. JJ.

1989f, Partnerships for water-information coordination: Summary of the twenty-second meeting, Orlando,
Fla., May 23-25, 1989, Advisory Committee on Water Data for Public Use, 25 p.

1990a, Information exchange on models and data needs relating to the impact of agricultural practices on water
quality: Reston, Va., February 5-8, 1990, Ertell, Madge, compiler, Workshop Proceedings, 217 p.

1990b, Notes on sedimentation activities, calendar year 1989: Subcommittee on Sedimentation, Interagency
Advisory Committee on Water Data, 194 p.

1990c, Water-resources information for confronting natural hazards: Summary of the twenty-third meeting,
Portland, Ore., May 30-June 1, 1990, Advisory Committee on Water Data for Public Use, 30 p.

19914, Federal Interagency Sedimentation Conference, 5th, Las Vegas, Nevada, March 18-21, 1991, Proceed-
ings: Subcommittee on Sedimentation, Interagency Advisory Committee on Water Data, v. 1, 641 p.; v. 2,
634 p.

1991b, Notes on sedimentation activities, calendar year 1990: Subcommittee on Sedimentation, Interagency
Advisory Committee on Water Data, 153 p.

1992a, Intergovernmental task force on monitoring water quality, ambient water-quality monitoring in the
United States, First year review, evalnation and recommendations: U.S. Geological Survey, Office of Water
Data Coordination, 52 p.
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1992b, Notes on sedimentation activities, calendar year 1991: Subcommittee on Sedimentation, Interagency
Advisory Committee on Water Data, 208 p.

1992¢, Sediment deposition in U.S. Reservoirs, Summary of data reported 1981-85: Subcommittee on
Sedimentation, Interagency Advisory Committee on Water Data, 62 p.

1993, Proceedings of the Federal Interagency Workshop on Hydrologic Modeling Demands for the 90’s,
June 6-9, 1993, Fort Collins, Colorado, sponsored by the Subcommittees on Hydrology and Water Data and
Information Exchange, Interagency Advisory Committee on Water Data: U.S. Geological Survey Water
Resources Investigations Report 93-4018, 466 p.

Parks, Bruce, 1988a, Processing data from the U.S. Geological Survey’s National Water Data Exchange by use of a
geographical information system, in Annual ESRI User Conference, 8th, Palm Springs, Calif., March 21-25,
1988, Proceedings: [Redlands, California] Environmental Systems Research Institute, 7 p.

1988b, Integrating water resources data in the U.S. Geological Survey, in Allison, L.J., and Olson, R.J., eds.,
Piecing the puzzle together: A Conference on Integrating Data for Decisionmaking, Washington, D.C.,
May 27-29, 1987, Proceedings: National Governors’ Association, p. 186-189.

1989, Climatological data in the U.S. Geological Survey for hydrological studies {abs.], in International
Conference on Interactive Information and Processing Systems for Meteorology, Oceanography, and
Hydrology, Sth, Anaheim, Calif.,, January 29 to February 3, 1989, Proceedings: Boston, American
Meteorological Society, 1 p.

1990, Integrating the Federal Water Data Coordination program in the new National Water Information System
program, in Balthrop, B.H., and Baker, E.G., compilers, U.S. Geological Survey National Computer
Technology Meeting: Program and abstracts, May 7-11, 1990: U.S. Geological Survey Open-File Report
90-161, p. 28.

1991, Displaying data from the National Water Data Exchange by use of a geographical information system,
in Balthrop, B.H., and Terry, J.E., eds., U.S. Geological Survey National Computer Technology Meeting:
Proceedings, Phoenix, Ariz., November 14-18, 1988: U.S. Geological Survey Water-Resources Investigations
Report 90-4162, p. 23-29.

Skinner, J.V., ed., 1988, Standard guide for core-sampling submerged, unconsolidated sediments, in Annual book of
ASTM standards: American Society for Testing and Materials, Standard D-4823, v. 11.02.

1989, History of the Federal interagency sedimentation project: International Symposium on Sediment
Transport Modeling, August 14-18, 1989, Proceedings: American Society of Civil Engineers Hydraulics
Division, 6 p.

