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l"~l\ ER.__ IT\" OF IO\\'A TUDIES I E .,. GI EERING 

B ULLETIN 1\o. 15 

THE ROAD MAP OF HYDRAULIC 
ENGINEERING IN row A 

Bv E. \\1
• LANE1 AND ED\VARD SoucEK2 

I N TRODUCTION 

1'he traYeler interested in hydraulic engineering frequently passes 
\vithin a short distance of a structure or project which he would \\'1Sh 
to inspect if he \\·ere aware of its nearness. For him the Road ~lap of 

Hydraulic r~ngineering in I o"'a has been prepared. 

On the n1ap cities and roads appear in black; rivers and lakes in 
blue; and \vatershed boundaries, road distances, and points of hydraulic 
interest in red. Although all important cities and principal connecting 
roads are shO\\'n, there has been no atten1pt to provide complete road 
information. Such data are al,vays obtainable from other road maps. 

Only the hydraulic interest feature requires explanation, since the 

map is other,vise 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, 
intern1ediate, and largest circles indicate, respectively, water power 
,yith less than 500 wheel horsepo,ver , betv1een 500 and 1000 horsepo\ver, 
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: 

XoTE - Edited by F. T. 1lA\IS. Published by the Gniversity. Iowa City, Iowa, 1938. 

1 Professor of Hydraulic Engineering, and Assoc1atc Director in Charge of Laboratory, 
Institute of llydrauhc Research. 

•Research Associate Engineer, In stitute of Hydraulic Research, and In-.tructor in 
Mechanics and Hydraulics. 
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Jr/>. - \\' 1ter Po,ver 
/J ./' ) Drainage J>111 ,pin~ ~t·ltion 
/.Tl' 5 = I1npouncled \\ ater upply 
F .C.lT'. = Flood Control \\"ork.::, 
11yd. ] .. ab. ~ Hydraulic::, Laboratory 

l~.L. - Recreational l.-lke 
lr./>. ~· L. =-= \\'ater Po,rer ancl Lock 

.Jlf .JJ .&l ... - :,[i::,::,issippi l)am and Lock 
C.J.O.P. = Channel Improven-tent ()h~crvation Point 

For the ,,·ate1 po,,·cr de\'elopn1ent:-, the in~tallecl "·heel horsepo,\er 
is indicated on the n1ap. ·rhe key nt11nber i::, for ref ere nee to a list 
in ,, hich the projects arc hrict1y cle,cribecl. 'fhe description-- provide 
son1c idea of the n1.lgn1tucil' and other ieature::, of the project"-. -.. that 
the user of the 1nap n1ay det ide ,,·hether or not he ";,he to ,., · ,t then1. 

In general. the points of intere::,t art• nun1bered in accor<lance ,vith 
their latitude. the lo,v numbers being u:--ed alon~ the northern l)oundary 
of the state and the high nun1ber · along the southern boundary. 

'l'hi::, arrange1nent ,viii facilitate u,e of the n1ap by one travel in~ in 
an ea:-.tcrlv or ,,e~terlv di1t'ction- thc n1o~t co1n1non rcn1h'S of travel . . 
throu~h tie <--t,1te of lo,,·a. 

:For .lss1st'lnte in con1piling the dat·1 inr the road map th·1nk, are 
clue to tht' l . l~n~inecr Oitice. \\ ar Dl'p,1rt1nent. Ilock Isl lnd, Illi­
nois, the C Engineer <>ftice. On1aha. '\ebr·1,ka : the In,,·1 Di trict 
()ffire of the \\ atcr Il esnurce.._ Branch. l ...._ <;eologicu l ...._ur\'ey· the 
lntcrst.tte Po,,cr ·01np.tny: the City of Ottu1n,va; and the Cny of 

C h.1riton. \ ariou~ published sourtt'S of inionnation ,ven' al,o u,cd 

D1 -:,CR IPTIO ~ 01-' JlROJEC " • 

' l'hc nutnhcr:, a t the left of each project reier to rorrt':-pon<Hn~ key 

nurnbt-.r on the n1ap . 
l. Oni.,:--10 \\'atcr Po\\cr. Tin1hl'r and rolk d,1m 1,6 ft. Ion.!. Head i tt On 

