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PREFACE

This report on reservoirs in the United States was prepared in 
the Water Resources Division, C. G. Paulsen, chief hydraulic 
engineer, under the general supervision of J. V. B. Wells, chief, 
Surface Water Branch. It revises and supersedes a report pub­ 
lished as Geological Survey Circular 23, by G. EarlHarbeck, Jr., 
1948. The text is largely the work of the junior author as pre­ 
sented in Circular 23, amplified and brought up to date by the 
senior author. Tabular data were verified, revised when neces­ 
sary, expanded, and brought up to date by the senior author. Both 
reports were prepared with the advice of W. B. Langbein.

The basic data were obtained mainly by the district offices of 
the Surface Water Branch, directly from the owner or operator 
of the reservoir when practicable. Complete data were not avail­ 
able for all reservoirs.

Acknowledgment is made to the following agencies and organi­ 
zations for their cooperation in making information available: the 
Corps of Engineers, the Bureau of Reclamation, the Tennessee 
Valley Authority, the Soil Conservation Service, and several other 
Federal agencies; agencies of States, counties, and municipali­ 
ties; water users associations, conservation and irrigation dis­ 
tricts, flood control and conservation districts, many power, wa­ 
ter, canal, and reservoir companies, and many individuals.

In bringing the compilation up to date every effort was made to 
obtain the results of the most recent surveys to determine res­ 
ervoir capacity. However, it is realized that some of the data 
published herein may be in error; any corrections or additions 
that can be furnished by the user of these records will be appre­ 
ciated.
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CONTRIBUTIONS TO THE HYDROLOGY OF THE UNITED STATES

RESERVOIRS IN THE UNITED STATES

By N. O. THOMAS and G. E. HARBECK, Jr.

ABSTRACT

Reservoir storage facilities in the United States play an important part 
in the national economy. Storage facilities have enabled the country to uti­ 
lize to a much fuller extent one of the most valuable natural resources: wa­ 
ter. During recent years the construction of reservoirs has continued at a 
high rate. This report shows the status of these facilities on January 1, 
1954, and describes briefly some of the reasons for growth of reservoir 
facilities in the United States.

Descriptive data are given for reservoirs having a capacity of 5, 000 
acre-feet or more and for natural lakes having a usable capacity of 5,000 
acre-feet or more. Included are reservoirs and lakes completed as of Jan­ 
uary 1, 1954, and reservoirs under construction on that date. The total 
number of such reservoirs and lakes is 1, 300.

A descriptive list of reservoirs in the United States was first published 
by the United States Geological Survey in March 1948. That report, Geo­ 
logical Survey Circular 23, entitled Reservoirs in the United States, in­ 
cluded reservoirs completed as of January 1, 1947. Since January 1, 1947, 
reservoirs representing a total usable capacity of 115,000,000 acre-feet, 
or an increase of 71 percent, have been constructed or are under construc­ 
tion. Data about these new reservoirs are presented herein, and the data 
shown for reservoirs constructed before 1947 have been corrected on the 
basis of the latest available survey to determine reservoir capacity.

The total usable capacity of reservoirs and lakes included in this com­ 
pilation amounts to 278, 120, 000 acre-feet, and the corresponding surface 
area totals 11, 046, 000 acres.

INTRODUCTION

Man has engaged in the control of flowing water since history 
began. Among his early recorded efforts were reservoirs for 
municipal water supplies constructed near ancient Jerusalem to 
store water brought there in masonry conduits (Draffin, 1939, p. 
122-127). Irrigation was practiced in Egypt as early as 2000 B. 
C. There the "basin system" was used from ancient times until 
the 19th century. The land was divided into basins of approxi­ 
mately 40, 000 acres, separated by earthen dikes (To4d, 1929, p. 
536). Generally flood waters of the Nile flowing through canals 
inundated the basins. Many of these basin systems were built by

1



2 x CONTRIBUTIONS TO HYDROLOGY

the Pharaohs. In years of no floods, the crops suffered. Lake 
Maeris, which according to Herodotus was an ancient storage 
reservoir, reputedly had an area of 30,000 acres. In India, the 
British found at the time of their occupancy of the Presidency 
of Madras about 50, 000 reservoirs for irrigation, many believed 
to be of ancient construction (Turneaure and Russell, 1909, p. 1- 
12). During the period A. D. 115-130 reservoirs were built to 
improve the water supply of Athens. Much has been written 
concerning the elaborate collection and distribution system built 
to supply Rome, and parts of it remain to this day as monuments 
to the engineering skill employed by the Romans in solving the 
problem of large-scale municipal water supplies.

