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WATER-TEMPERATURE DATA ACQUISITION ACTIVITIES
IN THE UNITED STATES

by F. H. Pauszek

Introduction

Along with the growing interest in water quality during the last
decade, the need for data on all types of water-quality parameters has
also increased. One parameter of particular interest, because of its
many ramifications, is temperature. It influences many of the chemi-
cal and physical processes that take place in water. The solubility
of gases--for example, oxygen and carbon dioxide--and the solution of
mineral matter in water are functions of temperature. Such physical
properties as density and viscosity vary with temperature. Oxidation
of organic materials, as well as algal and bacterial growth, is pro-
moted or retarded by favorable or unfavorable temperatures.

Further, temperature bears on the utility of water: as a source
of public water supplies; for industrial use, particularly if the
water is used for cooling; and in the field of recreation involving
contact sports, fishing, and fish culture. In recent years, tempera-
ture changes resulting from inflow of heated industrial waste, particu-
larly effluent from power generating plants, have increased the need for
temperature data to determine the degree of change, its effect on
ecology, and the effect of any remedial action. Thus, because of the
many extensive and intensive effects, a large amount of temperature
data is collected on surface and ground waters by many agencies
throughout the country.

Moreover, because of its importance, there is a widespread in-

terest in temperature even by those who are not active collectors of

the data themselves. The industrialist, the manager, the public of-
ficial, and others at one time or another may have need for tempera-

ture data and may well raise the questions: Who is collecting tempera-
ture data? What is the extent of the activity? Where are the data being
collected? The purpose of this report is to answer these questions.

The information in the report is confined to the activities of Federal
and non-Federal agencies. It is based on information furnished to the



Office of Water Data Coordination, U.S. Geological Survey, and pub-
lished in the "Catalog of Information on Water Data, Index to Water
Quality Section, Edition 1970.'" This is one of four indexes, each
of which is a separate section of the Catalog. Three of the indexes,
"Index to Water-Quality Section,'" "Index to Surface-Water Section,"
and "Index to Ground-Water Stations," contain information on data
acquired on a recurrent basis at specific locations for a period of
3 years or more. The fourth section, '"Index to Areal Investigations
and Miscellaneous Activities," is concerned with specific projects
or shorter-term data activities that involve field or laboratory
measurements or observations not included in any other section of
the Catalog.

The Catalog is a record of activities throughout the country
(and in some places along the international border between the United
States and Canada) conducted by Federal and non-Federal agencies en-
gaged in the acquisition of water data and who furnish such informa-
tion for presentation in the Catalog. The Catalog itself is an out-
growth of an assignment to the Department of the Interior and in turn
to the Geological Survey, by the Office of Management and Budget,
through the medium of OMB Circular A-67. This Circular states in
part that one of the assigned responsibilities will be maintenance
of a "central catalog of information on . . . water data and on
Federal activities being planned or conducted to acquire such data."
As an extension of this activity, non-Federal agencies are solicited
to participate in the program.

In this report, information is presented by means of tables and
illustrations preceded by brief explanations. It includes the
agencies collecting the data, the number of stations located on
surface and ground waters where temperature measurements are made,
the distribution of stations by States and by the 21 regions of the
Water Resources Council (WRC) (a Federal agency created in accordance
with the Water Resources Planning Act of 1965), and the frequency of
measurements. Acquisition activities were not reported for those
areas left blank on some illustrations. The report does not contain
the actual temperature data. For this information, the particular
agency, Federal or non-Federal, acquiring the data will have to be
contacted. However, a bibliography at the end of this report lists
194 references which contain temperature data. Many of these refer-
ences, especially the publications of the Geological Survey, may be
available in major public and university libraries and libraries of
Federal and non-Federal agencies.
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TABLE 2.--Non-Federal agencies reporting information on
water-temperature data acquisition activities and codes
used in the Catalog of Information on Water Data

ARIZONA
B0l Water Resources Research Center
B0O3 Arizona Game and Fish Dept.

