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The U.S. Geological Survey Federal-State Cooperative 
Water-Resources Program in Fiscal Year 1985

By Bruce K. Gilbert and Thomas J. Buchanan 

ABSTRACT

The U.S. Geological Survey's Federal-State Cooperative Program 
comprises water-resources data collection, investigations, and research. In 
fiscal year 1985, these activities were conducted in cooperation with more 
than 900 State, regional, and local agencies; joint funding (50-50 matching) 
totaled about $108 million as combined input from both sides. The 
Cooperative Program amounts to almost half of the overall program of the 
Survey's Water Resources Division.

In 1985, hydrologic activities were underway in every State, Puerto 
Rico, and several territories. The principal concerns during the year 
included water quality, toxic-waste hydrology, erosion and sedimentation, 
water supply and demand, and hydrologic hazards.

This report presents information on development of program priorities. 
It also summarizes the status of coal-hydrology activities, and provides a 
few examples of current investigations.

INTRODUCTION

The U.S. Geological Survey's Federal-State Cooperative Program in 
fiscal year (FY) 1985 marks its 90th year of contributions to the 
development of knowledge about the Nation's water resources. The 
Cooperative Program began in Kansas in 1895 (Gilbert and Buchanan, 1981) and 
in 1985, hydrologic data collection and interpretive investigations were 
underway in every State, Puerto Rico, and several territories. The 
locations of the principal offices of the Survey's Water Resources Division 
(WRD) are shown in figure 1. The program was conducted in cooperation with 
more than 900 State, regional, and local agencies during the past year, as 
listed in the appendix. Joint funding in this 50-50 matching activity 
totaled about $108 million from all sources; this comprised almost half of 
the overall WRD program (fig. 2).

In FY 1985, the Federal-State Cooperative Program provided sole support 
for more than 3,200 of the 7,000 continuous-record discharge stations in the 
Geological Survey streamgaging network; and, in combination with other 
funding sources, provided partial support for another 1,600 stations 
(table 1).
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Table 1. Water-data collection activities of the U.S. Geological Survey, 
FY 1985.

Types of Stations Number of Stations
A.

Federal 
Program

B. 
Federal -State 
Cooperative 

Program

C. 
Other 
Federal 

Agencies

D.

Combined 
Support Total

SURFACE WATER
Discharge
Continuous record 554 
Partial record 84

Stage Only Streams 
Continuous record 13 
Partial record 14

Stage Only--Lakes/Reservoirs 
Continuous record 21 
Partial record 11

Quality
Continuous record 111 
Scheduled, long-term 519 
Short-term or project 74 

GROUND WATER
Water Levels
Continuous record 94 
Scheduled, long-term 809 
Short-term or project 2,973

Quality
Scheduled, long-term 52 
Short-term or project 546

3,223
3,013

198
418

338
278

284
1,346

718

1,783
17,964
7,411

3,796
3,709

EXPLANATION

1,607
293

212
45

254
67

252
352
124

215
1,501
974

193
468

1,635
667

24
30

169
49

96
229
61

192
3,221

636

293
206

7,019
4,057

447
507

782
405

743
2,446

977

2,284
23,495
11,994

4,334
4,929

Types of Stations
CONTINUOUS RECORD: The station is instrumented to monitor hydrologic
conditions continually and, in some instances, transmit data in real time. 

PARTIAL RECORD: Hydrologic information is collected only during selected
periods, for example, during floods. 

SCHEDULED, LONG-TERM OPERATION: Hydrologic information is collected on a
fixed schedule over a long period to detect trends. 

SHORT-TERM OR PROJECT STATIONS: Hydrologic information is collected to meet
the needs of a specific study. Data supplement those available from
scheduled long-term continuous record, and partial record stations. 