Skinner, J.V., and Szalona, J.J., 1991, Gages for measuring fluvial-sediment concentration, in Federal Interagency
Sedimentation Conference, 5th, Las Vegas, Nev., March 18-21, 1991, Proceedings: Subcommittee on
Sedimentation, Interagency Advisory Committee on Water Data, v. 1, p. 2-1 to 2-8.

Funding

Fiscal vear (dollars in millions)
Source of funds 1988 1989 1990 1991 1992
Federal Program 1.0 1.0 1.0 1.1 1.0
Keywords

Coordination, Organizations, Local governments, Interagency coordination, Data collection, Data coordination,
Information transfer, Information retrieval, Hydrologic unit codes, Water-resources information, Water use, Indexing.
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Other Federal Agency Program

The WRD frequently is requested to assist other Federal agencies by supplying hydrologic information or

expertise pertinent to specific needs of those agencies. The agency requesting the work reimburses the WRD for
services provided. In fiscal year 1992, about 50 agencies requested assistance as part of the WRD Other Federal

Agency (OFA) Program.
Activities
The WRD provides hydrologic assistance to other Federal agencies in the following ways:

U.S. Department of the Interior—For most of the Bureaus, collects hydrologic data, conducts various types
of investigations of the availability and characteristics of ground water and surface water, and evaluates the
current and potential effects of water-resources development and hazardous materials on water quality.

U.S. Department of Agriculture—Investigates hydrology of small watersheds by studying sediment deposits,
stream discharge, and quality of water.

U.S. Department of Defense—For the U.S. Army Corps of Engineers, collects hydrologic data and investi-
gates tidal flows in estuaries, subsidence, streamflow, ground water, sedimentation, and water quality; for
military bases, conducts studies related to toxic waste, ground-water contamination, and water supply.

U.S. Department of Energy—Studies hydrologic conditions and effects on the hydrologic environment of
underground nuclear-explosion test sites and of existing and potential nuclear-waste storage sites, conducts
research on the interaction between radioactive materials and various geohydrologic environments, and
characterizes the hydrology and geology of the Nation’s proposed high-level radioactive-waste repository at
Yucca Mountain, Nevada.

U.S. Environmental Protection Agency (USEPA)—Conducts environmentally related research and studies
related to municipal waste-disposal sites, relation to ground-water hydrology; collects water-quality informa-
tion; and provides hydrologic assistance for toxic-waste cleanup actions.

Recent Accomplishments

Implemented Memorandums of Understanding (MOU) with the USEPA regarding related programs of the
WRD, including coordination of information on hydrologic plans and technology transfer of data and
information. Collaborated with the USEPA in developing the national ground-water-protection strategy.
Participated in Superfund activities with the USEPA, U.S. Army Corps of Engineers, States, and some local
agencies concerning cleanup of hazardous-waste-disposal sites.

Provided the U.S. Army Corps of Engineers with technical evaluations of the effects of public works, such
as the Cross Florida Barge Canal, on aquifer hydrology and water quality.

Conducted hydrologic investigations in cooperation with the U.S. Department of Agriculture and USEPA to
evaluate the effects of agricultural chemicals on ground water.

Conducted studies of sediment, water quality, and hydraulics of the Colorado River in the Grand Canyon for
the U.S. Bureau of Reclamation to help determine the consequences of river management at Glen Canyon
Dam on the hydrology, channel form, and ecology of the Colorado River within the Grand Canyon.

Conducted studies related to environmental contamination at more than 50 military installations. Studies are
designed to aid in cleaning up of hazardous wastes on military installations as well as to address other aspects
of environmental contamination.

Conducted experiments on enhanced bioremediation of organic contaminants.

Funding

Fiscal year (dollarsinmulions)
Source of funds 1988 1989 1990 1991 1992
Other Federal agencies 63.1 744 72.1 90.9 974
Keywords

Federal agencies, Technical assistance, Ground water, Hazardous waste, Aquifer hydrology, Agricultural
chemicals, Yucca Mountain, Nevada.
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National Research Program

Hydrologic research increases knowledge and develops methodologies that are used to solve or mitigate
critical water-related problems. The purpose of the National Research Program (NRP) is to improve the capability of
WRD scientists to predict stress-induced changes in hydrologic systems and to understand more fully the movement
of water, sediment, and chemical constituents through such systems. The NRP is one component of USGS-sponsored
water-research activities. Other research is conducted in the District Offices and the State Water Resources Research
Institutes and National Water Resources Research Grants Programs.