ARKANSAS

B50 Arkansas State Dept. of Health
B51 Arkansas Game and Fish Dept.

B52 Ark. Pollution Control Commission

CALIFORNIA

C00 Calif. Dept. of Water Resources

C03 Alameda County Water District

C06 Calif. Water Quality Control
Board

COLORADO

C50 Board of Water Commissioners, City
& County of Denver

C52 Dept. of Public Utilities, City of
Colorado Springs

C53 Boulder City-County Health Dept.

C54 Pueblo Board of Water Works

CONNECTICUT

D00 State Dept. of Health

D01 The Water Bureau of the Metropoli-
tan District

D02 Bridgeport Hydraulic Co.

DELAWARE
D50 Delaware Geological Survey

DISTRICT OF COLUMBIA

D53 Dept. of Sanitary Engineering,
Gov't of D. C.

D54 Dept. of Public Health, Gov't
of D. C.

FLORIDA
E0O2 Manatee County Health Dept.

GEORGIA

E50 Savannah Dept. of Water § Sewage
E53 City of Gainesville Water Works
E54 City of Rome Water Works

E55 City of Griffin Water Works

E56 Macon Board of Water Commissioners
E57 Atlanta Water Works

E58 Columbus Water Works

IDAHO
F52 1Idaho Dept. of Health

ILLINOIS

GO0 TI11. Dept. of Public Health

GO01 Metropolitan Sanitary District
of Greater Chicago

G02 1I11. Dept. of Registration and
Education

INDIANA
G50 Indiana State Board of Health

I0WA

HO1 Director of Lakeside Laboratory,
University of Iowa

HO2 Des Moines Water Works

HO3 Ottumwa Water Works

HO4 Dept. of Civil Engineering,
University of Iowa

HO5 1Iowa Dept. of Preventive Medicine
and Environmental Health

HO7 Fort Dodge Dept. of Municipal
Utilities

HO8 Council Bluffs Water Works

KANSAS

H50 Kansas State Dept. of Health

H53 Topeka Water Dept.

H54 Kansas Forestry, Fish and Game
Commission

KENTUCKY

101 Ky. State Dept. of Health, Water
Pollution Control Commission

102 Louisville Water Co.

LOUISIANA
I50 Rapides Parish Water Works
Pistrict No. 3
153 Jefferson Water Works District No.
154 Lafourche Water Works District No.
I55 East Jefferson Water Works District
No. 1
I56 New Orleans Sewerage & Water Board
I57 Bossier City Water Plant
I58 Monroe Water Treatment Plant

2
1

I59 La. Wild Life & Fisheries Commission

160 City of Shreveport Dept. of Water
Utilities

MARYLAND

D51 Baltimore County Health Dept.
D52 City of Baltimore Dept. of Public
Works

MICHIGAN

K50 Michigan Water Resources Commission



TABLE 2.--Non-Federal agencies reporting information on
water-temperature data acquisition activities and codes
used in the Catalog of Information on Water Data--Continued

MINNESOTA

L03 Otter Tail Power Co.

LO6 City of Duluth Water, Gas §&
Sewage Treatment Dept.

L08 Blandin Paper Co.

L10 Minneapolis-St. Paul Sanitary
District

L11 Minn. Pollution Control Agency

MISSISSIPPI

L50 City of Vicksburg Water Treat-
ment Plant

L51 City of Jackson Water Works

L53 City of Meridian Water & Sewer
Dept.

L54 City of Columbus Light § Water
Dept.

MISSOURI

M01 Kansas City Sanitary Sewer
District

M02 Univ. of Mo. at Rolla

M03 Metropolitan St. Louis Sewer
District

MONTANA
M50 Montana Fish and Game Dept.