Number of Stations 
COLUMN A: Stations totally supported by funds appropriated to the

Geological Survey Federal Program subactivity. 
COLUMN B: Stations supported by funds appropriated to the Geological Survey

Federal-State Cooperative Program subactivity. 
COLUMN C: Stations totally supported by reimbursement from other Federal

agencies. 
COLUMN D: Stations supported by a combination of two or more of the above.



in addition to the data-collection activities, approximately 530 
hydrologic investigations and water-resources research projects funded by 
the Federal-State Cooperative Program were underway in FY 1985. These 
included areal appraisals and special studies conducted throughout the 
Nation. Areal water-resources appraisals (which range in size from small 
basins or counties to States or regions) define, characterize, and evaluate 
the extent, quality, and availability of the water resource. During the 
past decade, increasing emphasis has been given to water-quality issues, 
including aquifer contamination, acid precipitation, river-quality 
assessments, and storm runoff.

The special studies address existing and foreseeable hydrologic 
conditions and problems, are somewhat more specific in nature and usually 
smaller in size than areal appraisals, and sometimes involve applied 
research. They may require from a few months to 2 to 3 years to complete. 
Data and information from these studies result in analytical, interpretive, 
and predictive reports. These reports may aid in the solution of problems 
or more complete utilization and protection of the Nation's water resources



Federal matching funds for the Cooperative Program have grown from 
about $12 million in FY 1966 to more than $51 million in FY 1985--a 
four-fold increase in 20 years, as shown in figure 3. However, the spending 
power of the program as reflected by constant 1972 dollars has varied 
comparatively little--from about $16 million in 1966 to about $22 million in 
FY 1985, with a peak of nearly $25 million in FY 1977.

Despite the steady program growth in terms of actual dollars, 
cooperator proposals each year typically exceed the Federal funds available 
for matching by several million dollars. In the past 10 years, the greatest 
shortfall in this regard is estimated to have been more than $12 million in 
FY 1983.

PROGRAM PRIORITIES

Recent concerns about impending water crises have increased public 
interest in the availability and quality of the Nation's water resources. 
Analyses of conditions and issues have long been recognized as the baseline 
for evaluating the effectiveness of water programs and in formulating water 
policies. These analyses depend on information about the existing 
characteristics of water resources and the changes that occur as water 
supplies are developed, managed, and used. The Geological Survey is working 
to ensure that its programs are relevant to current and emerging issues; 
that its work is carried out in coordination and cooperation with other 
Federal, State, and local agencies; and that its products are timely and 
characterized by scientific excellence.

From the perspective of the Survey's Water Resources Division, several 
program and operational areas will be of principal interest during the next 
5 years:

o Data collection, investigations, and research on the quality of 
surface and ground water, including the impacts of hazardous 
materials.

o Investigations and development of technical-assistance mechanisms 
for State and local agencies, as related to implementation of a 
national ground-water protection strategy.

o Strengthened capability in the operation of nationwide hydrologic 
data-collection programs including surface water, ground water, 
water quality, and water use.

o Continued improvements in the scientific contributions to the 
Nation's body of knowledge of natural resources.
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All these activities are expected to continue to focus on the quality 
of surface and ground water, as well as on concerns regarding the avail­ 
ability and distribution of the resource. Of particular significance will 
be research and investigations of contaminants in the hydrologic systems, 
and studies of extreme events like floods and droughts. Economic and demo­ 
graphic trends are expected to bring increasing pressure on water supplies 
in terms of availability, contamination, and environmental impact. The 
recent release of the U.S.Environmental Protection Agency ground-water 
protection strategy, together with the Administration's re-affirmation of 
its position on State responsibility for ground-water protection, is 
expected to result in a growing number of requests from State and local 
agencies for assistance from USGS. The aggregate expression of interest in 
undertaking new and expanded cooperative investigations is expected to 
continue to exceed the level of matching funds and personnel resources 
presently available.