80 hp ,, hl.'cl. Po,, l.'t u rd for !!I inclinl!. 
2. L,i,.t ~un. L,110H\I OHY. Biologica l lahorator) operated h) State l:nivcr .. ity 

o( Io,, .1. ~Jca,urcn1cnt, ot c,·1poration and tran-.piration 1re made 1t th' 

lahorator) . 
3 Sr, \'\ tLLl \\later l'o\\ er. Concrete og<•e dun ~o It long H e .id ~ it Or. 

,s hp "lwt'I Po\\ l"r u .. e I ior .,!rind1ni; 
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4. Lil\rE SPRIXGS \Valer Power. Head 12 ft. T\vo wheels total 175 hp. P o,ver 
ua.ed I or grindin;:r. 

5. ST A:-;sGAR \Vater Po,ver. Concrete dam 148 ft. long. Head 8 ft. T,vo 
\\ heels total 16 5 hp Generators 138 k\·a 

6. ST. \Nsc \R \Valer Power Concrete dam 180 ft. long, gales. Head 6.5 ft.. 
Three ,vheeb total 85 hp Po,ver used for i;rinding. 

7. lJECORAfl \Valer Po,ver (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 \\'heel. 
Generators 500 kva 

S. l\!rrcHELL \Vater Po,ver Concrete dam 116 ft. long, gates. Head 19.5 ft. 
Two wheels total 1240 hp. Generators 1000 kva. 

9 D1:.:c ORAH \Vater Po\\·er. Head 10 ft. T\','O ,vheels total 100 hp. Flour and 

feed mill. 
10. DE( OR . .\H \Vater Po,,•er (Lower). Concrete gravity dam ,vith three 25 ft. by 

10 ft tainter gates flead 29 ft. One 1050 hp. ,,·heel. Generators 680 kva 
11 Lv:-.--xvILLL, \\'iscon$1n, Missi£sippi Dam and Lock • o. 9. See Table 1. 

12. FERTILE \Vater Po\\'t>r Concrete and timber dam 110 ft. long. Head 11 ft. 
T,, o wheels total 110 hp. Po,ver used for grinding. 

lJ \\'nEEL1 R\\'OOD \Valer Po, .. •er. Concrete dam 98 ft. long. Head 7 ft. Two 
,,·heels total 35 hp. Po,,·er used for grinding. 

14. Sr1LL\ILLE \Valer Power. Concrete dam 140 ft. long. Head 9 ft. Three 
,, heels total 105 hp Po,ver used for 11;rinding. 

15 Fr. ATKl'<SO"< \Vater Po,ver. Concrete dam 600 ft long Head 10 ft. T,vo 
\\ hceb total 125 hp Po,ver used for grinding. 

16 1\;'oR.\ SPRINGS \Vater Po,ver. Concrete dam 110 ft. long. Head 10 ft. One 
77 hp. \\heel. Power used for grinding. 

17. Roc-KFOF o \Valer Po,ver. Concrete dam 17 5 ft. long. Head 8 ft. T\\ o ,vheels 
total 120 hp Po,ver used for grinding. 

18. CII\){LEs CITY \Vater Power. Concrete ogee dam 236 ft. long. Head 13 ft 
One 230 hp \\·heel. Generators 188 kva. 

1 '). \V At"('0).1A \V 1ler Power • ot operating at present. Head 9 ft. T\, o wheels 
total 105 hp Generators 37.S kva. 

19a. :\lcGRECOR Flood Control \Vorks. Flood control for city of McGregor by 
use of relarding basin. 

20. C't.ER~ro::-.T \Vater Power. Concrete ~avity dam 192 ft long Head 16 ft. 
T\\·o wheels total 790 hp Generators 650 kva. 