NEBRASKA

NO1 Nebraska Dept. of Health

NO2 Omaha Metropolitan Utilities
District

NEVADA
N50 Nevada Dept. of Health, Welfare
and Rehabilitation

NEW JERSEY
050 Passaic Valley Water Commission
055 N. J. State Dept. of Health

NEW YORK
P50 N. Y. State Dept. of Health

NORTH CAROLINA

Q00 N. C. State Board of Health

Q01 N. C. Dept. of Water § Air
Resources

NORTH DAKOTA

Q50 N. Dak. Game and Fish Dept.

Q51 N. Dak. State Dept. of Health

Q52 Minot Water Treatment Plant

Q53 City of Bismarck Water Dept.

Q54 City of Dickinson Water Treat-
ment

Q55 Grand Forks Water Treatment Plant

OHIO

RO1 The Miami Conservancy District

R0O2 Ohio River Valley Water Sanitation
Commission

R03 Ohio Dept. of Health

OKLAHOMA
R50 Okla. State Dept. of Health

OREGON
S01 Ore. State Game Commission
S04 Fish Commission of Ore.

PENNSYLVANIA
S50 Pa. Dept. of Health

SOUTH CAROLINA
T51 Greenville Water Works
T52 Spartanburg Water Works

TENNESSEE

US50 Tenn. Game § Fish Commission
US1 Tenn. Dept. of Public Health
U52 Cleveland Water System

U53 City Water Co. of Chattanooga
US54 Bristol Water Plant

U57 Water Resources Research Center

UTAH

V50 Utah State Health Dept.

V52 Utah Division of Fish & Game

V53 Salt Lake County Water Conser-
vancy District

V54 Salt Lake City Water Supply §&
Waterworks

V58 Utah Geological and Mineralogical
Survey

WASHINGTON

X01 Skagit County PUD No. 1

X02 Chelen County PUD No. 1

X03 College of Fisheries, Univ. of
Washington

X05 Dept. of Zoology, Univ. of Wash.

X06 City of Bremerton Water Dept.

X09 Tacoma Dept. of Public Utilities

WEST VIRGINIA
X50 W. Va. Dept. of Natural Resources
X51 W. Va. Dept. of Health

WISCONSIN
YO0 Wis. Dept. of Natural Resources

WYOMING
Y51 Sheridan Water Dept.
Y53 Water Resources Research Institute






WATER-TEMPERATURE DATA ACQUISITION ACTIVITIES

Surface Waters

The widespread interest in water temperature is reflected in
the number of water-quality stations where temperature measurements
were made. Figure 1 shows the distribution and density of stations
on surface waters (streams, lakes, reservoirs, estuaries, canals,
and drains). Of the total number of 9,404 stations reported in the
index to water-quality section of the Catalog (1970 edition), tem-
perature data were collected at 7,525 surface-water stations--about
80 percent of the total. A breakdown of these stations shows that
5,969 were on streams, 963 were on lakes and reservoirs, 333 on es-
tuaries, and 260 on canals and drains.
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FIGURE 1.--Map of the United States showing the distribution

and density of water-quality stations on surface waters where
temperature measurements were made
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Figure 2 shows the number of active stations on surface waters
in each of the States and Puerto Rico where temperature measurements
were being made as of January 1, 1970. In addition, temperature
data were collected at stations located in Canada (along rivers con-
necting the Great Lakes), in the Ryukyu Islands, Guam, Midway Island,
and U.S. foreign installations.

A total of 7,525 stations was reported in operation in the States
and on the islands. Of these, 4,573 stations were operated by Federal
agencies; non-Federal agencies collected data at 2,952 stations. Al-
though in nine of the States and in Puerto Rico (as shown in fig. 2)
temperature data were collected by Federal agencies only, many of the
stations, especially those reported by the U.S. Geological Survey,
in these and other States were operated jointly in cooperation with
non-Federal agencies.

