




As water problems multiply and grow more com
plex the need for reliable water data increases. The 
Water Resources Division of the U.S. Geological 
Survey plays a key role in evaluating the Nation's 
water resources, and it is through the Survey's 
Hydrologic Data Network that much of the essential 
water data is obtained. 

Other important aspects of the Survey's water 
program are areal investigations of water resources 
and. water-resources research activities. Both under
takings make extensive use of data from the Hydro
logic Data Network. Areal investigations concern 
the occurrence and movement of water on the surface 
and underground in specific areas, such as river 
basins or counties. Emphasis is placed on sources 
of water, and on the quantity and quality of water 
available. Water-resources research is directed toward 
understanding the behavior of water under many 
conditions, finding ways to predict the response of 
water resources to the influences of man and nature, 
and evaluating information for water management. 
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The Hydrologic Data Network is 
made up of individual networks that 
are designed to collect basic facts 

about surface water, ground water, and water quality. 
Additionally, it includes several special-purpose 
research networks. Each network is independent, but 
often their functions are related. The Hydrologic 
Data Network is principally a means of monitoring 
the response of the hydrologic system to natural and 
manmade influences. 

DATA NETWORKS 

Kind of Station 

Surface Water 

Primary (long term) 
Secondary (short term) 
Water management (specific need) 
Partial record (limited need) 
Lakes and reservoirs (stage) 

Ground Water 

Observation wells 

Quality of Water 

Surface water 

Number of Statioru 

3,026 
1,876 
3,448 
8,154 
1,244 

15,806 

Chemical quality 1,483 
Temperature 1,661 
Sediment 561 
Radiochemicals 12 
Pesticides ll 

Ground water 1,978 

HYDROLOGIC RESEARCH NETWORKS 

Hydrologic Bench Mark 
International Hydrological Decade 
Vigil 

Specific purpose 
Small drainage basin 
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Surface-Water Data Network 

The U.S. Geological Survey con
tinually records stage (level) and dis
charge (flow) of rivers and streams 

throughout the Nation. The surface-water network 
consists of thousands of stream-gaging stations at 
which data are collected on streams with natural flow, 
on streams where the works of man may exert some 
influence, and on canals, ditches, and other water
ways where flow is controlled continuously. 

There are three kinds of stream-gaging stations. 
Primary stations are operated for indefinite periods to 
monitor streamflow and to record its seasonal and 
annual variations. Secondary stations are operated 

for short periods to measure streamflow for small 
parts of the areas covered by primary stations. The 
secondary stations are discontinued periodically and 
new ones established elsewhere. Water-management 
stations are established to provide streamflow data 
for particular water-management problems. Data 
from the primary and secondary stations provide 
information for future water-resources development 
and for research projects, whereas the data from the 
water-management stations help solve immediate 
problems. 

The Survey also maintains partial-record stations 
where measurements are made only during peak 
stages (crest-stage stations) and during periods of low 
streamflow (low-flow stations). Supplementary data 
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on water stages are collected at lakes and reservoirs 
throughout the country. 

For many years the Geological Survey has used 
analog recorders at its stream-gaging stations. These 
produce a continuous line graph on a strip chart 
from which streamflow must be computed manually. 
The Survey is changing to an automated system with 
water-stage recorders that record data on punched
paper tapes from which the data may be readily 
translated for use in the Survey's digital computer. 
At present 3, 700 of the 8,350 stream-gaging stations 
are equipped with digital recorders and eventually 
two-thirds of the stations will employ them. 

The digital computer also is used for analysis in 
streamflow-duration studies and for other complex 
water-data computations that were not made routinely 
in the past because of the amount of time and labor 
required. 

These various types of stream-gaging stations 
provide most of the information used for interpretive 
studies of surface-water supply, water storage, irriga
tion, and flow control. They also furnish basic data 
for research and exploration in hydrology and river 
hydraulics. Most data from the surface-water net
work are published, by part or region, in the Survey's 
Water-Supply Paper series, "Surface-Water Supply 
of the United States (name of part or region)." 

Ground-Water Data Network 

In addition to stream-gaging sta-11\\?: 

tions, the Survey maintains a network 
~ 'l,~ of observation wells to monitor water 

level and water quality. Survey scientists also study 
the occurrence of ground water by areas in each State. 

