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PREFACE 

To adequately assess the impacts of the continuing action 
upon the environment, the Office for Environmental Studies, Waterways 
Experiment Station (WES), Vicksburg, Mississippi, was contacted in 
early 1972 to conduct an extensive environmental inventory and assessment. 
Certain parts of the inventory and assessment were performed for WES 
under contract by the Missouri Department of Conservation, Southern 
Illinois University, Illinois Natural History Survey, and Colorado State 
University. A listing of the reports which were prepared as a result of 
this study, and are utilized frequently in this environmental statement, 
are shown below: 

Johnson, J. H., et al. 1974. Environmental analysis and assessment 
of the Mississippi River 9-ft. channel project between St. Louis, 
Missouri, and Cairo, Illinois. U. S. Army Eng. Wat. Exp. Sta., 
Vicksburg. Cont. Rep. Y-74-S. 

Ragland, D. V. 1974. Evaluation of three side channels and the 
main channel border of the Middle Mississippi River as fish habitat. 
U. S. Army Eng. Wat. Exp. Sta., Vicksburg. Cont. Rep. Y-74-l. 

Schrannn, H. D., Jr., and W. M. Lewis. 1974. 
of backwater chutes to a riverine fishery. 
Exp. Sta., Vicksburg. Cont. Rep. Y-74-4. 

Study of Importance 
U. S. Army Eng. Wat. 

Simons, D. B., S. A. Schunnn, and M. A. Stevens. 1974. Geomorphology 
of the Middle Mississippi River. U. S. Army Eng. Wat. Exp. Sta., 
Vicksburg. Cont. Rep. Y-74-2. 

, 
Terpening, V. A., et al. 1974. A survey of the fauna and flora 
occurring in the Mississippi River flood plain between St. Louis, 
Missouri, and Cairo, Illinois. U. S. Army Eng. Wat. Exp. Sta., 
Vicksburg. Cont. Rep. Y-74-3. 

Copies of the studies are available for review by contacting the library 
of the U. S. Army Engineer District, St. Louis, 210 North 12th Street, 
St. Louis, Missouri 63101. 
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STATEMENT OF FINDINGS 
MISSISSIPPI RIVER 

BETWEEN THE 
OHIO AND MISSOURI RIVERS 

REGULATING WORKS 

1. I have reviewed and evaluated, in light of the overall public interest, 
the documents concerning the proposed action, as well as the stated views 
of other interested local, state, and Federal agencies and the concerned 
public. I have also evaluated other pertinent data and information rela
tive to the operation and maintenance of the 9-foot navigation channel on 
the Middle Mississippi River between the Ohio and Missouri Rivers (miles 
0-195). As part of this evaluation I have considered various operation 
and maintenance alternatives including a "no action" alternative. 

2. The possible consequences of these alternatives have been studied for 
environmental, social well-being, and economic effects, including regional 
and national economic development and engineering feasibility. Significant 
factors bearing on my review include consideration of the conflicts which 
arise from implementing operation and maintenance procedures so as to 
provide for a year-round 9-foot naVigation channel while at the same time 
being cogni zant of the need for. the preservation and enhancement of the 

. environmental quality of the Middle Mississippi River (miles 0-195). Other 
significant factors bearing on my review include: 

a. The 9-foot channel project, is a part of a well-integrated trans
portation network which serves the Mid-West, the nation, and the world. 

b. The communities along the river are dependent upon the environ
mental, recreational, and economic opportunities which the Middle 
Mississippi River and the 9-foot channel project provides. 

c. The 9-foot channel will continue to play an important role in 
shaping the future of the Mississippi River system and its associated 
values to the communities served by its economic and environmental benefits. 

d. The Middle Mississippi River is valued for its esthetic and recrea-
, tion potential even though at present it is only moderately used because of 
poor access due to very little Federal ownership along this section of the 
river. These and other environmental values are in need of further con
siderationand recognition. 

e. The River is a dynamic system and in order to be fully aware of 
the nature and significance of its changes continuing environmental studies 
must be initiated. 
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3. I find that operation and maintenance of the Middle Mississippi River 
9-foot navigation channel is absolutely necessary if the project purposes, 
as established by Congress, are to continue to be met. A blockage of 
commercial navigation, with extremely significant economic consequences 
would result should operation and maintenance activities be halted. 
However, operation and maintenance as currently practiced does conflict, 
in varying degrees, with the, environmental values of the river system. 
In order to alleviate or minimize these conflicts and to assure management 
and development of the river resources in the best interest of the public, 
I have prepared and forwarded, for consideration for inclusion in a con
gressional r~solution, pertinent information regarding the framework for 
initiating a comprehensive river management plan. Approval of this reso
lution by Congress would provide an authorized means for funding and 
incorporating the total river and related land resource requirements and 
potentialities, in accordance with national economic development and 
environmental quality objectives, into the presently authorized nine-foot 
naVigation project. 

4. I believe that the increasing envirop~ental, conservational, and special 
interest concerns regarding the effects incidental to constructing and 
maintaining the nine-foot naVigation project indicate a definite need for 
a coordinated study of the total demands on the river system and that the 
action described above is the proper approach for satisfying this need. 

5. In addition to the above described action, I will continue to pursue 
the development of a post-authorization change for fish and wildlife 
purposes, to the extent that it is either acted upon separately or 
completely integrated into the river management plan defined above. 

6. Based on a thorough analysis and evaluation of the various practicable 
alternative courses of action for achieving the stated objectives, I find 
that the operation and maintenance of the Middle Mississippi River as 
currently practiced, subject to the actions identified above, is consonant 
with national policy, statutes, and administrative directives; and that on 
balance, the total public interest should best be served with continuation 
of the operation and maintenance of the project. However, within a 5-year 
period, based upon the information obtained from the stUdies and actions 
recommended herein, the impacts attributable to operation and maintenance 
activities and the feasibility and effects of practicable alternatives 
should be reevaluated to assure that proper consideration is given to 
maintaining the Middle Mississippi River and, as necessary, the 
Environmental Impact Statement should be revised and updated. 

c-~~ 
THOR~ALD R. PETERSON 
Colonel, CE 
District Engineer 
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SUBJECT: Statement of Findings - Mississippi River Between the 
Ohio and Missouri Rivers (Regulating Works) 

I concur with the preceding Statement of Findings. 

F. P. KOISCH 
Major General, USA 
Division Engineer 

I concur with the preceding Statement of Findings. 

. (Date) 

Efu.Mi--~~ 
ERNEST GRAVES 
Major General, USA 
Director of Civil Works 
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SUMMARY SHEET 

MISSISSIPPI RIVER BETWEEN OHIO AND 
MISSOURI RIVERS (REGULATING WORKS) 

( ) Draft (X) Final Environmental Statement 

Responsible Office: U.S. Army Engineer District, 210 North 12th Street, 
St. Louis, Missouri 63101 Phone: (314) 268-2822 

1. Name pf Action: (X) Administrative ( ) Legislative 

2. ~ription of the Action: The project, authorized in 1927, 
consists of the continuing attainment and operation and maintenance 
of a 9-foot-deep by 300-foot-wide navigation channel within the 
Missiasippi River between the Ohio and MiuGUl:iRivers by the use of 
channel contraction dikes, protective bankline revetments, and any 
necessary dredging. 

3. Environmental Impacts: The purpose of this EIS is to investigate 
environmental changes which have occurred on the Middle Mississippi 
River that may have been brought about by the 9-foot navigation 
project. As mentioned above, the 9-foot channel project was author
ized in 1927; however, first attempts to improve the river for navi
gation date back to 1824. A major river such as the Middle Mississippi 
River constitutes a very complex hydraulic system which is dynamic 
in nature and constantly in a state of change. Numerous studies to 
improve navigation and to provide flood protection in the floodplain 
have been made during the past 150 years. Many changes have taken 
place in the science of river mechanics based upon data as it became 
available and the state of the knowledge is still expanding on this 
subject. Most recently the science of river mechanics has been 
expaqded to include the assessment of environmental impacts caused 
by tHe efforts of man to develop the natural river system. The 
information presented in this EIS pertains to present day river con
ditions and is compared to available data on natural river condi-
tions to present what effects development of the river system has 
~ upon the riverine envi~onment. The continuance of the 9-foot 
cbaoael project will, no doubt, facilitate the normal economic 
expan.ion of waterborne commerce and stimulate industries dependent 
upon this mode of transportation. Continued maintenance of the 
projec::,t insofar as bank line stabilization is concerned is essential 
to prevent the ultimate destruction of flood protective works presently 
in existence and those which may be constructed in the future. Such 
stabilization of the river into a fixed configuration protects the 
:f.nhabitants of the floodplain, urban and rural communities, and many 
thousands of ac~es of productive farmland. The contraction of the 
river by dikes, to improve the navigation channel, in the past has 
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eliminated side channels but at the same time created new side 
channels. Sufficient expertise does not exist to accurately predict 
future configurations of the river relative to side channels and 
other physical features of the river. Some of the existing side 
channels may eventually fill up and new ones mayor may not form. 
It is unrealistic to predict, based on the wide variation of flows 
that occur annually, that the surface bank1ines of the river channel 
will be at or close to the riverward end of dike systems which 
would mean a bank to bank width of 1,800 feet or less. Cessation 
of the ongoing efforts to obtain and maintain the authorized project 
in an effort to maintain the river system in its present environ
mental status would not alter the processes which are now going on 
due to'the dynamic nature of the river. In reaches where dredging 
takes place (primarily in river crossings), the placement of dredge 
material within main channel dike fields will cause a disruption 
to benthic (bottom-dwelling) organisms, that serve as a food source 
for fish. The narrowing of the river, and its subsequent channel 
bottom scour (deepening) has caused low flow discharge stages to 
become lower as compared to the past, which in turn, provides less 
water for existing fish habitat along border areas and side channels. 
Similarly, the construction of flood protective works has been a 
cause for an increase in flood stages for the same flow. 

4. ~verse Environmental Impacts: To adequately assess the impacts 
of the continuing action upon the environment, the Office for 
Environmental Studies, Waterways Experiment Station (WES), Vicksburg, 
Mississippi, was contacted in early 1972 to conduct an extensive 
environmental inventory and assessment. Certain parts of the inven
tory and assessment were performed for WES under contract by the 
Missouri Department of Conservation, Southern Illinois University, 
Illinois Natural History Survey, and Colorado State University (CSU). 
The effects of the 9-foot channel project upon the environment are 
mainly based on conclusions contained in the CSU study which are: 
eventual loss of side channels as fish and wildlife habitat, narrow
ing of the river channel and its further corresponding loss in 
aquatic habitat, less water for side channels due to lower river 
stages, increased flood stages due to development within the flood
plain, and utilization of the floodplain by man. 

