
hnnage made possible by the u3e of barges. In 
1865, the towboat Ajax had taken a tow of 15 
barges with 3r>Q,OOO bushels of coal 411,400 tons) 
down the river with a crew of 25. F i d y ,  the Cam- 
nit&, concerned about the number of proposed 
bridges 3 m o s s  the Mississippi, recommended that 
the drawbridges at Rock Island and CXntm, Iowa, 
be mmeved a3 obstmctions to navigation and r e  
placed by high bridges with a span of 50 feet above 
high water, and that all future bridges be of similar 
design I 

On February 14-15,1866, a larger and more varied 
convention was held a t  Dubuque, with rivermen, 
businessmen, aenatrsrs and representativea in atten- 
dance. The purpo,se of this mnvention was to  seek 
an immediate appropriation from Co,ngre3s large 
enough to overcome the obstmckions to  navigation 
caused by the Des &tokes and Rock Island Rapids. 

The opening remarks at  the convention d o a d  
the sentiments of the region: “Now that ‘ the 
clangor of arms has passed away,’ we may turn to 
the peaceful pursuits of life-the development of 
these vast resources that spread around us.”‘ 

The Dubuque conventhn was quick to point out 
that farmers and merchants in the Midwest were a t  
a disadvantage compared with farmers in the East, 
since pries for pain and commodities were deter- 
mined In New Ymk. The price of grab around the 
country was the price a t  New York minus the cost 
of shipping it there. The price of wheat on F e b m y  
2, 1866, was $1.77 per bushel in New Yak,  $1.21 at 
Chicago, and $1.00 at Dwrbuque. An Eastern farmer 
who could get hi3 grttin to market for little or 
nothing was more than 7 t h  per bushel ahead o€ the 
farmer in Dubuque, who had t~ ship by r d  ctr 
through New Orleans and around the coast. In this 
kind of market, even the IO@ OT 15@ per bushel that 
improving the rapids would save could aid l m l  
economy. In fact with the rapids improved, one 
member of the wnventim W e v e d  thab a bushel of 
Dubuque wheat cauld be shipped to Liverpod, 
England, and sold for 60a per bushel lesa than its 
current price there. 





fore They were aasisted and sustained in t h i s  by a 
growing surplus in t h e  United Stakes Treasury. The 
beginning of permanent navigation imprctvemmt on 
the Upper Mississippi can be traced tu the Act Q€ 
Jme 23, 1868, which made appropriations far the 
repair, preservation, m d  completion of certain 
public works, and for surveys of the Upper Missis- 
sippi and its tributaries. With the undwystanding- 
that B 4-f00t chmnd W ~ S  to  be an e~entual g d ,  
Cungresa appropria”d $200,000 €or the Des Moines 
Rapids, $100,000 for the Rock bland Rapids, and 
$100,000 for other channel improvements and 
surveys north of St. Louis. These amounts were 
recommended by a Board of Enginem convened on 
March l b  1866, and were identical with those sug- 
gested by B pmvims Board of Engineers which had 
met in 1854. 

To carry out the improvements authorized by t h i s  
Act, Chief of Engineers A. A. Mumphreys ap- 
pointed three Engineer officers h different pmta. 
On July 31 ,  1866, he assigned Major G. K. Warren 
tu duty at St. Paul. Warren was to examhe the Up 
per Mississippi above the Rock Ishnd Rapids as 
well a3 its tribubries (specifically, the St,  Croix, 
Minnesota, Cannon, Chippewa, Zumbrq and Wis- 
CQtlsin Rivers], ta examine “mterial  necessary to  
determine the be& manner of bridging the Missis- 
sippi from $t+ Paul to St. Eauis so a3 ta O C M S ~ Q ~  the 
least obstruction to navigatiQn.”‘ He wa3  SO to 
determine the best means of securing a 4-hot  chm- 
ne1 from St. Louis to the Falla of St. Anthony. 

Lieutenant Colonel J. N. Macomb wa3 made 
Superintendent of Western Rivers Improvement 
outside the Ohio, with offices in Cincinnati. This 
post put Macrpmb in charge of more than 7,000 
milea of waterway. His primary duty was the 
design, construction and supervision of snagboats. 
He deaiped and bnilk two twin-hull snagboats 
along the Sines of Shreve’s earlier bmta. Although 
these were primarily for the Lower Mississippi, 
hbcomb did make several. trips to the Upper 
Missimippi to assist Warren. 

On August 3, 1866, Humphys  ordered Lieuten- 
m t  Colonel James H. Wilson to take station at 
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Wilson Isft Washington for Keokuk sometime 
after August 14, using this last order to visit 
Chicago for supplies. He then proceeded to Rock 
Island where he had requested those assistants who 
were to  undertake the surveys of the Rock and Illi- 
noi3 Rivers to meet him on August 20.+ During sev- 
eral days in Rock Island he arranged survey parties 
for both He sent Captain Peter C. Hains 
ahead of him to Kmkuk and arrived himself a day 
later, QII August 25. He and Hains took quarters at 
the Demhg House in Keokuk.“ 

He had already made mangemenbs with a civil 
engineer, James Worrall, to undertake the Rock 
River aurvey beginning September 1- The I h o i s  
River survey (for which he may have made mange- 
mmts in C h i ~ a g ~ ) ,  was scheduled It0 begin Septem- 
ber 10, Because the previous surveys and maps of 
the two rapids were mot complete enough for the ex- 
tent of improvement now contemplated, Wilson 
ordered Hains to Davenport, Iowa, t o  open an 
Ergheer Office and to begin B survey of the Rock 
Island Rapida. Civil engineers H. A+ Ulffws and E. 
I?. I h f f m a m  were placed in charge of the resurvey 
of the Des Moines Rapids. All of these surveys WBFB 
completed during the fall a€ 1866. 

Wilson did not remain long in Kmkuk. Having 
gotten all Qf the swveys well under way, he wrote a 
letter to Humphreys 011 October I: “I have the 
honor to request that I may be directed ta take post 
permanently at Davenport or Rock Island, instead 
of Kmlmk, as either of those points is much mors 
accessible, affords better means of communicating 
with the works under m y  charge, and greater advan- 
tages in the way of pmsoml accammodations tu my- 
self and aasistant;s.”’8 By October 25, Wilson had 
received order3 changing his past to Davenport, and 
by the first or second week of November he had 
moved, leaving D. C. Janne, a United Sta tm Civil 
Engineer, in local charge at Keohk.  

Early Rwk Island District records suggest that 
Wilson established a U.S. Engineer Office in 
Kmkuk in a two-story frame building at Main 
S t e t  and Blondeau, two blacks above the Missis- 





sippi River. Wilam may have set that o f i m  up 
before leaving for Davenport, but mure likely, he 8s- 
tablished it, in the spring of 1868 when he mtumd 
to  a past a t  Keokuk to bke more direct superviiaion 
of wnstrucbkm of the Des Moines Rapids Canal, 
which was turning out more complicated than he 
had expectmi. 

The Davenport Office to which W h ~ n  moved had 
already been set up early in September by Captain 
Hains on the second floor of 8 building at  Second 
Avenue and Main Street.LP 

Surveys of the Illinois and Rock Rivers 

During the fall of 1866 Wilson completed the 
survey of that partion assigned ta him, but he decid- 
ed that before any plan of improvement could be 
recommended it would be necessary h extend the 
survey all the way to Lake Michigan. Part of the dif- 
ficulty wa3 the Illinois g,nd Michigan Canal, a 
9 7 - d e  waterway with 16 b&s, 110 feet long and 
18 feet wide, with a 6 - h t  depth, whish had been 
built by khe State of Illinois in 1848 to connect the 
Illinois River at, Ea Sdle with Lake Michigan at 
Chicago. The Illinois and Michigan Canal was ade 
quak h handle traffic from the unimproved Illinois 
River, which was shallow but free Qf serious ab- 
stacks from La Salk to the Miasissippi at Grafton, 
Illinois, hut Wilson mahd khat  it would be a bot- 
tleneck to  an improved JBlinoils w a k m y .  

A second problem beginning in 1865 was the city 
of Chicago's project to divert part of the flow of the 
Chkago River ham Lake Michigan to the Illinois 
and Michigan Canal and thus down the Illinois 
River. The growing mt?tmpQliS was having p o h t i m  
problems with the sewage it dumped into Lake 
Michigan, and hoped to  send it the &,her way. Re 
versing the flaw of the Chicago River would not on- 
ly affect the level of Lake Michigan, but the I n c ~ s -  
ed water flowing into the Illinois River would affect 
levels an that waterway as well, Wilson felt that no 
improvement plan could be determined apart from 
these other considerations, 
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was a s s b e d  to assist with this expanda survey, 
authorized by Congress in the Act of March 2,1867. 
An appropriation of $20,000 for this survey wa5 
mads by Congress on May 8, and on May 13 Wilson 
received orders to organize a Board of Engineers, 
consisting of Q d i n g  and hirmelf, tu conduct a mu- 
vey and exdnaticm and prepare phns and estih 
mates for "a system of mviga tiian by way of the Illi- 
noi3 River, between the Mississippi and Lake Michi- 
gan, adapbd t o  military, naval, and commercial 
purposes, 3n a m r d a n m  with the act of March 2, 
188 7 .''I 

Wilson and Gooding surveyed not only the mist- 
ing mute a€ the Illinois and Michigan C& via the 
Des Phinea and the South Branch of the Chicago 
Rivers, but also several alternate ~ o u t e s ,  including 
the feeder of the Illinois and Michigan Canal whkh 
met the Calumet River at Blue Island, and a connee 
tion to the K d a k e e  River throlrgh the Saganaska 
Creek Valley to Momence, Illinois. Ws creek was 
known in the mea as +'the Sag'' and eventudy be 
came the route of the Calumet Sag Channel mnnecb 
ing the Illinois River with Lake Calumet and Lake 
Michigan. 