For whatever purpose--whether it be irrigation, municipal 
supply, power, or flood control--man has recognized the desir­ 
ability of adequate and controllable water supplies. Man cannot 
yet control the time and amount of precipitation effectively, but 
he has long tried to overcome variation in the supply of water by 
storage. Water storage has contributed materially to the devel­ 
opment of the United States. The successful agricultural econ­ 
omy in the semiarid sections of the West depends largely on 
storage of a part of the annual water supply for use during the 
growing season. The growth of our vast industrial centers has 
been made possible only by adequate year-round water supplies 
for municipal and industrial use. Industrial development in 
many sections has paralleled the increase in available power 
supplies. The retention of flood flows by flood-control reser­ 
voirs has contributed materially to the protection of downstream 
developments.

The interest of the Geological Survey in the reservoirs of the 
United States may be traced back to 1888, when the Sundry Civil 
Appropriation Act of that year provided (Follansbee, 1939, p. 33):

For the purpose of investigating the extent 
to which the arid region of the United States 
can be redeemed by irrigation and the segre­ 
gation of the irrigable lands in such arid re­ 
gion, and for the selection of sites for reser­ 
voirs and other hydraulic works necessary 
for the storage and utilization of water for 
irrigation and the prevention of floods and 
overflows, ***the work to be performed by 
the Geological Survey under the direction of 
the Secretary of the Interior, the sum of one 
hftndred thousand dollars***.

The irrigation survey (1888-90), a branch of the Geological Sur­ 
vey, made the first systematic investigation of water resources 
conducted in the United States. During its 2-year life, much was 
done to evaluate the water resources of the arid West,and the
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of potential water supplies and their utilization was clearly dem­ 
onstrated.

Other legislation affecting the construction of reservoirs in the 
West included the Carey Act of 1894, which authorized grants of 
public lands to the Western States on condition that the granted 
land be irrigated. However, progress in reclaiming the arid lands 
was slow, partly because the size and cost of many of the nec­ 
essary projects were beyond the resources of the States and pri­ 
vate interests.

The great development of the arid West near the turn of the 
century was made possible largely by the construction of storage 
reservoirs. In regions where precipitation was insufficient for 
agriculture, reservoirs are required to hold the spring floods 
from melting snow and the quick runoff from short, intense 
summer storms. The first reservoir of more than 5,000 acre- 
feet capacity with provision for irrigation is believed tobe French 
Lake in northern California, built in 1859. Not many large res­ 
ervoirs were built in the West before 1900, but after that year 
their construction proceeded much more rapidly and from 1910 to 
1920 the capacity of reservoirs constructed for irrigation ex­ 
ceeded that for any other use (see fig. 1). Total capacity for 
power in single-purpose and multipurpose reservoirs forged a- 
head of capacity for irrigation in the thirties, and total capacity 
for flood control overtook irrigation capacity in the early fifties; 
but capacity for irrigation has maintained a steady growth.

The Reclamation Act, or Newlands Act, of 1902 provided Fed­ 
eral aid for the construction of reservoirs. It stimulated the 
construction of reclamation works by providing a way of amor­ 
tizing heavy initial costs over a period of many years. With this 
legislation, the development of the arid West advanced in the early 
years of this century in a way that it could not have done other­ 
wise. As many reservoirs were built to assure an adequate sup­ 
ply of water for agriculture, the settlement of the West proceeded 
rapidly.