Activities
+ Conducts research involving about 180 researchers working on an average of 110 projects in a year. The
general areas of research are surface-water hydrology, ground-water hydrology, surface-water chemistry,
ground-water chemistry, sediment transport and geomorphology, and ecology.

+ The topics of 1992 research include hydrology of lakes and estuaries, sediment transport in streams, effects
of acid precipitation on watershed chemistry, glacier and sea-ice dynamics, and movement of hazardous
substances in surface and ground water.

Recent Accomplishments

Published more than 200 reports and abstracts covering a broad scientific spectrum in fiscal year 1992.
Examples of recent research accomplishments include:

» Developed new methodology for field sampling and preserving ground water containing parts per trillion
concentrations of chlorofluorocarbons (CFC’s) and demonstrated the usefulness of using CFC’s (freon) to
identify waters that have been recharged in the last few decades and accurately determine the time when the
recharge occurred. The concept of using dissolved freon in ground-water dating has been known; however,
the method was developed so that it can be applied to real problems. The approach has many scientific and
practical aspects including the identification of young ground water, which has implications regarding the
potential for contamination (Basenberg and Plummer, 1992).

+ Demonstrated through tracer-studies of intragranular porosity in sand-size material from an aquifer on Cape
Cod, Massachusetts, that more reaction sites and greater porosity were present than were indicated by short-
term laboratory tests and measurement techniques (Wood and others, 1989).

« Demonstrated that photoreduction of ferric iron results in a well-defined increase in dissolved ferrous iron
during the day in a small mountain stream in Colorado that receives acidic mine drainage (McKnight and
others, 1988).

» Determined a continuous record of oxygen-18 variations in the continental hydrosphere during the middle-
to-late Pleistocene from a uranium-series-dated calcite vein in the southern Great Basin and showed that
discrepancies and other differences in the timing of key climatic events between this record and the indirectly
dated marine oxygen-18 chronology might mean that orbital forcing was not the principal cause of the
Pleistocene ice ages (Winograd and others, 1988).

« Demonstrated the first example of an organism of any type that can oxidize an aromatic hydrocarbon
anaerobically (Lovley and others, 1989).

Recent Reports:

Basenberg, E., and Plummer, L.N., 1992, Use of chlorofluorocarbons (CCl;F and CCl,F,) as hydrologic tracers and
age-dating tools: The alluvium and terrace system of central Oklahoma: Water Resources Research, v. 28,
p. 2257-3283.

Lovley, D.R., Baedecker, M.J., Lonergan, D.J., Cozzarelli, 1. M., Phillips, EJ.P., and Siegel, D.1., 1989, Oxidation of
aromatic contaminants coupled to microbial iron reduction: Nature, v. 339, p. 297-300.

McKnight, D.M, Kimball, B.A., and Bencala, K.E., 1988, Iron photoreduction and oxidation in an acidic mountain
stream: Science, v. 240, p. 637-640.

Winograd, 1.J., Szabo, B.J., Coplen, T.B., and Riggs, A.C., 1988, A 250,000-year climatic record from Great Basin
vein calcite—Implications for Milankovitch Theory: Science, v. 242, p. 1275-1280.

