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UNIVERSITY OF IOWA STUDIES IN ENGINEERING

Buirerin No. 15

THE ROAD MAP OF HYDRAULIC
ENGINEERING IN IOWA

By E. W. LANE! ANpD EpWARD SOUCEK®

INTRODUCTION

The traveler interested in hydraulic engineering frequently passes
within a short distance of a structure or project which he would wish
to inspect if he were aware of its nearness. For him the Road Map of
Hydraulic Engineering in Towa has been prepared.

On the map, cities and roads appear in black; rivers and lakes in
blue: and watershed boundaries, road distances, and points of hydraulic
interest in red. Although all important cities and principal connecting
roads are shown, there has been no attempt to provide complete road
- formation. Such data are always obtainable from other road maps.

Only the hydraulic interest feature requires explanation, since the
map is otherwise conventional.

About one hundred points of interest are shown. Their location on
the map is indicated by a red circle, the size of the circle being an indi-
cation of the magnitude of the project. For example, three sizes of
circles are used to represent water power developments—the smallest,
intermediate, and largest circles indicate, respectively, water power
with less than 500 wheel horsepower, between 500 and 1000 horsepower,
and over 1000 horsepower. Each red circle is accompanied by a key
number and a group of two or more letters. The meanings of the

letters are as follows:

Note — Edited by F. T. Mavis. Published by the University, lowa City, Towa, 1938.

1Professor of Hydraulic Engineering, and Associate Director in Charge of l.aboratory,
Institute of Hydraulic Research. _

*Research Associate Engineer, Institute of Hydraulic Research, and Instructor 1n
Mechanics and Hydraulics.
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W.P. — Water Power

D.P.S. = Drainage Pumping Station

I.W.S. = Impounded Water Supply

F.C.W. = Flood Control Works

Hyd. Lab. — Hydraulics Laboratory

R.L. — Recreational Lake .
W.P. & L. = Water Power and Lock

M.D &L, — Mississippi Dam and Lock

C4.0:P, Channel Improvement Observation Point

I

For the water power developments, the installed wheel horsepower
is indicated on the map. The key number is for reference to a list
in which the projects are briefly described. The descriptions provide
some idea of the magnitude and other features of the projects, so that
the user of the map may decide whether or not he wishes to visit them.

In general, the points of interest are numbered in accordance with
their latitude, the low numbers being used along the northern boundary
of the state and the high numbers along the southern boundary.

This arrangement will facilitate use of the map by one traveling in
an easterly or westerly direction—the most common routes of travel

through the State of lowa.

ACKNOWLEDGMENTS

For assistance in compiling the data for the road map, thanks are
due to the U. S. Engineer Office, War Department, Rock Island, I1li-
nois; the U, S. Engineer Office, Omaha, Nebraska: the Iowa District
Office of the Water Resources Branch, U. S. Geological Survey: the
Interstate Power Company; the City of Ottumwa; and the City of
Chariton. Various published sources of information were also used.

DescriprioNn oF ProjJecTS

The numbers at the left of each project refer to corresponding key
numbers on the map.

1. Organto Water Power. Timber and rock dam 136 ft. lonz. Head 7 it, One
80 hp. wheel. Power used for grinding.

2. Lakesive Lasoratory, Biological laboratory operated by State University
of Towa, Measurements of evaporation and transpiration are made at the
laboratory.

3. Stacyvirre Water Power. Concrete ogee dam 80 ft. long. Head 8 ft. One
38 hp. wheel. Power used for grinding
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Lime Serings Water Power. Head 12 it. Two wheels total 175 hp. Power
used for grinding.

St. Anscar Water Power. Concrete dam 148 ft. long. Head 8 ft. Two
wheels total 165 hp. Generators 138 kva.

S1. ANscarR Water Power. Concrete dam 180 ft. long, gates. Head 6.5 ft.
Three wheels total 85 hp. Power used for grinding.

Decorart Water Power (Upper). Concrete gravity dam, four 15 ft. by 25 ft.
and one 10 ft. by 30 ft. tainter gates. Head 22 ft. One 750 hp. wheel.
(Generators 500 kva.

Mrrcmerrn, Water Power. Concrete dam 116 ft. long, gates. Head 195 ft.
Two wheels total 1240 hp. Generators 1000 kva.

Decorarr Water Power. Head 10 ft. Two wheels total 100 hp. Flour and
feed mill.