The number of stations varied from State to State, although the
concentration was greater in the eastern part of the country than in
the west. In States east of the Mississippi River, temperature
measurements were made at 4,004 stations. Of these, 38 percent were
located in States bordering the Great Lakes, a highly industrialized
area. West of the Mississippi River there were 3,281 stations of
which 1,454 (44 percent) were located in the coastal States--Wash-
ington, Oregon, California, and Louisiana. The remainder (1,827
stations) were distributed among the remaining 17 States west of the
Mississippi River. In the island possessions and U.S. foreign in-
stallations, the distribution of stations was: 22 on the Ryukyu
Islands, one on Guam, and one station at a U.S. foreign installa-
tion.

12
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Whereas figure 2 shows the distribution of stations by States,
figure 3 gives the distribution of water-quality stations on surface
waters in the 21 regions established by the Water Resources Council.
Temperature measurements were made at 7,409 stations, about 80 per-
cent of the total number of 9,244 stations in the 21 regions. Fed-
eral agencies operated 4,466 and non-Federal agencies operated 2,943
stations.

In the preceding section the general picture of temperature-
collecting activities on surface waters has been presented. In the
material to follow, a breakdown will be made by source, i.e., streams,
lakes, reservoirs, estuaries, canals, drains, and ground water; by
agency collecting the temperature data; and by frequency of measure-
ment.

14
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(02) Middle Atlantic
Region

(03) South Atlantic- Gulf
Region

(04) Great Lakes Region

(05) Ohio Region
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(16) Great Basin Region

(17) Columbia-North Pacific
Region

(18) California-South
Pacific Region

(19) Alaska Region
(20) Hawaii Region
(21) Puerto Rico Region



Streams, Lakes, and Reservoirs

Figure 4 shows the number of active stations on streams and lakes
and reservoirs (grouped together) in each of the States, Puerto Rico,
and the District of Columbia where temperature data were collected.
0f the 7,239 water-quality stations on streams, temperature data were
collected at 5,925 stations, 82 percent of the total. In addition,

25 stations were in Canada, 18 stations were located in the Ryukyu
Islands, and one at a U.S. foreign installation.

On lakes and reservoirs, temperature measurements were made at
963 stations, 69 percent of the total 1,389 stations on these sources.
Twenty-two of these stations were in Canada, four were located on the
Ryukyu Islands, and one on Guam. Totals include stations operated by
both Federal and non-Federal agencies.

Table 3 gives the names of the Federal agencies and non-Federal
agencies (grouped together), and the number of stations on streams
and lakes and reservoirs where temperature data were collected. Ten
Federal agencies and 82 non-Federal agencies collected temperature
data on streams. Eleven Federal agencies and 52 non-Federal agencies
collected temperature data on lakes and reservoirs.

TABLE 3.--Number of active water-quality stations operated
by Federal and non-Federal agencies on streams
and lakes and reservoirs where temperature
measurements were made

Lakes and

Streams Reservoirs
Atomic Energy Commission 38 4
Bureau of Reclamation 40 39
Bureau of Sport Fisheries and Wildlife 0 32
Corps of Engineers 175 91
Environmental Protection Agency 218 1014,
Forest Service 3k 2
Geological Survey 2924 206
International Boundary and Water Commission 13 0
Marine Corps 0 2
National Marine Fisheries Service 37 8
Naval Facilities Engineering Command 1 9
Tennessee Valley Authority 57 83
Subtotal 3534 587
Non-Federal agencies 2435 376
Total 5969 963

16
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Frequency of measurement becomes an important factor in water-
temperature data acquisition depending, of course, on the thermal con-
ditions and the time requirement for the information. As shown in
figure 5, monthly and quarterly measurements were made more often
than at any other frequency. At about 41 percent of the stations,
measurement was on a monthly basis, and about 22 percent on a quarter-
ly basis. Continuous temperature measurements were made at 731 sta-
tions. Thirty-nine percent of these stations were located in three
western States--Washington, Oregon, and California. In the East, about
the same number of stations (operating continuously) were distributed
among 25 States. Of the 936 monthly stations located east of the
Mississippi River, 545 were located in States bordering the Great
Lakes. Of the 999 monthly stations located west of the Mississippi
River, 331 were in States bordering the Mississippi River. Califor-
nia had the greatest number of stations. Most of the annual stations
were located in Florida. Weekly measurements were made at 296 sta-
tions; 141 were located in the eastern States, 143 in the western
States, and 12 in Canada.

