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INTRODUCTION

Man has engaged.in the control of flowing 
water since history began. Among his early re­ 
corded efforts were reservoirs for muncipal 
water-supplies constructed near s&icient Jeru­ 
salem to store water which was brought there 
in masonry conduits.!/ 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 approximately 40,000 acres, 
separated by. earthen dikes.2/ Flood waters of 
the Nile generally inundated the basins through 
canals, many of which were built by ,the 
Pharaohs. Even then the economic consequences 
of a deficient annual flood were recognized. 
Lake Maeris, which according to Herodotus was 
an ancient storage reservoir, is said to have 
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 res­ 
ervoirs for irrigation, many believed to be of 
ancient construction. 3/During the period 115- 
130 A.. D. reservoirs were built to improve the 
water-supply of Athens. Much has been written 
concerning the elaborate collection and distri­ 
bution system built tq 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 irri­ 
gation, municipal supply, or power, man has 
recognized the desirability of adequate an'd 
controllable water-supplies. As man has yet to 
control time and amount of precipitation ef­ 
fectively, he has long endeavored to overcome 
variation in the supply of water by storage. 
Water storage has contributed materially to 
the development of the United States. The 
successful agricultural economy in the semi- 
arid sections of the West depends largely on 
storage of a portion of the annual water supply 
for use during the growing season. The growth 
of our vast industrial centers has.been made 
possible only 1 by adequate year-round water 
supplies for municipal and industrial use. 
Industrial development in many sections has 
paralleled the increase in available power 
supplies.

_!/ Draffin, J. 0., The story of man's quest
for water, p. 119, Champaign, 111., The
Garrard Press, 1939. 

2/ Todd, J, A., in Encyclopedia Brittanica,
14th Ed., v. 6, p. 536. 

3/ Turneaure, F. E., and .Rus'sell, H. L., Public
water-supplies, p. 1-12, New York, John
Wiley and Sons, 1908.

The interest of the Geological Survey in 
the reservoirs of the United States nay be 
traced back to 1888, when the Sundry Civil 
Appropriation Act of that year provided:4/

For the purpose of investiga­ 
ting 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 region, and for the selection 
of sites for reservoirs 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 hundred thousand dollars..... '

Thev Irrigation Survey was the fir'st 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 need for comprehen­ 
sive investigations of reservoir sites and of 
potential water supplies and their utilization
was clearly demonstrated. /

Other legislation affecting the construc­ 
tion of reservoirs in the West included the 
Carey Act of 1894, which authorized'grants of 
public lands to the Western States on condi­ 
tion that the granted land be irrigated. How­ 
ever, progress in reclaiming the arid lands 
was slow, partly because the size and .cost of 
many of the- necessary projects was beyond the 
resources of the states and private interests.

The great development of the arid West   
near the turn of the century was made possible 
largely by the construction of storage reser­ 
voirs. In regions where precipitation was 
insufficient for agriculture, reservoirs were 
required to hold the spring floods from melting 
snow or the flashy runoff from short, intense 
summer storms. The first reservoir of more" 
than 5,000 acre-feet capacity for irrigation 
is believed to be French Lake in,northern 
California, built in '1859. Not many large 
reservoirs were built in the West prior to 
1900, but after the turn of the century their 
construction proceeded much more rapidly and 
from 1910 to 1920 the capacity of reservoirs, 
constructed for irrigation exceeded that for

4/ Fpllansbee, Robert, A history of the Water 
Resources Branch of the'United State* 
Geological Survey to June 30. 1919, pri­ 
vately printed, p. 33, (1939). x
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Figure i.- Usable reservoir capacity in the United! States, by decades.

any other use (see fig. 1). Total capacity folr 
bower forged ahead of irrigation capacity in 
the thirties, bat irrigation  re*«a>volrs have 
Maintained a steady growth.

The Reclamation Act, or Newlands Act, of 
t902, provided federal aid for the constructiojn 
j>f reservoirs. It stimulated the construction! ' 
Of reclamation projects by providing a way of 
iundrtizing heavy initial costs over a period ojf 
 any years. With this legislation, the develcjp- 

'went of the arid West advanced in the early 
years of this century in a way that it could 
not have done otherwise. Numerous reservoirs 
T'ere built to assure an adequate supply of wat)er 
for agriculture, and settlement of the West 
proceeded rapidly., As history shows, new 
frontiers are established generally by those 
peeking arable lands, and suchx settlement has 
proven to be the basis for sound, permanent 
development of the region.

Reservoirs were -of course constructed fort 
water power long before the advent of hydro­ 
electric power, but it was after transmission 
of electric power was made possible that the 
construction of power reservoirs began an extra­ 
ordinary growth. The first hydroelectric sta 
tion began operation in 1882 in Apple.ton,

J5/ Daugherty, C. R., Horton, A. H., and Daven­ 
port, R. W., Power capacity and production

' In the United States:. U. S. 'Geol. Survey 
Water-Supply Paper 579, p. 29, 1928.