Priorities for data collection, hydrologic investigations, and research 
are based on continuing, detailed analyses of water problems and issues. 
For 1985, five categories were identified as major national concerns and 
were considered of highest priority in developing the program: water qual­ 
ity, toxic-waste hydrology, erosion and sedimentation, water supply and 
demand, and hydrologic hazards. Investigations focused on these and other 
topics respond to the increasing need for information at local, State, 
regional, and national levels. Three additional categories--hydrologic 
effects of fossil fuel and mineral extraction; wetlands, lakes, and 
estuaries; and acid rain--also were considered to be high priority for new 
studies. Of course, their importance may differ from region to region.

The priority categories also reflect the strong interdependence of the 
Cooperative Program and Federal Program, as well as the substantial amount 
of Survey research, analysis, and data collection funded by other Federal 
agencies. Every effort is made to provide for a balanced program. Investi­ 
gations in the Cooperative Program are directed to the highest priority work 
not fully covered by other programs.

Overall, the need for accurate and timely water data is more critical 
now than at any other time in the Nation's history. Budgetary constraints 
and inflation have combined to reduce water data-collection activities on a 
national scale. Some stations have been discontinued and the frequency of 
visits to selected stations has been decreased, thus potentially creating a 
gap in the completeness and timeliness of some data-collection efforts. 
Closely tied to this problem is the need to improve the technology by which 
the data are collected and made available to others.

As described above, water-quality issues headed the 1985 list of prior­ 
ities for the Cooperative Program. This continues the trend whereby the- 
emphasis given to ground- and surface-water quality, including problems of 
contamination, has increased significantly during the past several years. 
At present, nearly three-fourths of the investigations undertaken in the 
Cooperative Program, in part, address water-quality concerns. Of these, one 
in four focuses principally on hazardous-substances contamination of surface 
water or ground water. Some aspects of water-quality issues in the United 
States are discussed in the National Water Summary 1984 (U.S. Geological 
Survey, 1985).
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Table 2 is an analysis of new investigations in the Cooperative 
Program, FY 1979-85, as they pertain to the high-priority categories 
identified annually by the Water Resources Division in collaboration with 
other Federal, State, and local agencies nationwide. It may be inferred 
that the following numbers of new investigations were strongly oriented to 
water-quality activities from 1979 to 1985:

Fiscal Total Number of 
Year____New Investigations

1979 171
1980 161
1981 172
1982 142
1983 136
1984 155
1985 143

New Investigations with Significant 
Water-Quality Components_____

Number

64
90
125
105
98

111
107

(Percent)

(37) 
(56)
(73)
(74) 
(72) 
(72) 
(75)



Table 2.--New high-priority investigations, by year, in the Cooperative 
Program, FY 1979-85

FY 1979

Information base on nonpoint sources (urban) 17
Information base on hydrologic consequences of surface coal mining 11
Water use 20
Supplemental sources of supply, particularly ground water 34
Water-quality evaluation and monitoring 29
Water-borne toxic substances 3
Predictive model ing stresses on the hydrologic system 20
Indian water rights 4
Environmental enhancement 4
Other 29

TOTAL T7T~

FY 1980

Water use 18
Urban hydrology 46
Energy (particularly coal) 11
River-quality assessment, evaluation, and modeling 10
Water-borne toxic substances 10
Indian water rights 2
Environmental enhancement 24
Other 40

TOTAL 161

FY 1981

Water use 4
Energy (including coal, waste management, synfuels) 10
Acid rain 5
Deteriorating ground-water quality 98
River-quality assessments 22
Indian water rights 1
Other 32

TOTAL 172

10



Table 2.--Continued 

FY 1982

Quality of ground water and surface water 70
Impacts of hazardous wastes on ground water 17
River-quality assessments 2
Acid rain 3
Water use 2
Energy (especially coal mining and synfuels) 13
National Stream Quality Accounting Network station support 1
Indian water rights 3
Hydrology of lakes, reservoirs, wetlands, tidal reaches 12
Volcanic hazards and impacts 0
Drought studies 1
Other 18