The plan remmmended by Wilson and William 
Goading was a slack water system of five locks and 
d m s  from the mouth of the Illinois River to the 
head of Lake Joliet, giving a 200-foot channel with a 
7-folot depth of water. Part of the plan called for the 
Ellinois and Michigan Canal to be improved to coin- 
cide with the rest o€ the system. The State of Illinois 
had been agitating the Federal Government for this 
improvement for some years. Wilson estimated the 
cost of the entire projest a t  $18,000,000. 

In  1868 Cangress appropriated $85,000 for the 
improvement of the Illinois River from La Salk to 
its mouth. Wilson made examinations to select sites 
for locks and darna, but considered the money ap- 
propriated too small to begin work, He recom- 
mended instead that 5300,000 be appropriated, the 
amount nwded to  complete one lock and dam, but 
this money was not forthcoming. 



WhiIe Wilson waited for further appropriations, 
the State Qf Illinois wenb ahead with ik own pkns, 
On April 10, 1889, the Illinois State Board of Canal 
C ~ e s s i o n e r s  began c:onstmction of a lo& and 
dam a t  Henry, Illinois. The State intended this darn 
to give Peoria, IPlinois, good access to Chicago. The 

ing specifications laid down by Wihn. The bck 
wa3 350 feet by 75 feet, with 7 feet over the miter 
sills. The pod above the dam could be raised to 7 
feet by dredging and 1-foot flash-boards placed 
along the dam. A t  the 3ame t h e  that Illinois began 
the Hemy Lock and Dam, Congress appropriated 
$84,000 for Wilson to use on the IKnoia River. 

H e q  LO& md DZUU WIIS Completed h 1871 f d h -  

Willson used these funds to dredge a channel 7 feet 
deep from the H e w  Lock 59 miles downstream to 
the site of the next p l m e d  darn a t  or near Copperas 
Creek. This dredging project convinced Wilson that 
a 7-foot channel would become much too expensive 
tm complete and maintain, and in 1870 he reduced 
&s phan for Illinois River irqmvement to a 4-fmt 
depth. 

The survey of the Rock River which Wilson wa3 
ordered to  make represenkd mother cumtinuation 
of the canal .craze that had captured the East in the 
l830’3, and had h a d y  reached Illinois with the II- 
h a i s  and Michlgan Canal. As early a s  Major 
Long?3 explorations of 1823 there had been sugges- 
tions that connecting the Mississippi with the 
Grmt Lakes and the Eastern markets would be 
commercially desirable The completion of the Illi- 
nois and Michigan Canal had helped Chicago to  doa- 
ble i t s  size in a few years, 

Wilson’s orders c o n c h g  the Rock River di- 
rected him to make a 3 w e y  and collect infamation 
“sufficient for a project by the Rock River route 
with all Its d ~ h i l s ,  adapted to the construci2oa of 
Locks, Dams, fwders, and reservoirs, for a water- 
way admit- the largest boats now navigating the 
Western and Eastern waters that formthe entrance 
to 3uch a Canal route.’y15 

Under Wilson’s dkdon. ,  J3mes Worrall began i 



THE BEGINNINGS OF this 3 w e y  on September 1 at Fond du Lac, Wis-cm- 
sin, and finished on Dscsmber 1 ak Rock Island. 
Worrd and hi3 party had a c ~ s s  to the latest sur- 
vey instruments, but they also made do at  times 
with materials at hand. In order t o  measure the sur- 
face velocity of the river, Word! used w h h  apples 
which could readily be seen passing section fines 
along the 

In his report Worrall pointed to the mmmercial 
need for such a route to the Great Lakes. The r i s i n g  
lumber industry was already producing 4,QOQ,OOO 
board feet of lumber annually in Wisconsin and 
Michigan-more than all the new rail routes ex- 
isting or being planned could handle. Iron ore from 
Lake Superior akio needed cheap shipping to  new 
markets. 

PERMANEWT IMPROVEMENT 

The canal routs mapped out by Wmrall rnn fmm 
Green Bay on Lake Michigan to Rock Ishnd on the 
Missig~ippi. A small cam1 already connected Green 
Bay with L&e Winnebago, butm the remaining 286 
miles of t h e  route smvayed by Worrall all needed 
improvement. Us@ Lake Horicon in Wisconsin 8 s  
a summit reservoir provide water, Worrall plan- 
ned a system that involved the construction of 
117% miles of a n a l  wtth the m-ng distance 
running through slack water sections of the! Rock 
River. The phn involved 56 lift and nine guard 
b&s. W~rrall drew up thmx ssparEte phns with 
locks ranging in size up to 200 by 30 feet, large 
enough for the skm wheelers, but not enough far 
the *’largest b ~ a t s ”  called for by the Act of June 23, 
186 

James Worrdl wag not  concerned by the size m d  
length of ccad he had planned. I n  a letter t e  Wilson 
from the field, Worrall reported that B long canal 
was not an objection “in a country Like this where 
all the appliances for making a canal have been left 
by nature at the engineers’ disposal.”LH 

In his report Wornall imagined a day when ore 
from Lake Superior would combine with h e s t o n e  
and coal from the lower Rock River, and there would 
arise “Birmbghams, Pittaburghs, d o g  the Rock 



Rivar.”lS Thak was only a beginning: 

It is impossible to fmetdl r tat is tics of this country. Attempt a predie- 
ton. and it will k ridicuIed as preposterously large. I,& L dwade of 
y ~ m  paas m e r  the h d a  nf the p~pwlatio- and W t y  will have 80 
far outstripped the h igbeskco ld .  most visionary anticipation.’U 

Eventually, wrote Worrall, the cities of the Rock 
Rlver-Fmd du Lac, Beloit, M k f o r d ,  Sterling, 
Dkon--“all to be Buffalos, Rochestera, Uticas, in a 
shorter time than it  took tu develop the cities on the 
Erie 

Wilson’s section af  the Rock River report was 
much more consemative. He point& out the Xmih- 
t i m s  of the summit reservoir and the tremendous 
expense, estimated at nearly $lfi,QQO,OQO, far the 
project. This report was submitted to  Congress on 
April 11, 1867, but no action was taken. 

Improving the Rapids 

While the surveys of the Rock and Illinch Rivers 
were baing cm-ried out, by his aasistants, Wilson was 
busy exaraining the r E d h  of the resurveys of the 
CWQ rapids made by his staff. By January 1, 1867, 
he was ready to report his recommendations for irn- 
provsrnent. For the Rock Island Rapids Wilson d e  
termined to  follow the plan generally recommended 
by Buford, Lee, Shreve, and Warren to excavate 
and straighten the existing channel. At the Des 
Moinas Rapids, however, he depmbd from the rec- 
ommendations of most previous Engineers 3nd d e  
terminsd to construct B lateral canal along the Iowa 
shore, a modification of t h e  plan suggested in 1836 
by Henry Shmve. 

In order to understand the different problems pre- 
sented Sy the two rapids, it is important; to  note 
hew &-wcturally varied they were. The Wppar Mise 
sissippi River was formed during the four glacial 
ages of the Pleistocene epoch, and is not old as 
geological history goes. 



THE BEGCNNLNGS OF 
PERMANENT ‘MPROVEMENt 

Muscatine, then curved we& around the present 
Des Moinm Rapids. Then the Nebraskan Glacier 
pushed the charnel over to its present location 
down as far as  Clinton, Iowa. Here the edge of the 
ice sheet forced the rivm to run over hard rock 
rather than seek i t a  natural valleys. The river over a 
long period of time awured down Chmugh this rock 
creating the deep valley hemmed in by bluffs k h a t  
characterize the region today. From Clinton south 
the river went west around both the Rock Island 
and Des Moines Rapids. 

Then the Kansan glacial age arrived several hun- 
dred t h ~ u s m d  y e a s  ago and prrshad the channel of 
the river east, from Clinton until it met the Illinois 
River at Hennepin; from here it flowed with the €1- 
h a i s  River ta St, LQUi3. As this glacier retreated it  
l e k  a large flat phin in mtrd Iowa in which v d ~ y a  
formed for the Cedar, Iowa, and Skunk Rivers. 
These thee rivers joined just  above Keokuk and 
came down over the p r ~ s e n t  Des Mcims Rapids. 
From here they flawed south to join the Mississippi 
River where the mouth of the Illinais now is. 