21. :--.".\SHU.-\ \Vater Power. Concrete dam 158 ft. long, automatic flood gate;;. 
Head 17 ft Four ,vheels lotal 1130 hp. Generators 576 kva. [C. \V. OLDER, 
Concrete dam 17 ft. high has automatic flood gates, Eni:. ,Yews-Record, v. 79, 
pp. 271-272, Aug. 9. 1917] 

22. GREE::-.E \Vater Power. Concrete over timber crib dam 239 ft. long H ead 
10 5 ft Tw·o ,,._heels total 500 hp . Generators 400 kva. 

23. ELK.\nER \Vater Po,ver. Concrete gravity dam 134 ft Jong ,vith three 12 ft 
tainter gates Head 16 ft. T,vo ,vheels total 575 hp. Generators 528 kva 

Z-! RVTLAND \Vater Po,ver. Concrete ogee dam 200 ft. long, 2 tainter gates 
Head 13 ft T"·o wheels total 1140 hp. Generators 1000 kva 
VOLGA CITY \Vater Po\\·er Concrete dam 112 ft long. One 12 ft. by 12 ft. 
~tee! ta inter !!ate He-id 11 ft T" o \\ heels total :?50 hp. Generators 212 kvi. 
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2,a. H11.n's L\Kr Recreational lake forml·cl h: n1, ,onn d,1n1. 
26 Gt 111.:--.Br R< l\11-.s1,,ippi Dain and Lock '\ o 10 "-l·e Table 1 
2i . Ht .\IBOU>T \\ :1lt·r P o\\ t·r. Concrt'tC' J!f,l\ 1t, cl,101 .'4 i it Inn:.!. Head 1:; it. 

Thrl'e \\ hl'el, tnt,11 61JO hp . (;cnl·r.tlor.., 525 kva 
28 !)\KOT \ C11 \ \\ ater Po\\ l'r, Concrl'l l' gr,l\ ity dan1 q 2 It. Ion).! Head 9 it. 

I \\ o \\ hctl, lot.ii 12 S hp. P o\\ t·r oprrale'- flour rni\1 
2<J \\ \\I RI\ \\'.iter P o\\l'r Concrett• dam HO it. long, call', , lh·ad 13 It. Three 

\\ ht·l'b total 660 hp (,cnerators 545 k, a 
,o l )t ' Bt ' Ql 1 1\11ssi~sipp1 Dam and Lotk '\o 11 ~l'l Tabk 1 
q SHll x C11\ r lood Control \\ orks Ch,tnnd 1mpro,tments on Flo:,d Ri\'cr 

and P t•rr;- Cn"t·k. 
32 5101 x Cu\ Channl'I l mpro,·t·mrnt Ob::-t·rvation P tiinl. F lo: d .:'\ I onun1ent South 

from this point thr n,er has been confinNi lo a sin1.dt• thanntl oi fl',l'ci \, 1dth, 

direction and cur,aturc, ck,ign<'d lo aflord a minimun1 na\'icablt depth of 
(> ft. al all ,la~t•!,, oi the ri,·t•r T ht· n·!!ulating ,tructun·s an· pile dikl', dri\'tn 

throul!h a balla'-ll'd proll'ction matln·,~ on the bed of tht• n\'er. 

... 
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33. Fr. l)ODGE \\'ater Po\\ er. Concrete ogee dam 230 ft long with fl\ e Llinter 
gates. Head 18 ft. T" o ,, heels total 1000 hp Generators 800 kva 

3-L Io,,A F.\lLs \\'ater Po\\er. Concrete dam 80 ft long, gates Head 25 ft. 
Two \\hecb total 1231 hp. Generators 950 kva. 

3-ki. P1:si: LAKE. T\\ o recreational lakes formed by earth dams. 
J:;_ CFDAR F.\ILS \\ater Po,\er ::--.ew dam and plant are being built (1938). 

Plans are for an 11 ft. head and two or three "heels to generate about 
1000 k"·· 

36. lxoi::Pi::~or:.::s-1 r \Vater Po,ver Concrete gravit,> dam 225 ft. long. Head 11.5 
it. T,\·o \\heels total 670 hp Generators 750 kva. 