In addition to the frequencies of measurements discussed above,
a number of other frequencies are reported in the Catalog. Ninety
stations were reported as operating on a seasonal basis, for example,
during the irrigation season, low flow season, or some other period
of the year best suited to fill that type of need. Fifty seasonal
stations were in California, 16 in Michigan, and the remainder in
eight other States.

18
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At many stations, the frequency of temperature measurement was
reported as "other periodic,'" that is, recurring measurements made
at intervals greater than annual. Since a substantial number of sta-
tions (636) were so classified, the locations and number of stations
are shown on figure 6. Two stations were operated on an irregular
basis and for 105 stations no frequencies were reported.

Table 4 lists the Federal agencies and non-Federal agencies

(grouped together) collecting temperature data on streams, the num-
ber of stations operated, and frequency of measurement.
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FIGURE 6.--Number of water-quality stations on
streams where temperature measurements were
made at intervals greater than annual

Puerto Rico-1
Ryukyu |. -2
Canada-13 Total-636

TABLE 4.--Federal and non-Federal agencies collecting
temperature data on streams, rumber of stations
operated, and frequency of measurement

Frequency
Contin-|Daily|Week- |Month-|Quar- |Annual|Sea- |Other Irreg-|Un- Total
AGENCY uous ly ly terly sonal [Periodic| ular [known
Atomic Energy Commission 9 3 4 12 1 - 9 - - o 38
Bureau of Reclamation -- -- 3 22 3 3 -- ? -- 2 40
Corps of Engineers 13 30 44 56 -- -- -- 32 -- -- 175
Environmental Protection
Agency 10 -- 70 76 1 o s 44 -- 17 218
Forest Service 16 - 1 1 5 _— 7 1 HES =~ 31
Geological Survey 556 | 466 40 893 | 289 278 5 352 2 43 2924
International Boundary
and Water Commission 7 1 - 5= g - . = — — 13
National Marine
Fisheries Service -- -- -- 19 s -- 18 - - —_ 37
Naval Facilities
Engineering Command -- -- e 1 s o o - - i ik
Tennessee Valley Authority 22 -- 12 16 4 -- - -- -- 3 57
Federal Agency Subtotal 633 | 500 | 174 | 1096 | 308 281 39 436 2 3 2 3534
Non-Federal Agency Subtotal 98 200 122 914 754 56 51 200 -- 40 2435
Grand Total 731 | 700 | 296 | 2010 |1062 337 90 636 2 105 5969
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As for streams, the frequency of temperature measurement on lakes
and reservoirs ranged from continuous to "other periodic," that is, at
intervals greater than annual. The latter frequency was reported for
231 stations--122 of these were located in Kansas and Florida, and 11
in Canada (fig. 7). More frequent temperature measurements were re-
ported for 692 stations. Figure 8 shows the distribution of these
stations on the basis of frequency. In addition, seasonal temperature
measurements were made at 20 stations in Kansas, three in California,

and one in Iowa. For 20 stations on lakes and reservoirs, no frequen-
cies were reported.

FIGURE 7.--Number of active water-quality stations on lakes
and reservoirs where temperature measurements were
made at intervals greater than annual

Alaska-0
Hawaii-0
Puerto Rico-0
Great Lakes-11 Total-231
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Total-141

C. Weekly

Guam-1
Alaska-2

Total-126
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As shown in Table 5, about 1-1/2 times as many stations were op-
erated on lakes and reservoirs by Federal than by non-Federal agencies.
However, the frequency of measurement varied. At 25 percent of the
stations operated by Federal agencies, temperature measurements were
made at monthly intervals; at 22 percent they were made weekly, daily,
and continuously. At about the same number of stations, measurements
were made annually or less frequently. At 65 percent of the stations
operated by non-Federal agencies, temperature measurements were made
monthly or more frequently, mostly weekly and daily. Annual and less
frequent measurements were made at a smaller number of stations.