During the third glacial age, the Illinois Ghcier 
moved the Mississippi toward the west. It blocked 
the Cedar and Iowa Rivers and formed Lake Calvin, 
which covered much of central Iowa- Lake Calvin 
drained south over the Des Moines Rapids. 

Finally, about 20,000 years ago, the Iowa and 
Tazewell Glaciers came together near Clinton dur- 
ing the Wiseonsin Age and forced the Mississippi 
aver the Rock Ishnd Rapids. By the time these 
glaciers had retreated, the river had adopted nearly 
its present channel, 

The last glacid shet, the Mankato, arrived abaut 
12,000 years ago and deposited huge amounts of 
gravel, silt, and sand near St. Paul, This eventually 
filled in the riverbed as  far south a s  SG. Louis. Ero- 
sion of this gravel bed left the valley with its 
characteristic terraces at  the 25-and 75-foot levels. 
Wilson noticed these twam9. He pointed out that 
the t o m  of Nauvm was built on the %-foot terrace 
while Sandusky wa3 on the 75-fmt level, 



The Des Moines Rapids, then, ia older by thou- 
sands of years t h n  the Rock Island Rapids, while 
the smdbara that caused so much trouble for nav- 
igation and so many problems fBr the Engineers are 
wen more recent. Parkly as a result of the age dif- 
ference, the Des Moines Rapids were shallow but 
smooth, wMe  the Rack Island Rapids were still 
ruugh, 

Wilson brought with kim h his work a thorough 
understanding of the geolngical theories of his time. 
The glacial themy was still too recent In 1866 for 
him to be aware of it3 details, but his examinations 
of the geological features above the Des Moines 
Rapids led him to the nm-ent conclusion that the 
Rapids had once been the nutlet of it Lrge Iowa 
lake. 

Warren proved to be even more astute in his 
gmlagical observations. He not only correctly as- 
sumed that the Mississippi had previously scoured 
B large valley which had subsequently partly refilled 
wlth sand (an assumption that helped determine the 
nature of improvement pmjectsj, but he also ac- 
curately charted the old channel of the river that 
had originally come down west of Kaokuk before it 
filled in, sending the river acro;9;9 the Des Moines 
l-tapidds. Warren was alar, the first parson to suggest, 
b ~ s e d  on his survey of the Minnesota River In 1867, 
that the Minnesota River Valley had once been the 
outlet of Lake Agassiz, the ancient lake that COY- 
wed a krge  area of nid-Amwica. Warren reported 
these findings in B paper presented tr, The American 
Association for the Advancement of Science of 
Chicago in August 186P~'~ In 1884, in honor of War- 
ren's discoveries, this ancient river from Lake 
Agaaslz was named Glacial River Warren+Bd 

Warren did not spend as much time speculating 
on the Rock Island Rapids, but hem, too, he wa3 
c o m t  in concluding that the channel had once 
gone from Clinton to Mu3catine, by-passing the 
rapids. 

The Rock Island Rapids consist of seven chains of 
rock projechg into the channel from both the Illi- 
nois and Iowa shores. These begin with Lower 
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The Rock Island Rapids I 
In making as9ignments in September of 1866, 

Wilson ordered Captain Wains to  Davenport to 
supervise the Rock Islmd Rapids Improvammt. 
Hains was instructed to m k e  a detailed survey of 
places on the rapids where boats experienced shml 
water, swift currents, or twisting channels, and 
from this to  make an estimate of the excavation 
nmasary to make navigation on the rapids safe. He 
was also to locate the Rack Island Bridge on hi3 
maps, aacertain the direction ~f currents through 
the bridge and asses9 the general influence of the 
bridge on navigation. Finally, he was to find out 
how much underwater rack excavmbim might cost 
using the different methods availabb. 

Haha completed hi3 field work in September and 
mnvend a Board of Engineers at the I)ZWmpQrt 
Engineer Office on December 19 to consider alter- 
nate methods of improvment. In addition to Hains, 
the R m d  included three civil engineers: D.C. 
J m m ,  in local char@ of the Des Moines Rapids, 
and James Worralll and W. F. Slhunk, who had made 
the Rock River survey. 

The board considered t h e  possibilities. Over- 
coming the rapids by lcdks and dams (three wodd 
be needed) was rejected bemuse of a principle 
adopted early in the work that “no plan should be 
adopted for the improvement of navigation in low 
water that would be prejudicial to its p r e m t  state 
in high water,’’25 The second possibility wa3 EL 
lateral canal which would leave the main channel 
open for use in high water. But the Raard chose the 
third alternative, improvement of the natural chan- 
nel, RS the best. A lateral canal would be expensive 
and would not be useful until the whwle project was 
finished, wMe each s m d  improvement of the 
natural channel would show k m e d i a k  resdts. I n  
addition, B lateral canal would need an annual ap- 
propriation for operation and maintenance 
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THE BEGINNINGS OF One patentidly s&ous objection was raised to 
widening and deepening the natural channel. The 
chains of the rapids acted as a series of dams which 
held the watsr back In the pools behind the chains. 
Some rivermen argued that opening the natural 
charnel would k t  the water through faster, I I Q ~  only 
increasing ths already treacherous current but also 
lowering the water level dong- the entire rapids and 
making them an even worse obstruction. The Board 
had made careful calculations and were convinced 
that this would not happen, but it wag a recurring 
argument that Warren had had to an3wer as early 
as 1854.'' 

PERMANENT IMPRDVEMENT 

The Board recommended that the present sbam- 
boat channel be enlarged to 200 feet wide by 4 feet 
deep, that the excavated material be depasited in 
the river bed so a3 b check cr039 currents and con- 
fine water t~ the main channel, and that wherever 
possible, excavation take place by the use of coffer 
dams. The mst of the improvement was estimated 
at just over 58QQ.QI)D. 

In the spring of 1867 Wilson decided that bhe 
Hains survey was still not in sufficient detail to 
begin work and assigned Lieutenant E. F. Hoff- 
mann to mahe a survey. Hoffmam, one of many em- 
ployees of the Rock Island District WHQ gave l o x  
years of devoted service to Upper Mississippi River 
improvement, began work at the end of May and 
completed ~ ~ u n d i n g s  in August, He remained with 
the District as a civil. engineer after resigning from 
the Army, and horn 1870 until hais death in 1884, 
served a3 engheer in local charge of improving the 
Rwk Island Rapids. At the time of his d a t h ,  the 
original project was virtually complete. 

A contract for rock excavation was made with 
Case and Corn of Fulton, New Ymk, in June of 1867. 
The fimt work began on the Duck Creek Chain that 
fall under the supervision of District enginers. Be- 
tween September 8 and October 15 a coffer dam was 
built around kha area to  be excavated. Water wa3 

pumped out and the work of quarrying began on €IC- 
tober 22, continuing until December 20 wfth an 
average force of 128 man per day. 



With their work on the Rock Island Rapids, 
Engineers of the Rock Island District developed a 
procedure they were to w e  in ;succeeding river pre 
jects. Rather than beginning at one end of the 
rapids and working mehhodically to the &her, cut- 
ting the channel to it3 required dimmsi~ns, they 
began with the worst Dbstructian first, then moved 
on to  the B B C I S ~ ~ - W ~ F ; ~ ~ +  and so on. This “littlehere, 
littlethere” policy must have looked terribly un- 
coordinated and unplanned tr, an outside observer, 
and it did not show immediate and dramatic results, 
but it was appreciated by the river captains and 
pilots, 

Three methods were used to  excavate rock on the 
R o d  Island Rapida. The most frequent was by mf- 
fer dam and subsequent quarrying r&. Coffer 
darns were t y p i d y  used where the river was shal- 
low+ from 6 t o  14 feet, though a coffer dam at o m  
paint on $ycamme Chain reached 25 feet. Prior tol 
work on the Rock Island Rapids, enginws in bath 
Europe and America had fastened such dams in 
place with iron rods sunk 15 inches into the rock 
bed. Them 2-inch rads were phced in parallel rows 
1 0  feet apart. Contractors and Engineers at Rock 
Island believed that a coffer dam would remain in 
place of its awn wight.  They proved to be right, ef- 
fecting a significant saving of effort and material. 

Coffer dams were constructed by forming a 
breaker ahead of the dam, then putting the dam 
down. The dam itself crsnsiakd of two parallel 
timber walls running from 10 feet apart at the head 
of a darn to 8 feet along the sides. The walls were 
braced and held together with flat iron tie rods 
secured by waslhers and pins. The walls were then 
filled with a mixture of clay and gravel (puddling] 
pumped from the river bed. Following this, the 
water was pumped out of this work a m .  

‘She smallest of these coffer dams enclosed an area 
of 2.26 acre3 on Upper Chain; the largest, at Camp 
bell’s Chain, enclosed 43.07 acrw using 5,780 feet of 
dam. 