Wood, W.W., Kraemer, T.F., and Hearn, P., 1989, Intragranular diffusion—An important mechanism influencing
solute transport in clastic aquifers: Science, v. 247, p. 1569-1572.
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Funding

Fiscal year (dollars in millions)

Source of funds 1988 1989 1990 1991 1992
Federal Program 233 244 254 299 304
Other Federal Agencies 14 0.7 04 14 14

Total 24.7 25.1 25.8 313 31.8
Keywords

National Research Program, Surface water, Ground water, Chemistry, Geomorphology, Ecology, Lakes,
Estuaries, Acid precipitation, Glaciers, Sea ice, Hazardous substances.
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National Water Information System

The processing, storage, and retrieval of hydrologic data collected by the WRD is evolving from a system on a
mainframe computer to a decentralized system composed of a network of microcomputers at many locations
throughout the country. The National Water Data Storage and Retrieval System (WATSTORE) was established in
1971 as a single processing system for hydrologic data collected at thousands of sites in each State. This system is
operated today as a national archive of hydrologic data; WATSTORE is supplemented by the National Water
Information System I (NWIS I). NWIS I is a processing, storage, and retrieval system based on a network of 57
minicomputers located in the Districts and at other key sites. Data are processed and stored on each minicomputer and
the data are uploaded periodically to WATSTORE.

The hydrologic data-management system currently (1991) is being re-evaluated to meet the needs of WRD in
the 1990°s. The new system, National Water Information System II (NWIS II), is designed as a decentralized system
based on a network of microcomputers with UNIX operating systems. NWIS II will combine the data bases of
WATSTORE and NWIS I into a single distributed-information processing and management system. The requirements
of the new system were defined by eight user groups that represent a broad cross section of all current and potential
users of the system.

Activities

¢ Maintains a nationwide network of minicomputers for processing and managing hydrologic information

collected at hydrologic stations throughout the Nation.

» Maintains computer files on surface-water levels and flows, ground-water levels, water-quality

characteristics, and water-use information.

» Provides water data to scientists, engineers, planners, and managers at all levels of government and in the

private sector.
Recent Accomplishments

- Prepared a solicitation for bids to upgrade the WRD distributed information system from a network of 57
minicomputers to 2,000-4,000 UNIX-based microcomputers.

+ Defined the functional requirements of the new NWIS II

» Maintained hydrologic data bases containing more than 250 million values of streamflow, ground-water
levels, chemical analyses of surface water and ground water, water use, and other hydrologic information.

» Continued to transfer data monthly to the Storage and Retrieval System (STORET) of the USEPA.

» Completed the requirements analysis of a new hydrologic data base management system and the design of
the integrated data base that will allow entry and access to all types of hydrologic data in a single system.

Recent Reports:

Mathey, S.B., ed., 1991, System requirements specification for the U.S. Geological Survey’s National Water
Information System II: U.S. Geological Survey Open-File Report 91-525, 622 p.

Yorke, T.H., and Williams, 0.0., 1991, Design of a National Water Information System by the U.S. Geological
Survey, in International Conference on Interactive Information and Processing Systems for Meteorology,
Hydrology, and Oceanography, 7th, New Orleans, Louisiana, January 14-18, 1991, Proceedings: American
Meteorological Society, p. 284-288.

Funding

Fiscal year (dollars in millions)
Source of funds 1988 1989 1990 1991 1992
Federal Program 29 26 1.8 3.1 33
Keywords

Information retrieval, Computer systems, Data systems, WATSTORE, NWIS, Water-resources information,
Distributed information system.
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National Water-Use Information Program

The quantity and quality of water used in the Nation is of importance to a broad range of public and private
interests including water policymakers, planners, managers, and water users. The WRD has compiled estimates of
water use every 5 years since 1950. These estimates, derived from many sources, were based on different methods of
collection and had a wide range of accuracy. In 1978, upon recommendation of the ACWDPU, the WRD established
the National Water-Use Information Program to develop a comprehensive estimate of water use, complementing the
data on the availability and quality of the Nation’s water resources.

The program is part of the WRD Federal-State Cooperative Program and is designed to determine how much
water is withdrawn for use, how much water is consumptively used, the purpose for which the water is used, and how
much water is returned to the environment.

Activities
» Serves as the focal point for collecting and compiling water-use information at local, State, and Federal levels.
« Maintains and enhances a computerized data-storage and retrieval system at State and national levels.

» Devises new methods and techniques to improve and standardize the collection and analysis of water-use
information.

» Prepares reports on trends in the use of water.
« Incorporates water-use data in water-resource assessments, investigations, and research.
» Conducts cooperative water-use investigations, such as the following:

—Connecticut Department of Environmental Protection (DEP) has been an active cooperator in the National

Water-Use Information Program since it began in 1978.