TOTAL T42

FY 1983

Ground-water contamination 26
Water supply and demand 46
Stream-quality assessment 3
Hydrologic hazards 8
Acid rain 3
Energy hydrology 18
Erosion and sedimentation 6
Urban hydrology 6
Wetlands, lakes, estuaries assessments 14
Other 6_

TOTAL T36~

FY 1984

Ground-water contamination 28
Water supply and demand 59
Stream quality 12
Hydrologic hazards 16
Acid rain 6
Hydrologic effects of fossil fuel and mineral extraction 4
Erosion and sedimentation 8
Wetlands, lakes, and estuaries 16
Other 6_

TOTAL T55~

FY 1985

Water quality 27
Toxic-waste hydrology 18
Erosion and sedimentation 6
Water supply and demand 42
Hydrologic hazards 8
Hydrologic effects of fossil fuel and mineral extraction 23
Wetlands, lakes, and estuaries 7
Acid rain 2
Other 10

TOTAL 
11



COAL-HYDROLOGY ACTIVITIES

The objective of the Survey's coal-hydrology effort in the Cooperative 
Program is to assess hydrologic conditions and water-supply problems related 
to coal mining and land reclamation, as these needs are identified jointly 
with State and local governments. These activities provide hydrologic 
information essential to the preparation of applications for mining permits 
and reclamation plans by the coal industry. The data also aid State 
authorities in reviewing the applications and plans.

The major activities in the coal-hydrology effort are:

1. Acquire and disseminate hydrologic information on existing and 
potential coal-mining areas.

2. Upgrade hydrologic data networks and implement hydrologic studies 
in major coal areas.

3. Improve techniques for interpreting hydrologic data, and develop 
mathematical models for predicting effects of mining and 
reclamation.

Included in this work are area! hydrologic investigations of surface 
and ground water, small watershed investigations, and water-quality studies 
in mined and reclaimed areas. Also included are research investigations of 
the effects of deep mining on ground water, effects of mine collapse on 
ground water, hydrology of last-cut coal-mine lakes, and effects of 
subsurface mining on salt-water migration.

Although work on coal hydrology started in the early 1950's, the Survey 
first identified coal hydrology as a separate entity in the Cooperative 
Program during 1976. This was done in anticipation that the FY 1977 
appropriation would include funding specifically for cooperative coal- 
hydrology activities. Since 1977, Federal matching funds for this purpose 
have been included in the Survey's budget each year, and in FY 1985 funding 
exceeded $4 million. Table 3 shows the annual amount of Federal matching 
funds for coal hydrology for fiscal years 1977-85.

12



Table 3.--Federal matching funds appropriated for cooperative coal- 
hydrology activities, fiscal years 1977-85.

Appropriated Federal Matching
Funds 

Fiscal Year________(Dollars, in thousands)

1977
1978
1979
1980
1981
1982
1983
1984
1985

$1,676
2,866
2,944
3,030
3,176
3,137
3,162
3,315
4,385

In FY 1985, $1 million was redirected from the Survey's Federal Program 
for coal hydrology into the Cooperative Program for coal hydrology. This 
was done to continue and strengthen the process begun with the FY 1984 
budget by providing additional support to the States, consistent with the 
Office of Surface Mining's initiative to increase State primacy. Thus, with 
cooperators furnishing an equal amount of funds, an additional total of 
about $2 million was available in FY 1985. Through use of a ranking 
procedure to identify the highest priority activities, 20 investigations 
were selected from 39 proposals. As a result, additional coal-hydrology 
investigations were implemented to facilitate the State permitting process, 
which involves determination of probable hydrologic consequences of a 
particular mine and cumulative impact assessments of all anticipated mining 
in the area. The specific requirements of the process are being met by 
determining priority areas in which mining is currently, or is likely to 
become, of major economic importance. Hydrologic data networks have been 
established in these areas to collect information during premining baseline 
conditions for comparison with data gathered during and following mining so 
that the impacts of mining can be determined.