Jtarlng the two decades 1890-1910, the most 
rapid growtii in reservoir, cons traction for 
;jower occurred in New England. Since 1910, 
j>ower-reservoir construction has continued at* 
rapid- pace, with great increases in the Pad file 
and South Atlantic States-In the 1920-30 decade 
At present, capacity of reservoirs for power 
leads that of all other uses; over one-third 
Of the total reservoir capacity In the United 
States is allocated for power production.

Construction of reservoir capacity for 
;Tlood control received its first notable impetus 
:.n the early twenties with the completion of 
reservoirs in the Miami River Basin in Ohio 
jullt In consequence of the disastrous flood 
of 1913. Since then, the ponstructlon of 
:'lood-control reservoirs or the allocation of 
capacity in multi-purpose reservoirs for flood 
control has grown apace, and total reservoir 
capacity for this purpos'e is now surpassed 
only by power and irrigation.

The present compilation of reservoir 
utorage facilities In the United States is an 
inventory of one of our most important national 
j-esources. The purposes of reservoir construch 
;lon reflect the changes in the national 

economy since water storage began. In colonial 
days and the early years of the Republic, many 
low dams and small storage reservoirs were 
developed 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 Hassabesic Lake in 1738, increased 
the storage capacity of the lake by 19,000 
acre-feet. "Phis early development was made 
originally to operate a gristmill and sawmill, 
but most of the earlier reservoirs of signifi­ 
cant size were built to insure adequate water 
supplies for the canal systems in use during 
the first half of the nineteenth century. 
Although some of those old reservoirs are still 
used for canal water supply, many are now used! 
onlj- for recreation and their original purpose 
is all but forgotten.

 Hie latter part of the -nineteenth century 
aaw a great increa.se in reservoir construction 
for municipal supplies. The water needs of 
rapidly growing cities of the East were out­ 
stripping their local supplies, and the con­ 
struction of storage reservoirs was undertaken 
as parts of systems to bring water over what 
were then unprecedented distances. 

i
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 Canal. Also constructed about the 
same time was the outlet structure for Lake 
Drummond in Virginia to provide water for slack- 
season navigation. In the nineteenth century, 
the growth of reservoir capacity for navigation 
was slow, and in the last half of the century 
many of these reservoirs were abandoned. During 
the last twenty years however outstanding 
growth has taken place with the completion of 
Multipurpose projects having substantial allo­ 
cations for navigation. Many reservoirs have 
also been created by dams constructed specifi­ 
cally to maintain navigable depths on the Ohio 
and Mississippi Rivers; they are not included 
in this compilation because they are not stor­ 
age reservoirs in the usual sense of storing 
water for later release.

The ten largest reservoirs in the United 
States are as follows:

Reservoir
Usable
capacity
(acre-feet)

Lake Mead, Arlz.-Nev............... 27,935,000
Port Peck, Mont.................... 18,800,000
Franklin D. Roosevelt Lake, Wash... 5,118,000
Lake Texoma, Okla.-Tex............. 4,505,000
Kentucky, Ky....................... 4,010,800
Shasta, Calif...................... 3,583,000
Norria, Tenn....................... 2,281,000
Elephant Butte, N. Hex............. 2,219,000
fcke 0« The Cherokees, Okla........ 2,017,000
McConaughy Lake, Nebr.............. 1,948,000

All of the above are dual or multipurpose res- 
*rvoirs, and all are in public ownership. Of 
£he privately owned reservoirs, the largest is 
Lake Murray in South Carolina, completed in 1930 
for power with a usable capacity of 1,614,000 
acre-feet. Among the reservoirs used primarily 
for municipal purposes, Quabbin Reservoir in 
Massachusetts, completed in 1939, holds first 
rank with a usable capacity of 1,279,000 acre- 
tee t.

Since it is common practice in some 
regions of the United States tf> express reser­ 
voir capacities in units other than acre^Jfeet, 
the following conversion factors may be useful^

1 acre-feet = 0.3259 million gallons
1 acre-feet = 0.043*56 million cubic feet

Several features are apparent in the 
accompanying chart showing number and average 
capacity of reservoirs by decades. The great­ 
est increase in the number of reservoirs con­ 
structed during a decade was in the period 
that ended in 1909, and was almost entirely 
owing to the large numbers of reservoirs that 
were built for irrigation in that decade, 
following the Reclamation (Newlands) Act of 
J.902. Countless reservoirs of less than*5,OOQ 
acre-feet capacity were* also built during thati 
feame 'period as the developers of the West 
sought to utilize water supplies for irrigation.