Q u a ~ y k g  the rock wag done m03tly with hand 81 



Rock ercauatlon Inside a c d  
fer dam on the Rock Island 
R a p i d s ,  the gredomlnant  
rneihod of excavatlan on the 
rapids prolect. This sketch w89 
drawn by Henry Eosse, 3 
drattsrnan in tha Dhstrld Offlce 
during the 1BBI)'s 
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drills and bhsting powder. Sfmm drZling was hied 
during 1868-69, but did not work well. Drill bits 
varied from 1?4 50 2% inches. Roles were drilled 
from 1 ?4 to 4 feet deep. Then the water was sponged 
ouk, the holes filled with clay and drilled again to 
make a watertight Hole. One pound of powder was 
used for mch Xgcubic yard of rock. The broken rock 
was then taken to the shore, or carried up i n c h e s  
built to the top of the darn, where it was transferred 
to flatboats and dumped outside the channel. 

Cofkr dams generally worked well, but they were 
sd~ject, to  two hxards.  Passing atemboats were 
not always a s  careful a3 they should have hen in 
their attempts to make tima (and therefore monay). 
In the treacherous currants of the rapids, they fre- 
quently ended up colliding with the dams and delay- 
ing the work. Ehx~nd, the Missis~ppi was subject to 
sudden spell3 of high water, causing several d m s  



[which were built no higher than absolutely n-8- 
amy) to fl~d. 

Where coffer dams were not practical becauas of a 
deep or very uneven bottom, or where the area to be 
sndasd was too small, r ~ c k  wa3 removd by chiad 
bmt and dredge using equipment similar to that d e  
d o p e d  by Major Floyd in 1853. The chisel was a 
12-inch square h m  12 feet long mapended be 
tween iron r d a  over the domstr- and of the 
chisel h a t .  The beam wa3 headed by a conical  hoe 
of wrought, iron with a steel point welded to it. Until 
1872 when a Mr, A. J. Whitmy invented exchange- 
able pints, the whole 3%-to,n chisel had to b ship- 
ped by rail to Chicago for frequent shrpahgs. In 
addition to the downess of operation, chisel dredg- 
ing invariably mi334 ~pats, and very careful work 
was necessary t.a clean up all the broken rock, 



. .. . . . .  

Orllling trlpods and a dw-  
rickboat being used to b b t  
and remove rack From the R m k  
Island Raplds. Th- trlpods 
were not wry dlfferml from 
those devised by Captain 
Robart E. Lea for work crn the 
Des Moines Rapids in 1837. 

timber tripods erected to rest on the river bottom. A 
narrow platform was built around the outside of the 
tripod at the water level. Here two men operated the 
drilling equipment and stuffed holes with bhsting 
powder. When a large area was Lo be blasted, a 
chain of tripds wa3 erected and wnnected by cat- 
walks. The broken rock was removed by ring bolts 
split at the straight end, with B wedge inserted in 
the split. The bolt wa3 driven into cracks in large 
pieces of broken rock, where it wedged tight, The 
rock wa3 then lifted oub anto flatboats by the 'use of 
boom dredges. 

One particularly large rock in the channel near 
Campbell's Chain succumbed to Corps ingenuity in 
am especially interesting manner. This rock, some 
h e 3  above water and sometimes below, depending 
on the season, was a canstant hazard to  navigation. 
It was on this rock that Lieutenant John Campbell 
and his men became gruunded in July of 1814 while 



fighting Indians in the westernmost battle of the 
War of 1812. The Indians, allies of the Rr?tlsh, at- 
tacked the helpless boat, killing 16 men and woun- 
ding 21, including Lieutenant Campbell who h y  
near death for several months. 

The rock was finally destroyed in 1870. While it 
was exposed during a period of law water, cordwood 
was piled on its surface and set afire. When the 
flames died down a crowd of men with buckets 
threw cold water m the hot rock, causing it to  split 
and break into pieces. Explosives were placed in fis- 
sures that remained and the rest of the ~bstruction 
was blown apartha? 

Work on the 4-fwt channel through the Rock 
Island Rapids continued until the G-foot channel 
project in 1907 made it necessary to revise the 
whuk plm. In 1851 a veteran riverman had a p  
peared at a river irnprovernent convention at Bwr- 
lington, Iowa, and offered to undertake i~ improve 
khe R o d  Island Rapids to accommodate the largest 
boats for 820,000 "for the simple reason that he 
could make money by doing it . '' That proved to be 
a rather low bid. By 1886 when the project was fin- 
ished with the exception of several small isolated 
patches, the Corps of Enginers had s u p ~ s e d  the 
removal of 87,926 cubic yards of rock at a net cost 
of $1,166,608+a9 The final cost of the project by 1907 
was $1,508,458. 

. The Des Moines Rapids 

The Des Mninea Rapida had long been H more am- 
noying obstruction tx~ navigation on the Upper Mie- 
sissippi than the Rock Island Rapids. Many groups 
in addition to the Engineers had made attempts .t;o 
improve t h m  before Wilaon arrived in 1886. From 
1829 to 1886 the Corps of Engineers h d  spent 
$335,000 on the rapids, though only a b u t  25,000 
cubic yard3 of rock had keen removed. Mora of the 
money had been spent on gurveys, experiments, and 
preparaki~ns for the different plans suggested than 
ill actual work. 85 



THE BEGlMNlMGS OF 
PERMANENT'MPRQvEMENT 

Brivak p u p s  had developed several plans for 
getting around the papids. In  1837 a charter wa3 
granted to a privab company for the Des Moinss 
Rapids Railmad which was to  m n  dong the Illinois 
side from Warsaw to Cornmace (later Nauvoo), The 
promoters felt that this would be the most valuable 
rail h e  in the United States, carrying shamboat 
cargo around the rapids.as The company ran into fi- 
nancial difficulty before the road could be built, but 
the Mormons who had recently moved e0 Nauvao in- 
tended to carry the project out until their leader 
Joseph Smith was killed in 1844. Such a rail h e  at 
this time night have been a BUCFB~S. Narly 300,000 
tons of merchandise was carried around the Des 
Moiinss Rapids in 1$37.&l 

Private individ~yals and groups made several at- 
tempts to build dams at the rapids for both power 
and navigation A wing dam of earth covered by 
stone was built at the head of the rap5ds in 1841, 
Water from thia dam power4 a grist mill for two 
3easons before the dam washed away, A similar at- 
tempt at Nauvm in 1842 met a l ike fate. When 
Joseph Smith wa3 killed the Mormons had b e n  
planning a larger project that might have been suc- 
cesafu1. Smith p h n n d  to construct a large darn 
nearly all the way acr033 the river bo Montrose, 
leaving m l y  a amll chamel open. The dam wag to 
have provided power, and the closure of the channel 
was to have backed up the river, g h h g  Nauvm a 
deep harbor. 

In  spite af these dreams and actual attempts, nav- 
igation over the Des Maine$ Rapids had not signif- 
icantly been improved by 1866, During low water 
st%ambmts still had to transfer their c a r p  to 
lighters or to a railroad on the Iowa aide which 
began rumhg €ram Kaokuk to  Montrose in 1866. 
Passangma, too, had ta make k h i 3  transfer, gohg by 
rail or 3t~geco~ch.  

T h e  business of lightering was an old m e  at the 
D e s  Mokes Rapids. Father Francis XPavier, who 
travelled in the area in 1721, wrote about the rapids 
where passengers were obliged to  d o a d  and carry 
their pirogues.*2 When the French fur trade deval- 
oped, the Sac and Fox Indians sat up villages near 



The nasd for rapids improvement was pressing. 
B y  1866 the five states bordering the Mississippi 
a b w e  the Des Moines Rapids were producing be 
tween onehalf and one-third of the produce in the 
Un ikd States. Three hundred and €our steamboats 
with value of more than $10,000,000 were serving 
the Upper Mississippi. In addition, the lumber in- 
dustry was coming h t ~  its o m .  More than 
400,000,000 b a r d  feet of lumber was being rafted 
d o d v e r  annually. The Des Maines Rapids done 
added 2% to the price of this lumber. 

Wilson found previous maps of the Des Mainas 
Rapids of little help in determining the best method 87 



THE BEGLNHlNOS OF of improvement. Lea’s map he found to be of use on- 
ly a3 a general picture, and Warren’s map, though 
more detailed and accurate, was limited to illus- 
trating the project for excava.ltIng. EI natural channel. 
Wdsan put civil engineer H. A. Ulffers in charge of a 
resurvey, a3s;ist-d by E.F. Hdfmann. During this 
mrvey, which took the entire fall to complete, Ulf- 
fers and Hsffmann made between 40,000 and 50,000 
soundings of the rapids. 

The Des MoInas Rapids extended for 1 1 %  d e s  
from just  above Keokuk to just north of the village 
of Montrose. Gentle waves in the cmthuosus rock 
shelf which comprised the rapids were identified a3 
chains. There were f i w  of these: Lower, English, 
Lamallee’s, Spanish, and Upper. 

WiLson inveatigated several methda of improv- 
ing the rapids at Ksokuk. He rejected the earlier 
plans of Buford, Le, and Warren to excavate the 
natural channel becauee the expen3e involved in 
cutting a channel through the whole 11% miles of 
rock would be prohibitive, and because a narrow 
channel out in the river, where the supface would not 
indicate its whereabouts, would be difficult to U M  
during the day Etnd impossible at night or in fog+ 
Both day and night boats would be liable to be 
b l o m  But of the channel onto the rapids. 