The titles of the coal-related cooperative investigations started in FY 
1985 are listed in table 4, by USGS Region (figure 1). The 20 new projects 
involve 11 States. The titles indicate the wide range of activities and the 
many problems to be addressed in the coal-hydrology program.

13



Table 4. New coal 
Program,

 hydrology investigations in the Federal-State Cooperative 
by Region, fiscal year 1985.

State 
Ohio

Pennsylvania 

Pennsylvania

Pennsylvania 

Virginia

West Virginia

Alabama

Alabama

Alabama

Kentucky

Tennessee

Tennessee 

Tennessee

Northeastern Region

Impacts of surface-mine reclamation on surface-water 
quality in Raccoon Creek basin, Ohio

Preliminary evaluation of the effects of long-wall and 
room-and-piliar coal mining on ground water, 
Pennsylvania

Preliminary evaluation of the effects of limestone 
application on water quality from coal spoils and of 
the effects of sludge on the hydrology of a reclaimed 
coal-mine site, Pennsylvania

Hydrology of small basins in coal areas in Pennsylvania

Location of aquifers and determination of aquifer 
characteristics in the coal fields of southwest Virginia

Coal mining impacts on the water resources of the Elk 
River basin, West Virginia

Southeastern Region

Investigation of attenuation of water-quality impacts 
relative to mine age in Alabama

Modeling suspended sediment discharge of streams in 
Warrior Coal Field, Alabama

Evaluation of the cumulative hydrologic impacts of coal 
mining for selected basins in Alabama

A technique for evaluating the cumulative impacts of 
mining as applied to the coal fields of Kentucky

Impacts of strip mining on channel geometry and movement 
of coarse material in the upper South Fork Cumberland 
River basin, Tennessee

Sediment transport and yields in the Tennessee River 
basin 1930-80

Application of watershed models in the coal mining area 
of Tennessee

14



Table 4.--Continued

Colorado 

Colorado 

Colorado

Missouri

Oklahoma

Wyoming 

Wyoming

Central Region

Modeled impacts of surface coal mining on dissolved 
solids in the Yampa River basin, northwestern Colorado

Geomorphic stability of reclaimed land surfaces in the 
Green River coal resources region, Colorado

Impacts of coal mine development on ground-water 
resources in the Twentymile Park area, northwestern 
Colorado

Hydrology of abandoned strip mines and effects of 
reclamation of the Power Mine near Montrose in western 
Missouri

Limnology of selected coal-mine ponds and streams in the 
coal-mining region of eastern Oklahoma

Ground-water resources in the overthrust area, Wyoming

Effects of population growth and coal-mining activity on 
the hydrologic system near Gillette, Wyoming

15



The amount of Federal matching money appropriated for the 1985 
cooperative coal hydrology program was $4,385,000. The Survey, however, 
assigned more than $350,000 additional matching funds to this effort for a 
total of $4,737,000. This resulted from identification of "Hydrologic 
Effects of Fuel and Mineral Extraction" as one of the high-priority items 
for FY 1985, described earlier in this report. Table 5 shows how these 
funds were distributed among USGS Regions by various categories of activity. 
More than half of the funds were used for investigative work. The Western 
Region total for coal hydrology is small commensurate with the overall 
volume of coal produced by the States in that area.

Table 5.--Allocation of Federal matching funds for coal-hydrology activities 
by Region, fiscal year 1985.

________Funding (Dollars, in thousands)__________

Collection 
of Hydrologic Continuing New Project

Data___ Investigations Investigations Total

Northeastern Region $ 349 $ 689 $ 378 $1,416
Southeastern Region 571 372 355 1,298
Central Region 1,040 460 354 1,854
Western Region 144 _25^ __0 169

Total $2,104 $1,546 $1,087 $4,737
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WATER-USE INFORMATION PROGRAM

The Survey's National Water Use Information Program is designed to 
determine how much water is withdrawn for use; how much water is consumed 
during use; the purpose for which water is used; where and how much water is 
returned; the effect of use on water quality; and the factors which 
influence water use. The goal is to make accurate, consistent, and timely 
water-use information available to water policymakers, planners, managers, 
and other potential users.