The observation well network consists of about 
15,800 privately and publicly owned wells in which 
measurements of depth to water are made. The data 
are used to assess changes in ground-water conditions 
produced either by natural causes or by man. Records 
of water levels of about 3,500 of these observation 
wells are published in the Survey's Water-Supply 
Paper series, "Ground-Water Levels in the United 
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States (name of geographic region)." About 20,000 
additional wells are being measured in conjunction 
with areal investigations and the data obtained gen
erally are published in reports describing the results 
of these investigations. 

The Geological Survey undertakes project investiga
tions or areal ground-water studies generally in 
cooperation with local, State, or other Federal 
agencies. These studies fall in three categories: (1) 
Reconnaissance studies, which describe the general 
geologic features, the principal wells and springs, and 
the principal aquifers, and appraise water quality; 
(2) generalized studies, which involve surface and 

subsurface geologic mapping, test drilling and geo
physical work, systematic well inventories, programs 
for water-level measurement, and mapping of water
level contours, depth to water, saturated thickness, 
transmissibility, storage capacity, and water-quality 
zones; and (3) intensive studies, which are detailed 
investigations of lithology, porosity, horizontal and 
vertical permeability, transmissibility, storag~ coef
ficients, and water quality, and also include all types 
of mapping performed in the generalized studies. 

Some areal studies are limited to a few square 
miles; others cover. entire States or parts of several 
States. Many are special studies to determine how 
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ground water in certain areas can best be developed 
for specific purposes. Results of these studies are 
published either by the U.S. Geological Survey in its 
various publication series or in State reports in co
operation with local agencies. 

Water-Quality Data Network 

The Survey's Water Resources 
Division determines the quality of 
both surface water and ground 

water from samples systematically collected from 
streams and from wells and springs. 

Sampling stations for determining the quality of 
surface water are commonly identified as chemical
quality, sediment, or temperature stations, but any 
combination of these data may be collected at a 
single station. Frequency of sampling ranges from 
continuous recording of selected characteristics to 
intermittent recording and sample collection, depend
ing on data needed for each study. 

The quality of ground water is determined as part 
of the observation-well network. Chemical quality 
and temperature are checked to determine if the 
quality of the ground water is changing and, in 
many of the coastal States, to determine if salty ocean 
water is encroaching on the fresh ground water. 
Because ground water is not as directly influenced by 
man as is surface water, these observation wells 
generally are sampled only once a year. 
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QUALITY OF SURFACE WATER NETWORK AS OF JANUARY 1, 1967 
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Chemical constituents and other water character
istics that are reported regularly in Survey publica
tions are: 

Silica 
Iron 
Manganese 
Aluminum 
Calcium 
Magnesium 
Sodium 
Potassium 
Bicarbonate 

Carbonate 
Sulfate 
Chloride 
Fluoride 
Nitrate 
Boron 
Dissolved solids 
Total acidity 
Hardness (as CaC03 ) 
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pH 
Color 
Pe)'cent sodium 
Sodium-adsorption-ratio 
Specific conductance 
Suspended sediment 
Sediment-particle size 
Temperature 
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• 35 
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X 35 

EXPLANATION 

• Chemical quality records 
.a. Water temperature records 
• Sediment records 
x Total number of stations 
Chemical quality, temperature, and 

sediment records seldom add 
up to the total number of sta
tions because a single station 
may include one or any com
bination of records 

At many stations, measurements also are made of 
dissolved oxygen, biochemical oxygen demand (a 
measure of organic and other oxygen- consuming 
waste), phosphates, detergents, phenols, taste and 
odor threshold, turbidity, radioactive chemicals, 
pesticides, and minor elements such as heavy metals. 

Collecting of radiochemical data and monitoring 
pesticides in water are relatively recent additions to 
the water-quality program. Radiochemical data in
clude determinations of uranium, radium, gross beta 
radiation, gross alpha radiation, extractable alpha, 
and tritium (in both streams and precipitation). 
Pesticide content of surface water is measured. 

Data on the quality of surface water are categorized 
by drainage basin and then grouped and published 
according to part or region in the Survey's Water-
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Supply Paper series, "Quality of Surface Waters of 
the United States (name of part or region)." Data 
on the quality of ground water usually are published 
as part of the areal reports on ground-water resources. 