~. Alternatives: The following types of alternatives are discussed 
in the environmental statement. 

a. Maintain existing action. 

b. Cease all operation and maintenance. 

c. Locks and dams. 

d. Post-Authorization Change - to include environmental con
siderations in project purposes. 
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6. Comments Received: 

U.S. Senator Thomas F. Eagleton 
The Honorable Mrs. Leonor K. Sullivan - Member of Congress 
United States Department of Housing and Urban Development 
Ur.ited States Department of Commerce 
United States Department of Agriculture Forest Service 
United States Department of Agriculture Soil Conservation Service 
Uriited States Department of the Interior 
United States Department of Health, Education, and Welfare 
United States Department of Transportation Regional Representative 
of the Secretary 

United States Department of Transportation United States Coast Guard 
United States Department of Transportation Federal Highway Administration 
United States Environmental Protection Agency 
Advisory Council on Historic Preservation 
Federal Power Commission 
Illinois Natural History Survey 
Illinois State Geological Survey 
'Illinois Archeological Survey 
Missouri State Highway Commission 
M.issouri Department of Conservation 
University of Missouri - Columbia, Missouri Archeological Survey 
Missouri Department of Natural Resources 
Missouri Chapter of the American Fisheries Society 
Waterways Journal 
Sierra Club 
Bootheel Regional Planning Conunission and Economic Development Council 
Union Electric Company 
The American Waterways Operators, Inc. 
Mrs. Marty Nelson 

7. Draft Statement to CEQ 13 June 1975. 

Final Statement to CEQ 
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1. PROJECT DESCRIPTION AND llISTORY 

1.1. LOCATION 

The existing 9-foot Channel project was authorized by Congress 
in 1927 for the purpose of obtaining and maintaining a 9-foot deep by 
300-foot wide channel for navigation within the Mississippi River between 
the Missouri and Illinois Rivers from St. Louis, Missouri, southward to 
Cairo, Illinois (PLATE 1-1). 

The Mississippi River can be divided by its physical character
istics into three segments - the upper, middle, and lower Mississippi 
River. The upper portion of the river extends from Lake Itaska, Min
nesota, to the mouth of the Missouri River, a distance of 1,171 river 
miles; the section known as the Middle Mississippi River extends from 
the mouth of the Missouri River to the mouth of the Ohio River, a 
distance of 195 miles; and the lower river, about 964 miles in length, 
extends from the mouth of the Ohio River to the Gulf of Mexjco. The 
relatively small reach known as the Middle Mississippi River is the 
hub of an interconnected inland river system, providing passage from 
the East via the Ohio River, from the North via the Upper Mississippt, 
from the Great Lakes via the Illinois Waterway System, from the North
lrest via the Missouri River, from the West via the Arkansas River, and 
from the Gulf of Mexico and southern parts via the Lower Mississippi 
River (PLATE 1-2). 

1.2 HISTORY AND AUTHORIZATION OF THE PROJECT 

The first steamboat to enter the Middle Mississippi River 
was the GENERAL ZEBULON M. PIKE, which arrived at St. Louis in August 
18U. The first work performed by the Federal Government for improve
ment of the Middle Mississippi River was authorized by Congress in 
1824. This work provided for the Corps of Engineers to remove snags 
and trees from the river channel which were a hazard for wooden hull 
vessels. The work also included the removal of standing timber from 
the high bank1ine which was subject to falling into the river by 
erosive action to prevent the formation of additional obstructions 
to navigation. 

Between 1836 and 1840, Lieutenant Robert E. Lee, of the 
U.S. Army, Corps of Engineers, built the first channel stabilization 
works within the Middle Mississippi River. He designed and constructed 
two dikes within the St. Louis Harbor area to direct the current of 
the river so as to remove a large sandbar in front of the City of 
St. Louis which was seriously curtailing river traffic. 
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Despite the apparent flourishing of steamboat traffic, 
safe, navigable waterways did not exist. Even during period of high 
water, the rapid build-up and migration of sandbars continued to 
limit navigation depths. The difficulty of navigation during this 
pre-channel stabilization era was attested by Pilot I. H. Baldwin, 
for example, who stated that when the river had fallen to bankfull 
stage after the flood of 1844, he found it difficult to chart a 
navigable channel between St. Louis and the Ohio River. 

With the exception of snagging operations and timber clearing, 
Federally financed channel improvements essentially ceased during the 
period between 1840 and 1872. Some minor isolated improvements were 
performed by local interests. 

In 1880 the river between high banks was wide and generally 
shallow, with the channel being occasionally divided by bars and 
islands. Depths at low water were usually 3-1/2 to 7 feet, with low
water channel widths varying from 125 to 3,600 feet. At bankfull 
stage, depths at channel crossings were 10 to 15 feet" with widths 
of 4,000 to 7,000 feet. Depths at flood stages were 25 to 60 feet, 
with widths of 7,000 to 25,000 feet. 

Due to the fact that there had been a significant increase 
in the width of the river between 1824 and 1880, with an attendant 
decrease in channel depth, the first comprehensive channel improve
ment project was authorized by Congress in 1881. The plan called for 
constructing bankline revetments and permeable dikes to contract the 
low water flow of the river to a width of 2,500 feet between dike 
ends. The intent of the project was to develop and maintain a low 
water navigation channel 8-feet deep and 200-feet wide. The plan 
also called for the reduction and/or the elimination of flows through 
sloughs and secondary side channels so as to confine low-water 
discharges to the main stem of the river for navigation. 

This authority served as the basis for subsequent river 
regulating works until 1927 when Congress authorized the U.S. Army 
Corps of Engineers to obtain and maintain a 9-foot-deep channel due 
to the increased river traffic and a demand for deeper draft vessels. 

The existing 9-foot Channel project was authorized by 
Congress in 1927 for the purpose of securing a 9-foot-deep by 300-foot
wide channel for navigation within the Mississippi River from St. Louis, 
Missouri, to Cairo, Illinois. It was assumed that a channel having 
a depth of 9 feet below a low-water reference (datum) plane, based on 
a minimum project flow of 40,000 cfs (cubic feet per second), could 
be obtained through the construction of channel stabilization works 
to constrict the low-water channel to a width of 1,800 feet between 
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opposite dike ends by means of pile dikes and bankline revetments. 
The low-water project flow was increased from 40,000 cfs to 54,000 
cfs in about 1933, when it was felt that advantage could be taken of 
low-flow augmentation from upstream reservoirs on the Missouri River. 

By 1960, it was evident that the 1,800-foot contraction 
plan, which consisted of over 800 timber pile dikes, was not capable 
of maintaining a 9-foot channel during low-flow periods. For a time, 
it was thought that this was due to the fact that many of the pile 
dikes had deteriorated and were losing their effectiveness. However, 
by 1965, numerous pile dikes had been converted to stone-fill dikes 
and still a dependable 9-foot channel had not developed. 

Subsequently, the Corps was authorized in 1966 to construct 
a prototype reach in a typical troublesome portion of the river, using 
a l,200-foot contraction width between dike ends, for the purpose of 
developing additionar empirical design criteria which would assure 
successful implementation of the·9-foot Channel project. Prototype 
reach construction was initiated in July 1967 and completed in 
March 1969. No dredging has been necessary within the prototype 
reach since its completion, while the objective of river regulating 
works, i.e., dikes and revetments, is to develop a dependable navi
gation channel with an accompanying reduction in the costly dredging 
operations, it is felt that dredging will never be entirely eliminated, 
especially at troublesome channel crossings. 

To obtain a 9-foot channel with the least amount of con
tractive effort, reaches of the river are currently being contracted 
to a 1,500-foot width between opposite dike ends. Preliminary inves
tigation has revealed that the 1,500-foot contraction width, with 
additional contractive effort at troublesome channel crossings and 
the aforementioned dredging, is capable of achieving a dependable 
year round, 9-foot navigation channel. 

The authorizations pertaining to the existing project are 
listed in Table 1-1. 
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Table 1-1. Project Authorizations 

Description Documents and Reports 

Jun 3, 1896) 

Project for regulating works 
adopted in 1881. (To obtain 
a minimum depth of 8 feet.) 

Jun 13, 1902) Dredging introduced as part 
Mar 2, 1907) of the project 

Mar 
Mar 

3, 1905 
2. 1907 

These acts practically abroga
ted that part of the project 
for Middle Mississippi which 
proposed regulating works. 

Jun 25, ]910 Regulating works restored to 
project and appropriations 
begun with a view to comple
tion of improvement between 
Ohio and Missouri Rivers with
in .L2 years at an estimated 
cost of $21,000,000 exclusive 
of amounts previously expended. 

Jan 21, 1927 For a depth of 9 feet and 
width of 300 feet from Ohio 
River to northern boundary of 
City of St. Louis, with es
timated cost of maintenance 
increased to $900,000 
annually. 

Jul 3, 1930 Project between northern 
boundary of City of St. 
Louis and Grafton (mouth 
of Illinois River) modi
fied to provide a channel 
9 feet deep and generally 
200 feet wide with addi
tional width around bends, 
at an estimated cost of 
$1,500,000, with $125,000 
annually for maintenance. 
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Annual Report, 1881, 
p. 1536 

H. Doc. 50, 61st Cong., 
1st Sess., and H. Doc. 
168, 58th Cong., 2d 
Sess. (Contains latest 
published map.) 

Rivers and Harbors Com
mittee Doc. 9, 69th 
Cong., 2d Sess. 

Rivers and Harbors Com
mittee, Doc. 12, 70th 
Cong., 1st Sess. 



Table 1-1, Project Authorizations (cont'd) 

Description 

Mar 2, 1945 Modified to provide for con
struction of a lateral canal 
with lock at Chain of Rocks, 
at an estimated first cost to 
the United States of about 
$10,290,000, with $70,000 
annually for maintenance and 
operation. 

Sep 3, 1954 Modified to provide for con
struction of a small-boat 
harbor opposite Chester, 
Ill., at an estimated first 
cost to United States of 
$57,700, and to local in
terest of $58,700. 

Ju1 3, 1958 Modified to provide for con
struction of a fh:ed-crest 
rock-fill dam (Dam 27) 900 
feet below Chain of Rocks 
Bridge at a first cost to 
United States of $5,810,000, 
including $8,000 navigation 
aids. 

1.3 GENERAL DESCRIPTION OF ~HE AREA 

Documents and Reports 

H. Doc. 231, 76th Cong., 
1st Sess. 

H. Doc. 230, 83d Cong., 
1st Sess. 

S. Doc. 7, 85th Cong., 
1st Sess. 

That portion of the Mississippi River which lies between 
the confluences of the Missouri and Ohio Rivers is commonly known as 
the Middle Mississippi River. Flowing in a general southeasterly 
direction. this reach of river has a length of' about 195 .rivermiles •. !! 

Rolling topography characterizes most of the surrounding 
rei ion adjacent_E_C?thel:'iver, with elevations ranging from 40g to 1,900 
, .. t above mean sea level. The only resion with extensive rugged 
topography is the submountainous Ozark Uplift section which is drained 

. principally by the Meramec River in Missouri and the Big Muddy River 
in Illinois. 