The Connecticut DEP is concerned with assessing demands placed on all surface- and ground-water
resources in Connecticut. Due to an early and heavy reliance upon automated data systems to manage and
analyze water-use data, the Connecticut Water-Use Program supports projects that promote efficient and
cost-effective means to evaluate past, present, and future needs for water. Major cooperative activities
over the past few years include the following:

(1) Water Supply Shared Data Base—A computerized data base that was conceived and developed by the
Connecticut DEP to be used by State agencies to maintain and share water-use information. The
system is integrated with the Connecticut Geographic Information System (GIS) and contains site-
specific data. Standard methodologies are used to aggregate the data to meet national needs.

(2) Geographic Information System Data Base—The Connecticut Water-Use Program is responsible for
developing and maintaining the following digitized coverages at a scale of 1:24,000 on the
Connecticut DEP GIS:

« Public supply wells, reservoirs, and watersheds.
« Public supply existing service areas.

Public supply exclusive (future) service areas.

» Wastewater-treatment plants and sewer areas.

» Water diversions regulated by Connecticut DEP.

As a result of this active program, many water-use publications, maps, brochures, and posters

have been produced to better inform water planners, managers, and the general public on the use of water
in Connecticut.

—The Eastern Arkansas Comprehensive Study (EARCS) involves digital simulation of the Mississippi River
Valley alluvial aquifer in a 26-county area. Conventional flow models provide data on boundary
conditions, aquifer properties, recharge, and so forth that are used in constructing optimization,
conjunctive use, and sustained yield models. Computer programs are used for optimization modeling.
Using water-use projections through the year 2030, with the constraint of maintaining at least 20 feet of
saturated aquifer thickness, these models optimize the amount of ground water and surface water that can
be withdrawn to help meet the total water demand. The EARCS is an example of a progressive
multiagency cooperative study in the area of applied hydrology and water management. Several
cooperating State and Federal agencies are contributing data and expertise to the effort.
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Recent Accomplishments

*

Established water-use programs in 48 States and Puerto Rico.

Developed the computerized Aggregate Water-Use Data System at the Federal level. Water-use estimates
for 1985 for 12 categories of use have been compiled for each State by county and hydrologic subregion.

Developed the computerized State Water-Use Data System for States to store and retrieve site-specific water-
use information.

Held a national water-use workshop to acquaint State and Federal personnel with the scope and objectives of
the 1990 national water-use compilation.

Held national training courses to acquaint State and Federal personnel with water-use concepts and
procedures for entering data and maintaining the national and State water-use data systems.

Prepared a national summary of water use, supply, and demand (Carr and others, 1990).

Coordinated a National effort to compile 1990 water-use estimates for the United States, Puerto Rico, and the
U.S. Virgin Islands, and documented estimation methods and results.

Recent Reports:

Carr, J.E., Chase, E.F., Paulson, RW., and Moody, D.W., compilers, 1990, National water summary 1987—
Hydrologic events and water supply and use: U.S. Geological Survey Water-Supply Paper 2350, 553 p.
Holland, T.W., 1992, Water-use data collection techniques in the southeastern United States, Puerto Rico, and the U.S.
Virgin Islands: U.S. Geological Survey Water-Resources Investigations Report 92-4028, 72 p.

Solley, W.B., and others, 1988, Estimated use of water in the United States in 1985: U.S. Geological Survey Circular
1004, 82 p.

Solley, W.B., Pierce, R.R., and Perlman, H.A., 1992, Estimated use of water in the United States in 1990: U.S.
Geological Survey Circular 1081, 76 p.

Funding
Fiscal vear (dollars in mullions)
Source of funds 1988 1989 1990 1991 1992
Federal-State
Cooperative Program! 77 78 7.8 8.0 8.0

lincludes Federal and State shares of program funds.

