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OPERATION OF HYDROLOGIC DATA COLLECTION STATIONS
BY THE U.S. GEOLOGICAL SURVEY IN 1983

By Alberto Condes de la Torre
ABSTRACT

The U.S. Geological Survey operated hydrologic data collection stations
during 1983 in response to the needs of all levels of Government for
hydrologic information. Surface-water discharge was determined at

11,076 stations; stage data on streams, reservoirs, and lakes were recorded
at 2,136 stations; and surface-water quality was determined at 4,610 sta-
tions. Ground-water levels were measured at 35,621 stations, and the
quality of ground water was determined at 7,648 stations nationwide.
Information on precipitation quantity was collected at 800 stations, and
quality of precipitation was analyzed at 121 stations. Funding support for
the hydrologic stations was derived either solely or from a combination of
three major sources--the Geological Survey's Federal Program, the Federal-
State Cooperative Program, and reimbursements from other Federal agencies.



INTRODUCTION

The U.S. Geological Survey operates hydrologic data collection stations
throughout the United States, Puerto Rico, and several Trust Territories.
These hydrologic stations are used to monitor the quantity and quality of
the water in the Nation's streams, lakes, and reservoirs, changes in
ground-water levels, and the quality of the ground water. The activities
are carried on in coordination with agencies at all governmental levels
(Gilbert and Buchanan, 1982).

The purpose of this report is to describe the number and distribution of
hydrologic data stations operated during the 1983 fiscal year. The report
also identifies the number of hydrologic stations by sources of funding
support--the Geological Survey's Federal program, the Federal-State
Cooperative Program, and reimbursements from other Federal agencies--or
from a combination of these.

SURFACE WATER

Surface-water discharge (flow) was determined by the U.S. Geological Survey
at 11,076 stations in fiscal year 1983. At 7,152 of these stations,
continuous discharge records were computed. That is, records were kept
such that the flow can be determined for any moment during any day. At
3,924 other streamflow stations, partial records were collected. For
example, at a station where there is an interest only in peak flows, data
are collected and recorded only at stages greater than some predetermined
level. The number of stations in each State where continuous surface-water
discharge data were collected ranged from 69C in California to 12 in
Delaware (figure 1). The Federal-State Cooperative Program funded opera-
tion of the largest number of continuous streamflow discharge stations--it
provides sole support for 3,567 stations, and in combination with other
sources, provided support for 1,258 more (figure 2). The Federal-State
Cooperative Program also funded the largest number of partial record dis-
charge stations--sole support of 2,860 stations, and in combination with
other sources, 586 more (figure 3).

At all stations where discharge was computed, a record of the stage--water
surface elevation--was maintained either continuously or during certain
events at partial record stations. In addition, stage only was collected
by the Geological Survey at 890 stream stations. At 419 of these stream
stations, stage was collected continuously. The continuous collection of
stage only at streams ranged from 124 stations in Florida to none in sev-
eral States (figure 4). The reimbursement from other Federal agencies
(OFA) supported the largest number of continuous stage only stations--193
(figure 5)--while the Federal-State Cooperative Program supported the most
partial record stage only stations--374 (figure 6).



Stage data were also collected at 1,246 stations on lakes and reservoirs by
the Geological Survey. Continuous record of stage was collected at

846 lake and reservoir stations, ranging from 115 in Texas to none in
several States (figure 7). The Federal-State Cooperative Program supported
the largest number of both continuous (figure 8) and partial record

(figure 9) stage stations on lakes and reservoirs--467 and 283 stations,
respectively.

Stream samples were collected and analyzed for water-quality character-
istics at 4,610 stations nationwide (figure 10). The types of water-
quality parameters measured varies from site to site and could include:
field determinations for temperature, specific conductance, pH, dissolved
oxygen, fecal coliform, and fecal streptococci; common constituents such as
calcium, magnesium, fluoride, sodium, potassium, dissolved solids, silica,
chloride, sulfate, hardness, bicarbonate, carbonate, and turbidity; major
nutrients such as phosphorus, ammonia, nitrate, and nitrite; trace metals
such as arsenic, cadmium, chromium, cobalt, copper, iron, lead, manganese,
mercury, selenium, and zinc; and selected radiochemical parameters and
suspended sediment. A continuous record was maintained at 784 of these
sites (figure 11), mainly for water temperature and conductance, but other
parameters such as dissolved oxygen and pH are also recorded continuously
at times. There are 2,906 stream sites at which water-quality data were
collected as part of a scheduled, long term operation (figure 12). These
include 501 stations, supported in the Federal Program, which make up the
National Stream Quality Accounting Network (NASQAN). NASQAN was estab-
lished by the U.S. Geological Survey to provide a uniform basis for con-
tinually assessing the quality of United States streams. An identical
suite of water-quality characteristics is measured at each NASQAN station
using the same set of rules concerning sample collection techniques, fre-
quency of sampling, and anmalytical methods (Briggs and Ficke, 1977). There
are 920 stations which were sampled as short term or project stations
(figure 13). The collection of surface-water-quality data received its
largest funding support from the Federal-State Cooperative Program.