1/ River miles within the Middle l'iississippi River are measured in an 
Upstream direction. River miles 0.0 and 195.0 are at the con
fluences of the Ohio and Missouri Rivers, respectively. St. Louis, 
Missouri, is located at mile 180.0. 
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The present river, from St. Louis downstream to river 
mile 46, near Thebes, Illinois, follows a course between low alluvial 
banks in a flood plain bordered by the moderately high sedimentary rock 
bluffs of Missouri and Illinois. The distance between bluffs averages 
about five miles for this entire reach except for one locality at 
river mile 189, where it attains a maximum width of 12 miles. 

The river enters a narrow rock-bound gap called the Thebes 
Gap, at mile 46. This water gap is about 7 miles in length; 3,000 
feet in width; and extends downstream to Commerce, Missouri, mile 39. 
Upon leaving Thebes Gap, the river flows south in the much wider flood 
plain of the Lower Missi.ssippi Valley. 

With the exception of three localities, the river generally 
flows on a bed of alluvial material derived from prior glaciation 
cycles, with bedrock at a considerable distance below the stream bed. 

The drainage area of the Middle Mississippi River drainage 
basin, as measured immediately downstream of the confluence with the 
Missouri River, is about 700,000 square miles. The principal tribu
~arJes of the Middle Mississippi River are the Meramec, Kaskaskia, 
and Big Muddy Rivers, which drain a combined area of about 12,000 
square miles, and have average annual discharges of 3,000; 3,600; and 
1,800 cfs, respectively. 

The surrounding bi-state region of Missouri and Illinois 
which is adjacent to the Middle Mississippi River has a temperate, 
semi-humid climate as characte.rized by a mean annual precipitation 
and temperature of 37.5 inches and 56.2 degrees fahrenheit, respectively. 
The formation and movement of ice during the winter months of January, 
February, and March can be a hazard to navigation and cause destruc
tion to channel stabilization works. Floating ice occurs on an 
average of 43 days per year. 

Dlschal.ge measurements, as taken at St. Louis, Missouri, in
dicate a mean annual discharge of approximately 175,000 cfs, with known 
maxlmum and minimum discharges of 1,300,000 cfs and 18,000 cfs, 
respeetively. 

The average annual discharges of the Missouri and Upper Mis
sissippi Rivers of 80,000 cfs and 95,000 cfs, respectively, combine 
immediately above St. Louis to form the flow for the Middle Mississippi 
River. The flood seasons in the Missouri and Upper Mississippi River 
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basins occur primarily during the rH.~riod M,nch to .lilly. Excf'pt for 
periods of drought, the 10w-wHtpr spason is ~ell('rn Ily during 1:1)(' 
winter months, December through Ft·hrllary. 

Fragmentary and intermittent rivet" stage records ~Jere kept 
in St. Louis, Missouri, between 1837 '¥ld 1860. The firsi continuOllS 
records of stage on the Mississippi R:i:'~r \lJere initiate~ in 1861 when 
the present gage was established in St~ ~'~~i9' at: mile 179"6 above 
the mouth of the Ohio River. This gage tfJ the main nfe;~ence ge,g,e 
for the Middle Mississippi River. As of\hls date, there are 20 gagES 
on the Middle l1ississippi River. ' 

The variation in stage is wide, rangi,ng from -6. '2 fe(~( ill 
1940 to 43.3 in 1973, as measured on the St. Louis gage. Bankfull 
stage, Le., flood stage, at St. Louis, is 30 feet. Average scage]s 
considered to be approximately 11 feet. A discharge-duration cur 

covering a period from 1955 to 1968, i.s shown in rigure 1-1. An." 
cent stage-discharge curve is shown in Figure 1--2. 

Approximately 90 percent of the sediment load of the l'1~,d:ll::· 

Mississippi River, as measured at St. Louis, is contributed by t't"· 

Missouri River (Jordan, 1965). The flows of the Missouri and UPf"'; 
Mississippi Rivers are not fully mixed as they pass St. Louis, D, 

distance of 15 miles downstream of their confluence. The 811SPE':f).1,cd 

sediment concentration near the west bank of St. Louis can be as IIllte 

as 2,400 parts per million greater than that of the east bank. 

4,250 to 
per day. 
about: 95 

Suspended sediment discharges taken at St. Louis range H()J, 

7,010,000 tons per day and average approxim.ateJ.y ::;00,00(', "1,', > 
The measured suspended sediment discharge at C)t. l.oui,£~I\. ,,""1:2,.::f' 

percent of the total sediment disch"GlE,~e. 

Analysis of the suspended sediment nwe£lls a. compos:i tL,:, .;,,[ 
approximately 47 percent clay, 38 percent silt, 8,o,d 15 pe'J!:cen;' 3<';]'.i.' ':i '" 
particles. 

The chan.ne1 of the Middle Mississippi Rive.\.:' of today i. s 
quite different from that of the 1880 I s which was" .... chaxac;tl~r.':i.z€~d by u 

erous sand bars, islands, shallow depths, and erra.tic \.~harmel al:i.n, ".", 
The present river is characterized by deeper and more s i.:able r:h'3:nJlL 
a1inement with fewer mid-channel bars and islands c The average (:h,: ·r; . .' 

slope is about 0.5 foot per mile and velocities generally :;:''''lUgS frOiil 

3.0 to 6.5 feet per second, except during t~~~ of flood." 
.' ,~. 

The present channel boundary has a relatL'1ely 10'>1 G:Li),!<.. '" 

No typical large meander loops are present .from the upper' t.end,i.1 i. , 

mile 195.0 downstream to mile 25.0. There is one large P:--tYPE ilk 

loop called Dogtooth Bend from mile 25.0 to 10.0. This nleander 1.,. 
been extensively protected by revetment works to prevent theeiv:r .,,1' 

c~ttlng a new channel, which would shorten the ri'ilF.,r by several {" a: i, 
cause extensive damages to the flood plain, and temporarily inCrf;dll.' 

current velocities to tbe point where it would.'b:0: difficult to lle>," A," <.'. 
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1.4. PROJECT DESCRIPTION 

1.4.1. DIKES 

As of June 1974, over 800 dikes have been built under the 
authorized project (Table 1-2). They are normally constructed extend
ing riverward from the bankline either perpendicular to the main flow 
or inclined at a slight downstream angle (PLATES l-3a through 1-31). 
Their purpose is to confine the low flo\l1s within the main chaIinel and 
temporarily increase the velocities within the contracted reach, thereby 
increasing the river's ability to carry sediment, and thus deepen the 
channel by the resultant bed scour. Dikes may also be used to move 
the channel into a new alinement and/or to offer bank protection as 
a secondary goal. 

----~------ ,,--.~ 

In addition to confining flows within the main channel, chute 
closures were constructed within side channels adjacent to the main 
channel to confine the flows during periods of low flow. 
The sedimentation and eventual loss of these side channels as fish and 
wildlife habitat is a topic of concern that will be discussed in detail 
later. 

'ThE': slackwater created between adjacent dikes within the main 
channel ca:uses thp sediment-laden water of the Middle Mississippi River 
to enter these areas and to form sand bars between them. The natural 
depositional patterns are such that a temporary side channel can be 
created landward of this sandbar and adjacent to the existing high bank 
(Figure 1-3). 

Table ]·-2. Re~Jating Works - Mississippi River 
(River Mile 0.0 - 195.0 Above the 
Mouth of the Ohio River) ---------.-.. - .. ---.-------~.------------

PROGRESS: As of 30 June 1974 

Regulating work.s are considered to be operative if they are 
exposed, at some river stage, to the river currents. Those which are 
not are considered to be inoperative. 

The operative length listed below is a compilation of scaled 
dimensions, taken from current hydrographic surveys or other data, plus 
new construction. As a general rule, new surveys generally result in a 
negative change of operative dike length because portions of old dikes 
are being buried under fills. Inoperati.ve works buried under fills and 
subsequently uncovered are automatically returned to operative status when 
hydrographic surveys, or other data, indicate they are again effective. 

12 
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Table 1-2, Continued 
DIKES 

River Mile 
Locality (Above Mouth of Ohio River) 

Greenfield Bend, Missouri: 
Cairo Protection, Illinois 
Hurricane Island, Missouri 
Boston Bar, Illinois 
Missouri Sister Island, Illinois 
Grand Lake, Illinois 
Thompson" Towhead, Missouri 

Dogtooth Bend, Missouri 
Brooks Point, Illinois 
Price Landing, Missouri 
Pr~ce Towhead, Illinois 
Goose Island, Illinois 
Powers Island, Missouri 
Thebes Reach, Illinois 
Graysboro, Missouri 
Giboney Island, Illinois 
Cape Girardeau, Missouri 
Devil's Island, Illinois 
Schenimann, Missouri 
Willard, Illinois 
Neelys Landing, Missouri 
Hanging Dog Island, Illinois 
Wittenberg, Missouri 
Grand Tower Island, Ill. & Mo. 
Wilkinson, Illinois & Missouri 
Seventy Six, Missouri 
Liberty Bend, Illinois 
Liberty, Missouri 
Rockwood, Illinois 
Crain Island, Missouri & Illinois 
Kaskaskia Island, Illinois 
Chester, Illinois 
Ste. Genevieve, Mo. & Ill. 
StP-. Genevieve, Illinois 
Fort Chartres, Illinois 
Establishment Island, Missouri 
Fish Bend, Illinois 
Danby Landing, Missouri 
Calico Island, Illinois 
Cornice Island, Missouri 
Sulphur Springs, Illinois 
Chesley Island, Missouri 
Pulltight, Illinois 
Twin Hollows, Missouri 
Horsetail East, Illinois 
Arsenal Island, Illinois 
St. Louis Harbor, Missouri 

0.0 -
0.0 -
6.0 -
~.O -

11.0 -
12.0 -
16.0 -

6.0R 
8.0L 

11.0R 
12.0L 
16.0R 
20.0L 
19.5R 

19.5 - 26.0R 
20.0 - 28.0L 
26.0 - 33.0R 
28.0 - 32.0L 
32.0 - 40.0L 
33.0 - 40.0R 
40.0 - 47.0L 
40.0 - 47.0R 
47.0 - 54.0L 
47.0 - 57.0R 
54.0 - 61.5L 
57.0 - 65.0R 
61. 5 - 68.0L 
65.9 - 75.0R 
68.0 - 75.5L 
75.0 - 85.0R 
75.5 - 83.0L 
83.0 - 94.0L 
85.0 - 96.0R 
94.0 - 100.0L 
96.0 - 103.0R 

100.0 - 109.5L 
103.0 - 109.5R 
109.5 - 116.0R 
109. 5 - 116. OL 
116.0 - l27.0R 
116.0 - 127.0L 
127.0 - 132.5L 
127.0 - 136.0R 
132.5 - 144.0L 
136.0 - 146. OR 
144.0 153.0L 
146.0 - 157.0R 
153.0 - 158.5L 
157.0 - 163.0R 
158.5 - 167.0L 
163.0 - In.OR 
167.0 - 172.0L 
1 n . 0 - 178. OL 
172.0 - 183.0R 

13 

Operative 
Length 

lin. ft. 