TABLE 5.--Federal and non-Federal agencies collecting
temperature data on lakes and reservoirs, number
of stations, and frequency of measurement

Frequency
Contin-|Daily |[Week- |[Month-|Quar-|Annual| Sea- |Other Irreg-|Un- Total
AGENCY uous ly ly terly sonal|Periodic|ular |known
Atomic Energy Commission 2 -- - 1 - -- 1 = == s 4
Bureau of Reclamation -- -- -- 18 7 12 -- X -- 1 39
Corps of Engineers 8 9 18 38 - - - 18 -- - 91
Environmental Protection
Agency 3 -- 8 10 5 30 -- 49 -- 6 111
Forest Service -- -- -- s 2 == - - - e 9
Geological Survey 9 7 -- 20 3 83 3 81 = i 206
Marine Corps -- -- -- - - - s eE S 2 )
National Marine
Fisheries 1 -- -- 7 - s . i = — 8
Naval Facilities
Engineering Command -- 6 1 2 - e e e - - 9
Sport Fisheries and
Wildlife == = = 32 — o _— da - = 32
Tennessee Valley Authority 26 -- 33 17 1 -- -- -- -- 6 83
Federal Agency Subtotal 49 22 60 145 18 125 4 149 -- 15 587
Non-Federal Agency Subtotal 6 104 81 55 21 6 16 83 —_— 5 376
Grand Total 55 | 126 | 141 200 39 131 20 232 -- 20 963
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Estuaries

Of the remaining surface waters to be considered, the largest
number of water-quality stations was located on estuaries. There is
a growing interest in the quality of estuaries and estuarine areas
because they bear on the marine ecology and the utility of waterways
for recreation, transportation, and industry. Temperature measurements
were made at 333 stations (fig. 9). As to frequency, temperature
measurements were made monthly or quarterly at 241 stations and more
frequently at 70 stations (fig. 10). At one station, the Geological
Survey made one annual measurement. The California Water Quality
Control Board made seasonal measurements at two stations. At 19
stations, temperature measurements were made at intervals greater
than annual.

Table 6 lists the agencies collecting temperature data on estu-
aries, number of stations, and State or area of operation.

FIGURE 9.--Number of active stations on estuaries
where temperature measurements were made

Alaska-0
Hawaii-0

Puerto Rico-1  Total-333
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TABLE 6.--Agency, number of temperature stations on
estuaries, and State or area of operation

PART A--Federal Agencies

State and
Agency Number of Stations Total
Bureau of Reclamation California----56 56
Corps of Engineers Georgia------- 14
Louisiana------ 3
New Jersey----- 3
New York------- 4 24
Environmental Protection District of
Agency Columbia----- 5
Georgia-------- 1
Maryland------ 13
New Jersey----14
New York------ 35
Oregon--------- 2 70
Geological Survey Connecticut----1
Delaware------- 2
Florida-------- 4
Maryland------- 1
Mississippi----1
New York------- 1
N. Carolina---21
Oregon--------- 4
Rhode Island---5
S. Carolina----3
Washington----- 7
Puerto Rico----1 51
National Marine Fisheries Maryland------- 1
Service Oregon-------- 12
Washington----- 7 20
GRAND TOTAL 221
PART B--Non-Federal Agencies
State and
Agency Number of Stations Total
Dept. of Water Resources California----- 3
Water Quality Control Board California----11 14
State Dept. of Health Connecticut----7 2
Dept. of Sanitary Eng. District of
Columbia----20 20
Baltimore County Health Dept. Maryland------ 34
Dept. of Sanitary Eng. (DC) Maryland------- 9 43
State Dept. of Health New York------ 12 12
Fish Commission Oregon--------- 3 >
Manatee County Health Dept. Florida------- 13 13
GRAND TOTAL 112
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Canals and Drains

