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The U.S. Geological Survey Federal-State
Cooperative Water-Resources Program,
Fiscal Year 1989
by Bruce K. Gilbert and William B. Mann IV

ABSTRACT

The Federal-State Cooperative Program is a major U.S. Geological Survey (USGS)
activity for the collection, analysis, and reporting of information on the quantity and
quality of the Nation's water resources. The fundamental characteristic of the
program is that most of the work is undertaken by the USGS through partnership
agreements (50:50 matching of funds) with State, regional, and local agencies. The
program’s main objectives are to: (1) collect, on a systematic basis, data needed for
the continuing determination and evaluation of the quantity, quality, and use of the
Nation’s water resources, and (2) analyze the data for the purpose ot appraising the
availability and the physical, chemical, and biological characteristics of surface and
ground water. During fiscal year 1989, hydrologic data collection, interpretive
investigations, and research under the provisions of the Cooperative Program were
conducted by Geological Survey personnel in offices in every State, Puerto Rico, and
several territories in concert with more than 1,000 cooperating agencies. In fiscal
year 1989, Federal funding of almost $59 million was matched by cooperating
agencies, who also provided approximately $8 million unmatched for a total
program of about $126 million. This amounted to more than 40 percent of the total
funds for the Geological Survey’s water-resources activities.

This report presents examples of current (1989) investigations, as well as updated
information on the National Water-Use Information Program, hydrologic
investigations and research related to agriculture, and projects selected and funded
under the merit proposal system.



INTRODUCTION

Federal, State, regional, and local agencies share keen interests in appraising the
Nation’s water resources and in seeking solutions to water-related problems.
Because of varying missions and areas of responsibility, at times there are diverse
perceptions of need, priorities, and approaches. One of the principal strengths of
the U.S. Geological Survey's (USGS) Federal-State Cooperative Program is that this
diversity can be accommodated through joint planning and funding (50:50
matching) of hydrologic data collection, investigations, and research.

The Cooperative Program, a partnership between the Geological Survey and State
and local agencies, provides a balance for water-resources investigations. Itisa
major part of the Geological Survey’s coordinated program of water-resources
investigations and research. The principal program objectives are to: (1) collect, on
a systematic basis, data needed for the continuing determination and evaluation of
the quantity, quality, and use of water resources in the United States, and (2) analyze
the data for the purpose of appraising the availability and the physical, chemical,
and biological characteristics of surface and ground water. The resulting
information forms the foundation for many of the Nation’s water-resources
management and planning activities. In addition, the information may function as
an early warning of emerging water problems.

The Cooperative Program has contributed directly to water-resources knowledge for
more than 90 years by fostering a working partnership between the Federal and
State governments in the advancement of earth science, and by compiling a major
part of the Nation’s hydrologic information. From its earliest days, the program has
been directly responsible for the development of streamgaging procedures, surface-
water and ground-water flow concepts, and water-quality analytical techniques and
investigations.

The first Geological Survey cooperative water-resource investigation was with the
State of Kansas in 1895. In 1905, Congress appropriated funds specifically for
cooperative studies, marking the official beginning of the program. In 1928,
Congress gave formal recognition to the Federal-State partnership and limited the
Federal financial contribution for cooperative water-resources studies to no more
than 50 percent of the funds for each investigation.

During fiscal year (FY) 1989, hydrologic data collection, interpretive investigations,
and research were conducted under the provisions of the Cooperative Program by
Geological Survey personnel in offices in every State, Puerto Rico, and several
territories in concert with more than 1,000 cooperating agencies (see appendix A).
State, county, and municipal agencies participate in the program, as do interstate
compact organizations, conservation districts, sanitary districts, drainage districts,
flood-control districts, and other similar organizations. In FY 1989, Federal funding
of almost $59 million was matched by the cooperating agencies; cooperators also
furnished approximately $8 million unmatched, for a total of about $126 million.
This was more than 40 percent of the total funds for the Geological Survey’s
program of water-resources activities (figure 1). Of the $67 million provided by
cooperators, approximately 60 percent was contributed by State agencies and 40
percent was contributed by regional, county, city and other local entities.
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The fundamental characteristic of Federal-State Cooperative Program is that local
and State agencies provide at least one-half the funds, but the Geological Survey
does most of the work. At times, the cooperator’s contribution to the program may
be partly in the form of support known as direct expenditures, rather than funds.
This refers to mutually agreed upon work for which dollar-value credit is given by
Geological Survey for services rendered by the cooperator in support of program
objectives.