This part of the Cooperative Program was started in fiscal year 1978 to 
provide for the comprehensive and systematic collection, storage, analysis, 
and dissemination of water-use data and information throughout the United 
States. In fiscal year 1985, 48 States and Puerto Rico participated in the 
program at various funding levels. The State Water-Use Data System has now 
been implemented in 30 States. This computerized storage and retrieval 
system expedites the transfer of site-specific water-use information to the 
National Water Use Data System.

EXAMPLES OF CURRENT INVESTIGATIONS

Highlights from selected Cooperative Program investigations underway in 
FY 1985 are presented below.

Alabama: MODELING OF SUSPENDED-SEDIMENT DISCHARGES, WARRIOR COAL FIELD

Surface coal mining continues to be an active process in Alabama. 
Discharge of suspended sediment resulting from these operations is one major 
impact of concern to regulatory agencies. The Geological Survey has 
underway a study in cooperation with the Alabama Surface Mining Commission 
to apply a physically-based computer model to selected streams in the 
Warrior Coal Field area. The model is being calibrated to simulate 
suspended-sediment yield characteristics in ungaged areas. If successful, 
this will provide significant opportunities for improved understanding of 
the sediment-related impacts of surface mining.

Arkansas: IDENTIFICATION OF GROUND-WATER PROBLEMS

The Geological Survey, in support of Arkansas' ground-water protection 
strategy, has prepared a report that identifies existing and potential 
ground-water problems in the State. The work was undertaken at the request 
of the Arkansas Department of Pollution Control and Ecology, and the 
Arkansas Soil and Water Conservation Commission. The problems documented 
include poor natural water-quality, salt-water intrusion, contamination, low 
yields from fractured-rock aquifers, and water-level declines in principal 
aquifers. Part of the process was to categorize areas of the State as high, 
medium, or low recharge zones. Waste-disposal sites located in the medium 
or high recharge zones are indicated as having the greatest potential for 
the occurrence of aquifer contamination.

17



California: EVALUATION OF GROUND-WATER RESOURCES, LOS OSOS BASIN, SAN LUIS 
OBISPO COUNTY

In the coastal areas of California, the limiting factor on future 
development is typically the availability of water supplies. Many of the 
aquifers in these areas are subject to contamination from land-use practices 
and from salt-water intrusion caused by declining ground-water levels. San 
Luis Obispo County and the California Department of Water Resources 
requested an investigation of the Los Osos basin to determine the extent of 
such problems and to develop plans for improved water-resources management 
in the area. The initial results of the Survey's work have provided 
considerable encouraging information. Clearer definition of the 
characteristics and areal extent of the confining layer indicates that 
contamination of the water-supply aquifer from the upper aquifer is not an 
immediate concern. In addition, a previously unmapped water-bearing 
formation has been identified, which presents potential for development of 
additional water supplies.

Southern Florida: AQUIFER DISCOVERED

In cooperation with the South Florida Water Management District, the 
Geological Survey has been conducting an investigation of the hydraulic, 
geologic, and water-quality characteristics of the Biscayne aquifer. This 
work has unexpectedly led to the identification of a previously unknown 
aquifer located beneath the Biscayne in southeast Florida. The recharge 
area for the newly-discovered aquifer is in eastern Collier and Hendry 
Counties. It is anticipated that the aquifer will be utilized as a 
supplemental water supply.