About 4 percent of the 7,409 temperature stations on surface
waters are located on canals and drains. Canals and drains are
grouped together because both are manmade and their basic use is con-
veyance of water. Although the terms are sometimes used synonymously,
canals have a wider use: transportation of water for public and in-
dustrial supply, irrigation, connecting bodies of water, and marine
transportation. Drains are used for drainage, irrigation, and storm
runoff.

Figure 11 shows the number of active water-quality stations on
canals and drains where temperature measurements were made. Of the
260 stations shown, 204 are on canals and 56 on drains.

Table 7 gives the names of agencies collecting temperature data
on canals and drains and the number of stations on each source.

FIGURE 11.--Number of active water-quality stations on canals
and drains where temperature measurements were made

Explanation

Canals S =5

Drains Total ico—L
Canals-204 g Pt 3
Drains-56
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TABLE 7.--Agencies collecting temperature data
on canals and drains and number of stations

Agency

Bureau of Reclamation

Corps of Engineers

Environmental Protection Agency

Geological Survey

International Boundary and Water
Commission

Subtotal (Federal)

California, Dept. of Water Resources

Colorado, Board of Water Commissioners,
City and County of Denver

Idaho, Dept. of Health

Illinois, Dept. of Health

New York, Dept. of Health

North Carolina, Board of Health

Oregon, Fish Commission

Pennsylvania, Dept. of Health

Utah, Health Dept.

Wisconsin, Dept. of Natural Resources

Subtotal (Non-Federal)

Grand Total

29

No. of Stations

Canals Drains
28 24
12 --

6 -
132 27
_1 i
179 51

8 5

1 —_

1 _—

2 —

4 -

1 -

1 —

1 -

4 -
_2 =

25 5
204 56

Total

52
12

159

230

[
(9}

Il\)-&l—ll—ll—l-&l\)r—l!—'

[O}]
o

260



Figure 12 shows the number of stations and frequency of temper-
ature measurements on canals and drains. In addition to those fre-
quencies shown, measurements were made at intervals greater than
annual at 77 stations on canals and at five stations on drains.
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Ground Waters

As reported in the Catalog, long-term water-quality data were ob-
tained at 5,280 ground-water sources (5,105 wells and 175 springs). Of
this total, temperature measurements were made on 3,390 wells and 130
springs, 67 percent of the total number of long-term water-quality
stations.

Figure 13 shows the number of active stations in each of the States
and Puerto Rico where temperature measurements were made on springs and
wells. In addition, 16 stations were located on Guam; one on Midway;
and four in the Ryukyu Islands. No temperature data were collected on
springs and wells in 12 States and Puerto Rico. In three States temper-
ature data were collected only on springs; and in 23 States temperature
data were collected only on wells. In 12 States temperature data were
collected on both springs and wells.

Table 8 shows the Federal agencies and non-Federal agencies (grouped
together) and the number of temperature stations operated on springs and
wells. Five Federal agencies and 22 non-Federal agencies collected tem=-
perature data on springs and wells.

TABLE 8.--Agencies and number of active temperature
stations on springs and wells

Number of Stations

Agency Springs Wells
Atomic Energy Commission -- 301
Bureau of Reclamation = 8
Geological Survey 44 1519
Naval Facilities Engineering Command -- 85
Public Health Service 3 --
Subtotal (Federal) 47 1913
Non-Federal agencies 83 1387
Total 130 3300
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At more than 85 percent of the stations on springs and wells,
temperature measurements were made annually or even less frequently.
Apparently the temperature of these ground waters changed very little
and did not warrant more frequent measurement (figs. 14 and 15). At
46 stations temperature measurements were made seasonally and at one
station the measurement was reported as irregular. No information

on frequency was reported for 23 stations.