PERMANENT IMPROVEMENT 

Wilson rejected locks and dams for the same 
wason that t h y  were rejected on the Rock Island 
Rapids: they would be a hindrance in high water. 
Several Iocd groups made proposals to Wilson, ;but 
the only feasible one 3erioudy investigated came 
from ‘+certain parties in I h ~ i s + ’ ’ ~ ~  This was to build 
dams of rock and brmh in cribs across the river to 
within five or six hundred feet of the Iowa shore. 
From here a rock and brush w d  would be built 
parallel tu the shore for one mile downstream. One 
of thew Lshaped dams wa3 to be built at each of 
the five chains. The constricted channel would act 
as a sluiceway, shooting steamboats over the 
chains. Wilson rejected this plan because he felt 
such dams would not withstand the movement of 
ice in the apring. 



Based on the evidence he had assembled, Wilson 
decided on a lateral canal as the best solution, This 
was the plan which Henry Shrew alone had recom- 
mended in all previous Corps of Engineer surveys, 
but which rivermen had long favored. Editorials in 
the Kmkuk Gute City before and after Wilson’s ar- 
rival 9how atsong sentiment for a canal. Two days 
before Wason arrived one headhe read: “ h o w  you 
not, Oh! city reader, that Keokuk can be made the 
Lowell of this Western Country, if we but have a 
canal?’’m A canal was endorsed by the Keokuk City 
Cound two days after W i h n  arrived, and c3n or- 
tober 3,  representatives of the Merchant’s Ex- 
changg met with Wilson to push for a canal. 

A ktaral cmal on the Iowa side of the river was 
not a recent idea wi th  Kmkuk residents. They had 
long favored guch a canal as the best way of improv- 
ing khe rapids and serving Keokuk’s interest at the 
same time. Local residents had never agreed with 
the plms proposed by Le, Floyd, and Wmen for 
improving the natural channel, After repeated at- 
tempts to get Congress to l isten kid hiled, Keokuk 
h a d  acted on its own. On J a n r r q  15, 1848, Iowa 
Governor Ansel Brig@ had approved the Iowa Gen- 
ad Assembly’s anthorization of the “Navigation 
and Hydraulic Company of the Mississippi Rapids” 
to acquire right-of-way for a canal. The estimated 
capital ;stock needed to complete the project was 
gut at $60Q,000.J7 

As chkf engineer the company k e d  a former 
West Point graduate, CLss of 1831, Samuel a. Cur- 
tis” Curtis had served on frontier duhy at Fort Gib- 
son, Indian Territory; had resigned in 1832 to be- 
come chief engineer of the Muskingum [Ohio) River 
Improvement Organization, where he had attemp- 
ted to use locks and dm19 to make that shdlctw 
river navigable; had served as a lawyer before join- 
ing the Ohio Militia during the Mexican War {dwr- 
ing which he was appointed Adjutant General); and 
had most recently (1847-49) servd as chief engineer 
for a Board of Public Works created by the Iowa 
General Assembly to  improve the Des Maine3 River 
by locks and dams, 



THE EEGlMlVlMGS Q C  Genwd Curtis, as he came to  be known in 
Keohk,  was a man who dreamed large. He had sur- I‘PRoVEMENT 

veyed the Des Moines River a3 far a; Ottumwa by 
1849, and foresaw a day when the Des Meines River 
valley wrodd have canal connection to the St, 
Peter’s [Minnesota] River and others, lading to na- 
tionwide trade connection far IQFW’S coal and gyp- 
sum. The sandstone cliffs along the Des Moines 
“that have stood for ages as d e n t  and gloomy sen- 
tinals guarding the clear bright river that, flows ab 
their base will be sent by the blast and broken by 
hhe workmen, and their fragments will be removed 
and e m M  Into 

Curtis entered hi3 new duties with the rapids 
canal company with the game enthusiasm. Hi3 engi- 
new’s report recommended that a m a l  and wing 
dam improvement be built from the Upper Chain at 
Mantrme down to the upper end of Keokuk, The 
canal. was to be constructed by building an embank- 
ment out in the river, than e~cavathg the space be- 
tween the embankment and the shore. Curtis’ plan 
called for one lock at the fmt of the canal with a lift 
of 24 feet, the only difference between his and 
Shrew’s plan, which had not called for any locks+ 
Curtis d30 felt that the canal could be used for an 
enormous mill-race to generate enough hydro- 
electric power to operate “all the machinery that 
human invention can h a t e  within reach of its 
influence. ’’sg 

When the money backing. the project turned aut 
to be inadequate, General Curtis left for aevwd 
years to practice law and survey f ~ r  railroads in 
IQWFI+ but he returned to  Reokuk in 1868 and was 
elected mayor, His inaugural address; in May 1856 
called far an even larger and better canal araund the 
rapids. Keokuk would become a “port of snt~y’ ’  
with 2,000 steamboat arrivals a year. Curtiis anvi- 
sionad a c d  two or three hundred feet wide which 
would serve as ~t “great steamboat harbor” all #e 
way from Keokuk ta M~ntmse, and which would be 
‘‘sufficient to safely moor all the ~3teamboats of the 
upper Mississippi. ’ ’do 

From 1857 txt 1861 Curtis spent ?Are tern3 In 
Washington a3 a U.S. %presentative. He joined the 



Wilson’s report on the Des Moines Rapids racom- 
mended that a navigation canal be built dong the 
Iowa shore from Kmkuk to  Nashville, a &istame of 
7.6 miles. From Nashville to the Wpper C h i n  boats 
would use the natural chamel, which was deep 
enough without improvement. At the Upper Chain 
Wilson proposed to cut a channel 200 feet wide, 6 
feet deep, and 2,400 feet long. The canal itmU would 
have a 300-foot width and a 6-foot depth, with three 
locks. The &foot depth recommended by Wilson 
was two feet more than called far In the Act of June 
23, 1866, but he accrsrakly predicted that within 50 
years the l ~ w  water depth of the Mississippi would 
be increased to six or geven feet. 

Wilson decided on a canal a s  the best method of 
improvement because it would leave the natural 
channel free bath during and after construction, be- 
cause ib  would be easy h navigate, and because, 
with its slack water, the canal would be an especial 
aid to  boats ascending the rapids. During high 
water, 3hdlaw draft boats and log rafts m d d  use 
the natwd channel if they wished. 

The actual plans and estimates for the cand wers 
dons by WSsotn’s assistant, D. C. Jmne, who had 
previous experience in canal condmstion. Jenne’s 
eatimate of $3,390,000 to  build the canal was not 
too far off* but his estimate khat the work could be 
done by 1869 was eight years t-00 short+ 

Chief of Engineers Humpkeys found Wilson’s 
report satisfactory and presented it to the b u s e  of 
Repreaentatiues in early February 1868. Here the 
Committee on Commerce considered it and made 
provisions for the canal in the general appropria- 
tions bill. However, objections arose in the Senate 



THE BEGINNINGS OF when doubts were raised about the canal plan, can- 
sidering that all peviOus Enginem reports had re- 
jectsd the idea of a c a d .  The Senate voted the bill 
out and in its place app~opriakd $500,000 for “im- 
proving navigation at the Des Moines or lower 
rapids, according to such p h  as the Secretary of 
War shall, on the report of a board of eMneer3, 
approve.’’41 

PERMANENT IMPROVEMENT 

Accordingly, Hurnpkmys convened B Board of 
Engineers which met at  Kmknk on April 16, 1867, 
to  examinethe rapids and make recommendations. 
The Board mnsisted of Wilson, T. J +  Cram, 
Macomb, Warren, Hains, and W. Milnor hbart3,  
who had been superintending engineer improve 
menta an the Ohio River. Aftw examining the 
rapids, the members of the Board adjourned until 
April 30, when they reconvened at the U.S. Engi- 
neer’s Office in Davenport and remained in ssssirpn 
until M a y  13. 

In addition to the plans Wilson had previously 
considered, the Board investigated several alter- 
natives, including the possibility of dams across the 
entire r lve~,  Livermore’s Improved Chute, and 
Brunet’s Improved Float Gate for sluhxs in dams. 
The latter was a h d o w  gate hinged 30 that when 
the desired level of water in a sluiceway was reached 
the gate could be flooded, sinking it horizontally on 
the bottom, permitting the boat to  ride the crest 
thu3 produced. 

In the end the Board’s recommendations were 
almost identical to Wilson’s original proposal, ex- 
cept that some of the dimensions were reduced. On 
July 19, 1867, the Board reported its results to the 
Secretary o€ War, who had been given power to 
make the final decision. He instructed Wilson to 
“proceed a t  once to carry out the plan of imprave 
ment reported by the 

The Bmsd had decided that khe canal was to be 
built by constmcting an. embankment in the water 
to form the rivw side of the canal, then excavating 
the prism between the embankment m d  shwe to ob- 
tEein a 5-foot depth. The embankment was tn be built 
first b ~ ~ ~ u s e ,  being built out in the river, it was the 



not be replaced was the taw path along which horses 
used to h a d  lighters up and dctm the rapids. 