FUNCTIONS OF THE COOPERATIVE PROGRAM

In fulfilling its water-resources mission, the Geological Survey performs four
principal functions:

® Data collection needed for the continuing determination and evaluation of
the quantity, quality, and use of the Nation’s water resources.

® Analytical and interpretive appraisals to describe the occurrence,
availability, and physical, chemical, and biological characteristics of surface
and ground water.

° Resgarch in hydraulics, hydrology, and related scientific and engineering
fields.

® Dissemination of water data and the results of investigations and research.

The collection of surface-water and ground-water data on a systematic basis under
the provisions of the Federal-State Cooperative Program is a major part of the
Geological Survey’s coordinated water-resources activities. The resulting
information provides a continuing record of the quantity and quality of the Nation’s
water resources. In FY 1989, the Federal-State Cooperative Program funded totally
the operation of 3,800 continuous streamflow stations and funded, in combination
with other sources, another 1,000 continuous streamflow stations. These stations
constitute more than half of the continuous streamflow stations operated by the
Geological Survey. The program provided funds for the collection of ground-water
levels at approximately 30,000 wells. The FY 1989 program also proviged for
collection of water-quality data at a total of more than 2,100 surface-water stations
and a total of about 6,100 ?round-water stations. These data are necessary to
determine the suitability of water for various uses, to identify trends, and to
evaluate the effects of stresses on surface and ground water.

During FY 1989, the Geological Survey also conducted about 900 interpretive and
research investigations, of which about 540 were part of the Cooperative Program.
Interpretive investigations encompass areas that range in size from a square mile or
less to multistate regions. In these investigations Geological Survey scientists bring
together information to define, characterize, and evaluate the areal extent, quality,
and availability of the water resource. Since the early 1970's, these investigations
have emphasized water-quality issues, such as aquifer contamination, acid rain,
river-quality assessments, storm runoff, and the effects of coal mining and
agricultural activities on the hydrologic system.

All data and results of analytical studies are made available to cooperating agencies
and the public through various published reports (more than 1,600 in FY 1989), and
through computerized information programs such as the National Water Data
Storage and Retrieval System (WATSTORE) and the National Water Data Exchange
(NAWDEX) Program. Abstracts of completed reports are made available through the
Geological Survey Water Resources Scientific Information Center (WRSIC).
Hydrologic data can be accessed by computer terminals at offices in every State.

In many places, the Cooperative Program provides the only source of support for
water-data collection and investigations required to assess, on a continuing basis,
the status of the Nation's water resources. Information developed in the
Cooperative Program has relevance to potential and emerging long-term problem:s,



such as water supply, waste disposal, energy development, and environmental
management and protection. Because common analytical methods and techniques
are used, the information also is relevant to problems having interstate, regional,
national, or international significance. The information furnishes the basis required
to carry out interstate and international compacts, Federal law and court decrees,
congressionally mandated studies, regional and national water-resources
assessments, and planning activities. The Cooperative Program also expedites the
preparation of applications for mining permits and mine plans by the coal industry
by providing needed hydrologic data, and aids State authorities in reviewing the
applications and plans. In addition, the Cooperative Program provides support for
most of the streamgaging stations used by the National Weather Service for flood
forecasts and warnings. Within the Cooperative Program, typically about half of the
funds support the collection of hydrologic data; the remaining half support the
conduct of hydrologic studies and investigations.



PROGRAM PRIORITIES

Program priorities are based on national needs that have been identified by the
President and Administration advisors, by the Congress, by the Department of the
Interior, by other Federal agencies, and from information the Geological Survey has
received from cooperating agencies and other interested parties. Issues that are
identified through the National Water Summary (U.S. Geological Survey 1984, 1985,
1986, and 1988) are also taken into consideration. As a result, the priorities are
developed in response to mutual Federal, regional, State, and local requirements.