Decorar Water Power (Lower). Concrete gravity dam with three 25 fit. by
10 ft. tainter gates. Head 29 ft. One 1050 hp. wheel. Generators 680 kva.
Lynxviree, Wisconsin, Mississippi Dam and Lock No. 9. See Table 1.
Feeriee Water Power. Concrete and timber dam 110 ft. long. Head 11 ft.
Two wheels total 110 hp. Power used for grinding,

WraeeLErwoop Water Power. Concrete dam 98 ft. long. Head 7 ft. Two
wheels total 35 hp. Power used for grinding.

SprrLvicne Water Power. Concrete dam 140 ft. long. Head 9 ft. Three
wheels total 105 hp. Power used for grinding.

F1. Arrinson Water Power. Concrete dam 600 it. long. Head 10 ft. Two
wheels total 125 hp. Power used for grinding.

Nora SeriNncs Water Power. Concrete dam 110 ft. long. Head 10 ft. One
77 hp. wheel. Power used for grinding.

Rocgrorn Water Power. Concrete dam 175 ft. long. Head 8 ft. Two wheels
total 120 hp. Power used for grinding.'

Cmarces City Water Power. Concrete ogee dam 236 ft. long. Head 13 ft.
One 230 hp. wheel. Generators 188 kva,

Wavcoma Water Power. Not operating at present. Head 9 ft. Two wheels
total 105 hp. Generators 37.5 kva.

McGrecor Flood Control Works. Flood control for city of McGrezor by
use of retarding basin.

Crermont Water Power. Concrete gravity dam 192 ft. long. Head 16 ftt.
Two wheels total 790 hp. Generators 650 kva.

Nasuva Water Power. Concrete dam 1358 ft, long, automatic flood gates.
Head 17 ft. Four wheels total 1130 hp. Generators 576 kva. [C. W. OLbkg,
Concrete dam 17 ft. high has automatic flood gates, Eng. News-Record, v. 79,
pp. 271-272, Aug. 9, 1917.]

Greene Water Power. Concrete over timber crib dam 239 ft. long. Head
105 ft. Two wheels total 500 hp. Generators 400 kva.

Erxkaper Water Power. Concrete gravity dam 134 it. long with three 12 ft.
tainter gates. Head 16 ft. Two wheels total 575 hp. Generators 528 kva.
Rutzaxo Water Power. Concrete ogee dam 200 ft. long, 2 tainter gates.
Head 13 ft. Two wheels total 1140 hp. Generators 1000 kva.

Vorca City Water Power. Concrete dam 112 it. long. One 12 ft. by 12
steel tainter mate. Head 11 ft. Two wheels total 250 hp. Generators 212 kva.
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Key No. 30. Mississippl RIVER Lock AND Dax No. 11 A1 DUBUQUE, lowa

254. BEEp's LAke. Recreational lake formed by masonry dam.

26 GuTTENBERG Mississippi Dam and Lock No. 10. See Table 1

27 Huwmpsorpr Water Power. Concrete gravity dam 347 1t. long, Head 15 it
Three wheels total 690 hp. Generators 523 kva.

8  Daxora City Water Power, Concrete gravity dam 312 {t. long. Head 9 it.
Two wheels total 125 hp. Power operates flous mill

20 WaverrLy Water Power. Concrete dam 310 ft. long, gates. Head 135 1t Three
wheels total 660 hp. Generators 545 kva.

0. Durvouve Mississippi Dam and Lock No. 11. See Table 1

1. Stoux Crry Flood Control Works. Channel improvements on Flovd River

and Perrv Creek

Siovx Crry Channel Improvement Observation Point, Flovd Monument. South

from this point the river has been confined to a single channel of fixed width,

direction and curvature, designed to afford a minimum navigable depth of

6 ft. at all stages of the river. The reulating structures are pile dikes driven

through a ballasted protection mattress on the bed of the nver
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Fr. Dopce Water Power. Concrete ogee dam 230 ft. long with five tainter
gates, Head 18 ft. Two wheels total 1000 hp. Generators 800 kva.

lowa Farrs Water Power. Concrete dam 80 f{t. long, gates. Head 25 ft.
Two wheels total 1231 hp. Generators 950 kva.

. Pixe LAReE. Two recreational lakes formed by earth dams.

Cepar Farrs Water Power. New dam and plant are being built (1938).
Plans are for an 11 ft. head and two or three wheels to generate about
1000 kw.