Keywords
Water use, Supply, Demand, Consumption, Cooperative activities, Trends, Data systems.
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Hydrologic Data-Collection Program

The Hydrologic Data-Collection Program is the basic program of the WRD for collecting and analyzing data for
the Nation’s surface water and ground water. These data are used to support the needs of Federal, State, and local
governments. Data-collection stations are maintained at selected locations. Standardized records are collected on
stream discharge (flow) and stage (height), reservoir and lake storage, ground-water levels, well and spring discharge,
and the quality of surface water and ground water. Purposes of the program are to provide hydrologic data needed to
support the mission of the WRD, and to respond fo the mutual needs and concerns of Federal, State, and local agencies
regarding management, development, regulation, conservation, and environmental protection of the Nation’s water.
Activities

» Collects data required by court decree, treaty, or compact.

» Provides data to support activities of other Federal agencies.

» Provides data to support national programs.

» Operates stations to collect data on the quantity and quality of surface water and ground water at State and
local levels with emphasis on collecting data in water-deficient areas, urban complexes, small watersheds,
and areas of energy-resources development.

» Monitors streamflow and quality of water to detect trends in stream quality. (See section National Stream-
Quality Accounting Network.)

« Monitors hydrologic characteristics at sites relatively unaffected by human activities. (See section National
Hydrologic Bench-Mark Program.)

Recent Accomplishments

« Provided the basic data for water-resources appraisals, environmental impact statements, and energy-related
studies. In establishing the baseline conditions of the Nation’s water, this program became the foundation for
solving emerging water issues.

« Provided data through two computerized systems—the National Water-Data Storage and Retrieval System
and the National Water-Data Exchange.

« Published hydrologic data (annually) for each State, Puerto Rico, and the Trust Territories; and special
appendixes (as needed), such as data for coal-producing areas.
Recent Reports:
Condes de 1a Torre, Alberto, 1992, Operation of hydrologic data-collection stations by the U.S. Geological Survey in
1991: U.S. Geological Survey Open-File Report 92-172, 52 p.
Funding

In fiscal year 1992, about $100 million was directed to data collection and analysis. The WRD Federal-State
Cooperative Program provided 63 percent of the funding; other Federal agency reimbursements, 26 percent; and
USGS Federal Program, 11 percent.

Keywords
Data collection, Streamflow, Stations, Discharge, Stage, Wells,
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Summary of data-collection stations

Number of stations—Fiscal year 1991

Types of water data- Federal-State Other
collection stations Federal Cooperative Federal Combined
Program Program agencies support Total
Stations (surface water):
Discharge:
Continuous record 517 4,057 1,866 906 7,346
Partial record 47 2,670 324 86 3,127
Stage only-—Streams:
Continuous record 12 251 277 46 586
Partial record 10 241 47 112 410
Stage only—Lakes/reservoirs:
Continuous record 15 398 372 23 808
Partial record 9 225 85 3 322
Quality:
Continuous record 28 378 174 73 653
Scheduled, long-term 486 1,462 238 136 2,322
Short-term or project 125 544 196 78 943
Wells (ground water):
Water levels:
Continuous record 137 2,005 131 103 2,376
Scheduled, long-term 1,334 22,085 1,035 296 24,750
Short-term or project 1,102 5292 1,910 332 8,636
Quality:
Scheduled, long-term 261 3,608 380 167 4,416
Short-term or project 647 2,273 933 346 4,199
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National Stream-Quality Accounting Network

The National Stream-Quality Accounting Network (NASQAN) was implemented in 1973 to provide a
consistent description of the quality of the Nation’s surface water. Currently (1992), NASQAN consists of 411 sites
within the United States and its Territories, and provides data for two objectives: to determine whether water quality
was deteriorating, remaining unchanged, or improving; and to account for mass transport of constituents from major
river basins and to the oceans. The consistency of data-collection procedures used in this program has created one of
the most complete data bases of this type in the world.

Activities
« Collects streamflow and water-quality data at 411 sites to provide a nationally consistent data base for water-
quality assessment and research.
» Conducts a program to relate time trends in NASQAN data to human activities in the basins.

« Evaluates the addition of new data-collection techniques, such as suspended-sediment chemistry, to expand
the application of NASQAN data to emerging areas of water-quality concern.