Thus, the Geological Survey and its cooperating agencies work togetherin a
continuing process that leads to adjustments in the program each year. The number
of requests for scientific and technical assistance continues to grow from State
agencies responsible for ground-water protection and for controlling and mitigating
contamination. The State offerings, which typically exceed Federal matching funds
by $10 million or more each year, reflect the increasing emphasis on water-quality
issues, as well as on other concerns regarding the availability and distribution of the
resource. The water-quality issues include aquifer contamination, effects of acid
rain, river-quality assessment, effects of storm runoff, and the effects of agricultural
chemicals and practices on ground and surface water.

The program priorities have changed little during the past several years. Water-
quality continues to head the list. The following issues have been identified as
highest priority in developing the FY 1990 Cooperative Program:

Ground-Water Quality--Concern over the quality of the Nation’s ground-water
resources continues to create demands for studies relating to both management of
available supplies and remediation of existing contamination problems. Studies are
needed to define present water quality as a baseline for evaluating future changes
and for implementing programs to manage the ground-water resource. Of equal
importance are studies of the movement and fate of contaminantsin ground-water
systems. Studies will address flow dynamics and solute-transport processes with
emphasis on those geochemical processes that influence the suitability of water for
use -- particularly those uses that could affect human health. These include natural
processes as well as those related to human activities that act to alter, add, or
remove contaminants. Also needed are studies of the environmental effects of
waste disposal, contamination by nonpoint sources, and saltwater encroachment.

Water Supply and Demand--Increasing diversion, withdrawal, and use of water stress
the quantity and quality of existing supplies, thereby raising costs of delivery and
treatment and presenting ever more difficult problems of allocation and quality
management. Information defining present water use is required to quantify such
stresses over time and space. Topical studies are needed to improve estimates of
water use in categories outlined in the National Water-Use Program. Emphasis also
is needed on the identification of aquifers that are major sources for water supply.
Flow-system definition and simulation are essential to anticipate stress response and
for management by regulatory agencies, especially for stream-aquifer systems.
Topics for study will include streamflow response to drought conditions and system
response both to projected uses and supply-augmentation schemes.

Stream Quality--Appraisals of the water quality of the Nation’s streams continue to
be a high-priority need both in areas where contamination has been documented
and in areas where contamination may or may not be a problem. Studies are needed



of stream quality and sediment chemistry as related to land-use and land-use
changes, stream biota, ground-water contribution of contaminants, and overland
runotf. Particular emphasis will be given to the occurrence and transport of toxic
substances and the impact of contamination on the stream environment.

Hydrologic Hazards--Economic losses from floods, droughts, rising lake levels,
mudflows, debris flows, sedimentation, and other hydrologic hazards amount to
billions of dollars annually. These hazards are related not only to meteorological
conditions, but also to such phenomena as landslides, volcanic eruptions, an
earthquakes. Studies are needed to define the magnitude and probability of
occurrence of hazardous hydrologic events and to improve understanding of the
processes that cause them.

Wetlands, Lakes, and Estuaries--These valuable ecosystems deserve special
consideration because of their importance as habitats for fish and wildlife, sources of
water supply, and recreational activities. These areas are particularly sensitive to
human encroachment, but increasingly function as sinks for waste products. Studies
will address the availability, movement, and quality of water including surface-
water/ground-water interactions. Emphasis will be placed on physical, chemical, and
biological processes, particularly on waste-assimilation studies.

Hydrology and Changing Climate or Atmospheric Chemistry--Scientific evidence is
accumulating regarding the effects of man’s activities on the chemical composition
of the Earth’s atmosphere and consequent effects on the worldwide hydrologic
regimen. Specificissues of immediate concern include acid precipitation, airborne
transport and deposition of toxic substances, chan?ing ocean and lake levels, and
long-term climate change. Studies of the effects of the chemistry of precipitation on
stream quality and the interaction of acid rain with biological systems will continue
to receive priority attention in terranes that have limited ability to buffer ground
and surface water, and in urban settings that produce large loads of atmospheric
pollutants. In addition to the damage associated with rising lake levels, other issues
include extreme fluctuations in water availability and water-quality changes
resulting from intrusion of saltwater or other highly mineralized water.