INpEPENDENCE Water Power. Concrete gravity dam 2235 ft. long. Head 11.5
it. Two wheels total 670 hp. Generators 750 kva.

MancuesTER Water Power. Concrete gravity dam 166 ft. long. Head 13 it.
One 370 hp. wheel. Generators 312 kva.

Quaxer Mirrs Water Power. Concrete gravity dam 105 ft. long with one
8 ft. by 16 ft. hand operated tainter gate. Head 10 ft. One 370 hp. wheel.
Grenerators 330 kva.

Dernr Water Power. Concrete gravity dam 72 ft. long with three 25 ft. by
19 ft. motor lift gates. Head 35 ft. Two wheels total 1760 hp. Generators
1500 kva. This is a modern automatic station.

HopkinTON Water Power. Concrete gravity dam 98 ft. long. Head 10 ft.
One 290 hp. wheel. Generators 250 kva,

Monticerro Water Power. Concrete gravity and earth fill dam 280 ft. long
with one 6 it. by 8 ft. hand operated gate. Head 10 ft. Four wheels total
480 hp. Generators 349 kva.

BeLLevue Mississippi Dam and Lock No. 12. See Table 1.

CenTrRAL Crty Water Power. Concrete and earth fill dam with concrete core-
wall, 148 fit. long. Head 12 ft. Four wheels total 400 hp. Generators 325 kva.
Maguokera Water Power. Earth fill dam 144 ft. long with six tainter gates
24 ft. by 10.8 ft. Head 25 ft. Two wheels total 1824 hp. Generators 1500
kva. Wash out around dam occurred during 1937; not yet [1938] repaired.
Cepar Rapms Water Power. Concrete dam 3540 ft. long, gates. Head 10 ft.
Three wheels total 1620 hp. Generators 1500 kva.

AmEs, Iowa State College, Hydraulics Laboratory. Laboratory primarily for
instruction in hydraulics. Small artificial lake and an interesting by-pass for
flood water. Jowa State College has made extensive and valuable studies of
the loads which act on tile and culverts in different soils and under various
bedding conditions. The strength of clay and concrete tile of all sizes has
been investigated; also the reliability of various methods of applying test
loads to determine the strength. The College has also been active in the study
of farm drainage and soil erosion. Numerous bulletins dealing with the re-
sults of these investigations have been published.

. Oxrorp Mitrs Water Power. Timber and rock crib dam 242 ft. long. Head

7 ft. One 360 hp. wheel. Generators 525 kva.

- CrintoN Mississippi Dam and Lock No. 13. See Table 1.

MiopLe AManA Water Power. Concrete slab dam 170 ft. long. Head 8 ft.
Three wheels total 204 hp. Generators 10 kva. Manufacturing.

East Amana Water Power. On power canal from Middle Amana. Head 14
ft. One 160 hp. wheel. Power for manufacturing.

Laxe Maceripe. Recreational lake formed by earth dam.
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Paxora Water Power. Concrete and rock crib dam 96 ft. long. Head 13 it.
One 240 hp. wheel. Generators 175 kva.

SPRINGBROOK. Recreational lake formed by earth dam,

CoraLviLLe Water Power. Concrete gravity dam 283 ft, long. Head 10 ft.
Two wheels total 1065 hp. Generators 800 kva,

Missourr Varrey Channel Improvement Observation Point, Blair Bridge.
Above and below the bridge are regulating works designed to confine the
river into a fixed channel. Permeable pile dikes have been constructed to
fair the sharp bend which formerly existed and to direct the channel into a
bend of easy curvature which may be navigated by long barge tows.
Missourt VArLey Channel Improvement Observation Point, U. S. Highway
30, 4 Miles East of Blair Bridge. South of U. S. Highway 30 are the regu-
lating structures designed to fair the sharp bend which formerly existed and
to confine the river to a fixed channel.

Aper Water Power. Concrete dam 164 ft. long. Head 12 ft. One 760 hp.
wheel. Generators 699 kva,

Des Moings Water Power. Hollow, multiple arch dam about 300 ft. long.
Head about 9 ft. Not operated since 1918.

lowa Crry, State University of Iowa, Hydraulics Laboratory. See page 11.
[Large addition being made to Iowa hydraulic laboratory, Eng. News-Record,
v. 109, p. 411, Oct. 6, 1932. F. T. Mavis, Hydraulic research at Towa Uni-
versity, Eng. News-Record, v. 115, pp. 433-437, Sept. 26, 1935.]