2,000 
10,050 

1,250 
7,600 
4,600 
2,800 
9,050 

5,900 
10,900 
11,200 

2,300 
16,800 

9,600 
11,350 

3,800 
21,180 

2,950 
8,900 

24,450 
10,750 

6,650 
15,700 

2,250 
3,000 
6,400 
3,150 
1,250 

19,100 
11,500 
16,600 
8,500 

15,900 
18,750 
22,100 
4,600 

11,460 
41,050 
10,600 
34,900 

7,550 
13,060 
1,360 

14,960 
4,480 
3,600 

750 
o 
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Table 1-2. Continued ----------------

Locali~ 

River Mile 
_~j>..9.Y_l'}!9u th of Ohio River) 

East St. Louis Harbor, Illinois 
Sawyer Bend, Missouri 
Cabaret Island, Illinois 
Wilson Island, Missouri 
Mouth of Missouri River, 111. 

Total 

178.0 - l84.0L 
183.0 - 190.0R 
184.0 - 191.0L 
190.0 - 195.0R 
191. 0 - 195. OL 

REVETMENT 

Greenfield Bend, Missouri 
Cairo Protection, Illinois 
Hurricane Island, /Vlissouri 
Boston Bar, Illinois 
Missouri Sister Island, Illinois 
Grand Lake, Illinois 
Thompson Towhead, Missouri 
Dogtooth Bend, Missouri 
Brooks Point, Illinois 
Price Landing, Missouri 
Price Towhead, Illinois 
Goose Island, Illinois 
Powers Island, Missouri 
Thebes Reach, Illinois 
Graysboro, Missouri 
Giboney Island, Illinois 
Cape Girardeau, Missouri 
Devil's Island, Illinois 
Schenimann, Missouri 
Willard, Illinois 
Neelys Landing, Missouri 
Hanging Dog Island, Illinois 
Wittenberg, Missouri 
Grand Tower, Illinois & Missouri. 
Wilkinson, Illinois & Missouri 
Seventy Six, Missouri 
Liberty Bend, Illinois 
Liberty, Missouri 
Rockwood, Illinois 
Crain Island, Missouri & Illinois 
Kaskaskia Island, Illinois 
Chester, Illinois 
Ste. Genevieve, Mo. & 111. 

0.0 -
0.0 -
6.0 -
8.0 -

11. 0 -
12.0 -
16.0 -
19.5 -
20.0 -
26.0 -
28.0 -
32.0 -
33.0 -
40.0 -
40.0 -
47.0 -
47.0 -
54.0 -
57.0 -
61. 5 -
65.0 -
68.0 -
75.0 -
75.5 -
83.0 -
85.0 -
94.0 -
96.0 -

100.0 -
103.0 -
109.5 -
109.5 -
116.0 -

6.0R 
8.0L 

11. OR 
12.0L 
16.0L 
20.0L 
19.5R 
26.0R 
28.0L 
33.0R 
32.0L 
40.0L 
40.0R 
47.0L 
47.0R 
54.0L 
57.0R 
61. 5L 
65.0R 
68.0L 
75.0R 
75.5L 
85.0R 
83.0L 
94.0L 
96.0R 

100.OL 
103.0R 
109.5L 
109.5R 
1l6.0R 
116.0L 
l27.0R 

Operative 
Length 

lin. ft. 

650 
o 

3,600 
1,700 

o 

482,600 

22,700 
8,300 

13,400 
6,760 
2,400 

38,750 
350 

32,150 
9,500 

24,900 
950 

20,700 
13,000 

750 
5,200 
2,180 

37,100 
24,100 

o 
8,450 

o 
o 

8,180 
16,400 
20,300 
16,800 
27,400 
12,100 
8,440 
4,300 

23,400 
7,070 

23,260 
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Table 1-2.. Copc1uded. 

River Mile 
Locality (Above Mouth of Ohio River) 

Ste. Genevieve, Illinois 
Fort Char~res, Illinois 
Es~ab1ishment Island, Missouri 
Fish Bend, Illinois 
Danby Landing, Missouri 
Calico Island, Illinois 
Cornice Island, Missouri 
Sulphur Springs, Illinois 
Ches1(~y Island, Missouri 
Pul1tight, Illinois 
Twin Hollows, Missouri 
Horsetail East, Illinois 
Arsenal Island, Illinois 
St. Louis Harbor, Missouri 
East St. Louis Harbor, Illinois 
Sawyer Bend, Missouri 
Cabaret Island, Illinois 
Wilson Island, Missouri 
Mouth of Missouri River, Ill. 

Total 

116.0 - 127. OL 
127.0 - 132.5L 
127.0 - U6.0R 
132.5 - 144.0L 
136.0 - l46.0R 
144.0 - 153.0L 
146.0 - l57.0R 
153.0 - l58.5L 
157.0 - l63.0R 
158.5 - l67.0L 
163.0 - l72.0R 
167. 0 - 172. OL 
172 . 0 - 17 8 . OL 
172.0 - 183.0R 
178.0 - l84.0L 
183.0 - 190.0R 
184.0 - 191.0L 
190.0 - 195.0R 
191. 0 - 195.0L 

Operative 
Length 

lin. ft. 

23,600 
22,000 
19,280 
13,500 
25,400 

7,700 
16,600 

2,400 
9,650 
6,800 

18,400 
o 

4,330 
38,450 
20,800 
36,550 

7,100 
4,400 

20,750 

737,000 

As of June 1973, over 482,600 lineal feet of dikes are 
operative, within the reach of river from St. Louis, Missouri to 
Cairo, Illinois. 

Wooden pile dikes, which have been built in the past, were 
permeable enough so as to pass water through them quite freely 
(Figure 1-4). ;Their success depended upon their ability to slow the 
current passing through them and induce sediment to deposit between 
adjacent dikes. Substantial sediment deposition must take place for 
a significant contractional effect throughout a reach of river to be 
realized. Sufficient velocities and high sediment concentrations 
must be present so that the coarse sediment fractions can be induced 
to deposit by a moderate reduction in velocity as they pass through 
the permeable dikes. 

Due to the increased cost of labor and the abundant availa
bility of stone, pile dike construction on the Middle Mississippi River 
ceased in about 1963-65. When necessary, existing pile dikes were 
converted to impermeable stone dikes. Decreases in sediment concen
trations and particle sizes due to reservoir construction on the 
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FIGURE 1-3. DIKE FIELDS IN THE MISSISSIPPI RIVER 
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Missouri River in the 1940's would possibly have reduced the effective
ness of permeable dikes if the transformation to impermeable stone 
dikes had not been made. Pile dikes were subject to deterioration by 
exposure to the elements, ice floes, damage by towboats, and even by 
burning when friction by moving piles within a cluster would cause 
self-ignition. 

Stone dikes do not depend upon the deposition of sediment 
for their contractional effect to the extent as permeable dikes. When 
the tops (crowns) of dikes are exposed above the water level, deposition 
between them occurs when sediments are brought in by eddy action. 

Quarry-run stone is normally used in the construction of 
stone dikes (Figure 1-5). In addition to size-class specifications, 
limitations are placed on the maximum size of stone and amount of fines. 
S~ficient bank protection and underwater stone blankets are provided 
both upstream and downstream of where the dike ties into the bank to 
prevent the scour that would otherwise normally occur adjacent to the 
high bank due to eddy currents caused by water level differentials. 
~e crown of a dike normally slopes downward from the top of high bank 
riverward for at least 300 feet to minimize bank scour. 

Of the over 800 dikes present in the Middle Mississippi 
River, new stone-fill dikes and timber-pile dikes converted to stone
fill dikes number about 500. The remaining 300 dikes are timber-pile 
dikes which are generally in a state of disrepair. 

1.4.1.1. Dike Design Criteria 

Due to the characteristics of a dynamic alluvial river such 
as the Middle Mississippi, it would be futile to attempt to describe 
optimum design criteria and procedures for the utilization of dikes in 
any specific location since no two situations in the same river are 
alike. Experience has shown that each reach of a river must be treated 
individually, and that work performed in one reach will affect adjacent 
reaches. 

It is generally agreed that dike fields with stepped-down 
crests are more effective in providing a comparatively uniform contrac
tional effect (Franco, 1967). With a system such as this, the eleva
tion of each succeeding downstream dike crest is lower in elevation. 
Flow from the channel moves around the end of the high dike into the 
area behind the high dike and toward the next lower dike downstream. 
The faster moving surface currents continue in a relatively straight 
li~e, whereas the slower, ~ediment-laden bottom currents move into the 
dike field and deposit the'ir loads of sand. The downstream dike of any 
two dikes should be overtopped for a sufficient length of time before 
the next upstream dike is overtopped so that there will be a reasonable 
period of time for the sand-carrying bottom currents to be diverted into 
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FIGURE 1-5. Stone Dike Construction 
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the area between the two dikes. The design of an "ideal" stepped-down 
arrangement becomes almost impossible in many reaches of the' Middle 
Mississippi River due to pre-existing dikes which are built to rela
tively high elev~tions. 

The height to which a dike is to be built is generally dependent 
upon the effect desired. Where bank protection is desired, such as 
on the outside of a bend, the dike may be built to a relatively high 
elevation. Generally speaking, dikes are built for the purpose of 
providing an increasing greater contractional effect at lower river 
stages. The majority of dikes are designed to contract flows up to 
about midbank stages. 

During the past five years, the trend has been to build 
dikes to lower elevations so that the resultant sandbars which develop 
between adjacent dikes will be lower in elevation and subsequently 
submerged for greater periods of time, thus precluding substantial 
vegetative growth which would cause increased deposition to occur. 
This was done in an attempt to develop the authorized navigation 
channel and to lessen the impact of the project on existing aquatic 
habitat. 

The spacing between adjacent dikes is generally dependent 
upon the prevailing conditions at 'a location; however, the distance 
between dikes usually varies from one to two times the dike length. 
Generally speaking, the dike spacing and contraction width determine 
ahe degree of contraction, whereas the average height of dikes within 
a dike field determines the amount of contractional effort at a particular 
river stage. 

Chute closures are a form of dike used to restrict the flows 
of water through backwater chutes and sloughs in an effort to confine 
the low water flow to the main channel. The closures are usually con
structed of the Same material as dikes. Some chute closures are, in 
actuality, landward portions of earlier constructed dikes which caused 
the formation of small islands. The backwater region behind the newly 
created man-made island became known as a chute and the existing por
tion of dike within this backwater area thus became known as a chute 
closure. 

1.4.1.2. Future Dike Construction 

At present, the results of model tests and actual experiences 
with the river stabilization works in place indicate that a plan using 
a 1,500-foot low water contraction between dike ends withlicfcfftional 
contractive effort of troublesome channel reaches and with selective 
dredging of problem reaches, will be sufficient to insure a dependable 
navigation channel. In general, an extension (usually 300 feet) of existing 
dikes, which now provide an 1,800-foot contraction, and some new dikes, 
will be required to provide for a 1,500-foot contraction plan. 