Most of the multiple-use projects have 
had their inception since 1930, and this 
development has led to a major change in the 
Magnitude of projects. For the entire period 
prior to 1930 the average capacity of reser­ 
voirs exceeding 5,000 acre-feet was about 
80,000 acre-feet, but for reservoirs built in 
the decade 1930-39 it was 304,000 acre-feet, 
ind for those built in the period 1940-46 it 
was 382,000 acre-feet : (see pig. 2).

250

200

ISO

50O

Number of
Reservoirs

Constructed

oo> o * o w Q <0
    S N K> tO * *a> <r> §> o> otot

100

Figure 2.-Construction of reservoirs in the 
United States by decades.

Technical advances nave made feasible 
the construction of large projects which had 
.been long known to be desi-rable, but hitherto 
had been considered impracticable from a 
design standpoint. Thus as the number of 
smaller reservoir sites available for economic, 
development became less and tine demand for 
storage capacity for various uses increased, it 
was practical and necessary to resort to



reservoirs of a much larger size than those 
previously constructed.
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  The probability that some of the published 
data may be in error is fully realized, and any 
Corrections or additions to the compilation wiir 
tie greatly appreciated.

EXPLANATION OP COMPILED DATA

fame of reservoir and stream.- Reservoirs are isted alphabetically by states and include onlj 
those completed as of January 1, 1947. If the ; 
reservoir is located on a boundary stream, it 
is listed under both states. The duplication 
in listings should be taken into account in 
any summation studies. If the stream on which 
the reservoir is located flows across a state 
line, and merely backwater from the dam extends 
4croas the state line, the reservoir is listed 
\jnder the name of the state in which the dam 
or outlet structure is situated.

The name used is the latest legal name of 
the remervoir. In some instances it differs 
from the name of the dam, which, if prominent, 
is given parenthetically. The water-supply is 
generally derived from the stream on which the 
Reservoir is located. However, some reservoirs 
are located on minor tributaries and filled by 
diversions from the main streams. In such cases, 
the name of the stream furnishing the main 
Supply is given, and the off-stream location of 
line reservoir is shown in a footnote. Occa­ 
sionally reservoirs are located on small unnamed 

'ttreams, and in this case the name of the stream 
to which the small stream is tributary is given, 
v1th an explanatory footnote.

'cation.- The location shown is that of the dam 
.r control works, and is.given by drainage basin 
«nd geographical coordinates.

The basin index number, made up of figure* 
4nd letters, refers to the drainage area sub- 
<jU.vision as shown in plates 1-6 which are

taken from plate 2 of Water-Supply Paper 558.6I/ 
The figures refer to one of the major areas 
that form the great drainage basins of the 
country, as classified by the Geological Survey 
at the time Water-Supply Paper 558 was published 
(1926). Since that time, Part 12, originally 
the North Pacific basins, has been further 
subdivided 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 original deline­ 
ation of Part 12 has been used in this compila­ 
tion.  

The primary drainage basins are sub­ 
divided as follows: "Bach major area is 
divided into intermediate 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 intermediate area within 
it. The intermediate areas are further divided 
Into minor areas, each designated by the number 
of the major area, the letter of the inter­ 
mediate area, and a final letter distinguishing; 
it from adjacent minor areas, as 12PA, 1CPB. . 
Bach drainage division is lettered in order 
from the upper reaches of the basin to the 
lower. M7/ Plates 1-6 show only the major 
areas and the intermediate areas/ the minor 
areas were omitted for greater clarity.

Location of the dam is also given by geo­ 
graphical coordinates. In States east of 
Mississippi River and in Texas, locations are 
Shown to the nearest minute of latitude and 
longitude. In states west of Mississippi. River 
(except Texas), locations are given by township 
and range. The reference meridian is not 1 
given, as little confusion should result by 
reason of the omission. In the unsurveyed 
areas of the West, location by township and > 
range are shown, based on approximate extension 
,of existing survey lines.

Drainage area.- The drainage area at the dam ifc 
given where available and significant. In offf 
stream reservoirs the drainage area is omitted 
as not signifibant, since the diversion into 
the reservoir does not necessarily bear any 
relation to the flow of the main stream.

Dead storage.- Dead storage is the volume belotr 
the lowest controllable level. For some res­ 
ervoirs, the dead-storage figure shown (and . 
generally footnoted accordingly) is the dead 
storage volume under normal operating condi­ 
tions. Many power dams 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 conditions. Control structurea 
have also been erected at the outlets of many 
ff/ Jones, B. E., and Holland, R. 0., Preliml- 

, nary index to river surveys made by the
United States Geol. Survey and other agencies* 
U. S. Geol. Survey Water-Supply Paper 558, 
pp. 2-3, 1926. Soon to be revised and 
published in Water-Supply Paper 995.