Iowa City Water Power. Concrete ogee dam 300 ft. long. Head 8.5 ft. One
279 hp. wheel. Generators 250 kva.,

LeCLARE Mississippi Dam and Lock No. 14. See Table 1.

Davenport Mississippi Dam and Lock No. 15. See Table 1. [Roller-gate
dam erection at Rock Island, I, Eng. News-Record, v. 112, pp. 410-413,
Mar. 29, 1934.]

Waar Creer Impounded Water Supply.* Impounding reservoir created by
small earth dam to supplement deep well water supply.

MuscaTiNg Mississippi Dam and Lock No. 16. See Table 1.
Muscating-Lotisa County Drainage Pumping Station. Plant No. 1 drains
44.000 acres. Three steam driven pumps with a total capacity of 206,000
g.p.m.

Lake Kroman. Recreational lake formed by earth dam.

Counci. Brurrs Flood Control Works, Channel Improvements of Indian
Creek. [Flood protection project for Council Bluffs, Eng. News-Record, v.
83, pp. 596-598, Sept. 23, 1920. CHARLES B. Burnick, Putting a creek in a
conduit, Eng. News-Record, v. 120, pp. 471-474, Mar, 31, 1938.]

Laxke Auouapr. Recreational lake formed by earth dam.

Couxcr Brurrs Channel Improvement Observation Point, Douglas Street
Bridge on U. S. Highway 30 S. Below Douglas Street Bridge is a series of
permeable dikes constructed from the lowa bank to confine the river to a
single channel. When this work was begun in 1932 the main channel fol-
lowed a wide arc far back along the Council Bluffs water front. A high fill
has been formed between the dikes completely covering them and a heavy
growth of willows has sprung up.
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Covycit Brurrs Channel Improvement Observation Point, South Omaha
Bridge on U. §, Highway 75. When the river regulation work was com-
menced in this area in 1933, the river followed the Iowa bank. When the
navigation spans of this bridge were constructed in 1935 the main piers were
built on dry land. Through the influence of the permeable dikes above and
below the bridge, the river has been forced under the second navigation span.
I'he Nebraska bank will be permitted to erode until the channel has reached
a location approximately in line with the first bridee pler on the Nebraska
=1d€

NeEw Bostox, ILL. (near) Mississippi Dam and Lock No. 17. Sece Table 1
Muscarine-Lovisa County Drainage Pumping Station. Plant No. 2 drains
1400 acres. Two electrically driven pumps with a total capacity of 52.000
<.p.m

Lovisa-Des Moines Counrty Drainage Pumping Station. Plant drains 20,000
acres.  Two steam driven pumps. with a total capacity of 127,000 g.p.m.
GLENWwoop (near) Channel Improvement Observation Point. Plattsmouth
Bridge on U. S. Highway 34. Above and below the Plattemouth Bridee are

LS
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the regulating structures designed to establish a channel capable of accommo-
dating barge traffic at all stages of the river. Below the bridge the channel was
formerly divided into two streams passinz on either side of Tobacco Island.
The river has now been confined to a single channel to the east of Tobacco
Island,

68. Tapor Impounded Water Supply.* Impounding reservoir for water supply,
earth dam.

69. Corxinc Impounded Water Supply.* Impounding reservoir for water supply,
earth dam.

70. LeENox Impounded Water Supply.* Impounding reservoir for water supply,
earth dam.

71. CrestoN Impounded Water Supply.* Impounding reservoir for water supply,
earth dam.

72. Osceora Impounded Water Supply.®* Impounding reservoir for water supply,
earth dam.

73. CnarrroNn Impounded Water Supply.* Two impounding reservoirs on same
watershed for water supply, earth dams. Upper reservoir is recreational area.

74. Arpia Impounded Water Supply.* Two impounding reservoirs on same wa-
tershed for water supply, earth dams,

75. Orrumwa Water Power. Concrete dam with 4 tainter gates 25 it. by 17 ft,,
motor operated, Head 13 ft. Three wheels total 4200 hp. Generators
3750 kva. Blade pitch of one turbine is adjustable while running.

76. Famrierp Impounded Water Supply.* Three impounding reservoirs for water
supply, earth dams.

77. Oakraxp Miirs Concrete ogee dam 257 ft. long, one tainter gate. Head 9 ft.
Two wheels total 787 hp. Generators 950 kva.