Hydrologic Effects of Fossil Fuel and Mineral Extraction--The mineral extraction
industries, oil and gas production and processing, solid-fuel mining and processing
(such as coal and oil shale), and metallicand nonmetallic mining, greatly affect
hydrologic systems. Effects may relate to a wide spectrum of hydrologic
phenomena, including interaction of subsurface fluids having different chemical and
physical characteristics, large-scale aquifer dewatering to permit mining, disruption
of surface drainage, and disturbance of geochemical equilibria. Investigations will
ijncludelstudies of the hydrologic effects of land reclamation, mining, and waste
isposal.



MERIT PROPOSAL PROCESS

Most of the Federal matching funds are allocated to highest priority activities by the
Water Resources Division’s four regional offices after ranking the work proposed in
their respective geographical areas of responsibility (figure 2). However, in FY 1983,
the Geological Survey instituted a "merit proposal” process for evaluating and
funding selected proposals for water-resources investigations as part of the Federal-
State Cooperative Program. The federal matching fund support for merit proposals
was $1 million in FY 1983 and has continued at or about that level ever since then.
Thus, with the cooperators providing an equal amount of funds, a total of about $2
million has been allocated each year.

The new system formalizes existing procedures that have been used for the past
15-20 years to rank candidate proposals for allocation of funds. Each merit proposal
is reviewed and evaluated separately by staff members of six different
organizational units of the Division. The rankings are then consolidated, differences
are arbitrated, and funds are allocated to the investigations in priority order.
Additional effort is applied, however, to ensure that the highest priority work is
undertaken with the merit funds and that the anticipated technical contributions to
the science of hydrology will be of top quality. A list of 88 projects selected and
funded in the competitive merit proposal process is presented as Appendix B to this
report.

Although it is highly probable that most of the merit investigations would have been
funded under traditional procedures, the merit proposal process has strengthened
the program. The program development process has been strengthened because of
the increased deliberation within WRD during the merit ranking. Incentive has been
added for the planning and development of high quality proposals and technology
transfer has been enhanced through closer interaction of the Federal-State
Cooperative Program and the National Research Program. (A report by Friedman
and Donato, 1989, describes activities in the National Research Program in FY 1988.)
P|fafns adre to continue and perhaps expand this process, depending on the availability
of funds.
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NATIONAL WATER-USE INFORMATION PROGRAM

The Geological Survey’s National Water-Use Information Program is designed to
determine how much water is withdrawn for use, how much water is consumptively
used, the purpose for which water is used, where and how much water isreturned,
the effect of use on water quality, and the factors which influence water use. The
goal of this program is to make accurate, consistent, and timely water-use
infhormation available to water policy makers, planners, managers, hydrologists, and
others.

This part of the Federal-State Cooperative Program was started in FY 1978 to provide
for the comprehensive and systematic collection, storage, analysis, and
dissemination of water-use data and information throughout the United States.
Statistics on domestic, industrial, and agricultural water use are required for the
planning, management, and development of the Nation’s water resources and to
provide information that will assist in identifying and resolving critical water
problems related to resource allocations, environmental impacts, energy
development, and water-quality. The major categories of water use for which
information is being obtained are irrigation, livestock, commercial, domestic,
industrial, mining, public supply, sewage treatment, thermoelectric power
generation, and hydroelectric power generation.

All states (except Vermont) and Puerto Rico are participating in the program. Thirty-
five of the participating States and Puerto Rico have an operational State water-use
data system capable of storing and retrieving water-use data for the major water-
use categories. The remaining States have information for certain categories of
water-use information and utilize their own systems for managing the water-use
data. In some States that have completed data-collection inventories, sampling
strategies and techniques are being developed to update the data.

Program activities and recent accomplishments include:

° ARKANSAS: The Eastern Arkansas Comprehensive Study (EARCS) involves
mathematical modeling of the Mississippi River Valley alluvial aquiferin a 26
county area. Computer programs developed by the University of Arkansas use
water-use projections through the year 2030 and a constraint of maintaining at
least 20 feet of saturated aquifer thickness to optimize the amounts of ground
and surface water that may be withdrawn to help meet the total water
demand. In addition, the amount of unmet demand also is computed. EARCS
is an example of a progressive multi-agency 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.