Most of the irrigated farmlands are in the 17 Western States, 
and, according to the Bureau of the Census, the following acre­ 
ages in these States were irrigated by surface water:

Year Acreage

1919 ........... 16,317,451
1929 ........... 16,073,246
1939 ........... 20,354,239
1949 ........... 19,272,564
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RESERVOIRS IN THE UNITED STATES 5

In addition, 453, 303 acres of farmland in the States of Arkansas, 
Louisiana, and Florida were irrigated from surface water sources 
during 1949. When these figures are compared with the usable 
reservoir capacity for irrigation at 10-year intervals, as shown 
in figure 1, it can be seen that the acreage of farmland irrigated 
by water from streams and lakes has increased much less than 
reservoir capacity for irrigation. It appears that acreage irri­ 
gated from surface water in the Western States has to some ex­ 
tent become stabilized at about 20 million acres. Two other con - 
elusions can probably be drawn from the comparison: irrigation 
developments in recent year shave required more storage per ir­ 
rigated acre than earlier developments; and much of the large in­ 
crease in storage of water for irrigation use since 1920 has been 
utilized for the purpose of reducing crop failures on land already 
being irrigated.

The acreage of land fully or supplementally irrigated by works 
constructed by the Bureau jof Reclamation is given as follows for 
10-year intervals*

Year Acreage

1909 410,628
1919 2,103,568
1929 2,718,130
1939 3,140,976
1949 4,820,589
1953 6,097,615

These areas are included in the census figures previously given 
for the 17 Western States. During the period 1919-53, acreage 
irrigated by Bureau of Reclamation works increased about three­ 
fold, following very closely the increase in storage for irrigation 
shown in figure 1.

Reservoirs were, or course, constructed for water power long 
before the advent of hydroelectric power, but it was after trans­ 
mission of electric power over long distances become possible 
that the construction of power reservoirs began an extraordinary 
growth. The first hydroelectric station began operation in 1882 
in Appleton, Wis. (Daugherty, Horton, and Davenport, 1928, p. 
29). From 1890-1910, the most rapid growth in reservoir con­ 
struction for power occurred in New England. Since 1910, power- 
reservoir construction has continued at a rapid pace, with great 
increases in the Pacific States and in the South Atlantic States 
during 1920-30, in the Mountain States during 1930-40, and in the 
Pacific States during 1940-50. Completion of Lake Mead (Hoover 
Dam) and the Tennessee Valley reservoirs contributed greatly to 
the consistently sharp increases shown by figure 1 for the two de­ 
cades 1930-50. The greatest increase in reservoir construction
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for power is indicated during the current decade beginning in 1950. 
Total construction for power during the decade is expected to ex­ 
ceed 28 million acre-feet. At present, the capacity of reservoirs 
for power leads that of all other uses; 33 percent of the total res­ 
ervoir capacity in the United States is allocated for power produc­ 
tion.

Installed hydroelectric generating capacity and the production 
of hydroelectric power by utility companies are compared with us­ 
able reservoir storage for power in figure 2. All three factors 
have consistently shown an upward trend. The largest increase in 
installed generating capacity (5.65 million kilowatts) took place 
during the decade ending in 1949, following the large increase in 
reservoir storage for power during the decade ending in 1939. The 
graph for 1953 does not include an additional 18. 1-million acre- 
feet of reservoir storage for power which will be provided by res­ 
ervoirs under construction on January 1, 1954. It is expected that 
this additional storage will raise installed capacity to about 25 
million kilowatts. Consequently, both reservoir storage and ca­ 
pacity for generation of hydroelectric power will have their great­ 
est increases during the current decade, beginning in 1950. Pro­ 
duction of power depends upon demand and other factors and is
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subject, therefore, to more variation than either reservoir stor­ 
age or generating capacity. However, based on the trends in res­ 
ervoir storage and generating capacity, annual production of hy­ 
droelectric power is expected to reach about 125 billion kilowatt - 
hours within the next few years.

Construction of reservoir capacity for flood control redeived 
its first notable impetus in the early twenties with the completion 
of reservoirs in the Miami River basin in Ohio built in consequence 
of the disastrous flood of 1913. Since 1930, the construction of 
flood-control reservoirs or the allocation of capacity in multipur­ 
pose reservoirs for flood control has increased at a higher rate 
than that for any other use, the total reservoir capacity for this 
purpose is now surpassed only by capacity allocated for power. 
Including reservoirs under construction on January 1, 1954, the 
increase in flood-control capacity since 1950 has totaled more than 
38 million acre-feet the greatest increase for any use during a 
decade. This increase is due primarily to the construction of res­ 
ervoirs in the Missouri River basin and in the States of Texas and 
Arkansas.