78. Des Moines County Drainage Pumping Stations. Lazwell station drains
30,000 acres. One electric and two steam driven pumps with a total capacity
of 240,000 g.p.m. Tama station drains 4700 acres. Two steam driven pumps
with a total capacity of 23,500 g.p.m.

79. Humestos Impounded Water Supply.* Impounding reservoir for water
supply, earth dam,.

80. Burrincton Mississippi Dam and Lock No. 18. See Table 1.

81. Svoney (near) Channel Improvement Observation Point, Nebraska City
Bridge on Highway No. 3. The regulating structures above and below the
bridge are designed to direct the river into a channel of restricted width and
definite curvature. The channel formerly divided below the bridge, passing
on either side of Frazers Island. The channel west of Frazers Island has
been closed by permeable dikes leading off the Nebraska bank.

82. M. Avr Impounded Water Supply.* Impounding reservoir for water supply.

earth dam.

83. Lamoxt Impounded Water Supply.* Impounding reservoir for water supply,
earth dam.

84. CorypoN Impounded Water Supply.* Impounding reservoir for water supply.
earth dam.

*A. H. WieTers, The effect of drouth on public water supplies in Towa, Journal Am.
Water Works Assn., v. 27, pp. 154-163, Feb. 1935, _ .

E. L. WATERMAN, F. T. Mavis, ano Epwarp Soucek, Fundamental hydrologic consider-
ations for the design of impounding reservoirs in the middle west, fournal Am. Water
Works Assn., V. 23, pp. 193-206, Feb. 1936.




KEy No. 86, Mississippi Rivir Power Co. Daym a1 Keokvuk, Towa

CenTerviLLE Impounded Water Supply.* Two impounding reservoirs for wa-
ter supply, earth dams.

Keokvk Water Power and Lock. Concrete dam 4600 ft. long with 119
vertical lift gzates each 32 ft. by 11 {t. Head 32 ft. Fifteen turbines total
150,000 hp. Two auxiliarv wheels total 4,420 hp. Generators 135,000 kva
Lock 110 ft. by 400 ft A larzer lock is to be built soon. [Building the
hydroelectric plant of the Mississippi River Power Company, Engineering
Record, v. 64, n, 6, pp. 148-163, Aug. 5, 1911. Calculation of the Keokuk
dam, Engineering Record, v. 66, n. 8, pp. 219-220, Aug. 24, 1912. The water
wheels at Keokuk, Engineering Record, v. 66, n. 20, pp. 536-538, Nov. 16,
1912, C. W. Lar~er, The 10,000-horsepower turbines at Keokuk, Engmeering
Record, v. 67. n. 11, pp. 294-297, Mar. 15, 1913. Lock and drydock at

Keokuk, Engineering Record, v. 68, n. 4, pp. 88-92, July 26, 1913 B. H

e T T
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Parsons, Mitering lock gate at Keokuk presents novel features, Engineering
Record, v. 72, n. 12, pp. 344-349, Sept. 18, 1915. B. H. Parsons, New type
of submergible lock gate at Keokuk operated by compressed air, Engineering
Record, v. 72, n. 15, pp. 446-450, Oct. 9, 1915. A project for developing
the water power of the Des Moines Rapids, Engineering News, v. 46, n, 20,
pp. 373-376, Nov. 14, 1901. Water power development on the Mississippi
River at Keokuk, Towa, Engineering News, v. 66, n. 12, pp. 355-364, Sept.
28. 1911. The turbines of the Mississippi River Power Co. at Keokuk, Towa,
Engineering News, v. 70, n. 8, pp. 340-343, Aug. 21, 1913. The Mississippi
lock at Keokuk, Engineering News, v. 70, n. 20, pp. 964-972, Nov. 13, 1913,
Work at the Keokuk dam across the Mississippi River, Engineering News,
v. 71, n. 13, p. 703, Mar. 26, 1914,

87. LAxe WarerLro. Recreational lake formed by earth dam.

87a. LAKe of THree Fires. Recreational lake formed by earth dam.