° CALIFORNIA: A project to estimate ground-water withdrawals for irrigation
based on power-consumption records of wells in the Central Valley of
California has resulted in improved estimates of irrigation water use. The
Pacific Gas and Electric Company (PG&E) now identifies the specific use of the
water and the corresponding power required to pump the water from the well.
Records also are kept on the type of irrigation system used, such as sprinkler,
flood, or drip. An important finding is that previous estimates of irrigation
withdrawals using less detailed methods may have significantly overestimated
actual withdrawals. The potential now exists to estimate pumpage from the
PG&E power data for the northern two thirds of California.

11



CONNECTICUT: The Connecticut Department of Environmental Protection
(DEP) has been an active cooperator in the Water-Use Program since it began in
1978. The DEP is concerned with assessing demands placed on all surface- and
ground-water resources in Connecticut. Due to an early and heavy reliance on
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. For
example, a computerized data system has been developed by DEP for use 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. The Connecticut Water-Use Program also
maintains the following digitized coverages on DEP’s GIS at a scale of 1:24,000:

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 requlated by DEP

oopow

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.

FLORIDA: Increased water demands created primarily by population growth
have caused concern in many areas of Florida about the availability and quality
of drinking water. As part of the Water-Use Program with the Florida
Department of Environmental Regulation (DER), drinking-water needs for each
county in Florida were projected for the next 30 years. Public-supply
requirements were estimated for the years 2000, 2010, and 2020 by
determining for each county: (1) the projected population; (2) the percentage
of projected population to be served by a public-supply water system; (3) the
projected demand for domestic water use. These estimates will provide a
means for the DER and other water managers to make sound decisions
regaéding the protection and management of drinking water resources in
Florida.

NEVADA: A demonstration project was completed for the Nevada State
Engineer showing a method to generate maps of irrigated areas using Landsat
images and a geographic information system. The maps also included the
location of wells, water features, roads, and property lines.

TENNESSEE: The USGS in cooperation with the Upper Duck River Development
Agency (UDRDA) and the Tennessee State Planning Office, is conducting a
study of water use and availability in the Duck River basin above Columbia,
Tennessee. Currently, the Duck River is the main source of water for public
supply, industry, commerce, and agriculture in the basin. The members of the
UDRDA are concerned that existing water supplies may not meet future water
demands without additional surface-water impoundment of the Duck River at
Columbia. This study will use a mathematical model to forecast annual water
demand for 5, 10, and 25 years, based on anticipated growth in the area. These
projections, in conjunction with other flow-duration characteristics, will
demonstrate if the Duck River can meet future water-use requirements.
Potential ground-water resources also will be examined.

12



UPDATE ON ACTIVITIES RELATED TO AGRICULTURE

From 1970 through 1988, the Geological Survey conducted more than 250
investigations related to agriculture (Gilbert and Mann, 1989). Of these, about

70 percent were conducted as part of the Federal-State Cooperative Program.
Recent information shows that in 1988 and in 1989 approximately 100 investigations
related to agricultural activities were underway, with more than 60 percent
supported as part of the Cooperative Program. The Geological Survey Federal
Prograrg and the Other Federal Agency Program provided support for the
remainder.

Appendix C lists selected investigations related to agricultural activities not
previously reported in Gilbert and Mann, 1989. These include 1 that started in
FY 1982, 10 that started in FY 1988, and 17 that started in FY 1989. Also included
are four investigations that began in FY 1990.

With respect to plans for the coming years, it is anticipated that the Geological
Survey will increase further its activities related to agriculture. In part this may be
expected to support work related to the U.S. Department of Agriculture’s
Presidential Water Quality Initiative as, for example, in the development of regional
and local information about the surface- and ground-water resources in agricultural
areas. Such investigations might include:

Delineation of aquifer recharge areas

Characterization of ground-water quality

Identification of sources of contamination

Design, establishment, and operation of hydrologic monitoring networks
Evaluation of present and projected water use, and

Studies of the effects on water quality of various farming systems and
practices in selected hydrologic settings.