The present compilation of reservoirs in the United States is an 
inventory of facilities for the use and control of one of our most 
important natural resources. The purposes of reservoir construc­ 
tion reflect the changes in the national economy since water stor­ 
age began. In colonial days and the early years of the Republic, 
many low dams and small storage reservoirs were built for minor 
industries and for log driving. Apparently the earliest recorded 
effort to store water supplies of a substantial amount was made in

New Hampshire, where records show that a control structure built 
at the outlet of Massabesic Lake in 1738 increased the storage ca­ 
pacity of the lake by 19,000 acre-feet. This early development was 
made originally to operate a gristmill and sawmill, but most of the 
earlier reservoirs of large size were built to insure adequate wa­ 
ter supplies for the canal systems in use during the first half of 
the 19th century. Although some of these old reservoirs are still 
used to supply canals, many are now used only for recreation and 
their original purpose is all but forgotten.

The latter part of the 19th century saw an appreciable increase 
in reservoir construction for municipal supplies. The water needs 
of rapidly growing cities of the East were outstripping their local 
supplies, and the construction of storage reservoirs was under­ 
taken.

One of the earliest large reservoirs for navigation was Cayuga 
Lake in New York, where a dam was built about 1825 to raise the 
level of the lake and provide supplemental water for the Erie Ca- 
nel. Also constructed about the same time was the outlet struc­ 
ture for Lake Drummond in Virginia to provide water for slack- 
season navigation. In the 19th century the growth of reservoir



8 CONTRIBUTIONS TO HYDROLOGY

capacity for navigation was slow, and in the last half of the century 
many of these reservoirs were abandoned. During the past 20 
years, however, outstanding growth has taken place with the com­ 
pletion of multipurpose projects having substantial allocations for 
navigation. Such projects in the Missouri and Tennessee River 
basins have accounted for most of this growth. Many reservoirs 
have also been created by dams constructed specifically to main­ 
tain navigable depths on streams such as the Ohio and upper Mis­ 
sissippi Rivers; they are not included in this compilation because 
they are not storage reservoirs in the usual sense of storing wa­ 
ter for later release.

The following list of reservoirs are all those in the United 
States having usable capacities of 2 million acre-feet or more, in 
order of size. All of the 21 reservoirs are multipurpose, and all 
are in public ownership. On January 1, 1947, there were only 9 
multipurpose reservoirs having usable capacities of 2 million 
acre-feet or more. The increase to 21 exemplifies the trend to­ 
ward large multipurpose projects in recent years.

Reservoirs in the United States having usable capacities 
of 2 million acre-feet or more.

Usable capacity 
Reservoir . (acre-feet)

Lake Mead, Arizona and Nevada. .......... 27, 207, 000
Garrison, North Dakota a/................ b 18, 100, 000
Oahe, South Dakota a/. ................... b 17, 000, 000
Fort Peck, Montana ..................... 14,900,000
Franklin D. Roosevelt Lake, Washington ... 5, 071, 700
Fort Randall, South Dakota a/............. b 4, 900, 000
Lake Texoma, Oklahoma and Texas. ....... 4, 496, 000
Bull Shoals, Arkansas ................... 4, 440, 000
Shasta, California ....................... 4, 377, 300
Wolf Creek, Kentucky .................... 4, 236, 000
Kentucky, Kentucky ...................... 4, 010, 800
Falcon, Texas........................... 3,785,000
Table Rock, Missouri a/ ................. b 3, 462, 000
Hungry Horse, Montana .................. 2,982,000
Texarkana, Texas a/..................... b 2,654,000
Lake Ouachita, Arkansas a/............... b 2, 602, 000
Norris, Tennessee....................... 2,281,000
Tuttle Creek, Kansas c_/.................. b 2, 280, 000
Elephant Butte, New Mexico .............. 2, 185, 400
John H. Kerr, Virginia a^/ ................ b 2, 110, 500
Canyon Ferry, Montana .................. 2,043,000

a Under construction as of January 1, 1954. 
b When completed.
c Construction started but further work had been suspended 

as of January 1, 1954.
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As it is common practice in some regions of the United States 
to express reservoir capacities in units other than acre-feet, the 
following conversion factors may be useful:

1 acre-foot = 0. 3259 million gallons
1 acre-foot = 0. 04356 million cubic feet
I acre-foot = 0. 5042 cubic foot per second per day

Of the privately-owned reservoirs, the largest is Lake Murray 
in South Carolina, completed in 1930 for power and having a usa­ 
ble capacity of 1, 614,000 acre-feet. Among the reservoirs used 
primarily for municipal purposes, Quabbin Reservoir in Massa­ 
chusetts, completed in 1939, holds first rank with a usable capa­ 
city of 1, 279, 000 acre-feet.