Early in March Wilson foresaw that problems 
with the contractor on the Des Moines Rapids 
would increase. With the work at the b c k  Iaknd 
Rapids going smoothly, Wilson requested that hia 
station be changed h o r n  Davenport to Keouk.  He 
received pwmiaahn to do 30, and by AprX 10, the 
headquarters of the Rock Isknd District had moved 
to Keoknk. Wilson retained this office in Ksokuk 
until he reired in 1870. At that time, Colonel 
Mammb moved the office permanently ta Eo& 
Island. 



THE BEGPNNINGS OF After repeated admonitions from Wilson, 
Henegan and Son were declared to have viohted 
their mntract on October 26. Parhapa realizing that  
they had undertaken too much, the cmtractors 
made little protest. Until B new smtractor could be 
found, Wilson and hi3 assistxmts took over the work 
using hired labor and the machinery left behind by 
Hanegan. That machinery hcludd four small boats 
(not powered), 18 double teams, 13 carts, 66 railroad 
EWS and two lmrnotives. The two locomotives had 
been built especially for this project, and were part 
of the shorkst, smallest railroad in Iowa. Tha 4-foot 
gauge track ran from the quarry on shore out ovm 
the top of the embankment. They were extended as 
the embankment wa3 built. The locomotives had 
two pair of 3-fmt drive wheels and resembled switch 
engines except khat  they lacked a pray truck in 
front. Fkt cars hauled stone from the quarry while 
dump car3 hauled earth. There is some irony in the 

PERMANENT IMPROVEMENT 

sian of a railroad and horse t e r n s  before it owned a 1 
singla steamboat. 

Contractors were not the ody problem for Wilson. 
The guard embankment was safely out in the river, 
but the prkm crossed land omed  by people. Some 
of it was farmland; other places kid developed busi- 
nesses on the land. At one place the Gibbonsville 
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D d  added equipment as the work progressed, 
Eventually he had four locomotives, 500 flat and 
dump car3, and 20 d e s  of track. The main track 
ran atop the guard embankment, with spur lines to 
the pits and trs the qumies on the shore. 

The embankment in the river was constructed by 
laying dmm a rip rap b e  of broken rock taken from 
a quarry at Price’s Creek or excavated from the 
prism. Rail tracks were Lid down on this founda- 
tion, and the railroad was used to haul the dirt nec- 
essary to complete the embankment. The finishd 
e m b a h e n t  was about 20 feet high and 10 feet 
wide at the top. Much ~f the dirt and rock in khe ern- 
bankment came from the points of land extending 
from the shore line of the canal into the prism whlich 
had to be removed ta evm the shoreline, 
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THE BEGINNINGS OF Became the railroad tm&a were temporary, con- 
st-mtly being moved and extended as the work pro- 
gressed. and because they rested on settling: 
ground, accidents wew frequent, Cars and lm- 
motives repkrly tipped over, resulting in many 
crushing injuries and several deaths among work- 
men." Nevertheless, the little engines worked hard. 
They hauled cars+ pulled out atumps, whistled for 
lunch, and even towed lighters up the rapids, re- 
placing the horses and tuwpath tlmt had been taken 
for the improvement work. 

The railroad was dso a d  to  show visitors 
ar~urmd the c ~ n a t r u c t i ~ n  site. The Des Moines 
Rapid9 Canal project attracted attention in maga- 
zinea and newsp~q~ers throughout the IJited 
S t a k s ,  with frequent stories on the progress of the 
work. As a result, enginers and other visitors came 
to visit and inapect the work. To a c m m d a t e  
these visitors, a sp&l flatcar wm outfitted with 
board seat3 to haul visitors wound the &e, Famous 
visitors showed up, too, On February 24, 1868, 
Horace Gredy. who had mme to Keakuk to give a 
lwturs, spent the day being shown a r ~ ~ n d  the con- 
~ t r u c t i ~ n . ~ ~  

Most of the work on the cam1 was hard hand 
work. AD of the earth from the prism wa3 removed 
by hand with shovela and wheelbarrows af ter  a 
huge, horse-drawn plow had loosened the dirt. At, 
regular intervals along the canal, kernporary cross 
embankments were bu2t from the  outer embank- 
ment to the shore. The resulting sections were call- 
ad "pits," and in e d ~  of these, a pit crew of up to 60 
men worked. A majority of laborers who worked on 
the canal were new immigrants from Sweden, and 
many of t h e  remainder were Irish. These workers 
lived in shanties rented at a nominal sum. fF0m the 
contractors, who had built them all along the shore 
from Keouk to  Mmtrcmhd4 

PERMANENT IMPROVEMENT 

When the rock bottom af the prism was reached, 
it had to  be blasted out, again by hand, using drds 
to make the holes and black powder to do the blast- 
ing, St.-earn drills were used where blasting hid to be 
dona underwater, and tin tubes extending to the 



surface of bhe water were used to load the powder 
chrgea. Such charges did not break up the rock 
very effectively, but they made noise. Local resj- 
dents reported that, for 25 or 30 miles around, the 
canal conskmctim sounded like a distant bate.'* 

The finished embankment contained a total of 
884,325 cubic yards of earth in addition to 97,000 
cubic yards of rock excavated from the canal prism 
and h m  the ch ins  a t  Nashville and Maatrose. The 
embankment varied between 60 and 90 feet at khe 
bagsT with B slope of 1% to I. It varied from 16 feet 
high at its lowest point to 27 feet at  it3 highest. 

Within the prism of the canal were twu lift I d s  
and one guard lock, completed betwwn 1870 and 
1874 after the embankment was finished. The locks 
were built under a separate contract, The lo we^ lift 
lock was lccated at Keokuk; the middle lock was 2.5 
miles above the lower; and the guard lack was yL,, 
mile above the middle lock, At each of the locks a 
27-foot-square stone engine house held the 30 horse- 
power sham engines used to operate the locks. This 
machinery was manufactured from an original d e  
sign of Major Amos Stickney, who assumed local 
charge of the canal in 1872, and was manufactured 
at the Buckeye FQUI~I-Y in Kmkuk. The engines o p  
erated pwmps which provided hydraulic pressure to  
open and dose the gates, permitting the u 3 ~  of only 
one man at  each of the hcks tQ operate the gates. 

The locks were constructed of magnesian lime 
s t m s  laid in hydraulic cement. The s t m e  was quar- 
rid from the Sonora Stone Quarries on the Illinois 
bluffs adjacent to the river. The rough blocks of 
stone were taken acr033 the river by the light draft 
steamer Crickat to Stone yard3 at Nashville and 
Price's Creek. Hare the shne was dressed and num- 
bered, and than taken to the &e by rail. The lock 
gates were built of cedar and cypreas wood which 
proved to be 80 sturdy that when the gabs were 
removed for repair3 25 years later, workmen had 
trouble taking them apart. 

Each lmk provided a chamber 310 feet long by 80 
feet wide at #e surface, giving it, a usable IanPth of OT 



THE BEGINNINGS OF 291 feet by 78 feet. Larger boats could be locked 
through by maneuvering and using one gate at a 
time, but the only rsgulah s t s m h t  larger than 
291 feet on the Upper Mississippi wag the 302-hoot 
St. Paul+ The hocks were filled by culverts which led 
to the gate messe3,  and they were discharged by 
openings in the chamber wall. Depending on the 
rher level, a lock could Ibe filled or emptied in from 
five to  ten minutes. 

PERMANENT IMPROVEMENT 

Delays caused by changes in contractors, by con- 
tractors' unfamiliarity with problems encountered, 
and by limited appropriations pmtpmed mmple 
tid3I-I of the Des Moines Rapids Canal far beyond its 
projected 1869 d a b  and nearly doubled the costs. 
The Engineers frequently had i?o wait for new appro- 
priations before resuming work. 

Wilson also ran into another problem that caused 
delays in these early years of improvement work: 
the cord'kt between the District Engineer's percep- 
tions of how to grweed with the work at hmd, and 
the insistence of the Office of the Chief of Engineers 

The guard lock rt the head of 
the Des Moines Rapids Canal. 
Thvs was not a Itft lock. Rather. 
It kept out debrls and provided 
slack water in the canal. 

98 



Middle lock at the Mdnes 
Rapids Canal. 2.5 milee above 
thm lowsr locka{ Kaokuk, lowam 

on strict observance of military orders and adher- 

not permittd the kind of autonomy that Rock 
Island District Engineers later in the 19bh century 
enjoyed afhr OCE and the District had barned bet- 
ter how ta cooperate. The pmcass by which Dis- 
tricts were given some ~ Q W Z U I C ~  to adapt pro- 
d u r e s  to their individual n d ~  was a gradual 
lem+ning experience, and Wilson and Washington 
had just begun to  learn. 