13



EXAMPLES OF CURRENT INVESTIGATIONS

Several examples of recent cooperative investigations follow:

° Arizona: Occurrence and Movement of Radionuclides and Other Trace
Elementsin the Puerco and Lower Colorado River Basins

This interdisciplinary research effort is examining processes of contaminant
movement from uranium mine operations and natural sources in and
between ground water and surface water in a water-scarce region that
includes a large part of the Navajo Indian Reservation. The objectives of the
study include determination of contaminant sources, their rates and
mechanisms of movement, and health risks associated with use of selected
water resources in the Region. The work is being carried out by the USGS in
cooperation with the Arizona Department of Water Resources, the Arizona
Department of Environmental Quality, and the Navajo Nation.

° Hawaii: Landslide and Debris-Flow Hazards
The objective of this study is to develop an understanding of the location,
timing, and mechanical behavior of landslide and debris flows in a sub-
tropical environment. In cooperation with the City and County of Hawaii,
the USGS will use both field and computer-oriented techniques to
determine when and where slides are most likely to occur. Large landslides
have been a serious problem on Oahu, and costs of damages to homes and
agricultural activities have escalated into the millions of dollars.

° Idaho: Effects of Water Use on Recharge/Discharge Relations in the Mud Lake
Area, Southeastern Idaho

The Mud Lake area is surrounded by two Wildlife Management Areas and
one National Wildlife Refuge. Wildlife managers are concerned that
existing and proposed irrigation practices in their areas could adversely
affect the quantity and quality of water needed by flora and fauna. The
objectives of this study are to: analyze the potential hydrologic effects of
continued and expanded development of local water resources for irrigated
agriculture on the area; assess the potential effects of changing irrigation
practices outside the study area on ground-water flow into the area; and
identify the presence or absence of selected naturally occurring and
agricultural chemical constituents in the local water supply and in lake and
wetland bottom sediments. The USGS and the Idaho Department of Fish
and Game are cooperating on the investigation.

° lllinois: Improved Estimates of Flooding in Urban Areas
Damage caused by floods is especially acute in highly urbanized watersheds.
Yet the predictive tools used to estimate the potential effects of flooding
are least accurate in urban areas because of rapidly changing land-use
activities. The USGS, in cooperation with DuPage County and the lllinois
Department of Water Resources, is improving statistical methods used to
estimate peak flood levels and volumes in densely-populated, rapidly-
changing areas around Chicago. The methods will provide better
information for protecting existing structures and for planning future
development.

14



° lowa: Analysis of Water Quality and the Flow System in the Big Springs
Ground-Water Basin

The USGS, in cooperation with the lowa Department of Natural Resources,
Geological Survey Bureau, is monitoring changes in the concentration of
agricultural chemicals discharging from surface and ground water in the Big
Springs basin. Precipitation, surface-water, and ground-water data are
being collected to calculate the recharge and discharge from the system.
Data also are being collected to study the ground-water/surface-water
relations in the basin. The Big Springs basin has become a nationally known
demonstration area for improving ground-water quality through the
modification of agricultural practices. The results of the study will be useful
for evaluating the effectiveness of State and Federal agricultural agencies’
efforts in the basin to modify farm practices, to decrease agricuitural-
chemical use, and for understanding how agricultural chemicals move

through unconsolidated materials to streams and to underlying bedrock
aquifers.

° Kentucky: Ground-Water Flow and Thermal Transport in the Louisville Alluvial
Aquifer with Induced Infiltration

Energy cost savings are currently being obtained by several large businesses
in the downtown Louisville area by pumping cooling water from the
Louisville alluvial aquifer for use in ground-water heat pumps. Hot water is
then reinjected into the aquifer. The Louisville alluvial aquifer has a limited
capacity to assimilate this heated water. The USGS, in cooperation with
Jefferson County is developing a comprehensive thermal transport model of
the aquifer. The model will be used to investigate the potential for

alternative aquifer management strategies to extend the thermal capacity
of the aquifer.

o Maryland: Acidification of Small Streams in the Blue Ridge Mountains
The effects of acid rain on streams have been recognized throughout the
world for several decades. During most of this period, researchers assumed
that these effects increased gradually over time as pollution in the
atmosphere increased. More recently, however, studies indicate that for
many small streams, most of the damage from acidification occurs during
storms, when the stream’s ability to “buffer” the acid rain may be
significantly reduced. To explore this possibility, the USGS and the
Maryland Department of the Environment are monitoring the changesin
water quality of small streams in western Maryland during varying rainfall
conditions. The geology of the area, which controls the buffering capacity
of the streams, also is being studied. Results of the study are expected to
help identify the factors that influence acidification and provide insight into
how these factors can be managed to reduce adverse effects on the
biological communities supported by the streams.