Several features are apparent from the chart in figure 3 show­ 
ing number and average capacity of reservoirs constructed by de­ 
cades. The greatest increase in the number of reservoirs con­ 
structed during a decade was in the period that ended in 1909, and 
was almost entirely due to the large numbers of reservoirs that 
were built for irrigation in that decade, following the Reclamation

(Newlands) Act of 1902. Countless reservoirs of less than 5,000 
acre-feet capacity were also built during that same period as the 
developers of the West sought to utilize water supplies for irri­ 
gation.

Most of the multiple-use reservoirs have had their inception 
since 1930, and since then there has been a major change in size. 
The average capacity of all reservoirs exceeding 5, 000 acre-feet 
was about 68,000 acre-feet at the end of 1929, and by the end of 
1949 it had increased to about 150,000 acre-feet. However, as 
shown in figure 3, the average capacity of reservoirs built in the 
decade 1930-39 was about 278,000 acre-feet; a moderate increase 
took place during the 1940-49 decade. Since 1950 the trend toward 
larger reservoirs has been even more pronounced; the 158 reser­ 
voirs of more than 5, 000 acre-feet capacity completed during the 
period 1950-53 or under construction on January 1, 1954,have an 
average capacity of about 680,000 acre-feet.

Technical advances have made feasible the construction of 
large projects that had long been known to be desirable but hith­ 
erto had been considered impracticable from the standpoint of de­ 
sign. Thus as the number of reservoir sites available for econo­ 
mic development decreased and the demand for storage capacity 
for various uses increased, it was practical and necessary to re­ 
sort to reservoirs of a much larger size than those previously 
constructed.
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Federally-sponsored conservation programs may result in an 
increasing number of reservoirs having less than 5,000 acre-feet 
of capacity. The Watershed Protection and Flood Prevention Act 
of 1954, Public Law 566, 83d Congress, 2d Session, authorizes 
the Secretary of Agriculture to cooperate with State and local a- 
gencies in the planning and carrying out of works of improvement 
for conservation, development, utilization, and disposal of water 
and for the prevention of erosion, floodwater, and sediment dam­ 
ages. Works of improvement, as defined by the act, are those in 
watershed or subwatershed areas not exceeding 250,000 acres and 
not including any single structure that provides more than 5,000 
acre-feet of total capacity. Storage facilities provided by smaller 
reservoirs are considered to be of minor importance at the pre­ 
sent time (1954), and reservoirs having less than 5, 000 acre-feet 
of capacity are not included in this compilation. However, if the 
program authorized by the act should be implemented, many res­ 
ervoirs having a capacity of less than 5,000 acre-feet may be con­ 
structed and smaller reservoirs could achieve greater importance 
in water control and utilization.
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EXPLANATION OF COMPILED DATA

Descriptive data on reservoirs are shown in table 1, pages 
to . Reservoirs are listed alphabetically by States. The list 
includes reservoirs completed or under construction on January 
1, 1954, having a total capacity of 5,000 acre-feet or more and 
natural lakes having a usable capacity of 5,000 acre-feet or more. 
It will be noted that a majority of the reservoirs listed in Geolog­ 
ical Survey Circular 23 (Harbeck, 1948) have not been resur- 
veyed, and the data shown herein for such reservoirs have not 
been changed. However, new surveys have been made at many 
reservoirs to determine current data on storage and the rate of 
sedimentation. The results of the latest available survey are 
given in table 1, except in a few instances where the owner or op­ 
erator indicated that the results were not of sufficient accuracy 
to warrant a revision of previously published data. At some res­ 
ervoirs the operating conditions have been changed since 1947 or 
major construction work affecting the capacity has been per­ 
formed. Data shown in the table also reflect these changes.