Ji. !\1A:s:cHt:ST£R \Yater Po,ver Concrete gravity dam 166 ft. long Head 13 ft. 
One 3 70 hp \\·heel Generators 312 kva. 

J 7a. QtrAKt'R \J1LLS \Vater Po,ver. Concrete gravity dam 105 ft. long ,vith one 
8 ft. by 16 ft. hand operated tainter gate. Head 10 ft. One 3 70 hp ,, heel 
Generators 330 kva. 

JS. DELHI \Yater Power. Concrete gravit} dam 72 ft long with three 25 ft. b) 
19 ft. motor lift gates Head 35 ft. T\\0 0 wheels total 1760 hp. Generators 
1500 k,·a. fhis is a modern automatic station 

39 HoPKr:-.rox \Vater Pow'er. Concrete gravit) dam 98 ft. long Head 10 ft. 
One 290 hp \\ heel. Generators 250 kva. 

40 Mo'.TICl:LLO \Vater Po,ver. Concrete gravity and earth fill dam 280 ft. long 
\\ Ith one 6 ft by 8 ft. hand operated gate. Head 10 ft. F our \\ heels total 
480 hp Generators 349 kva. 

41. BELLl:.\l'E Mississippi Dam and Lock No. 12. See Table 1. 

42. CE::-.TRAI. CITY Water Po,\•er. Concrete and earth fill dam with concrete core­
w·all, 148 ft long. Head 12 ft F our ,vheels total 400 hp. Generators 325 kva 

43. l\il.\Q~OKETA Water Po,ver. Earth fill dam 144 ft. long ,vith six tainter gates 
24 ft by 10.8 ft Head 25 ft. Two ,vheels total 1824 hp. Generators 1500 
kva \Vash out around dam occurred during 1937; not yet [ 1938] repaired. 

44. CEDAR RAPIDS Water P o,ver. Concrete dam 540 ft. long, gates. Head 10 ft 
Three ,-.heels total 1620 hp Generators 1500 kva. 

44a A~1Es, Iowa State College, H ydraulics Laboratory. Laboratory primarily for 
instruction in hydraulics. Small artificial lake and an interesting by-pass for 
flood w,ater Iowa State College has made extensive and valuable studies of 
the loads which act on t ile a nd culverts in different soils and under various 
bedding conditions. T he strength of clay a nd concrete tile of all sizes has 
been investigated; also the reliability of various methods of applying test 
loads to determine the strength. T he College has also been active in the study 
of farm drainage and soil erosion. umerous bulletins dealing with the re­
sults of these investigations have been published. 

45 OA"'FORD MILLS Water Power. Timber and rock crib dam 242 ft. long H ead 
7 ft One 360 hp. ·wheel. Generators 525 kva. 

45a. CLINTON M ississippi Dam a nd Lock No. 13. See Table I. 

46. MmoLE AM.ANA Water P ower. Concrete slab dam 170 ft. long. Head 8 ft 
Three w-heels total 204 hp. Generators 10 kva. Manufacturing. 

4 7 EAST AMAN A Water Power. On po,ver canal from Middle Amana . Head 14 
ft. One 160 hp wheel. Power for manufacturing. 

48 LAKE MACBRIDE. Recreational lake formed by earth dam. 
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49. PAXORA \\Tater Power. Concrete and rock crib dam 96 ft. lonJ!. Head 13 it. 
One 240 hp. ,,heel Generators 1 i5 k,·a. 

49a. SPRI:--GBRO0K. Recrtal1onal lake iormed by earth dam. 
50. CoR.\L \'ILLE \\ ater Po\\'er. Concrete gra\'ity dam 233 ft. long Head 10 ft. 

Two \\heels total 1065 hp Generators 800 k,·a. 
51. 111ssot;RI \ ALLEY Channel Impro\'ement Ob<.en·ation Point Blair Bridge. 