7/ Idem. p. 3.



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 it 
includes dead storage. For a dam with an un- 
gated overflow spillway, it is the total volume   
below spillway level. Obviously when there is 
flow over the spillway, the total volume of 
stored water exceeds the total capacity, but 
the uncoritrollable excess is excluded from con­ 
sideration in this compilation. Many dams have 
been designed to allow temporary detention of a 
considerable 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 released 
according to the desires of the operator. For 
a dam with a gated spillway the maximum con­ 
trollable level may be considerably above the 
spillway level, and may be dictated by consid­ 
erations other than any'physical feature of the 
dam, such as .a judicial decree*

Usable qtorage.- 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 adequate. For a flood con­ 
trol reservoir the surcharge or superstorage 
is excluded from usable storage although rec- 
ffgnized and allowed for in the design of the 
dam and reservoir. For multipurpose reservoirs 
the volume available for release may be dictated 
by allocations for various uses, but such com­ 
plications have not been considered in this 
compilation. .If flashboards are used, the 
volumes with and without flashboards are»given 
if the figures are available.

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 empty a 
full reservoir if average rates of flow are 
maintained and there is no inflow.

The storage ratio concept was introduced 
by HazenjB/ in his analysis of storage capacity 
required for reservoirs for municipal water- 
supply. When the 'storage capacity is based on 
the maintainable yield, it was found advanta­ 
geous for certain purposes to express the 
capacity in units of time.

In order to compute the storage ratio it 
was necessary to estimate average flow at the 
dam. Where long-term gaging station records 
of outflow at the dam are available, computed 
storage ratios are reasonably accurate. Where 
such records were unavailable, estimates of 
average annual flow were often made on the

8/ Hazen, Alien, Storage to be provided in im­ 
pounding reservoirs for.municipal water supply, 
Tranb. Am. Soc. Civ. Eng., v. LXXVII, pp. 
1539-1640, Dec. 1914.

basis of comparison with nearby gaged,»atreanis. 
Such estimates may be considerably in error, 
but they are considered adequate for the pur­ 
pose 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 approxi­ 
mations of average runoff, or when the storage 
ratio would not be significant, as in the cas« 
of an off-stream reservoir filled by diversion 
from the main stream.

For many reservoirs, particularly those 
on the larger rivers, the total volume of water 
that may be stored is but a small fraction 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 M (less than 0.05 years). 
Reservoirs having storage ratios of less than 
0.05 years might well be considered "run-of-the- 
river",-for their effect on (regimen of flow is 
slight.

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 esti­ 
mates of the annual runoff per se.

Date completed.- The "date completed" is tha 
year In which construction of the dam was 
completed. Often storage began during con­ 
struction, and the beginning of effect of the 
reservoir on stream flow therefore antedates 
the completion of the dam, particularly the 
larger projects. When two dates are shown, 
the first is the date of completion and the 
seccJnd the date of completion of significant 
changes, such as raising of the.dam. In a few 
cases many changes were made and the date of 
only the most important change has been given.

Use..- The following classifications of use hava 
been arbitrarily adopted:

C - Conservation and wild life 
F - Flood control 
I - Irrigation 
L - Log driving 
M - Municipal 
N - Navigation 
P - Power 
R - Recreation 
 W - Industrial

For multipurpose reservoirs, a code letter for 
each major use was- listed in alphabetical order, 
not in order of importance. Many of the older 
reservoirs no longer serve their original pur­ 
pose. For example, some reservoirs originally 
built for log driving are now used only for 
recreation or have had power generating equip­ 
ment Installed.

Owner or operator.- The name of the owner or 
operator Is shown. Often the owner and opera­ 
tor are the same, but many western reservoirs, 
for example, that were built by the Bureau of 
Reclamation are operated by water users asso­ 
ciations. 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 publi­ 
cation in which they appear is shown. As is 
generally known, the* Geological Survey pub­ 
lishes Water-Supply Papers containing stream 
flow and reservoir storage data at almost 
6,000 locations in the United States. The 
majority are stream-flow stations, but many 
records of reservoir contents are published. 
Data for each water year (October 1 to September 
30) are published in 14 parts, each part'being 
a major drainage basin. Storage records for 
.wany reservoirs are available from the opera­ 
tor but have not been published.
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TABLE OP RESERVOIRS IN THE UNITED STATES-COMPLETED AS OP JAN. 1, 1947, 

- HAVING A USABLE CAPACITY OP 5,000 ACRE-FEET OR MORE

USE IS CLASSIFIED 
AS FOLLOWS

C - Conservation
P - Floqjl control
I - Irritgatiori
L - Log Driving
M - Municipal
N - Navigation
P - Power
R - Recreation
W - Industrial
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