Generally, data shown in table 1 for reservoirs completed since 
1947 are based on the original survey. These reservoirs repre­ 
sent additions to the compilation published in 1948. It should be 
understood that the information shown for reservoirs under con­ 
struction on January 1, 1954, is based on the premise that the 
reservoir will be completed in accordance with owner's plans.

Name of Reservoir and Stream

Reservoirs are listed alphabetically within each State. If the 
reservoir is on a boundary stream, it is listed under the States 
bound. This duplication should be taken into account in any sum­ 
mation studies. If the stream on which the reservoir is situated 
flows across a State line, and merely backwater from the dam ex­ 
tends across that line, the reservoir is listed under the name of 
the State in which the dam or outlet structure is situated.

The name used is the latest legal name of the reservoir. The 
name of the dam, if widely known, is given parenthetically if it 
differs from the name of the reservoir. The water supply is gen­ 
erally derived from the stream on which the reservoir is situated. 
However, some reservoirs are on minor tributaries and are filled 
by diversions from the main streams. In such instances, the name 
of the stream furnishing the main supply is given, and the off- 
stream location of the reservoir is shown in a footnote. A few 
reservoirs are situated on small unnamed streams, and the names 
of the streams to which *he small streams are tributary aregivenj 
with an explanatory footnote.

370374 O - 56 - Z
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Location

The location shown is that of the dam or control works and is 
given by drainage basin index number and geographic or landline 
location.

The basin index number, made up of figures and letters, re­ 
fers to the drainage area subdivision as shown in plate 1 which is 
the same as plate 2 of Water-Supply Paper 995 (Jones and Helland, 
1948). The figures in the basin index number identify the major 
areas that form the great drainage basins of the country, as clas­ 
sified and used by the Geological Survey before 1914. In thatyear 
Part 12, originally the North Pacific basins, was further subdi­ 
vided into Part 12, Pacific slope basins in Washington and Upper 
Columbia River Basin, Part 13, Snake River Basin, and Part 14, 
Pacific slope basins in Oregon and Lower Columbia River Basin, 
for reporting the annual surface-water supply, but the basin index 
number used in this compilation is based on the original deline­ 
ation of Part 12.

The primary drainage basins are subdivided as follows (Jones 
and Helland, 1948, p. 3): "Each major area is divided into inter­ 
mediate areas conforming to its dominant drainage systems and 
designated 12A, 12B, etc., the number in the designation being 
that of the major area and the letter referring to a specific inter­ 
mediate area within it. The intermediate areas are further di­ 
vided into minor areas, each designated by the number of the 
major area, the letter of the intermediate area, and a final letter 
distinguishing it from adjacent minor areas, as 12FA, 12FB. 
Each drainage division is lettered in order from the upper reaches 
of the basin to the lower. "

The geographic or landline location of the dam is also given. 
In States east of the Mississippi River and in Texas, geographic 
locations are shown to the nearest minute of latitude andlongitude. 
In States west of the Mississippi River (except Texas), landline 
locations are given by township and range. The reference merid­ 
ian for landline location is not given, for no confusion should re­ 
sult by reason of the omission. In the unsurveyed areas of the 
West, location by township and range are shown, based on approxi­ 
mate extension of existing survey lines.

Drainage Area

The drainage area at the dam is given where available and ap­ 
plicable. In off-stream reservoirs the drainage area is omitted, 
as the diversion into the reservoir does not necessarily bear any 
relation to the flow of the main stream.
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Dead Storagv

Dead storage is the volume below the lowest controllable level. 
For some reservoirs, the dead-storage figure shown (and gener­ 
ally footnoted accordingly) is the dead storage volume under nor­ 
mal operating conditions. Many pbwerdams have sluiceways well 
below the lower limit of drawdown for power production. While 
in a strict sense this stored water is controllable and is available 
for release, it would not be released under normal operating con­ 
ditions. The lower limit of drawdownfor many multipurpose res­ 
ervoirs is governed by the requirements of navigation, recrea­ 
tion, or conservation, and in some cases has been established by 
judicial decree or by agreements between the owners and other 
parties concerned. Control structures have also been erected at 
the outlets of many natural lakes. Volumes of dead storage for 
such reservoirs are usually unknown and of little or no practical 
interest.