Mississippl R1ivEr Locks aAnp DAams

The dams in this table are a part of the Upper Mississippi navigation
project which provides a 9 ft. channel from St. Louis to Minneapolis-
St. Paul.” A series of 26 locks and dams create pools during low stages.
During high water periods the dams are-opened, permitting the river
to flow nearly unobstructed. Each dam consists of a lock, a movable
gate section, and, in most cases, a long spillway at pool elevations and

TABLE I. SummARrRY oF DATA oN Mississippr River Locks

AND DAwms?
Length of Dam in Feet Number and Size of
Key ' Non- Roller Tainter
No. Location Total Overflow Overflow Gates Gates Lock
11  Lyvnxville 10,300 8,100 1,350 S- 80 X 20 3b-35 % 15 600 X 110
Wis.
26 Guttenburg 6,510 4,547 1,200 4- B0 < 20 8-40 X 15 600 X 110
20 Dubuque 4 818 3,540 3-100 > 20 13-60 X 20 600 X 110
41 Bellevue 5819 6,700 1,200 3-100 X 20 7-64 X 20 600 X 110
43a Clinton 14467 11,723 1,750 3-100 X 20 9-64 X 20 600 X 110
£7 LeClaire 2,676 1,250 3-100 X 20 15-64 X 20 600 X 110
58 Davenport 11-100 X< 26 600 X 110
2-100 x 21 600 X 110

60 Muscatine 3,940 415 2426 4- 80 X 20 15-40 X 20 600 X 110

65 New Boston 3,156 535 1,700 3-100 X 20 8-64 X 20 600 X 110
Il. (near)

£0 Burlington 8,000 4,165 2,290 3-100 X 20 14-60 X 20 600 X 110

“E. L. DALEY, Canalization of the Upper Mississippi, Civil Engineering, v. 6, pp. 104-
ilg, February 1936,

a Only the dams in that reach of the Mississippi which forms the eastern boundary
of Iowa are listed. See No. 86 for data on Keokuk dam.

h Two tainter gates are submergible.

3
o
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a non-overflow earth dike. At some dams there 1s a second smaller

Jdock in parallel with the first. At all other dams provision has been

made for a second lock which will be completed if necessary. The mov-
able sections consist of roller gates and tainter gates.

In general, the river bed is of sand. This requires special precau-
tions to insure the safety of the dams. The dams in such locations are
founded on wood piles and are protected from underseepage by steel
sheet piling. Stilling basins with various types of sills and baffle piers
are used to minimize scour below the dams. Extensive model studies
of dams, stilling basins, locks, and reaches of the river have been con-
ducted by the U. S. Engineer Department at the Iowa Hydraulics
Laboratory.

HypRAULIC ENGINEERING AT THE STATE UNIVERSITY OF lowA

The State University of Iowa is well known for its work in hydraulic
engineering. Students from China, Canada, Mexico, Argentina, Ger-
many, Hungary, Turkey, and India, as well as from all parts of the
United States, have come to Iowa for advanced study in hydraulics.
Major co-operative work has been carried on with the Bureau of Agri-
cultural Engineering, U. S. Department of Agriculture; the U. S. Engi-
neer Office, U. S. War Department; and the Geological Survey, Water
Resources Branch, U. S, Department of the Interior.

Demonstration, test, and educational work with the National Associa-
tion of Master Plumbers; hydrologic studies with the Iowa State
Planning Board; and tests of fishways with the State Conservation
Commission may be mentioned as examples of non-federal co-operative
work.

The hydraulics laboratory is on the right bank of the Iowa River
at Towa City. The University dam provides river water under a ten
foot head in two large river channels for testing models and structures
requiring high flows. One channel is 10 ft. wide and 300 ft. long; the
other is 16 ft. wide and 100 ft. long. The flow in these channels may
be gaged by weirs and current meters or, in the 16 ft. channel, by a
side contraction meter in a 48 in. steel pipe hne.

The building is a brick structure 44 ft. wide and 164 ft. long. It
has five floors above the high ground on the right bank of the river,
but there are actually eight levels in the building. The two upper
floors do not extend the full length of the building but compose a
tower section about 44 ft. square. This tower section is used for
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Key No. 55. Hypravrics LABORATORY, STATE UNIVERSITY OF lowa, aT Iowa CiIty,

library and office space. The upper full-leneth floor contains a
machine shop, a classroom, a silt analysis laboratory, two constant
head tanks, storerooms, and additional office space. The remainder
of the building is almost entirely devoted to testing space and to
facilities for the circulation and measurement of water.