1.4.2. BANKLINE REVETMENTS 
Bank stabilization works play an important part in maintaining 

a navigation channel (Table 1-2) (Plates 1-3a through 1-31). If concave 
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banks on the outside of a river bend were allowed to erode for sustained 
periods of time, excessive channel widths and poor navigation alinenents 
would result, accompanied by a probable decrease ~n the river's ability 
to transport sediment in that segment of the stream. A secondary benefit 
of the bankline revetments is the protection of numerous agricultural 
levees wh:l.ch are situated near the edge of the river. The banks on the 
opposite side of a dike field are normally protected by revetment to 
maintain the alinement of the navigation channel. 

The earliest forms of river bank protection consisted of 
placing stone revetment on a pregraded bank and sinking a lumber mat
tress into th'e stream with rock (Figure 1-6). 

Hand-placed stone riprap was used in numerous locations during 
the depression era as a method of stabilizing caving banks. The hand
placed riprap has a very neat appearance and has proven to be quite 
durable in many locations; however, the increasing cost of labor has 
eliminated its use. 

The present method of bank protection on the Middle Mississippi 
River makes use of either quarry-run or paving stone. Quarries are 
adjacent to the river at numerous localities within the reach which 
can supply good quality limestone. The stone is loaded on flat-top 
barges and placed on the bank by a barge-mounted dragline. 

1.4.3. DREDGING 

Dredging currently plays an important role jn maintaining 
a dependable navigation channel by removing excess sediment from regions 
where navigation could be hindered. Ideally, it is desirable that 
stabilization works, such as dikes, chute closures, and revetments 
be designed in such a manner so that practically all the sediment that 
enters a reach would also leave the reach at the downstream end. How
ever, due to the ever-changing transport capacity of a stream from 
section to section, certain reaches of a river will experience bed 
scour while deposition of sediment will occur in other reaches. 

Although the dikes are designed to reduce the amount of 
maintenance dredging, considerable dredging is still required to main
tain a dependable navigation channel. PLATES l-4a through l-4j il
lustrate the extent of dredging required in this stretch of the 
river for the period 1969 to 1974. The wide fluctuation in discharge 
makes it virtually impossible to design a navigation channel within an 
alluvial river which will have a uniform transport capacity at all 
times. For example, the rapid fall in stages following a major flood 
event may allow insufficient time for the excess sediment to be "flushed 
away" which was deposited during the high' water period. In addition, 
high water flows will be diverted via overbank flows and secondary 
channels, thus robbing the main channel of some of its sediment trans
port capacity. Conversely, the contraction exerted by existing dikes 
are sometimes insufficient to provide sufficient scouring actio~ during 
extreme low stages. 
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Although a relatively short segment of river, such as the 
l4-mile prototype reach discussed previously, can be contracted to 
eliminate the need for dredging, the segment of river immediately down
stream will temporarily exhibit increased dredging requirements due to 
its inability to transport the material which was scoured from the 
river bed in the contracted reach. In addition, as the contractional 
effort which produces increase in stream velocities is continued, 
a point could be reached in which the self-armoring tendencies of an 
alluvial river bed could be resistant enough so as to preclude further 
deepening of the channel; at which point, the stream velocities could 
begin to attack the channel banklines and the dikes themselves. Also, 
it should be remembered that towboats would experience difficulty in 
maneuvering if velocities are temporarily increased excessively. 

The St. Louis District presently uses two types of dredges 
to maintain the navigation channel from St. Louis to Cairo, Illinois; 
a dustpan and a cutterhead dredge. Due to the non-cohesive nature of 
the sand-size material, the dustpan dredge is used more frequently. 
The purpose of a dredge is to remove the sand and silt-size material 
from the bottom of the main channel and deposit it outside the naviga
tion channel. 

The Dredge KENNEDY is a dustpan dredge (Figure 1-7). It has 
a 28-foot wide dustpan and moves upstream in a straight line loosening 
the sediments in the river bottom with the aid of high-pressure water 
jets. Immediately behind the water jets, suction intakes are provided 
which pull in the loosened material and discharge the sediments 
through a 24-inch diameter floating pipeline, generally 1,000 feet long, 
outside of the navigation channel boundaries. A series of 28-foot wide 
parallel cuts are made until the desired channel width is achieved. 

The Dredge STE. GENEVIEVE is a cutterhead-type dredge which 
consists of a series of revolving circular blades which can cut through 
coarser and more cohesive materials (Figure 1-8). A suction intake 
is positioned within the blade assembly which collects the loosened 
sediments and discharges the material through a floating pipeline up to 
3,000 feet in length, outside of the navigation channel. The dredge 
makes a sweeping motion as it moves do\mstream and is able to make a 
300-foot wide cut in a si~gle pass. 

Since the river consists of an alternating series of deep 
pools and shallow crossings in which the thalweg crosses from one side 
of the river to the other, the dredging localities are usually at the 
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crossings where the sediment transport capacity of the stream is re
duced. To maintain a minimum nine-foot navigation channel through these 
reaches, during low river stages, dredge cuts are usually made to a depth 
of nine feet below the low water reference plane elevation (project 
depth). Material from t he dredging operat.ions is usually deposited within 
the river adjacellt to Lhe ma ill navi gat ion channe l. Although coordination 
is maintained with the proper state and federal agencies regarding the 
placement of dredge material, it is fclt thal the subject of placement is 
one of the issues in Lhis envirOI1lIlL'IILal statement and will be addressed 
further in subsequent sections. Indications are that the placement of 
dredged material can, in addition La blocking off the entraces to side 
channels if improperly placed, caus(~ damage to the benth ie communi ties 
which are present in the main channel border areas. 

In summary,. it should be noted that some dredging in conjunction 
with dikes will always be required to obtain and maintain a dependable 
navigation channel. 

CHAlN OF ROCKS (CANAL & LOCKS) 

In 1.945, Congress aUlhori/:cd the construction o[ a lateral 
canal and locks at the Chain 0 ( IZocks. The Chain of Rocks Reach extenJing 
a1 ung the northern boundary of :; t. Louis and St. Louis County, has beel! 
d hazard to river traffic since the earliest days of navigation on the 
l-lississippi. At t\.,ro locations in tllis reach, leut;es of rock extend from 
the east bank under the river cllanne I. The~;c ledges act as submerged 
ciams, causing a sharp inCl"eaSe ill ~; tope of Lltel:i vcr, which in Lurn 
increases the velocity of the water. The high veloci Lies produceJ in the 
Chain of Rocks Reach made this section exceedingly dangerous and difficult 
to navigate, and even the most powerful towboats were forced to divide their 
tows and take smaller groups of barges through the reach. 

The approved project allowed for the bypassing of this hazardous 
reach of the river and included a lateral canal on the east bank (Illinois 
side) of the Mississippi River between river miles 184.0 and 194.5, with 
a 1,200-foot main and 600-foot auxiliary lock at the downstream end of 
the canal approximately due ",Test of Granite City, Illinois, and levees on 
both sides of the canal. Construction of these facilities began in 1945 
and the project was completed in 1953. 

. " 
Illlinediately above the locks the canal was widened for a distance 

of 6,750 feet to a bottom widUl of 700 feet, in order to procure material 
required for levees and to provide harbor facilitie~ [or industries in 
Alton, Wood River, Granite City and other cities in the area. 

Initial developlllent of the Granite City Harbor was started by 
the Bi-State Development Agency ill 1953. Hi-State now owns the lower half 
of the harbor and Tri-City Regional Port District the upper ~alf of the 
harbor. 



1.4.5 LOW WATER DAM (DAM NO. 27) 

In 1958 Congress authorized the construction of rock fill dam 
across the Mississippi River at Hile 190.4, about 900 feet downstream from 
the Chain of Rocks Bridge. This dam was built to insure a minimum depth 
of nine feet at low water over the lower miter sill of Locks No. 26 at 
Alton, Illinois. This structure (Dam No. 27) has a fixed-crest elevation 
of 395 feet m.s.l. and a 700-foot fixed spillway section with crest 
elevation of 391 m.s.I. to facilitate passage of ice and silt. The dam 
raises the low water to elevation 395 m.s.i. extending the pool at this 
elevation to the locks at Alton. 

1.5 SUMMARY OF PROJECT BENEFITS AND COSTS 

The derivation of project benefits has been shown above. Total 
project Federal cost as of 25 August 1975 is $207,053,000 (Appendix A-1). 
The average annual benefits and costs are $45,937,000 and $11,736,000, 
respectively, thus yielding a benefit/cost ratio of 3.9 to 1. 

1.6 RELATED STUDIES 

1. 6.1 TWELVE-FOOT CHANNEL STUDY 

There is an authorized Corps of Engineers study of the feasi
bility of providing a l2-foot navigation channel on the Mississippi 
River from the mouth of the Ohio River to Minneapolis, Minnesota, and 
on the Illinois River from its mouth to the Great Lakes. The Phase I 
Report on this study indicated that it is not economically feasible to 
achieve a l2-foot project on the Mississippi River upstream of the 
Illinois River at this time, but that continued study from the Ohio River 
to the Illinois River and thence to Chicago is justified, but at this 
time has been suspended. 

The key to the entire l2-foot project is the open river reach 
extending from the Ohio River to the lower end of the Chain of Rocks 
Canal at mile 184. Preliminary analysis has been made of three basic 
alternate means of obtaihing and maintaining a l2-foot channel in this 
reach.· These were (a) dredging, assuming regulating work for the 9-foot 
project were in place and being maintained; (b) regulating works with 
residual maintenance dredging; and (c) creation of a slackwater system 
(darns). 
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Of three alternatives studiedJ dredging would appear to be the 
most desirable upon casual observation. However, the preliminary cost 
estimate for this alternative did not include (a) the cost of "Planned" dredged 
material disposal sites; (b) of additional dredging equipment and main
tenance of the same; or (c) the costs to navigation interests due to 
temporary stoppage when rapidly falling stages result in shoal water 
at many c"tossings simultaneously. Recognition of the fact that dredging 
as a solution is never ending,and that a realistic look into the future 
does not indicate any reason for optimism so far as supplemented flows 
for navigation is concerned, gives further reason to be wary of this 
alternative. The continuing heavy maintenance dredging also presents 
an ever-increasing problem of spoil disposal. 

Regulating works,consisting of stone dikes and bank revet
ment, ranks next in cost. The increase from a 9-foot to l2-foot depth 
would require additional dikes as well as the extension of existing 
dikes, resulting in a greater contraction of the channel under low 
flow conditions. Close coordination and cooperation between the Corps 
on one hand and pertinent State and Federal agencies on the other, 
would be required in order to make this an environmentally acceptable 
alternative. 