Soma of the problems Wilson encountered with 
reguktions were annoying but minos. In January 
1868 one of !#ilson’s civil engineers, Robert 
Shnley,  needed to have $2.25 worth of repairs done 
to a survey instrument. wilsm’s request for p3y- 
ment of this sum to Shnley (who had paid the r e  
p a h r  out of his own pocket1 was returned from 
OCE b e u s e  “it is not perceived how, undw the 
regwltions, this voucher can be paid withoat the 
presentation of B sub-vowher from the person mak+ 
ing the repairs.’’ed A month later both voucher and 
the new sub-voucher were returned to  Wilson be 

to the letter O f  the hW in contract% Wilson Was 





only m e  of the secdona, By 1874 the contract work 
proved 30 un;satiafactory that the project was t&en 
over by the Govsrnmmt ming hired hbor and com- 
pleted th3t way. 

On at least one occasion, Wilson’s persistence did 
win a change of mind from OCE. When the excava- 
tion of the prism reached the rock bottom early in 
1869, the contractor discovered that the rock to be 
blasted lay in u m m n  layers, and that it was impos- 
sible t,~ excavate the prism exactly in every place t - ~  
it four-foot depth. The rock came aut in layers, and 
to  get a minimum depth of four feet, parts of the 
prism had to be excavated deeper. D d  requested 
payment [which was contracted by the cubic yard) 
for of the rock actually removed, and Wilson sup- 
ported that request, noting that planes of stratifica- 
tion seldom coincided with the line of cutting. OCE, 
however, pointed out that “the contract cal ls for a 
channel 200x4 feet+ The wording, spirit, and inten- 
tion of this contract is clear that just  so much rock 
is to be removed as w i l l  give the depth of water 
specified and no more . . the question of stratifica- 
tion should not be regarded.’‘52 OCE authorked 
Wilson to  annul the contract with Dull, but he con- 
tinued to plead their case, and June 19, 1869, he 
received p d s s i m  to pay the contractors for the 
extra rock mmoved. 

Other delays at the Des Moines Rapids Canal had 
nothing to do with OCE, the lack of money, or de- 
€aulting contractors. The Upper Mississippi 
weather and the river itself continually conspired to 
show their power, One manifestation o€ this power 
occurred as the last section of the canal was being 
completed-the cutting of a channel through the 
Moatrose Chah above the canal. 

On August 24, 1875, mntractors completed a cof- 
fer dam on the Mmtrme Chain enclosing 95 acre8 of 
river. Qn September 3 the dam sprang a leak, flood- 
ing the work in 40 minutes. % leak was repaired 
by September 8, but on that day anunusually heavy 
rahstorm raiaed the amall streams throughout the 
Upper Misaisaippi bash, and the river rose to  the 
heights of the spring floods. The high water 

I 



THE BEGIHNJNGS OF threatened thB dam, BO the contractors made a cut 
in the darn and flooded the pit. But the difference in 
elevation betwen the head and fmt of the coffer 
dam a u s d  a strong current which washed away 
600 fieet of the dam, and created a cross-current 
which caused a heavy passing log raft to float in and 
unship the engine and pump at the lower end, 
Engine, pump, and a number of small tools were lost 
in the river. 

-NT IMPROVEMENT 
I 

The water continued high, so repairs to the darn 
were not completed until October 12, at which time 
900 men were put on the job of excavating until Jan- 
uary 2,1876. Then a repeat of the September 8 fled 
washed the hrn away. This time the Chief of Engi- 
neers was consulted, who determined to go ahead. 
The d m  was rebuilt and contractors began pump- 
ing water out on January 31. During the pumping a 
cold amp formed six inches of ice on the water in- 
side the dam, which, settling on bhe tracks In the 
pit, causing considerable trouble. After removing 
the ice, the men m5umed work on February 7 .  

Three dlays hter,  on February 10, a recurrence of 
soft weather and heavy rains threatened another 
overflow. A dredge was at hand, and by continuous 
ef€ort for thee days and nights, workmen raised the 
w d s  of the coffer dam above flood level. I 

With the river met and temporarily conquered, 
work msumd until F e b m  24, when appropria- 
tions ran out and the work hdted. By this t h e  d 
but a s m d  patch at the head of the chain had been 
Crsmplefd, A series of hardahips this extended 
might have $en unusual, but auch disappointment 
was an arm~present companion in the work of 
navigation imprmvamant. 

The canal itself was not immune from troubles 
caused by contractors’ subperformance and the 
whims of nature. In the apring o€ 1875 a krge leak 
developed under the canal bank one-half d e  below 
the middle lock. Enginera discaverad a crevice in 
the bed rnck of the river two t o  four feet below made 



Problems with the embankment of the c a d  cauw 
ed it to  be closed for repairs on September 10 after 
only three week3 of operation. It was opened again 
on September 22, but closed for 15 days on October 
1- On Octuber 11-12, 1877, at a m e h g  of the Mis- 
sissippi River Improvement Convention (one of the 
conventinns that led to the formation of the Missis- 
sippi River Commiaaim two years later], the cam1 
came in for 3evere criticism by rivermen, “Twelve 
years for nothing,’’ one of the speaker3 called it. 
Protests against the Corps of Engineers included 
charges that the G a v m e n t  had hired a #teamer 
at $50,1000 per year to throw hunting partks for 
t h ~ ~ e  building the ~ ~ L . 6 4  

Present at that convention was a relatively new 
smplyae of the Rock Island District, Montgomery 
Meigs. Mdgs was the son of Lee’s asgistark in 1837, 
and was an assistant engineer at the Rock Island 
Olf€ice with the rank of United State3 Civil Engi- 
neer. When Maigs was given a chance to an3wer 
these charges, he outlined the problems, mest of 
which he charged to contractors‘ failwe to put the 



THE BEGINNINGS OF 
PERMANENT lMPRDVEMENT 

rock down correctly in the embankment, in 80 clear 
and reasomble a way that the memkrs of the can- 
vmtka and the reporters present accepted hi3 ex- 
plamtion. The mood ~f the convention toward the 
CQrPS ob Enginws changed, and Meigs w33 re- 
ferred t . ~  thereafter by the convention members BEI 
either “General” or ‘M 3j or’ ’ Me&. 66 Although 
Meigs had never Been in the Army, the 
stuck, and throughout hi3 long career with the Rock 
Island District, he was known a3 Major Meigs. 

I 

Montgomery Meiga grew quite knowledgeable 
about the Uppar Mississippi and about District o p  
eratians a3 he ssrved a aeries of District Engineers 
aa an, innovator and advisor. In 1884 he was put in 
local charge of the Des Moines Rapids Canal at 
Keokuk where he remained until his retirement in 
1926. 

Lower lack dt the Lhs Moines 
Rapids Canal, wlth construc- 

Keakuk and Hamllton Water 
Power Company Dam 

tian alwady underway on the The Des Mnkes Rapids Cand continu4 t o  serve 
shmlsmts  on the Upper Mississippi until it was 
flooded out in 1913 by Lake Cooper, the I m g .  pml of 
water that backed up behind the new Kaakuk water 



Wkde Wil3Qn aupervised the improvement of the 
Rack Islmd and D e s  Moines Rapids, Warnen work- 
ed at his several projects between St. Pad and the 
Rock Island Rapids. In the fall of 1866 he began the 
surveys assigned to  him. These were general sur- 
veys to locate areas needing improvement and to d* 
t emine  methods for doing so. Based on the surveys 
cc3mplekl by the winter of 1866-63, Warren pub- 
lished a preliminary report on January 21, 1867, in 
which he recommended that money be appropriated 
for a lock and dam at Meeker's Island, for hdding  
and operating two dredge and snagboats, and for 
small experiments with wing dams, 1310~1hg dams, 
and beacons-a t o t d  of $34O,4&Le6 Warren also re- 

Louis and St. Paul, or as an alternative, $117,00Q 
for B 2- or 3-fmt charnel. 

' 

( quested $775,600 for a 4-f00t channel betwen St. 

On March 2, 1867, Congress appropriated money 
for two snag boats far the Upper Mississippi, one 
snag and dredge boat for the Wisconsh River. and 
$37,000 for removing snags and boulders from the 
Minnesob fiver by contract. 

W m n  had also k n  a3signled to aurvey the Wis- 
consin River far a p33ible mute from the Missis- 
sippi ta Lake Michigan s i d a r  to  those survep of 
the Rock and Illinois Rivers assigned to Wilson. In 
1867 Warren mmpbted an extensive m w e y  of the 
VC'i3co~in River and hid dawn a canal route horn 
Portage City to Prairie du Chien, Warren con- 
s i d e d  a canal the most reliable means of obtaining 
navigation btween Green Bay and the Mississippi. 
He estimated that such a canal following the 



THE BEGINNINGS OF 
PERMANENT sMPROVEMENT 

natural river v d e y  and wing the Wi9~0nsin River 
for crossings would give a 4-foot depth for j u s t  over 
84,000,000. 