North Dakota: HYDROGEOCHEMICAL IMPACTS OF SURFACE MINING OF LIGNITE THE 
SULFUR CYCLE

Sulfate is the principal cause of deterioration of ground-water quality 
in the vicinity of lignite mines. As a result, it is important that the 
sulfur cycle be understood to develop appropriate reclamation procedures. 
The purposes of this investigation, in cooperation with North Dakota State 
University and the North Dakota Geological Survey, are to quantitatively 
describe the sulfur sources that contribute to sulfate in ground water in 
recharge areas, and to determine the hydrogeochemical processes that control 
the movement of sulfate to the ground-water system. Preliminary indications 
are that oxidation of tiny particles of sulfide minerals occurs 
rapidly within hours. Larger particles of pyrite may be insensitive to 
oxidation, at least for decades.

18



Central Oklahoma: SALT-WATER CONTAMINATION

An investigation of the impacts of salt water in the Vamoosa-Ada 
aquifer of central Oklahoma has been underway since 1979 in cooperation with 
the Oklahoma Geological Survey. Indices developed to identify brine 
contamination in surface- and ground-water resources in this area may have 
application in other parts of the country. More than 80 stream and well 
sites have been identified as contaminated by brine in the 1,700-square-mile 
area of study. Geophysical logs indicate a possible rise in the interface 
between the fresh-water and salt-water layers in the Vamoosa-Ada aquifer.

Pennsylvania: WATER-QUALITY CHARACTERISTICS OF THE PROPOSED SWATARA CREEK 
RESERVOIR

The quality of water to be impounded by a dam on Swatara Creek may not 
be acceptable for maintaining a warm-water fishery or for water-contact 
recreation, according to an investigation in cooperation with the 
Pennsylvania Department of Environmental Resources, Bureau of Parks. In 
addition, releases from the reservoir may degrade the water quality 
downstream in Swatara Creek. Acid-mine drainage has been identified as the 
principal contributor to the poor water quality. Construction on this $40 
million dam project has been halted pending resolution of the water-quality 
issues.

Puyallup Indian Reservation, Washington: WATER RESOURCES OF THE LOWER
PUYALLUP RIVER BASIN

This investigation, in cooperation with the Puyallup Indian Nation, is 
designed to determine the discharge characteristics of the Puyallup River 
and its tributaries within the boundary of the Puyallup Indian Reservation, 
and to evaluate the significant inputs that affect the discharge 
characteristics and quality. Within the reservation boundaries, it is 
planned to define the availability and quality of ground water in the 
Puyallup River valley, define the relation between the Puyallup River and 
the ground-water system, and to the extent available data allow, evaluate 
the short-term yields of aquifers in areas adjacent to the valley.
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OUTLOOK FOR NEXT YEAR

The issues discussed in this section were identified in consultation 
with Federal, State, and local agency officials throughout the year. They 
represent a national perspective on those priority categories that need to 
be addressed in the Federal-State Cooperative Program for FY 1986 to serve 
the Federal interest as well as State and local needs.

The priority categories continue to reflect the strong interdependence 
of the Survey's Cooperative Program, Federal Program, and the program 
activities funded by other Federal agencies. These three programs are 
complementary, and every effort is made to balance the Division's work and 
direct it toward addressing the highest priority issues.

Major Issues of National Concern

Four issues of major national concern are considered of highest 
priority in developing the FY 1986 Cooperative Program:

Ground-water contami nation:--Studies of the movement and behavior of contam- 
inants, including toxic wastes, in the ground-water system are needed. Both 
naturally occurring contaminants and those resulting from the activities of 
man are of concern. There is a particular need for investigations of the 
impacts of waste disposal, for studies of contamination by nonpoint sources 
such as urban runoff and agricultural practices, and for evaluation of salt­ 
water encroachment induced by pumping. Studies will address flow dynamics, 
solute-transport processes, and chemical and biological processes. Baseline 
water quality will be evaluated for comparison with future water-quality 
conditions. Emphasis will be placed on studies which advance knowledge on 
controlling processes such as solute transport, organic biodegradation, and 
contaminant movement between ground- and surface-water environments.