The creation of a slackwater system by the construction of 
low-head navigation dams and locks is the most positive means of pro
viding the l2-foot channel dimensions under all river flow conditions. 
EVen though location of such dams would be carefully made so as to 
create the least possible interference with river bottom drainage, and 
.180 so that the pool at the dam under full pool conditions would remain 
within high banks, the cost of this alternative makes it most unlikely 
•• a chosen approach. This alternative could probably be justified only 
.. a i,ast resort should flow depletions, primarily from the Missouri 
Ilver, become intolerable in the future. 

1.7 PLANS OF OTHER FEDERAL. STATE, AND LOCAL AGENCIES 

Plans of other local, State, and Federal agencies that are 
~.l.ted or were developed in conjunction with the project, as presented 
~ the Corps of Engineers, are presented below. 

L 1.1 FEDERAL AGENCY PLANNING PROPOSALS 

1. 7.1.1 St. Louis Harbor' Study 

A mUlti-agency study on the fCAsihi_li.ty of a St. Louis harbor 
f.~ility is presently ongoing. The St, Louis District has been auth
Oi'ized to determine the advisability of providing improved commercial 
tt.rbor facilities at and in the vicinity of St. Louis, Missouri. This 
tuthorization offers the opportunity for a comprehensive study of 
jIj~lutions to irlentified !'lP.(-limentation nrohlemR, an<i Rhoul<i, in coonerCition 
vith local municipal F;overnments and other Federal agencies, permit in
depth study of both sides 'of the river; need of improved.harbor 
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facilities; and need for the possible creation of a completely new off
channel harbor, which, in conjunction with truck, rail, and air trans
portation, could provide a truly integrated transportation capability. 
The harbor study was at one time considered as only the area between 
miles 172 and 191 or between River Des Peres and Watkins Creek. This 
area has successively been extended (1) from Jefferson Barracks Bridge, 
mile 169 to Watkins Creek, mile 196.2, (2) lower limit of Jefferson 
County, mile 138.8, to upper limit of Madison County, mile 208.8, (3) 
and presently a request to extend the area upstream to uppermost limit 
of St. Charles County, mile 236.4, is in the Office, Chief of Engineers 
for approval. In addition, funding in the harbor study is such that 
completion date continues to be pushed back and is now set as FY 1980. 
In addressing the District's operation and maintenance actions as they 
pertain to this portion of the River, it is important to note that no 
formal channel contraction plan exists for the harbor, with the exception 
of the Mosenthien Island reach from miles 184 to 190. After the Spring 
1973 flood, the main channel reverted to the left bank chute along 
Cabaret Island, precluding any further harbor development in Sawyer Bend, 
as well as increasing current attack and erosion on Cabaret Island. 
Between November 1967 and April 1975, more than 130 acres have been lost 
from Cabaret and Mosenthien Islands, compounding the dredging problem 
at the lower Chain of Rocks canal access. With the aid of WES model 
studies, the St. Louis District anticipates two phases of construction. 
The first phase (which has been completed) will control the erosion and 
also return the channel to Sawyer Bend. 

Locks 27 and the Chain of Rocks canal also lie within this reach, and 
erosion from wave wash due to passing tows will be controlled with revet
ment as necessary. 

1.7.2.1 Missouri Department of Conservation 

The Missouri Department of Conservation has indicated an 
interest in the project and possible alternatives. This agency's 
meetings with the Corps of Engineers concerning the regulation works 
are detailed in Sections 9.1 and 9.2. The Missouri Department of 
Conservation has no plans for the area which conflict with the project. 

1.7.2.2 Illinois Department of Conservation 

The Illinois Department of Conservation has no formal plans 
which would affect the project. This agency has also been included in 
meetings with the Corps of Engineers concerning the regulating works 
and possible alternatives. 

1. 7.3 LOCAL AGENCY PLANS 

No plans for the proj('ct by local agencies are known at this 
time. 
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2. EXISTING ENVIRONMENTAL SETTING 

PHYSICAL ELEMENTS 

2.1. I RIVER CHANNEL CONFIGURATION AND STAGES 

Although hydraulic data were presented for the segment of 
Mi**issippi River under study in the previous portion of tbe environ
mental statement, a presentation is appropriate regarding the existing 
physical configuration of the river and its associated side channels. 
At present, the Mississippi River has a width of approximately 3,200 
feet between high banks. Extending r~verward from these high banks are 
dikes which have a width of approximately 1,800 feet between their 
opposite riverward ends and/or opposite high bankline for the purpose 
of confining the flows to provide adequate navigation depths. 

A by-product of these successive dike contractions has been 
the creation of numerous ~ide channels adjacent to the main channel. 
These side channels were formed by the subsequent vegetation of sandbars 
which were created by the slackwater conditions between adjacent dikes. 
The mechanics of formation of these sandbars was generally such that an 
open water area existed between the island and the riverbank (see 
Figure 1-3). Quite often, adjacent sandbars (or islands) joined to
gether; thus forming a side channel of considerable length. 

Due to reduced flow velocities thrDugh the dike fields and 
the natural processes of the river, the side channels, which are 
formed by high dikes tend to become filled with sediment, and often 
disappear because of the passage of sediment-laden flows entering from 
the main channel. As new dikes are being built, and the subsequent 
formation of sidechannels takes place, older side channels are being 
filled with sediment. Many of the existing side channels may eventually 
fill up and new ones mayor may not form. This would be true even if 
all dike construction were to cease. 

It should be mentioned that some side channels are of a 
particular configuration which enables them to exist for a relatively 
long period of time. For example, a cutoff channel on the inside of a 
point bar will pass Significant flow, particularly during high stages, 
due to its shorter path on the inside of a river bend which enables it 
to'-be somewhat self-scouring. Als0~ the entrances of some side channels 
are located on the outside of a river bend which allows for a smaller 
portion of the sediment to be carried into the side channel and sub
sequently deposited. 

In addition, the main channel border areas between adj~cent 
dikes in the main channel are reported to be valuable habitat areas. In 
the past, the ultimate effect of the dike fields has been to fill 
these areas. 
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In describing the existing river, mention should be made of 
the changes in stage for past similar flows, although this topic will 
be discussed in the "impacts" portion of this statement. The deepening 
of the riverbed by the scouring action of the dikes causes a lowering of 
river stages for past similar low flows; thus, in effect, reducing the 
amount of water available for the relatively shallow side channels. In 
contrast, flood stages are now higher, due to the net effects of levees 
and Utilization of the floodplain by man. 

In sununary, the existing Middle Mississippi River system from 
St. Louis south to Cairo consists of essentially a single channel stream 
with an average width of about 3,200 feet between high banks with an 
adjacent series of connected side channels, which for the most part, 
were created as a result of successive dike constructions. 

2.1. 2 REGIONAL GEOLOGIC ELEMENTS 

2.1.2.1 P~ysiography 

The United States has been divided into a number of physio
araphic divisions called provinces. Boundaries, in some cases, are 
quite sharp in nature; in other instances, these dividing lines re
present broad generalizations. Fenneman's (1938) divisions havebeen used 
in this report, and parts of the following provinces occur in or near 
the study area: (a) Coastal Plain, (b) Ozark Plateaus, (c) Central 
Lowland (east and west of the Mississippi), and (d) Interior Low 
Plateau. Plate 2-1 depicts the boundaries of these physiographic 
provinces in the Middle Mississippi River flood plain. 

a. Coastal Plain. The Coastal Plain is a topographic 
feature., the surface of which dips generally seaward. Significant 

inward deviations occur in the vicinity of (a) the Mississippi River, 
(b) northeast Texas, and (c) the Rio Grande. 

The southern part of the study area to the latitude of 
Cape Girardeau, Missouri,is included in the Coastal Plain (see Plate 
2-1). Specifically this part of the Coastal Plain Province is known 
as the Mississippi embayment, a broad structural trougp between the 
Appalachian uplift to the east and the Ozark highlands to the west, 
submerged during a large part of.its history. When this embayment 
emerged, the Mississippi River followed its axis to the Gulf of 
Mexico. Despite the fact that aggradation does occur, the trough 
between the bluffs is due largely to excess erosion. 

An important divide in the Mississippi embayment is Crowley's 
Ridge, a remnant of tile higher nearly level plain in which the present 
alluvial trough was carved. It extends from Thebes, Illinois, south
westward to Helena, Arkansas,and is assumed to have served as a divide 

52 



-H--i-- CENTRAL LOWLAND 

Plate 

WEST OF THE MISSISSIPPI 

2-1. 

ILLINOIS 

o z A R K 

~[I!~I04~ 

f'HY~laGJ<M'HI( BOUNDARY 

~~q~~~ 
GEOLOGIC MAPOF MISSOURI 1 $00,000, 1961 
GEOLOGIC MAP OF ILUNOI~ I 500,000, 1961 
p~lnIOGRAPHY OF EASTERN U S ,N M FENNfMM( 1~}Il 

CENTRAL 

LOWLAND 

EAST OF THE 

MISSISSIPPI 

~ 
.'-----... 

'---- -----...-......... 
'-..... .............. 

'-.! '" 

;;G;;;;d-'+"~-'-'-'-;----'-
Tower) '. ----' 

\ r" 

( \ -: 
I '{; \ "" 

MISSOURI 

P L A T 
\ ~ \ 
US~_\ r;; 
"- ~ \ z 

.. 

" 

,/ 

\" i 
\ ! 
) ! 
I ( 

/ \. .,.. :? ~ c: 

/ ~ \ ---/ 
.• Thebu / i /----

/ 
/ 

I 
East 

,/' / 
I Gulf Coastal 

~.~ Plain 

~ "'-
'-----./------

\

'/Mi S - _ / 

,,/ S I • Sip P 1 
EmbaYment \ ./ 

Co A 5 T \~ /~ 
• A L \ ",'7' 

,---/ ..--- PLAIN 

Physiography of the Middle Mississippi River Region 

53 



between the ancient Mississippi and Ohio Rivers. Presumably during 
ttte Pleistocene epoch the MissiEsippi broke through this ridge and 
joined the Ohio at its present location, Cairo, 111inoiEJ. From 
Cape Girardeau to Commerce, Missouri, the Mississippi flows through 
high bluffs in a gap of a ridge of hard, massive limestone and :.::haJe 
of Ordovician age. 

b. OzaJ;.k PI?teau~. The Ozark Plateaus is an area of 40,000 
square m:iles mostly west of the Mississippi River and south of the 
Missouri River. Although the majority of this physiographic provinee 
is in central and southern Missouri, portions of it do extend into 
southwestern Kansas, northeastern Oklahoma, northwestern ArkansCls, 
and eastern Illinois. Fenneman (1938) describes the form of tr,e Oza.ck 
Plateaus as " ... that of an asymmetrical dome steeper on the east 
than on the west and breaking off rather abruptly on the south," 
The entire region, which is one of strong rocks and suhmature disse:('tion, 
is too steep for agricultural even to the west. The province is nn-" 
glaCiated, and the bedrock topography has been modified by deposition 
of loess over the entire area and alluvium in stream valleys. 