FIGURE 14.--Number of temperature stations on springs and wells
where measurements were made at intervals greater than annual
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In the 21 Water Resources Council regions, temperature was
measured on 3,282 wells and 114 springs (fig. 16). The largest
number of stations was in the Columbia-North Pacific Region (17)
(620 springs and 40 wells). In the California-South Pacific Region
(18) temperature data were collected at 492 wells, and in the Lower
Mississippi Region (08) at 419 wells. No long-term stations were
located on springs in these latter two regions. In the South At-
lantic-Gulf Region (03) data were obtained at 355 wells and 79
springs. Fewer stations were operated in other regions.

Three Federal agencies collected temperature data at 1,912
wells. The U.S. Geological Survey measured temperature at 1,519
wells; the Atomic Energy Commission at 301; and the Naval Facili-
ties Engineering Command at 92 wells. Non-Federal agencies col-
lected temperature data at 1,370 wells.

The Geological Survey collected temperature data on 45 springs

and non-Federal agencies reported temperature data collection on
69 springs.

At 86 percent of the stations on wells, temperature measure-
ments were made annually or less frequently. The same frequencies
were reported for 82 percent of the stations on springs.
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List of Reports on Quality of Surface Waters of the United States
Published as U,S. Geological Survey Water-Supply Papers
(Water-Supply Paper numbers shown in table) 1/

[}

t: gE 2] w0 n 72] w0 (9] n wn wn n O .22
Sl 2F| ol H4| £4| Bl Be| 87| 83| &3] 8ol B
P2l 2g| & 1) fd| S| 81| £4| £5| £9] &9 <
1941 942

1942 | 950

1943 | 970

1944 | 1022

1945 | 1030

1946 | 1050

1947 | 1102

1948 1132 1133

1949 1162 1163

1950 1186 1187 | 1188 1189 1466
1951 1197 1198 | 1199 1200 1466
1952 1250 1251 | 1252 1253 1466
1953 1290 1291 | 1292 1293 : 1466
1954 1350 1351 | 1352 1353 1486
1955 1400 1401 | 1402 1403 1486
1956 1450 1451 | 1452 1453 1486
1957 1520 1521 | 1522 1523 1500
1958 1571 1572 | 1573 1574 1570
1959 1641 1642 | 1643 | 1644 1645 1640
1960 1741 1742 | 1743 | 1744 1745 1720
1961 1881 1882 | 1883 | 1884 1885 1953
1962 1941 1942 | 1943 | 1944 1945 1953
1963 1947 1948 | 1949 | 1950 1951 1953
1964 1954 1955 | 1956 | 1957 | 1958 1959

1965 1961 1962 | 1963 | 1964 | 1965 1966

1966 1991 1992 |1 1993 [ 1994 | 1995

1967 2011 2012 | 2013 | 2014 | 2015 2016

PARTS 1 AND 2--North Atlantic Slope Basins and South Atlantic Slope and
Eastern Gulf of Mexico Basins

PARTS 3 AND 4--Ohio River Basin and St. Lawrence River Basin

PARTS 5 AND 6--Hudson Bay and Upper Mississippi River Basins and Missouri
River Basin

PARTS 7-8--Lower Mississippi River Basin and Western Gulf of Mexico Basin

PARTS 9 AND 11--Colorado River Basin to Pacific Slope Basins in California

PARTS 9-14--Colorado River Basin to Pacific Slope Basins in Oregon and
Lower Columbia River Basin

PARTS 12-15--Pacific Slope Basins in Washington and Upper Columbia River
Basin to Alaska

PARTS 12-16--Pacific Slope Basins in Washington and Upper Columbia River
Basin to Hawaii and other Pacific areas

1/ Water-Supply Papers for 1968, 1969, and 1970 are in press.
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