The circulating water system in the laboratory has a capacity of
6,000 g.p.m. When larger flows are required, the previously described
river channels are used.

Two tank scales—each of 18,000 Ib. capacity—are available for the
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calibration of weirs and other measuring equipment. A three-way
valve makes it possible to discharge from a hopper into either scale
tank or to by-pass the flow directly into the sump. This valve and
the dump valves on the scales are operated from a central control
board from which the scales can be observed.

There are two steel flumes especially designed for the operation
of river models, one a tiltable flume 10 ft. wide and 42 ft. long, and
the other a fixed flume 25 ft. wide and 97 ft. long. There are three
glass-sided steel flumes, one 12 in. wide, 24 in. deep, and 15 ft. long,
another 30 in. wide, 36 in. deep, and 25 ft. long; and the third 30 in.
wide, 36 in. deep, and 40 ft. long. Six wooden flumes varying in
length from ten to eighty feet are also available.

A permanent plumbing demonstration set-up, arranged to show the
dangers of water systems becoming polluted by self-induced vacuums
1s an interesting feature of the laboratory. Colored water and trans-
parent pipes are used to aid the non-technical observer in understand-
ing the various phenomena illustrated.

The work of the laboratory consists largely of experiments dealing
with the behavior of water in motion. Some tests deal with small
scale models of actual or proposed hydraulic structures and apparatus;
others are pure research—experiments designed to observe, record,
and make available information regarding the action of water under
conditions for which mathematical theory is not sufficient.

The models and tests at the laboratory are changed frequently so no
particular tests are described in this Road Map of Hvdraulic Engineer-
ing. The results of many of the investigations have been published
as bulletins in the University of lowa Studies in Engineering and as
articles in leading technical periodicals. The reports of unpublished
researches are in some cases available on loan from the office of the

Towa Institute of Hydraulic Research.
The hydraulics laboratory is open to visitors during business hours

and at other times by arrangement.



THE COLLEGE OF ENGINEERING
UNIVERSITY OF IOWA

Offers complete undergraduate courses in Civil, Electrical, Mechani-
cal, Chemical, Commercial, and Hydraulic Engineering, also graduate
courses in these fields leading to advanced degrees.

For detailed information application may be made to

H. C. Dorcas, Registrar
Towa City, lIowa

INSTITUTE OF HYDRAULIC RESEARCH

The Towa Institute of Hydraulic Research has been organized to
afford an agency for the co-ordination of the talent, facilities, and the
resources that may be made available at the University of lowa for
undertaking projects of unusual magnitude, scope, or complexity in
the field of hydrology and hydraulic engineering.

The Institute affords a connection through which technical societies,
governmental departments, industrial corporations, and other interested
parties may effectively co-operate with the University in the field of
hydraulic research. Correspondence regarding the work of the Insti-
tute should be addressed to

E. W. LANE,
Associate Director in Charge of Laboratory.



STUDIES IN ENGINEERING

Bulletin 1. The Flow of Water Through Culverts, by D, L. Yarnell, F. A,
Nagler, and S. M. Woodward, 1926. 128 pages, 26 figures, 23 plates, price $1.00.

Bulletin 2. Laboratory Tests on Hydraulic Models of the Hastings Dam, by
Martin E. Nelson, 1932. 72 pages, 40 figures, price $0.75.

Bulletin 3. Tests of Anchorages for Reinforcing Bars, by Chesley J. Posey,
1933. 32 pages, 18 figures, price 30.50.

Bulletin 4. The Physical and Anti-Knock FProperties of Gasoline Blends, by
Theodore R. Thoren, 1934. 32 pages, 13 figures, price $0.35.

Bulletin 5. The Transportation of Detritus by Flowing Water—I, by F. T.
Mavis, Chitty Ho, and Yun-Cheng Tu, 1935. 56 pages, 15 figures, price $0.50,

Bulletin 6. An Investigation of Some Hand Motions Used in Factory Work,
by Ralph M. Barnes, 1936. 60 pages, 22 figures, price $0.60.

Bulletin 7. A Study of the Permeability of Sand, by F. T. Mavis and Edward
F. Wilsey, 1936. 32 pages, 12 figures, price $0.35.

Bulletin 8. Radiation Intensities and Heat-Transfer in Boiler Furnaces, by
Huber O. Croft and C. F. Schmarje, 1936. 32 pages, 17 figures, price $0.33.