Major subdivisions of the Ozark Plateaus are the Bostuu 
Mountains. Springfield Plateau, St. Francois Mountains and the Sillf~m 

Plateau. That portion of the study area falling within the Ozark 
Plateaus is wholly within the Salem Plateau. The Salem Plateau consists 
of remnants of a maturely dissected rolling upland surface, preserved 
largely on Cambrian and Ordovician rocks, even though some rocks of later 
~al~ozoi~ age remain on the north and northeast flanks. i1ud~ of the 
~ ot tfie Salem Plateau has been destroyed by stream act10n 
(Missouri Geological Survey anrl l,latpr Resources, 1967). 

The Ozark Plateaus ranges on both sides of the MiSSissippi 
River from Cape Girardeau to Grand Tower, Illinois,and from Grand 
Tower north to Festus, Missouri,on only the Missouri side of thp. river 
(see Plate 2-1). 

In the Missouri portion of the Ozark Plateaus beds dip 
steeply westward, and a series of cuestas is well developed. The most" 
important of these are the eastward facing Crystal and Burlington 
escarpments. The Crystal escarpment owes its existence to the friable 
St. Peter sandstone (Ordovician) outcropping under the edge of stron,s 
middle Ordovician sandstones. The less resistent St. Peter sandstone 
erodes and leaves the overlying rocks unsupported causing them to 
break loose. Thi.s cyclic mechanism maintains the prominent: escarpment. 
The Burlington escarpment, the most persistent of all escarpments i.n 
this province because of the cherty and resis tant Burlington Limestone 
(lower Mississippian), follows the Missouri River to its mouth, crosses 
to the Illinois side of the Mississippi and again returns to the west 
side of the Mi.ssissippi at Ste. Genevieve, Missouri. In the Illinois 
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portion of the Ozark Plateaus, the Ozark dome extends in a more linear 
uplift and is referred to as the Shawneetown Ridge. The Illinois 
rocks in ascending order from Ordovician to Mississippian are strong 
limestones. Beds dip northward toward the syncline of central Illinois. 
The steep bluffs of the Mississippi River reach a height of 400 feet 
as it flows through the Ozark Plateaus province. 

c. Central Lowland. Fenneman (1938) considers the Central Lowland 
east of the Mississippi River and that to the west of this river as 
major subdivisions of the Central Lowland physiographic province, and 
he devotes a single chapter to each subdivision. 

d. Central Lowland East of the Mississippi River. The 
Central Lowland east of the Mississippi ranges from east of Lake Ontario 
to the Mississippi River. The boundary from northern Ohio to around 
St. Louis is approximately at the edge of the glacial drift, and accotfding 
t9 Fenneman (1938)"Glaciation dominates most of the landscape, but 
it probably created as much variety as it destroyed." In the portion 
of the central lowland physiographic province east of the Mississippi 
River there are three subdivisions: (a) Great Lake section, (b) Drift
less section, and (c) Till Plains. 

The study area falls entirely within the Till Plains (see 
Figure ·2-1a). The character of this subdivision, now one of little 
relief, was due to complete burial of preglacial features. It is 
difficult to differentiate between the Till Plains and the Great Lake 
section to the north of it. Fenneman(1938) states that "If justification 
of the two sections be attempted on geologic terms, the Till Plains 
section may be distinguished as that portion of the glaciated area east 
of the Mississippi River wherein the movement of ice was less controlled 
and diverted by deep valleys." Cuestas and lowlands are more dominant 
in the Great Lake section. 

In the Till Plains the main preglacial str~ctura1 features 
are the northern part of the Cincinnati anticline, which brings 
Ordovician rocks to the surface and the southern Illinois syncline 
which " .•. retains its carboniferous coal measures even where the 
s,urface is very low. "(Fenneman 1938) On the west side, these lowlands 
of southeastern Illinois border the trench of the Mississippi River. 

The l l1linoian ice sheet covered all of the Till Plains 
including the southern section, but the Wisconsin sheet did not reach 
western or southern Illinois. Below St. Louis ice climbed the dip 
slope of the Mississippian cuesta to the west. Where the Illinoian 
drift was not covered by the Wisconsin, it is covered with loess. The 
origin of this loess is believed to be "glacial flour," distributed 
first by water, then by wind lifting it from the flood plain. Along 
the Mississippi this material may reach a thickness of 50 feet. 
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The rocks in the Till Plains section have been worn down many 
hundreds of feet. Fenneman (1938) believes that " ... the Till Plains 
section was reduced to a peneplain at least once, and parts of it 
several times. The Mississippi in this area flows through a trench 
400-500 feet deep. Much of this 400-500 foot deep trench is now filled 
with sand and gravel and finer alluvium, on which the Mississippi now 
flows. The young trench south of Thebes was not eroded that deep, 
and at places the river flows on bedrock. 

e. Central Lowland West of the Mississippi River. This 
portion of the Central Lowland province lies, as the name implies, to 
the west of the Mississippi River and extends across the Great Plains 
of the central United States and Canada. The same general descriptors 
apply to this portion as to the eastern portion of the province. The 
tbree subdivisions are (a) the Western Young Drift section, (b) the 
Osage section, and (e) the Dissected Till Plains. The study area 
is located in the Dissected Till Plains. 

In general this section is a flat till plain in a sub-mature 
to mature erosion cycle with a relief being 100-300 ft. It is covered 
by loess, varying in depth from a few feet to a maximum of 90 feet adja
cent to the large rivers. Fenneman (1938) states that, "This section is 
distinguished from the Till Plains on the east and from the (western) 
Young Drift section on the north by the stage it has reached in the post
glacial erosional cycle." Older Paleozic rocks beneath the Mississippian 
are found in only the narrow valleys of the two rivers. The land sur
face seems continuous with a peneplain east of the river (Till Plains 

-sectionf.- There are tW() glacial stages recognized in the Dissected Till 
Plains: (a) Kansan and (b) Nebraskan. Eighty percent of this area now, 
however, has an erosional surface, hence the name Dissected Till Plains. 

Specifically the study area is located within the southeastern 
portion of the Dissected Till Plains and ranges on the Missouri side to 
the Mississippi River from Festus, in the Ozark Plateaus to the northern 
terminus of the Middle Mississippi River flood plain at St. Louis. The 
Dissected Till Plains are located across the Mississippi from the Till 
Plains section of Illinois. Thickness of loess on the bluffs (average 
40-50 feet) has obscured older re lief. The river f lows through a· 400-
500-foot deep trough on the east boundary of this province. 

f. Interior Low Plateau. This province falls completely out
side the Middle Mississippi River flood plain. The interior low plateau 
is contiguous with the Ozark Plateaus in south Illinois some ten miles 
east of the Mississippi River (see Plate 2-1). The terms "low" and 
"plateau" seem to be contradictory, but they refer to relative elevations, 
since they describe an area situated between the Till Plains, the Coastal 
Plain, the Ozark Plateaus, and the Appalachian Plateau. The sections 
making up this province are (a) the Highland Rim, (b) Nashville Basin, 
(c) Bluegrass section, and (d) Shawnee section. 
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It is the ShawL:,2e sc..;, - '::nat is of interest oecause of its 
proximity to the study area, specifically the Shawneetown section of the 
Ozark Plateau. In this section according to Fenneman(1938) the rock succession 
is fl ••• depressed in a syncline pitching northwestward. .. "The 
Stratigraphic sequence " .•. beveled by an old surface now dissected is 
accountable for the major features of relief." Two prominent cuestas 
form a wide area of rugged topography. 

In the eastern part of the section a thin and porous sandstone 
cover has allowed access of surface waters to the underlying soluble 
limestone, and as a result, there are numerous sinkholes and caves, 
including Mammoth Cave. In the western part of the Shawnee section, 
which'ia located near the study area, the two cuestas continue almost 
to the Ozark uplift of southern Illinois. There are numerous faults 
south of the two cuestas in this area, but Fenneman(1938) states that 
" ••• since the faults antedated that last peneplain they do not affect 
the landscape, except where the rocks on opposite sides (of small streams 
which follow their faults)differ in hardness." This portion of the 
Shawnee section is equal to that of the nearby cuestas. In this area is 
the great fluorite district of the United States. 

2.1.2.2 Historical Geology 

The oldest rocks in the Mississippi Valley region are not ex
posed within the project area. Precambrian metasediments and gneissic 
granites are exposed to the west in the St. Francois Mountains of Mis~ 
souri. These rocks range in age from 1.2 to 1.45 billion years. 

The widespread extrusive and intrusive igneous activity of the 
Precambrian in Missouri ended approximately 1. 2 billion years 'ago. This 
was followed by an extremely long period of erosion during which a barren, 
rugged landscape of hills and valleys was etched into the igneous terrain. 
The geologic record is not resumed until about 540 million years ago when 
the initial deposits of transgressing Late Cambrian seas began to 
mantle the eroded Precambrian granites and felsites. 

The Paleozoic era encompassed nearly 350 million years. In the 
Mississippi Valley, and throughout the central United States, it was a 
time of alternate inundation and regression of semi-tropical or tropical 
epeiric seas. The marine phases were the most persistent. Between the 
marine phases, subaerial erosion produced low-lying landscapes and suc
ceeded in removing parts of the stratigraphic section that had accumulated 
in the earlier periods of deposition. 

Paleozoic history began with the deposition of clastic sediments. 
They were the initial strand line deposits of a transgressing sea. As 
the marine transgression continued, finer clastics and eventually car
bonate rocks were deposited. This interval of time is represented by 
Cambrian formations, which are not exposed in the Mississippi Valley, as 
well as the Lower Ordovician, Roubidoux, Cotter, Powell, and Smithville 
units. 
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Near the close of Early Ordovician time, the sea regressed pro
ducing a well-known regional unconformity that marks the top of the Cana
dian Series. This regression was apparently synchronous with the uplift 
of the Ozark area to the west. Once again, the record resumes with depo
sition of a clastic unit, this time the Ordovician Everton and St. Peter 
Sandstones. Their deposition is followed as before with calcareous sedi
ments (the Dutchtown, Joachim, Plattin, Decorah, and Kimmswick Formations). 

\ 

Following a post-Kimmswick regression, inundation resumed and 
the fine clastics of the Maquoketa and other Cincinnatian Formations were 
deposited. This was followed by a minor regression of the sea. Alternate 
transgressing and regressing of the Silurian Sea produced the Alexandrian 
limestones. Finally the sea deeply submerged the entire region and the 
Bainbridge limestone was deposited. Strata of these systems are occa
sionally thinner, often missing because of erosion, somewhat more clastic, 
an~ less extensive than previous deposits. Following a minor regression 
of the sea marking the close of the Silurian period, a great thickness of 
Devonian limestones was deposited. Devonian rocks rest unconformably 
on formations as old as Ordovician, reflecting a major erosional hiatus 
during which Early Devonian and some Silurian and Ordovician strata were 
stripped away. Near the end of the Devonian limestone depositional period, 
there was major faulting and upliftifollowed by a long period of erosion 
during which much of the Devonian limestone was removed. 