Abo,·e and belo,, the bridge are re!,.'Ulatlng "·orks designed to confine the 
river into a fixed channel. Permeable pile dikes ha,·e been constructed to 
fair the s.harp bend "hich formerly existed and to direct the channel into a 
bend of eas, cur, ature ,, hich ma) be navigated by long barge to"·s 

52 l\,f1ssol"RI \ ALLE\ Channel Impro\'ement Obser, ation Point. ~ S High,,·ay 
30, 4 11iles East of Blair Brid!!e, South of l S. High" ay 30 are the r~u­
lating structures designed to fair the sharp bend "hich formerly existed and 
t o confine the ri\'er to a fixed channel 

53. ADEL \\.ater Power Concrete dam 164 ft. long. Head 12 ft. One i60 hp. 

54. 

56. 

58. 

,,·heel Generators 699 h., a 
Drs 1101:--r.s \\'ater Po\\·er H ollo\\·, multiple arch dam about 500 ft. long. 
H ead about 9 ft ~ot operated since 1918. 
Jo\\'A CtT\, State l'ni\'ersity of Io"·a, Hydraulics Laboratol") See page 11. 

[Large addition being made to Io,\'a h\'draulic laboratory, Eng iYev.s-Rccord, 
, .. 109, p. 411 Oct 6 1932 F T ~1A,1s, H)draulic research at Io\\·a l 'ni­
versity, Eng \ c .. 1. s-Rfcord, , 115, pp 433-4..> i Sert. 26, 1935 .] 
lo\\'A CIT~ \\ ater Po,, er. C oncretc ocee dam 300 ft. long. Head 8.5 
2 79 hp. ,, heel. Generators 250 kva 

ft. One 

Lt:.CL,\IRf l\,1lss1<.s1ppi Dam and Lock ~o 14 5l'e Table 1. 

D\\'E..'l;'PORT l\!is.;issippi Dam and Lock ~o 15 '-re Table 1. 

dam erection at Rock Island, Ill., E11g . • Y,"a•s RtlCl,d, v. 112, 

l\lar. 29, 1934.] 

(Roller-gate 
pp 410-413, 

50 \\HAT Cni.1::R Impounded \\'ater Supply.* I mpounding reser\'oir created by 
small earth dam to supplement deep ,,ell ,vater ,upply. 

60 1\1tSCATI!'.r 1\lississippi Dam and Lock ~o 16 See Table 1. 

61 l\1t scA1t:-a;-Lot 1~, Cou~TY J)rainage Pumping 5tat1on. Plant ?\ o 1 drains 
44,000 acres. ThrcL steam dri, en pumps with a total capaot) of 206,000 

g p.m. 

61a. LAKI KrcrM.\H Recreational lake formed b, earth dam. 

62. Col ;,.;c1L BLUIIS I◄ lood Control \\'orks. Channel Impro,·en1cnts of Indian 
Creek. (Flood protection project for Council Bluffs, Eng ,\ c,t•s-RccC1rd, , .. 
65, pp. 596-598, Sept 2 3, 1920 C11 \RLJ,.S B Bl RDIC K, Pulling a creek in a 
conduit, Eng .\cu•s-Rccord, , . 120, pp 471 4i4, l\1ar. 31, 1938.] 

62a LAKl AuQt'ABI. Recreational lake formed b, earth dam. 

6J Cot~( IL B1.t 1- rs Channel Impro, ement Obsen al1on Point. Douglas Street 
Brid!!e on l S. lligh" a) 30 S Belo\\ Douglas Street Bridge is a series of 
perme,tble dikes constructed from the Iowa bank to confine the rh er to a 
single channel. \Vhen this \\Ork \\as begun in 1932 the main channel fol­
lowed a "icle arc far back alon~ the Council Bluffs \\ ater front A high fill 
ha'- been formed bet\\een the dikes complete!) co\'cring them and a hea,·y 

gro,\ th of \\ 1110\\ s ha~ '-prung up 
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£.. ( ot :-ILIL H1.t·FFS Channel Improvement Ob-.er\'alion Point, South Omaha 
Hndgc on r. S. High,\a> 7-:... \Vhrn the ri\·cr regulation work \\as com­
rnenced in this area in 19 ~3, the n\'er f ollo\\ ed the Iowa bank \\'hen the 
navigation !c-pan~ oi this bridge ,vere construct::>d in 19~5 the main piers \\ere 
built on dry land. Through the influence of the permeable dikes above and 
bdo,v the bridgr the ri,·er has been forced under the second na,·igation span. 
The :'\ehra,ka bank will be permitted to erode until the channel has reached 
a location approximately in line with the first bridge pier on the ~ ebraska 
-ide. 