Stream quality There is an increasing need for appraisals of the water 
quality of stream systems, particularly with respect to the occurrence and 
movement of toxic substances, and the impact of contamination on stream 
ecology. To better understand the movement and concentration changes of 
undesirable materials, investigations need to emphasize assessments of 
stream quality, including sediment chemistry, as related to land use, stream 
biota, ground-water contribution, and overland runoff. Particular emphasis 
will be placed on process-related studies.

Stream-quality studies need to include expansion of the data base on 
chemical properties and on the processes governing erosion, sediment 
transport, and deposition. Measurement of the impacts of land-use changes, 
including urban development, also are needed. In addition, an improved 
understanding of the effects of suspended and deposited sediments on land 
and water resources, and of the transport of toxic substances and other 
constituents sorbed or attached to sediment is needed.
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Water supply and demand Increasing diversion, withdrawal, and use of water 
stress both the quantity and quality of existing supplies, thus raising 
costs of both delivery and treatment. This presents ever more difficult 
problems of allocation and quality management. Information defining present 
water use is required to quantify stresses both spatially and temporally. 
Flow-system simulation is essential to anticipate stress response, 
especially for stream-aquifer systems. Topics in need of study include 
streamflow response to drought conditions, and system response both to 
projected uses and supply-augmentation schemes.

Hydrologic hazards Annual economic losses from floods, mudflows, debris 
flows, sedimentation, and other hydrologic hazards continue to amount to 
billions of dollars. These hazards are related not only to meteorological 
conditions but also to such phenomena as landslides, volcanic eruptions, and 
earthquakes. Studies are needed to define the magnitude and probability of 
occurrence of hazardous hydrologic events and to better understand the 
processes by which they occur. Hazard studies in urban environments and 
flood-risk analyses associated with hydrologic-structure design are included 
in this category.

Major Issues of Regional Concern

There are three issues that are considered to have high priority for 
new work, but their importance may differ from region to region. A brief 
discussion of each issue follows.

Hydrologic effects of fossil fuel and mineral extraction The extractive 
industries, whether oil and gas production and processing, solid-fuel mining 
and processing (such as coal and oil shale), or metallic and nonmetallic 
mining, are pervasive in their influence on hydrologic systems. Impacts may 
relate to a wide spectrum of hydrologic phenomena, including interaction of 
subsurface fluids with a contrasting chemical and physical 
environment,large-scale aquifer dewatering to permit mining, disruption of 
surface drainage, and disturbance of geochemical equilibria. Studies of 
such problems need to be pursued using high-technology, interpretive methods, 
They are important because of insidious and long-lasting effects of mineral, 
solid-fuel, and fluid hydrocarbon extraction, and the large areas commonly 
affected. Investigations need to include studies of the hydrologic effects 
of land reclamation, mining, and waste disposal.

Wetlands, lakes, and estuaries Because of their importance to fish and 
wildlife resources, wetlands, lakes, and estuaries deserve special attention, 
These areas are especially sensitive to man's encroachment and there are 
growing concerns with lake eutrophication and the decrease in effectiveness 
of tidal flushing. Studies need to address the availability, movement, and 
quality of water, emphasizing physical, chemical, and biological processes. 
In addition, they need to include the interaction between surface-water 
bodies and aquifers, as well as the design of improved networks for baseline 
data collection.
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Acid rain Interpretive studies of the effects of precipitation chemistry on 
water quality and the interaction of acid rain with biological systems need 
to receive priority attention in terranes that have limited ability to 
buffer ground and surface waters, and in urban settings that produce large 
loads of atmospheric pollutants.

Collection of acid precipitation data, because of their importance to the 
mission of cooperating State and local agencies and to the responsibilities 
of other Federal agencies, and because of the importance of accurate, 
reliable data to current and future interpretive studies, continues to be of 
major importance in the hydrologic program of the Geological Survey. 
Research activities leading to the development of new principles or 
techniques will also be included in the Cooperative Program as appropriate.
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