Recent Accomplishments

« Published several reports examining water-quality conditions at NASQAN sites and comparing NASQAN
water-quality data to data from other upstream sites in the NASQAN basin. For example, one report on the
Umpqua River basin, Oregon, indicated water quality at the NASQAN site can be quite different from water-
quality conditions in other areas of the basin (Schesty, 1990).

« Reviewed the NASQAN network to develop a narrative description for each site and a hypothesis for station
operation. As a result of the review, 31 sites were added to the network, 26 placed in inactive status, and 91
discontinued.

» Published an article on the results of an investigation that examined long-term water-quality trends at more
than 300 locations on major U.S. rivers. The results indicate influences on water-quality trends from
terrestrial and atmospheric sources (Smith and others, 1987).

Recent Reports:

Schesty, T.L., 1990, Trends in water-quality data in Texas: U.S. Geological Survey Water-Resources Investigations

Report 89-4178, 177 p.
Smith, R.A., Alexander, R.B., and Wolman, M.G., 1987, Water-quality trends in the Nation’s rivers: Science, v. 235,

p. 1607-1615.
Funding
Fiscal year (dollars in millions)
Source of funds 1988 1989 1990 1991 1992
Federal Program 4.5 4.6 4.6 4.7 47
Keywords

NASQAN, Water-quality trends, Mass transport, Streamflow.



Natlonal Hydrologic Bench-Mark Network

The National Hydrologic Bench-Mark Network (Bench-Mark Network) was started in 1958 to define the
ambient water quality of streams in basins where the land surface has not been altered by humans. The Bench-Mark
Network includes 58 stations located in 37 States. Selection of Bench-Mark Network basins was guided by several
criteria: no artificial storage, regulation, or diversion of streams existed or was probable for many years; pumping from
wells within the basin was minimal and should not materially affect ground water; conditions were favorable for
accurate measurement of streamflow, and the chemical and physical quality of water; and the probability was small
that human activity within the basin would alter streamflow or water quality.

Activities

« Collects, stores, and analyzes water-quantity data from 58 sites and water-quality data from 55 sites.

» Analyzes trends in water-quality data from the Bench-Mark Network.

+ Evaluates data from Bench-Mark Network sites to determine processes that control water-quality trends at

these sites, trace-element concentrations in snowmelt, and variability of stream acidity in the Northeastern
United States.

Recent Accomplishments
+ Determined trends in surface-water quality in natural environments of the United States by using data from
the Bench-Mark Network (Smith and Alexander, 1983a).
« Observed small declines in sulfate concentrations in streams in the northeastern quarter of the Nation. Small
increases in sulfate were seen at most southeastern and western sites where streams were measured. Regional
sulfur dioxide emissions showed similar trends (Smith and Alexander, 1983b).

Recent Reports:

Smith, R.A., and Alexander, R.B., 1983a, A statistical summary of data from the U.S. Geological Survey’s national
water quality networks: U.S. Geological Survey Open-File Report 83-533, 20 p.

1983b, Evidence for acid-precipitation-induced trends in stream chemistry at hydrologic bench-mark stations:

U.S. Geological Survey Circular 910, 12 p.

Funding

Fiscal year (dollars in millions)
Source of funds 1988 1989 1990 1991 1992
Federal Program 0.7 0.8 0.8 09 09
Keywords

Bench-Mark Network, Ambient water quality, Water-quality trends, Snowmelt, Stream acidity.
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Hydrologic Data for Court Decrees and Compacts

Although water is often considered a common resource by neighboring States, it frequently is not available in
sufficient quantity to satisfy the needs of all competing interests. Compacts, and sometimes adjudications (when a
compact agreement cannot be reached), provide an accepted settlement with respect to a common water resource.
Hydrologic data are sometimes required to apportion water resources. The courts often assign to the WRD the
responsibility to provide impartial and scientifically reliable hydrologic information.

Activities

» Collects, analyzes, and publishes hydrologic information in support of adjudications and compacts. Surface-
water data frequently required include maximum and minimum flows, frequency of such flows, and daily,
monthly, and annual totals. Ground-water data frequently required include water use, water yields, and water
levels.

» Monitors changes in the quality of water for selected characteristics, mainly the common ions.

Recent Accomplishments

» Provided hydrologic information on the Lower Colorado River program, w<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>