GROUND WATER

Estimates indicate that 88 billion gallons per day of ground water are
withdrawn in the United States for public supply, rural use, irrigation,
and industrial uses (Solley and others, 1983). To provide the information
required to develop knowledge about ground water, a good data base must be
established and maintained. Water-level fluctuations are indicators of the
stresses placed on aquifers, their ability to yield water, and the quantity
of water in storage beneath the earth's surface. The U.S. Geological
Survey collected information on ground-water levels at 35,621 sites in 1983
(figure 14). Data on water levels were collected continuously at

1,982 sites, of which 1,313 were funded by the Federal-State Cooperative
Program (figure 15).



To assess long term trends, ground-water levels were collected at

24,047 stations as part of a scheduled, long term operation (figure 16).
when special areal studies were conducted, water levels were at times
collected at short term or project stations to supplement the information
available in the area from the long term stations. In 1983, water-level
data were collected at 9,592 stations for these projects (figure 17). The
Federal-State Cooperative Program provided funding support for 64 percent
of these stations.

The quality of ground water is alsoc of importance to users. In 1983,
ground water was sampled and analyzed at 7,648 stations (figure 18). To
maintain information on the changes in quality of critical ground-water
bodies, samples were collected at 3,071 stations as part of a scheduled,
long term operation (figure 19). Of these, sampling at 2,251 stations was
funded by the Federal-State Cooperative Program. Ground-water-quality data
were also collected at 4,577 stations to provide information needed for
short term, generally site-specific studies (figure 20).

PRECIPITATION

Collection of precipitation data by the U.S. Geological Survey is under-
taken only as part of an investigation of a specific hydrologic system.
Most of the time, precipitation data from the National Weather Service is
used. Precipitation data were collected at 800 sites nationwide

(figure 21). At 121 of these sites, quality of precipitation was deter-
mined. The largest support for the collection of precipitation quantity
(figure 22) and quality (figure 23) data came from the Federal-State
Cooperative Program and the Federal Program, respectively.

SUMMARY

The U.S. Geological Survey operates an extensive network nationwide for the
collection of hydrologic data, which is summarized in table 1. The
surface-water data include information on discharge and stage of streams,
stage of lakes and reservoirs, and surface-water quality. Data are also
collected on ground-water levels and the quality of ground water. Data on
the quantity and quality of precipitation are usually collected only in
selected study areas.
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OTHER
162

Total Stations = 7, 152

EXPLANATION:
SINGLE PROGRAM SUPPORT

FED = Federal

OFA = Other Federal Agencies

C0OP = Federal-State Cooperative Program
COMBINED PROGRAM SUPPORT

FED-COOP = Federal and Federal-State Cooperative Program

COOP-OFA=Federal-State Cooperative and Other Federal Agencies

Figure 2.--Number of continuous surface-water discharge stations
and sources of funding support, fiscal year 1983.
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CooP
2860

OTHER
11

OFA
394

FED-COOP
559

Total Stations = 3, 924

EXPLANATION:
SINGLE PROGRAM SUPPORT
OFA = Other Federal Agencies
COOP = Federal-State Cooperative Program
COMBINED PROGRAM SUPPORT
FED-COOP = Federal and Federal-State Cooperative Program

Figure 3.--Number of partial record surface-water discharge
stations and sources of funding support, fiscal

year 1983,
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FED-COOP
8
OTHER
2
0FA
193
Total Stations = 419
EXPLANATION:
SINGLE PROGRAM SUPPORT

OFA = Other Federal Agencies
CO0P = Federal-State Cooperative Program
COMBINED PROGRAM SUPPORT
FED-COOP = Federal and Federal-State Cooperative Program

Figure 5.--Number of continuous surface-water stage only statious
on streams ana sovurces of funding support, fiscal

year 1983,



34
FED
9
OFA
50
FED-COOP
38
Total Stations = 471
EXPLANATION:
SINGLE PROGRAM SUPPORT
FED = Federal

OFA = Other Federal Agencies
COOP = Federal-State Cooperative Progras
COMBINED PROGRAM SUPPORT
FED-COOP = Federal and Federal-State Cooperative Program

Figure 6.--Number of partial record surface-water stage only
stations on streams and the sources of funding
support, fiscal year 1983.
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CooP-0FA
39
FED-CO0P
" OFA
258
Total Stations = 846
EXPLANATION:

SINGLE PROGRAM SUPPORT
OFA = (ther Federal Agencies
COOP = Federal-State Cooperative Program
COMBINED PROGRAM SUPPORT
FED-COOP = Federal and Federal-State Cooperative Program
COOP-OFA=Federal-State Cooperative and Other Fed Agencies

Figure 8.-—-Number of continuous surface-water stage only stations
on lakes and reservoirs and the sources of funding
support, fiscal year 1983.
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88

Total Stations = 400

EXPLANATION
SINGLE PROGRAM SUPPORT
FED = Federal
OFA = Other Federal Agencies
C00P = Federal-State Cooperative Prograa
COMBINED PROGRAM SUPPORT
FED-COOP = Federal and Federal-State Cooperative Program