Total Storage

Total storage is the volume below the maximum controllable 
level and includes dead storage. For a dam with anungated over­ 
flow spillway, it is the total volume below spillway level. Obvi­ 
ously when there is flow over the spillway, the total volume of 
stored water exceeds the total capacity, but the uncontrollable ex­ 
cess is excluded from consideration in this compilatiori. Many 
dams have been designed to allow temporary detention of a con­ 
siderable volume of flood water above the ungated spillway level. 
Although such storage capacity is of great value in reducing flood 
peaks, it is not considered in the volumes of total storage listed 
in this compilation, for it is not controllable, to be held or re­ 
leased according to the desires of the operator. For a dam with 
a gated spillway the maximum controllable level maybe consider­ 
ably above the spillway level, and may be dictated by consider­ 
ations other than any physical feature of the dam, such as by a 
judicial decree.

Usable Storage

Usable storage is the volume normally available for release 
from a reservoir below the stage of the maximum controllable 
level. For power and irrigation reservoirs, this definition is ad­ 
equate. For a flood-control reservoir the surcharge or super- 
storage is excluded from usable storage although recognized and 
allowed for in the design of the dam and reservoir. For multi­ 
purpose reservoirs the volume available for release maybe dic­ 
tated by allocations for various uses, but suchcomplicatiqns have 
not been considered in this compilation. If flashboards* are used, 
the volumes with and without flashboards are given if th3 figures 
are available.
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Surface Area

The surface area is the area of the reservoir in acres at the 
elevation of the maximum controllable level, generally without 
flashboards.

Storage Ratio

The storage ratio is defined as the ratio of usable capacity to 
average annual runoff. It is expressed in years, and represents 
the time required, assuming average runoff, to impound a volume 
of water equal to the usable capacity. Conversely, the storage 
ratio also shows the time required to release the usable contents 
from a reservoir if average natural rates of flow were maintained 
and there were no inflow. The storage ratio conception was intro­ 
duced by Hazen (1914) in his analysis of storage capacity required 
for reservoirs for municipal water supply.

In order to compute the storage ratio it was necessary to esti­ 
mate average annualflow at most dams. Where long-term gaging- 
station records of outflow at the dam or flow at a point not too dis­ 
tant upstream or downstream are available, computed storage ra­ 
tios are reasonably accurate. Where such records were unavail­ 
able, estimates of average annual flow were usually made on the 
basis of comparison with gaged streams nearby. Such estimates 
may be considerably in error, but they are considered adequate 
for the purpose of computing the storage ratio, which is generally 
given to only one or two significant figures. Estimates were not 
made when the paucity of data precluded even rough approximations 
of average runoff or when the storage ratio would not be mean­ 
ingful, as in the case of an off-stream reservoir filled by diver­ 
sion from the main stream. Storage ratios have been omitted for 
those reservoirs in the Tennessee River basin where the ratio is 
not representative owing to appreciable upstream storage in the 
same watershed.

In many reservoirs, particularly those on the larger rivers, 
the total volume of water that may be stored is but a small frac­ 
tion of the total runoff. A lower limit storage ratio of 0.05 years, 
or about 18 days, was chosen, and storage ratios of less than this 
amount are shown as "<0.05. "

The storage ratios shown are intended only as indicators of the 
storage capacity of the reservoir as compared with average flow 
of the stream and are not to be considered as estimates of the an­ 
nual runoff in themselves.

Date Completed

The "date completed" is the year in which construction of the 
dam was completed. Often storage began during construction, and
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cae beginning oi effect of the reservoir on streamflow therefore 
antedates the completion of the dam,particularly the largeij* works. 
When two dates are shown, the first is the date of completion and 
the second the date of completion of changes that affecfted the 
storage capacity appreciably, such as the raising of the dam or 
the addition of gates. At a few reservoirs where many changes 
have been made, the date of only the most important'change has 
been given. Reservoirs under construction as of January 1, 1954, 
are indicated by the words "under construction" in partly abbre­ 
viated form in the table.

Use

Classifications of use have been arbitrarily made and a.re indi­ 
cated in table 1. .For multipurpose reservoirs, the symbol for 
each major use was listed in alphabetical order, not in order of 
importance. For many of the older reservoirs that no longer 
serve their original purpose the present-day use is shoWn. For 
example, some reservoirs originally built for log driving are now 
used only for recreation or have had power generating equipment 
installed.