f::: ::'\F ,v Busro:--, ILL (near) Mississippi Dam and Lock Ko. 17. Sec Table 1. 

t 6 ;\Jr-,t \TIXF.-LorrsA Cot·.NrY Drainage Pumping Station. Plant Ko. 2 drains 
i.400 acre<.. Two electrically dri,·en pumps with a total capaoty of 52 000 
~Pm. 

ffia. Lot'ISA-DEs MoI);ES Cor.NTY Drainage Pumping Station. Plant drains 20,000 
arrcE-. T\\·o steam dri,·en pumps. \\·ith a total capacit> of 12i,OOC g p.m. 

f 7 G LLX wooo ( ne:ar) Channel Improvement Obser,·ation Point , Plattsmouth 
Bridge on t· S Highwa,· 34 Abn\'e and l,elow the Platl~mnulh Bridge are 
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the regulating structures de,1gned to establish a channel capable of accommo­
dating barge traffic at all stages of the river. Belo\V the bridge the channel was 
formerly divided into t\VO streams pass1n~ on either side of T obacco Island. 
The river has no\v been confined to a sin~le channel to the east of Tobacco 
Ic;land 

68. TABOR Impounded \Vater Supply.* Impounding re'-ervoir for ,vater supply, 
earth dam. 

69. CoRNI~G Impounded \Yater Supply.* Impounding reservoir for \\ater supply, 
earth dam. 

70. LENOX Impounded \Vater Suppl)-.* Impounding reservoir for \\ater supply, 
earth dam 

71 CRESTON Impounded \Vater Supply.* I mpounding reservoir for "·ater supply, 
earth dam. 

7 2. OscEOLA Im pounded \Vater Suppl).* Impounding reservoir for ,vater supply, 
earth dam. 

73 CHARITON Impounded \Vater Supply.* T,\o impounding reservoirs on same 
,vatershed for water supply, earth dams. Upper reservoir is recreational area. 

74. ALBI.\ Impounded \Valer Supply * T,vo impounding reservoirs on same ,va­
tershed for water supply, earth dams 

75. Orrt:~r,vA Water Power. Concrete dam ,vith 4 tainter gates 25 ft. by 17 ft., 
n1otor operated. Head 13 ft. Three \\'heels total 4200 hp. Generators 
3750 kva. Blade pitch of one turbine is adjustable ,vhile running. 

76. FAIRFIELD Impounded \Vater Suppl) * Three impounding reservoirs for ,vater 
supply, earth dams. 

77. OAKLAND MILLS Concrete ogce darn 257 ft. long, one tainter gate. Head 9 ft. 
T\.\ o wheels total 78 7 hp. Generators 950 kva. 

78. DEs M OINES COUNTY Drainage Pumping Stations Lazwell station drains 
30,000 acres. One electric and t\vo steam driven pumps ,vith a total capacity 
of 240,000 g.p .m. Tama station drains 4 700 acres. T\.\'O steam driven pumps 
,vith a total capacity of 23,500 g.p.m. 

79 H u:MESTO.N Impounded \Valer Supply.* Impounding reservoir for " 'ater 

supply, earth dam. 
80. BURLINGTON Mississippi Dam and Lock o. 18. See Table 1. 
81. SYDNEY (near ) Channel Improvement Observation Point, Nebraska City 

Bridge on H ighway No. 3. The regulating structures above and below the 
bridge are designed to direct the river into a channel of restricted ,vidth and 
definite curvature. The channel formerly divided below the bridge, passing 
on either side of Frazers Island . The channel west of Frazers I sland has 
been closed by permeable dikes leading off the ebraska bank. 