Figure 9.--Number of partial record surface-water stage only
stations on lakes and reservoirs and the sources of
funding support, fiscal year 1983.
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COOP-OFA
39
OTHER
FED i
157
OFA
FED-COOP il
72
Total Stations = 784
EXPLANATION:
SINGLE PROGRAM SUPPORT
FED = Federal

OFA = Other Federal Agencies
COOP = Federal-State Cooperative Program
COMBINED PROGRAM SUPPORT
FED-COOP = Federal and Federal-State Cooperative Program
C00P-OFA=Federal-State Cooperative and Other Federal Agencies

Figure 11.--Number of continuous surface-water-quality stations
and sources of funding support, fiscal year 1983.
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CooP
1629

— OTHER
48
OFA
410
FED
540
FED-COOP
219

Total Stations = 2, 906

EXPLANATION:
SINGLE PROGRAM SUPPORT
FED = Federal
OFA = Other Federal Agencies
COOP = Federal-State Cooperative Program
COMBINED PROGRAM SUPPORT
FED-COOP = Federal and Federal-State Cooperative Program

Figure 12.~--Number of scheduled, long term operation surface-water
quality stations and sources of funding support,

fiscal year 1983.
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CooP

3g2
FED
22
OTHER
24
FED-COOP
a8
OFA
294
Total Stations=920
EXPLANATION:

SINGLE PROGRAM SUPPORT
FED = Federal
OFA = Other Federal Agencies
CO0P = Federal-State Cooperative Program
COMBINED PROGRAM SUPPORT
FED-COOP = Federal and Federal-State Cooperative Program

Figure 13.-—Number of short term or project surface-water—-quality
stations and sources of funding support, fiscal
year 1983.
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CooP
1313

OFA
117

FED-CO0P

104 451

Total Stations = {, 982

EXPLANATION:
SINGLE PROGRAM SUPPORT
FED = Federal
OFA = Other Federal Agencies
COOP = Federal-State Cooperative Program
COMBINED PROGRAM SUPPORT
FED-COOP = Federal and Federal-State Cooperative Program

Figure 15.--Number of continuous ground-water level stations and
sources of funding support, fiscal year 1983.
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OTHER
1780

FED-COOP
4970

Total Stations = 24, 047

EXPLANATION:
SINGLE PROGRAM SUPPORT
COOP = Federal-State Cooperative Program
COMBINED PROGRAM SUPPORT
FED-COOP = Federal and Federal-State Cooperative Program

Figure 16.--Number of scheduled, long term operation ground-water
level stations and sources of funding support,
fiscal year 1983,
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CooP
6163

— OTHER
8

OFA
607

FED-COOP
1005

FED
1719

Total Stations = 9,592

EXPLANATION:
SINGLE PROGRAM SUPPORT

FED = Federal

OFA = Other Federal Agencies

CO0P = Federal-State Cooperative Program
COMBINED PROGRAM SUPPORT

FED-COOP = Federal and Federal-State Cooperative Program

Figure 17.--Number of short term or project ground-water level
stations and the sources of funding support,
fiscal year 1983.
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OTHER
{7

OFA
219

FED-COOP
584

Total Stations = 3,071

EXPLANATION:
SINGLE PROGRAM SUPPORT
OFA = Other Federal Agencies
COOP = Federal-State Cooperative Program
COMBINED PROGRAM SUPPORT
FED-COOP = Federal and Federal-State Cooperative Program

Figure 19.--Number of scheduled, long term operation ground-water
quality stations and the sources of funding support,
fiscal year 1983.
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CooP

2162
FED OFA
h47 288
FED-COOP
1560

Total Stations = 4,577

EXPLANATION
SINGLE PROGRAM SUPPORT
FED = Federal
OFA = Other Federal Agencies
COOP = Federal-State Cooperative Program
COMBINED PROGRAM SUPPORT
FED-COOP = Federal and Federal-State Cooperative Program

Figure 20.--Number of short term or project ground-water-quality
stations and the sources of funding support, fiscal

year 1983.
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CooP

425
FED-OFA
2
FED
60 OFA
{32
FED-COOP
{81
Total Stations = 800
EXPLANATION:

SINGLE PROGRAM SUPPORT
FED = Federal
OFA = Other Federal Agencies
COOP = Federal-State Cooperative Program
COMBINED PROGRAM SUPPORT
FED-OFA = Federal and Other Federal Agencies
FED-COOP = Federal and Federal-State Cooperative Program

Figure 22.--Number of precipitation quantity stations and the
source of funding support, fiscal year 1983.
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CooP

19
FED-COOP
3
FED OFA
94 5

Total Stations = 121

EXPLANATION
SINGLE PROGRAM SUPPORT

FED = Federal

C00P = Federal-State Cooperative Program

OFA = Other Federal Agencies
COMBINED PROGRAM SUPPORT

FED-COOP = Federal and Federal-State Cooperative Program

Figure 23.--Number of precipitation quality stations and the
source of funding, fiscal year 1983.
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