Owner or Operator

The name of the owner or operator is shown in table 1. Gen­ 
erally the owner and operator are the same; however, mariy west­ 
ern reservoirs that were built by the Bureau of Reclamation are 
operated by water users associations. The name of the owner or 
operator may prove of assistance in obtaining more data on any 
particular reservoir than are given in this compilation.

Storage Records Published

If records of storage are published, the name of the publication 
in which they appear is shown. As is generally known, the 
Geological Survey publishes water-supply papers containing 
streamflow or reservoir storage data at almost 6, 800 locations 
in the United States. Most of these are streamflow stations, but 
many records of reservoir contents are published. Data lor each 
water year (October 1 to September 30) beginning in 1914 have 
been published in 14 parts, each part being a major drainage ba­ 
sin. It will be noted that the part number given under 'fStorage 
records published" corresponds to the delineation of th£ major 
drainage basins after Part 12 was further subdivided into Parts 
12, 13, and 14 in 1914. Unpublished storage records fdr many 
reservoirs are available from the operator.
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22 CONTRIBUTIONS TO HYDROLOGY
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SUMMARY OF RESERVOIRS BY STATES

A summary of reservoirs showing usable storage and surface 
area qf reservoirs, by States, is given in table 2. The usable 
storage and surface area of reservoirs situated on streams form­ 
ing State lines are included in the State given first in the table. 
For example, Bartlett Ferry Reservoir, in Alabama and Georgia, 
is included in Alabama. Similarly, the usable storage and sur­ 
face area of Lake Mead are included in Arizona, which accounts 
for the large disparity in the figures shown for Arizona and Ne­ 
vada..

Table 2. --Summary of reservoirs showing usable storage and 
surface area, by States

Usable storage Surface area 
	(acre-feet) (acres)

Alabama -------- 2,522,900 217,026
Arizona-- -------- 33,246,800 256,571
Arkansas--------- 9,561,800 201,173
California -------- 17,700,900 483,049
Colorado --------- 3,826,700 132,305

Connecticut------- 413,500 19,457
Delaware--------- 6,800 1,200
Florida----------- 2,752,300 806,463
Georgia ---------- 4,792,300 198,816
Idaho ------------ 9,530,100 482,362

Illinois----------- 203,700 47,401
Indiana----------- 236,000 7,840
Iowa ------------ 458,000 24,800
Kansas----------- 4,008,700 105,282
Kentucky --------- 8,451,000 331,470

Louisiana--------- 1,307,600 123,143
Maine------------ 5,180,500 669,653
Maryland--------- 472,600 22,1.60
Massachusetts---- 1,791,200 47,886
Michigan --------- 521,900 73,252

Minnesota -------- 3,822,500 810,400
Mississippi------- 3,825,900 184,500
Missouri --------- 5,744,500 147,550
Montana---------- 23,888,100 548,207
Nebraska--------- 3,842,400 104,784
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Table 2. --Summary oi reservoirs showing usable storage and 
surface area, by States--Continued

Usable storage Surface area
(acre-feet) (acres)

Nevada ---------- 673,300 26,578
New Hampshire--- 1,069,900 91,367
New Jersey ------ 216,100 11,808
New Mexico------ 3,530,700 86,265
New York-------- 4,383,600 337,560

North Carolina---- 3,112,600 85,777
North Dakota----- 18,786,100 456,671
Ohio------------- 3,089,200 151,311
Oklahoma-------- 10,248,400 377,661
Oregon ---------- 3,747,000 251,564

Pennsylvania----- 1,739,500 68,043
Rhode Island ----- 117,700 4,574
South Carolina---- 3,759,800 266,435
South Dakota ----- 22,476,600 508,533
Tennessee-------- 10,053,700 375,075

Texas ----------- 18,852,900 704,766
Utah ------------ 2,053,200 148,182
Vermont--------- 351,700 7,516
Virginia--    ---- 2,440,800 113,200
Washington------- 11,364,600 245,870

West Virginia ---- 932,800 14,744
Wisconsin ------- 2,156,500 513,265
Wyoming--------- 4,855,800 152,861

Total --------- 278,121,200 11,046,376
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