Bulletin 9. A Summary of Hydrologic Data, Ralston Creek Watershed, 1924-35,
by ¥. T. Mavis and Edward Soucek, 1936. 72 pages, 25 figures, price $0.50,

Bulletin 10. Report on Hydraulics and Pneumatics of Plumbing Drainage
Systems — I, by F. M. Dawson and A. A. Kalinske, 1937. 32 pages, 5 figures,
price $0.35.

Bulletin 11. The Transportation of Detritus by Flowing Water —II, bv F. T.
Mavis, Te-Yun Liu, and Edward Soucek, 1937. 32 pages, 8 figures, price 30.35.

Bulletin 12. Studies of Hand Motions and Rhythm Appearing in Factory
Work. by Ralph M. Barnes and Marvin E. Mundel, 1938. 64 pages., 24 figures,
price $0.40.

Bulletin 13. Hydraulic Tests of Small Diffusers, by F. T. Mavis, Andreas
Luksch, and Hsi-Hou Chang, 1938. 32 pages, 16 figures, price $0.25.

Bulletin 14, A Study in Flood Waves, by Elmer E. Moots, 1938. 32 pages,
7 figures, price $0.25.

Bulletin 15. The Road Map of Hydraulic Engineering in Iowa, by E. W.
Lane and Edward Soucek, 1938. 16 pages, 4 figures, price $50.23.

REPRINTS

Reprint No. 1. Flow Characteristics in Elbow Draft Tubes, by C. A Mock-
more. 1937. 36 pages, 19 figures, price 3$0.25. Reprinted from Proczedinzs of
the American Society of Civil Engineers, Feb. 1937, pp. 251-286.



Reprint No. 2. Vacuum-Breaker Development for Back-Siphonage Prevention,
bv F. M. Dawson and A. A. Kalinske, 1937. 135 pages, 3 figures, price $0.15.
Reprinted from Journal of the American Water Works Association, vol. 29, no. 3,
March, 1937, pp. 307-321,

Reprint No. 3. Flow of Water Around 180-Degree Bends, by David L. Yarnell
and Sherman M. Woodward, 1937. 64 pages, 48 figures, price $0.10. A reprint
of Technical Bulletin No. 526, United States Department of Agriculture, Wash-
ington, D. C., Oct. 1936.

Reprint No. 4. Miscellaneous Papers in Hvdraulic Engineering—1, Price $0.35.

An Analysis of Unusual Precipitation Records in Iowa, by F. T. Mavis and
J. W. Howe. Reprinted from Journal of the American Water Works Association,
v. 27, no. 2, Feb. 1935,

The Frequency of Intense Rainfall in Iowa, bv F. T. Mavis and D. L. Yarnell.
Reprinted from the Bulletin of the Associated State Engineering Societies, Oct.
1935.

Fundamental Hyvdrologic Considerations for the Design of Impounding Reser-
voirs in the Middle West, by E. L. Waterman, F. T. Mavis, and Edward Soucek.
Reprinted from Journal of the American Water Works Ascociation. v. 28, no. 2,
Feb. 1936,

Reprint No. 5. Miscellaneous Papers in Hyvdraulic Engineering—2. Price $0.35.

Research Notes, Hydraulic Research at Towa Umiversity, by F. T. Mavis. Re-
printed from Engineering News-Record, Sept. 26, 1935,

Capacity of Creosoted-Wood Culverts Studied, by F. T. Mavis. Reprinted
from Engineering News-Record. Oct. 18, 1934,

Slide Rule for Routing Floods Through Storage Reservoirs or Lakes, by Ches-
lev J. Posev. Reprinted from Engineering News-Record, Apr. 25, 1935.

Flush Wave Velocities in Sewers, by E. W, Lane and O. J. Baldwin. Reprinted
from Engineering News-Record, June 11, 1936.

Sutro Weir Investigations Furnish Discharge Coefficients, by E. Soucek, H. E.
Howe, and F. T. Mavis. Reprinted from Engineering News-Record, Nov. 12, 1936.

Predicting Stages for the Lower Mississippi, by E. W, Lane. Reprinted from
Civil Engineering, Feb. 1937.

Reprint No. 6. Sewage Treatment at Iowa City, Towa, by Earle L. Waterman
and Roval E. Rostenbach. Reprinted from Sewage Works Journal. v. 10, no.
1, pp. 106-114, Jan. 1937. Price $0.15.
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