Bath Warren and Wilson realized that Congress 
would probably not fund any such major project, 
but they knew that; Congress would mrtainly not 
fund two mjor routes to the Great Lakes, and a 
friendly rivalry p e w  up between the two. Neither 
rnan actually favored such a project at all. Accord- 
ing to  W m e n ,  he “had a private understanding 
with [Brevet] General Wilson in 1866 that neither of 
us should go into this bu~ineas.”’~ 

However, the approprintion by Congress of 
$85,000 for actual improvement work on the Illinoia 
River in lMEit brought a hurried request from War- 
ren far funds to buy mother boat for the Wi9con3k 
River project. The appropriation for the I l h a i s  
River, wrote W m e n ,  idcumpels me to c o m e n w  on 
the Wisconsin work at once to keep even with Gen- 
eral wiEs0n+”5u Evm more displeased were represen- 
tatives of the Green Bay and Mississippi Canal 
Company, who had much to  gab by a Wisconsin 
River route. “These Wisconsin men,” mote War- 
EII, look upon the Illinois appropriation “as a trick 
of the I h o i a  pofitidans to steal a march upan 
them, and get judgment from the Engineer Depart- 
ment in favor of the I h o k  route over the Wiscon- 
sia ro~t .43 . ’ ’~~ Knowing the ways ~f C o n p a a ,  Warren 
agreed that spending even a amall amount of money 
on the Illinois River “wil.l thus place this improve 
merit on the Est of works *in courw of prosecution 
by the government.’ ” g a  

Fdhwing completion of hiis surveys, W a m n  n a t  
looked into purchase of the snag boats provided far 
in the March appropriations. F ~ l l ~ ~ h g  adjourn- 
ment of the Board of Engineers which met at 
Keokuk to consider the Des Moinsa Rapids in the 
spring of 1867, W m e n  left for Bt, Ltmh and Chncin- 
nati to examine available b a t s  whish could. be 
adapted to snagging operations. He returned to Et. 
Paul on June 9. In June Warren placed advertise 
ments in several newspapers inviting bids for a d -  
ing staamboata to the United States to be used for 
scraping sandbars; he also advertised for contracts 
to remove snag3 &om the Minnesota River. 

I 

IM 



timber wire Mf-cylinder scrapers set hgthwiae 
with the keel of the boat, At the head of a ;bar, the 
scraper waa lowered until it was a few inches bdow 
the existing riverbed. The bmt then backed down- 
stream. As the scrapers plowed up the bottom, the 
churning wheels washed the maaterid dredged out of 
the c h n n ~ l ,  where the current cmieed it away and 
deposited it downatream. One scrape amas3 a bar 
h o k  from four to  ten minutes. Depending on She 
size of the bar, clearing a channd deep enough far 
steamers ta pas3 took from an hour ta an entire day. 

In addition to  scraper;^, theMmtunu, the larger of 
the two boats, was strengthened at  the bow and out- 
fitted with boom machinery far snagging. 

Warren’s experiments in channel improvement 
showed graetifying results the first season. During 
1868 the Montana worked 67 days and the Caffmy 
worked 112. When the Caffrey begam work on July 
P2 the water was so low that lwge boat8 c d d  not 
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i BEGINNINGS OF t o  turn the actual construction over to  Major Amos 
Stickmy a3 soon as the mnstruction had begun. I t  
was not, in the first place, a deaign with which War- 
ren agreed. Among hiis other 1866 duties, he had 
been aasiped to investigate and report 011 the con- 
struction of railroad bridges am053 the MissiSsippi. 
The book length report which resulted was not pub 
lished until 1878, but in I t  Wamn clearly demon- 
strated h i s  belief that the wellbeing of steamboats 
ought to be a prime factor in the design of such 
bridges. H e  had recommended in that report that all 
bridge3 have spans of up t a  500 feet wide, and high- 
water clearance of as much as 100 f e k . 6 x  

-- - IMPROVEMENT 

It is no wonder then that Warren made changes in 
General R o b a n ’ s  design to favor the boats+ He re 
designed and relocated the drmwpan, placing it 
next to the island shoreline (which General Rmf~nan 
cldmed would interfere with steamboat landings at 
the Arsenal), and he included two raftspans, one in 
the &nnd and one next h the Iowa shore, to ac- 
munt for different river conditions, Next., he revers- 
ed Rdman’s design and placed the railroad on the 
top lwd and the wagon road beneath 30 as not to  kt 
the trains frighten the horses with sparks, smoke, 
and noise cmting up from below. He made the 
bridge single-track, with the wagonway 30 €e& 
above low water and the railroad level 12 feet above 
that. The 366-foot drawspan which Warren design- 
ed to -rate on a pivsk was by far the heaviest 
drawspan operating on that principle yet built.Bc 
Though much of the bridge ha3 since been d o n e ,  
the pivot machinery ia still in good operating candi- 
tion. The Rock Isknd Arsenal Bridge wm 1,546 feet 
long and cost $999,281 to  construct, just within the 
$1,000,000 limit. 

On August 3,1869, in order to supervise construc- 
tion of the bridge, Warren requested that hiis office 
for bridge matters b~ changed to Rock Island, E- 
taining his St. Paul Office for other works in his 
charge+ On May 27, 1869, Wilson’s sub-of€ice in 
Davenport had also been moved to Rock Island, 
perhap because bats were eaaim to dock on the 
Rock Island side of the river. 



Warren waa occupied d t h  bridge: mnstruction 
unkil the kdlowing June when he wa3 put in charge 
of the Lakes Survey with headquarters in Detroit, 
ending hi3 long service to the Upper Mississippi 
River. He wa3 r e p l a d  by Coloek John N. 
Macomb, wha had been Superintendent of W e a w n  
River I m pr ovemm t + 

Macomb est~dd.ishd hi3 o€€ice on the m n d  floor 
of a c o m e r h l  buildin$ at the northmat cornm of 
14th Avenue and Second Street in Rock Island. 
This office wm across the street €ram Spencer 
Square and the Harper House, one of the notable 
hotels in the Mississippi Valley. These quarters re- 
mained m the main office! of the Rock Island Dis- 
trict until 1896, when the Coppa movd into the 
newly completed Federal Building. 

When Wilson resigned from the Army in October 
of 1870 to hmme Vice-President of the $t. Louis 
and Southeastern hilroad, Mammb assumed hiis 
duties ih addition ta  Warren’s. 

Under Macomb work conthued on the Rock 
Island Bridge. By the fall of 1S7Z it was nearing 
completion. On November 18 running ice in the MEs- 
sissippi stopped the ferry between Davenport and 
Rock Island. In w3ponse to 3 request from the 
Arsenal, Macomb opened the bridge ta wagon traf- 
fic the next day, though trains had been crossing 
the bridge since October 8, 

The Mmtana and the Caf+y continued to opm- 
a h  with success. During the 1872 season the Mom 
&ana ran 4,089 d e s  and the Caff-ey ran 2,641 miles 
in pursuit of their duties. By 1877 when Major Far- 
quhar assumed command of the Rock Island Dis- 
tfict, both boats were beginning to show the effects 
of hard w&. 1877 was the l a s t  season for the Caf- 
frey. Recause of low appropriations that year, she 
was not put in t~mmission, and was sold m n  after. 
The Montana continued to operate until the close of 
the 11878 3eason, when she was rebuilt into a corn- 
pletaly different boat. 

By 1873 the pmfhlly improvd Rock Island 1 1 1  
Rapids were less of an obstruction than the channel 
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and ridges which even C ~ Q X  soundings often missed. 
McMath’s machine operated like a pantograph, 
recording a continuous profile of the ground passed 
over by the h k  using the machine. Macomb h s b d  
this machine and recommended it to  the Govern- 
ment, which purchsd  it.& 

On November 15,1877, when Macomb was placed 
in charge of Defense and Harbor Improvements on 
Delawm Bay, the Illinois River project was assign- 
ed to Captain Garrett 9. Lydecker of the Chicago 
District. The reminder of the Illinois Waterway 
story can be found in the Chicago District h i 3 b r y d R 7  
In the nine years from 1869 to  1877, the United 
S t a t e s  had spent $344,000 on the IU.in0i.s River, 
$235,000 of this for dredging. 

By 1877 steamboat and barge amhals from the 
Upper Mississippi and Ibch Rivers at St. Louis 
had exceeded those from the Lower Mississippi, the 
Missouri, and Ohio Rivers. In 1877,834 bmks arriv- 
ed at St. Louis from the Upper Mississippi, while 
780 arrived from the Lower Mississippi. The Illinois 
River sent 252 boats to St. Louis, while 145 arrived 
from the Miasouri and 139 from the Ohio River.9H 
The improvement work done by Wilson and 
Macomb shares some of khe credit for this. 

Macomb also undertook the f i rst  mmprehenaive 
surveys of the Upper Mississippi under an 1874 a p  
propriation for Transportation Routes to the 
Seabomd*Bu Warren’s surveys in 1866 had only k n  
a t  selected locations. If the Corps o€ Engineers was 
to develop a plan o€ permanently improving the 
channel, they would need a more complete 3 m e y .  

Conwquenby, when Montgomery Me& joined 
the Rock Island District in 1874, his first assign- 
ment was to carry out such a comprehensive survey. 
A quarterboat, the Hoffmann [named after the engi- 
neer in charge of the Rock Island Rapids], b d t  just 
for thi3 survey, was finished on August 27 and tow- 
ed to St. Paul by the M Q ~ ~ I I ~ .  

With C. W. Durham aa hiis assistant in c h w p  of 
the 30un$ing party. Meiigs began the survey at 113 
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