° Montana: Hydrogeochemistry of Coal-Mine Spoils
The hydrogeochemical processes that occur in ground water as a result of
surface coal mining are being investigated by use of a scanning-electron
microscope, X-ray diffraction, and analysis of ground water for common
and trace elements, stable and radioactive isotopes, and dissolved gases.
Knowledge of the hydrogeochemical processes can help managers and
regulators to mitigate the effects of surface coal mining on ground-water
quality. The USGS is conducting this study in cooperation with the Montana
Department of State Lands and the U.S. Bureau of Land Management.
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° New Jersey: Naturally Occurring Radionuclides in Ground Water in Southern
New Jersey

Recently, the U.S. Environmental Protection Agency has postulated that
risks to public health from water-borne radionuclides, such as radium,
uranium, and radon, may be greater than from all other toxic material in
water combined. Also, because radionuclides usually occur naturally in
ground water, prevention is not a feasible method of control. The USGS
and the New Jersey Department of Environmental Protection are
cooperating on a project in southern New Jersey that will help identify the
types of geologic formations that contribute to radionuclide
contamination. Also, the project will study the processes responsible for the
movement and eventual fate of the radionuclides. This information will be
used by water-resource planners in predicting locations of probable
contamination and in assessing risks to public health from alternative
supplies of drinking water.

® New York: Stormwater Detention in Wetlands Near Rochester
During periods of heavy rain, polluted stormwater often drains from urban
areas into nearby streams and lakes, causing a serious deterioration of
water quality downstream. Several methods of treating stormwater have
been proposed, but most of these methods are costly because of the large
volumes of water involved. One possible exception is to use wetland areas
as a natural filter for stormwater. Preliminary results of small-scale studies
are promising. To determine the feasibility of the method on a larger scale,
the USGS, in cooperation with the New York Department of Conservation
and the Monroe County Department of Health, is studying the effects of
dispersing some of the stormwater from Rochester into a cattail marsh
along Lake Ontario. By evaluating the changesin the quality of the
stormwater and the changes to the marsh ecosystem, the investigators can
determine the efficiency of wetlands in treating stormwater.

° North Carolina: Effects of Land-Management Practices on Sediment and
Chemical Transport in Guilford County

The USGS, in cooperation with Guilford County, is evaluating and
quantifying fluvial sediment and associated chemical constituents
transported in surface water from selected basins with different land-
management practices. Four small basins are being studied: (1) a heavily
farmed basin in which best management practices (BMP’s) are used; (2) a
heavily farmed basin in which poor management practices are used; (3) a
basin with mixed rural land uses: and (4) a forested basin. The dispersion
and movement of selected chemical constituents from distinct soil horizons
in the unsaturated zone and from discrete zones of the unconfined aquifer
are being quantified. In the mixed rural land use basin, after an initial
period of study, BMP’s will be implemented. A follow-up study will then
take place for purposes of comparison. The forested basin is to remain
unchanged for the duration of the project.

° North Carolina: Estuarine Water Quality and the Management of Artificial
Drainage from Wetlands: Albemarle-Pamlico Estuaries

The USGS, in cooperation with the North Carolina Department of Natural
Resources, is investigating the effects on estuarine water quality of artificial
wetland drainage for agricultural purposes. One objective is to quantify the
effects of water-control structures on runoff rates and volumes, and on
sediment and nutrient loads in drainage ditches downstream from drained
fields. The effects of variable freshwater inflows on the salinity of
“nursery” areasin the estuary, as well as the cumulative effects of artificial
drainage activities on these “nursery” areas, also are being studied.
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] Oklahoma: Toxic Substancesin the Central Oklahoma Aquifer
Water in the Central Oklahoma aquifer contains naturally occurring toxic
substances whose concentrations exceed U.S. Environmental Protection
Agency primary drinking-water standards. The USGS, in cooperation with
the Association of Central Oklahoma Governments, is investigating the
sources of arsenic, chromium, selenium, and uranium in the aquifer, and the
processes that mobilize these substances. The areal distribution of these
substances is being determined and their occurrence in the ground water is
being related to the water chemistry, to the mineralogy, lithology,
diagenetic history, depositional environments, and to the geochemistry of
the aquifer.