82. MT. AYR Impounded Water Supply.* Impounding reservoir for ,vater supply, 

earth dam. 
83. LA~IONI Impounded \Vater Supply.* Impounding reservoir for water supply, 

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

ea rth dam. 

"A. H \V1 ETERS, The effect of drouth on public water supplies in Iowa, journal Am 
\Yater Works Assn., v Zl, pp. 154-163, Feb. 1935. 

E. L. \VATERMAN, F. T. :MAVIS, AND ED\\ARD SouceK, Fundamental hydrologic consider• 
ations for the design of impounding reservoirs in the middle west, journal Am Water 
vVorks Assn, v. 28, pp 19J-:l06. Feb. 19'6. 
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KE\ Xo. 86 J\,f1SSI'>SIPPI RnER PowtR Co. DA'-1 AT KFoKl K, lo\\.\. 

85. CENTER\ ILLl Impounded \\'ater Suppl, * Two impounrhng re-,ervo1rs for v. a­
ter supply, earth dams. 

86 KEOKt:K Water P ower and Lock Concrete <lam 4600 ft. long with 119 
vert ical lift gates each 32 ft bv 11 It. Head ~2 ft Fifteen turbine-; total 
150,000 hp T v,o au,;iliary \\heels total 4,420 hp Generators 135,000 kva 
Lock 110 ft. by 4C0 ft A lar~er lock i"' to be built soon [Build,ng the 
h} droelectric plant of the l\f i-.sissippi River Po,\er Compan,, Engzneenn~ 

R ecord, v 64, n. 6, pp. 148-16,, .-\.ug 5, 1911 Calculat1on of the Keokuk 
dam, Engineering R ecord, v 66, n 8. pp 219-2 20, Aug 24. 1912 The water 
v.heels at Keokuk, Engineering Rerord, v 66, n 20, pp Ii \f, ~ ~8. '\ov 16, 
1912. C \V LARNI-.:R, The 10,000-horscpower turbines at Ke,,kuk, En~zneering 

R ecord, v 67. n. 11 pp 294-297, l\far 15. 191' Lock ancl <lr,dock at 
Keokuk. Engineering Record, v 68. n 4, pp 88-92, Jul} 2(,. 191 ~ B H 
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PAR'-o::-;s, l\fitering lock ga le at Keokuk presents no\·el features, Engineering 
Rtcord, \ , 72. n. 12, pp 344-349, Sept. 18, 1915 B H PARSONS, :--;-e,, type 
of submergib'e lock gate at Keokuk operated by compressed air. Enginecring 
R ecord, \ ' , 72, n. IS, pp 446-450, Oct. 9, 1915 A project for de\'elopi ng 
the \\'a ter po,\·er of the Des M oines R a pids, E ngineering .Vews, v . 46, n. 20 , 
pp 373-376, No\'. 14, 1901. \Va ter po\\·er development on the Mississippi 
R i\'er a t Keokuk, I o,va, Engineering /\'eus, \'. 66, n 12, pp . 355-364, Sept. 
28 1911. The turbines of the Mississippi R iver Po" er Co. a t Keokuk, Io,va, 
Engineering I\'ews, , . 70, n . 8, pp. 340-343, Aug. 21, 1913. The M ississippi 
lock at Keokuk, Engineering l\'ews, v 70, n 20, pp 964-972, :Nov. 13, 1913. 
\Vork a t the Keokuk da m across the M ississippi River , Engineering .\'ews, 
\ . 71 , n. 13, p. 703, M a r. 26, 1914. 

87 LAK E W >\PJ LLO. R ecreational lake formed b) earth dam. 
87a. LAKE OF T uRr:L FIRES. Recreational lake formed b) earth dam 

:i.\I ISSISSI PPI RIVER L OCK S A::-- D D AMS 

The dams in this table are a part of the Gpper ni ississippi navigation 
project which provides a 9 ft. channel from St. Louis to l\I inneapolis­
... t. Paul.3 A series of 26 locks and dams create pools during lo,v 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 spill\vay at pool eleyations and 

TABLE I. 