The Survey is now using several types of equipment 
that automatically measure, record, store, and, in some 
instances, transmit and reproduce remotely, data on 
dissolved oxygen,pH (acidity-alkalinity), turbidity, 
specific conductance (an indication of dissolved 
chemical content), and temperature. Automation 
facilitates the collection and release of urgently 
needed information on water quality. 

Data from the Survey's water-quality program are 
used in many ways by State, Federal, and municipal 
agencies. For example, sediment data are needed 
in order to design reservoirs that will provide space 
for the sediment that will be deposited from streams 
flowing into the reservoir. Water-temperature data 
are needed to design industrial cooling equipment, 
and data on the chemical quality of water are 

RADIOCHEMICAL, PESTICIDE, AND INTERNATIONAL HYDROLOG.ICAL DECADE 
NETWORKS AS OF JANUARY 1, 1967 

• RadiochennCII network stat1on 
c Pesticide network station 
• IHD network station 
)( More than one stilt ion at the same site 

12 



essential for planning municipal water-treatment 
plants. Water-quality information has become in
creasingly important in determining the recreational 
value of water and in the maintenance of fish and 
wildlife. Water-quality data are also necessary in 
research on the relation of water to its environment. 

SPECIAL-PURPOSE HYDROLOGIC 
RESEARCH NETWORKS 

The Survey has established three 
special-purpose hydrologic research 

--.................... networks: a hydrologic bench-mark 
network; a network that is part of the International 
Hydrological Decade program; and, a vigil network. 

Hydrologic Bench-Mark Network 
The hydrologic bench-mark network was established 

to collect data in selected areas where water resources 
have not been affected by man and, it is hoped, where 
the resources will remain in a natural state. This 
network will furnish information on how nature alone 
changes the landscape .and controls the water re-

sources, and thus will provide a framework that can 
be used to evaluate the effects of manmade changes 
elsewhere. Forty-seven bench-mark stations of a 
planned 1 00-station network have been established. 

International Hydrological Decade Network 

The International Hydrological Decade (IHD, 
1965-74) is a concerted study of water by many 
nations. As part of the IHD program the Geological 
Survey has designated 51 stations throughout the 
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United States as part of an international water
resources data network. Data collected at these 51 
stations will include seasonal and annual measure
ments of discharge of water and of dissolved solids 
and total sediment load. The network will provide 
specific data-such as the amount of sediment 
transported by streams to oceans-to help determine 
how water modifies the earth. 

Vigil Network 

The vigil network gathers data over long periods 
on the basic processes involved in the adjustment of 
river channels, terrain features, plant communities, 
and soils to changes in climate, natural environment, 
and land use. This network differs from the bench
mark network in that the sites selected need not be 
protected from the influence of man . 

• 
Specific purpose site 

• Small dralnaae basin 

Two types of observation stations are used: (I) 
Stations that monitor a specific hydrologic or geo
morphic process (at present there are 61 such stations 
in 18 States), and (2) stations in small drainage 
basins across the country in both east-west and 
north-south directions, that provide data for comparing 
and correlating processes throughout the Nation. Of 
12 such study basins that have been planned, 6 are 
established. 
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THE HYDROLOGIC OAT A NETWORK is 
part of the U.S. Geological Survey's program of 
water resources investigations, in which many State, 
county, municipal, and other Federal agencies co
operate. The program is designed to gain basic 
information about water as it occurs naturally and 
as it is influenced by man. Many other agencies 
contribute water information related to specific water 
problems, such as the suitability of water for agri
cultural use and the relation of water quality to 
health. However, the unique role of the Survey's 
Water Resources Division is to provide a fund of 
basic information that will serve as a library of water 
knowledge. As important as the Hydrologic Data 
Network is to water development and water manage
ment, it is equally important to research which will 
lead to a better understanding of water in the atmos
phere and on and beneath the earth's surface. 

Correlation and interpretation of all these water 
facts require the diversified talents and experience of 
engineers, geologists, geochemists, chemists, biologists, 
limnologists, mathematicians, and hydrologists. The 
Water Resources Division has such scientists at work 
in its offices and laboratories throughout the Nation. 
Studying our water resources and preparing reports 
to inform the public of their findings are prime 
functions of these scientists. 
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