° Oregon: Water-Quality Study of Johnson Creek
Synoptic assessments by the USGS, in cooperation with the city of Portland,
have identified two water-quality problems of considerable significance
that were previously unsuspected. First, although Johnson Creek drains
only 0.5 percent of the Willamette River basin, it contributes about 10-25
percent of the man-made organic contaminants carried by the Willamette
River. Second, metals in bottom material at one location on Johnson Creek
are among the highest concentrations observed anywhere in Oregon, yet
this point-source contamination was previously undetected by conventional
monitoring methods.

° Puerto Rico: Ground-Water System-Management Study, Upper Rio Grande de
Loiza Basin

There isintense competition for ground-water and surface-water resources
in the upper Rio Grande de Loiza basin and associated Caguas-Juncos
aquifer. The USGS, in cooperation with the Puerto Rico Aqueduct and
Sewer Authority, is conducting a study to provide the tools and information
needed to determine an optimal water-management scheme for the
conjunctive use of ground water and surface water in the area. Ground-
water and optimization models will be linked in order to identify
alternatives so as to miminize both the movement of contaminantsinto
ground-water pumping centers and the impact of ground-water pumpage
on streamflow.

[ Wyoming: Determination of Long-Term Atmospheric Deposition Quality and
Climatic Changes, Wyoming

A long-term record of the chemical and isotopic composition of
atmosphericdeposition is needed to evaluate the possible relation between
anthropogenic emissions and their effects on the chemical composition of
atmosphericdeposition and climate change. Recent studies of wet
deposition have used short-term data bases and cannot be related to true
baseline conditions present before significant development in the western
United States and northern Mexico. In this investigation, the USGS will use
variations in concentrations of chemical and isotopic constituents from
glacier-ice and tree-ring samples (1) to reconstruct long-term records of the
chemical quality of atmospheric deposition, and (2) to reconstruct long-
term climatic and annual discharge records. Results obtained from this
study are expected to be useful to water-resource planners and managers
concerned about the potential effects of anthropogenicinputs to the
atmosphere and their effects on water quality, water quantity, and climate
change. The work is being done in cooperation with the Wyoming State
Engineer’s Office, the Wyoming Water Development Commission, and the
Arapahoe and Shoshone Indian Tribes.
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SUMMARY

The U.S. Geological Survey’'s Federal-State Cooperative Water-Resources Program
(50:50 matching of funds) has responded to national needs for hydrologic
information since 1895. During FY 1989, water-resources data collection,
investigations, and research were conducted in cooperation with more than 1,000
local, State, and regional agencies in every State, Puerto Rico, and several territories.
Total funding in the Cooperative Program in FY 1989 amounted to about $126
million and accounted for more than 40 percent of the total obligations for the
Geological Survey’s Water Resources Division. The Cooperative Program provides
much of the information required by those responsible for water-resources planning
and management, water-supply development, and environmental improvement
through hydrologic data collection, investigations, and research. The programis a
unique activity in that, although the cooperating agencies provide more than half
the funds, the Geological Survey accomplishes most of the work. The program also is
the source of much of today’s knowledge concerning techniques for collection and
analysis of the quantity, quality, and movement of surface and ground water.

Because the availability of water of suitable quality is a fundamental limiting factor
in an expanding economy, a comprehensive and forward-looking data-collection
and investigation operation is imperative for planning the best development and
use of the Nation's water resources. The job istoo large to be supported at either
Federal or State level alone. The jointly planned and funded Cooperative Program
provides convincing assurance that the work is designed to meet both national and
local needs.
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