Ke,• 
l\o Loca tion 
i 1 L~ n,ville 

\Vis 
26 Gultenburg 
3C Dubuque 
41 Bellevue 
4Sa Clinton 
5 7 LC'Claire 
58 Da\enport 

60 1f uc;cahne 
( c; Xe,\ Boston 

Ill (near) 
80 Burlin~on 

U l\11\IARY OF DATA ON i\lISSISSIPPI RIVER L OCK S 

AND D Al\1Sa 

Length of Da m in F eet 
~on-

Total O, erflo,v O\·erflo" · 
10,300 8.100 1 350 

6, ~ 10 
4,8 18 
8,8 19 

14,467 
2,676 

3,940 
3,156 

4.547 
3,540 
6,700 

11 ,723 
1,250 

8,080 4 165 

1,200 

1,200 
1,750 

2.426 
1,700 

2,290 

Xumber a nd Size of 
R oller T ainter 
Gates Gates 

5- 80 ,,( 20 3b_35 .,,< 15 

4- 80 )< 20 
3-100 X 20 
3-100 X 20 
3-100 X 20 
3-100 X 20 

l l -I00X26 
2-100 ( 21 
4- so X 20 
3-100 X 20 

8-40 X 15 
13-60 X 20 
7-64 X 20 
9-64 X 20 

15-64 X 20 

15-40 X 20 
8-64 X 20 

L ock 
600 X 110 

600 )\ 110 
600 X 110 
600 X 110 
600 X 110 
600 X 110 
600 X 110 
600 X 110 
600 X 110 
600 X 110 

3-100 X 20 14-60 X 20 600 X 110 

i E. L. DALE.Y, Canalization of the Upper :Mississippi, C1t·il Engineering. v. 6, pp. 104-
1(~. February 1936. 

a Onlv the dams 1n that reach of the 1'fississ1ppi \\hich forms the eastern boundary 
cf Iowa are listed See No 86 for data on K eokuk dam. 

h T wo tainter !,'ate< re !>Ubmtrgil le 
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a non-overflow earth dike. i\t some dams there is a second smaller 
lock in parallel with the first. l\.t all other dams provision has been 
made for a second lock which v.rill 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 under seepage by steel 
sheet piling. Stilling basins v.rith 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 H ydraulics 
Laboratory. 

HYDRAULIC ENGINEERING AT THE STATE UNIVERSITY OF lO\\'A 

The State "Cniversity of Iowa is well known for its work in hydraulic 
engineering. Students from China, Canada, l\1exico, Argentina, Ger­
many, H ungary, Turkey, and India, as well as from all parts of the 
Cnited States, have come to Iowa for advanced study in hydraulics. 
1Iajor 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. \\7ar Department; and the Geological Survey, \\'ater 
Resources Branch, G. S. Department of the Interior. 

Demonstration, test, and educational work with the National Associa­
tion of 11aster Plumbers; hydrologic studies \vith 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 Iowa City. The University dam pro,·ides 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. ,vide 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 line. 

The building is a brick structure 44 ft. v.ride 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 t,vo upper 
floors do not extend the full length of the building but compose a 
tower section about 44 ft. square. This to~ver section 1s used for 
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library and office space. The upper full -length floor contains a 
machine shop , a classroom, a silt analysis labora tory, two constant 
head tanks, s torerooms, and additiona l office space. T he remainder 
of the building is almost entirely devoted to testing space and to 
faci lities for the circulation and measurement of water. 

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

Two tank scales-each of 18,000 lb. capacity-are ava ilable for the 



• 

ROAD 11:AP OF HYDRAULICS 13 

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 2 5 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 2 5 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 
is 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 A-lap of Hydraulic Engineer­
ing. The results of many of the investigations have been published 
as bulletins in the l:niversity of Iowa 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 
Io\va Institute of Hydraulic Research. 

The hydraulics laboratory is open to visitors during business hours 
and at other times by arrangement. 
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