Renewed subsidence during the Mississippian Period brought 
initial deposition of fine clastics and variably cherty, often crinoidal 
limestones, Chouteau, Burlington, and Keokuk Formations. This was fol
lowed by a period of deep water deposition of Meramecian and Chesterian 
sediments. The Mississippian throughout the central U.S. is charac
terized by these widespread deposits of carbonates. 

Near the end of the Mississippian, the seas regressed on a vast 
scale producing one of the most extensive regional erosional unconform
ities of the North American Continent. The reason for this great re
gression is usually attributed to crustal uplift or possibly tilting. 

The post-Mississippian pre-Pennsylvanian unconformity represents 
a lengthy period of subaerial erosion and landscape evolution. In many 
parts of Missouri, Karst topography developed on the Paleozoic limestones, 
particularly the Burlington Formation. Subsequently, many of the sink
hole and other solution features were filled with younger Pennsylvanian 
sediments of the Atokan. 

By the time the sea advanced again over the Mississippi Valley, 
erosion had reduced the landscape to a relatively low-lying plain. Con
tinually regressing and transgressing seas produced cyclic deposits of 
shale, limestone, sandstone, and coal which are particularly thick to the 
east in the Illinois Basin. In Late Cretaceous and ea~ly Tertiary times, 
tl1e !'Jea invaded the Mississippi Valley for the last time .. ~ The rock 
r!!_C!_,?rd oJ these marine incursion is in the extreme southern part of 
the project area. 
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Cenozoic sediments mantle much of the upland and flood plain 
areas of the Mississippi Valley. They are composed primarily of glacial, 
alluvial, and aeolian (loess) deposits. Most of northern Missouri and 
Illinois was covered by glacial ice during the Kansan, Nebraskan, and Ill
inoian Pleistocene stages which filled depressions and valleys and left 
a mantle of glacial drift in the uplands. Ice age mastodons, sloths, 
pecarries, bears, and wolves roamed the landscape. During the Nebraskan 
advance, the ice reached an arc somewhat north of the present course of 
the Missouri River. The second or Kansan invasion moved southward over 
the present course of the Missouri River. A third advance, the Ill
inoian, may have penetrated the extremem eastern edge of Missouri and 
covered most of Illinois. Although the Wisconsinan glaciers did not 
advance so far south as the project area, deposits of Wisconsinan Age 
form most of the valley sill and terraces along the Middle Mississippi 
River, as well as large amounts of loess on the bluffs, especially on 
the east side of the valley. 

In addition to the coarse glacial drift deposits, the silt
sized wind-blown deposit known as loess was widely deposited throughout 
the state during the Pleistocene interglacial stages. 

The Pleistocene was f~llowed by the Recent Epoch, during which 
running water has been the dominant force shaping the landscape of the 
Mississippi Valley. Recent deposits consist predominantly of alluvium 
deposited by the Mississippi River and its tributaries. 

2.1.2.3 Stratigraphy 

a. General. The age of the rocks exposed at the surface 
of the study area ranges from Quaternary down through lower Ordovician. 
Figure 2-1 is a generalized geological column for the Middle Missis
sippi Valley showing the geological ages, and Plate 2-2 is a map of 
the regional geology of the study area. Names of geologic units are 
not always the same in Missouri and Illinois as mapping was done by 
different agencies at different times. Below is a brief description of 
mapped units in the Middle Mississippi Valley (Havre and Koenig, 1961; 
McCraken, 1961; Wi11man,l967). 

b. Paleozoic Era. 

(1) Ordovician System. 

(a) Canadian Series. 

(.1) Roubidoux Formation. The Roubidoux Formation consists of 
sandstone, dolomitic sandstone, and cherty dolomite. In eastern Missouri, 
10 percent of the formation contains sandstone and most of the rock is 
cherty dolomite. The sandstone is composed of fine-to-medium-grained 
quartz sand which characteristically is subrounded and frosted. Gray and 
brown colors are predominant on weathered surfaces, but the color of the 
fresh sandstone is commonly light yellow, tan, or red at the surface and 
white in the subsurface. The dolomite in the Roubidoux is finely crys-

talline light gray to brown in color, and thinly to thickly bedded. 
Individ~al beds contain brown to gray, banded oolitic, sandy chert. 
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The Roubidoux normally is sparingly fossiliferous, but some of 
the chert locally contains numerous fossils, chiefly mollusks. In many 
places the sandstone is characterized by exceptionally well-preserved 
ripple marks, mud cracks, and crossbedding. In the western part of the 
state, the formation contains three distinct sandstone units; one near 
the base, one near the middle, and one near the top. The sandstone units 
are quarried for building stone at many places in Missouri. 

The outcrop area of the Roubidoux occupies a large part of 
southern Missouri, and the formation is present throughout the subsurface 
of the state downdip from the outcrop areaD 

The thickness of the Roubidoux ranges from 100 to 250 feet. 
ThE! formation I s greatest thickness is at the south\vestern part of the 
Ozarks, and its least thickness is along the northeastern part of the 
area. 

(.2) Jefferson City Formation. The Jefferson ~ity Formation 
is composed principally of light brown to brown, medium to finely crystal
line dolomite and argillaceous dolomite. Lenses of orthoquartzite, 
conglomerate, and shale are locally present in the formation. A 
stratigraphic succession of the Jefferson City Formation in one locality 
is rarely duplicated in another locality, although there is a similarity. 
Finely crystalline, argillaceous dolomite called "cotton rock" is char
acteristic of the formation. .An equally important rock type found in many 
exposures is thickly bedded, maSSille, brown, medium crystalline dolomite 
that weathers with a coarsely pitted surface. This is the informally 
designated "Quarry Ledge" of the Ozark region that is present 35 to 40 
feet above the base of the formation. In the past, rock obtained from· 
this unit was very popular as a dimension stone. 

The Jefferson City is exposed around the periphery of the 
Ozarks and is recognized in the subsurface in all of northern and western 
Missou:ri by its characteristic type of oolitic chert. Several insoluble 
residue zones within the formation contain siliceous spicules which are 
commonly referred to as "spines." The thickness of the Jefferson City 
ranges from 125 to 350 feet; its average thickness is 300 feet. 

(.3) Cotter Formation. The major part of the Cotter Formation 
is composed of light gray to light brown, medium to finely crystalline, 
cherty dolomite. It is normally medium to thinly bedded and contains 
thin interrelated beds of green shale and sandstone. '. 

The lower part of the Cotter Formation is relatively non
cherty and contains echinoderm fragments, the middle part is characterized 
by oolitic dhert and large siliceous ooliths, and the upper part is 
shaly and contains small quartz masses and brown quartzose oolitic chert. 

The Cotter is conformatble on the underlying Jefferson City, 
and because it is difficult to differentiate the two formations, they 
are often designated as a combined unit, as Jefferson City-Cotter. 
The Cotter crops out along the northern and western edges of the Ozark 
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uplift and is present in the subsurface except where it has been removed 
by pre-St. Peter erosion in west-central and northwestern Missouri. 
The average thickness of the Cotter is 200 feet, but its maximum 
thickness is- in the subsurface of southeastern Missouri where it is 
450 feet thick. 

(.4) Powell Formation. The Powell Formation is composed 
of medium to finely crystalline dolomite and thin beds of green shale 
and fine-grained sandstone. In Ste. Genevieve County it is divisible 
into lower and upper parts. The lower part contains several sandstone 
beds and ,. typically dark brown. The upper part is composed of finely 
crystalline, argillaceous dolomite or "cotton rock" and many thin beds 
of green shale. Soft, ferruginous and "rotten" chert is characteristic 
of the residues in its outcrop areas. 

The Powell crops out in eastern Missouri from Cape Girardeau 
County northward to St. Charles County and is also present in extreme 
southwestern Missouri. It is present in the subsurface except in the 
west-central and northwestern parts of the state. Its thickness in 
Ste. Genevieve County ranges from 150 to 175 feet. 

(.5) Smithville Formation. The Smithville Formation is 
composed of dolomite which contains a small amount of chert. One of 
the distinguishing characteristics of the formation is the presence 
of Bryozoa. Smithville fossils have been collected from residual 
chert over a large area in Bollinger County and from a quarry near 
Delta in Cape Girardeau County. 

The formation is present in the subsurface south and east 
of Cape Girardeau, and in some areas it is at least 150 feet thick. 
Because the formation is lithologically similar to the underlying 
Powell Formation, it is most often distinguished from the Powell by 
the characteristics of its insoluble residue. 

(b) Champlainian Series. 

(.1) Everton Formation. The Everton is the basal formation 
of the Champlainian Series and rests unconformably on Canadian strata. 
It consists mostly of sandy dolomite, but it also contains interbedded 
sandstone, limestone, and chert. The dolomite is both light and dark 
gray and cormnonly contains scattered grains of quartz sand. The 
sandstone is fine to very fine grained and frequently contains silt. 
The grains of sand are rounded and are commonly pitted or frosted. 
The sandstone of the Everton resembles the overlying St. Peter sand
stone, but its average grain size is generally smaller. Where the 
sandstones of the two formations are in contact, they cannot be 
readily distinguished one from the other. Medium gray to white chert 
in thin beds, lenses, and nodules is sporadically distributed throughout 
most of the formation. Poorly preserved fossils are sparsely present 
in some of the upper limy dolomite beds. 
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The Everton crops out in Missouri from Scott County northward 
to Jefferson County. It ha~ not been definitely recognized elsewhere 
in the state. It is approximately 400 feet thick in Scott County but 
thins rapidly northward and is prohably absent north of Jefferson 
County. 

(.2) St. Peter Formation. The St. Peter is typically a 
well-sorted, quartzose sandstone but locally ~s an orthoquartzite. 
The sand grains are fine to medium in size, rounded, spherical, and 
characteristically frosted. The formation's silica content is as high 
as 99 percent. A freshly exposed surface' of the formation is commonly 
white with shades of pink and green. Weathered surfaces are a dirty 
gray or brown and are case-hardened at many localities. Bedding is 
indistinct, and the formation appears massive throughout. Th~ .rock is 
cross bedded and ripple marked locally. The formation is generally 
porous and permeable except where it is an orthoquartzite. The St. 
Peter appears to be unfossiliferous in Missouri, but locally there are 
elongate, cylindrical structures in the formation that have been 
interpreted as reed molds. 

In southeastern Missouri, the St. Peter is conformable with 
the Everton. North of Jefferson County, the formation is disconformable 
on the eroded surface of the Canadian Series. 

The St. Peter Formation is continuous throughout the Cham
plainian outcrop belt in Missouri and is present in the subsurface 
of thl~ northern and west-central part of the state. It has the greatest 
distribution of any Champlainian or Cincinnatian formation in the 
state. The St. Peter is mined in eastern Missouri for glass sand and 
abrasive and is an aquifer in parts of central and eastern Missouri. 

The thickness of the formation is variable, ranging from 
less than 10 to more than 100 feet. Its approximate thickness in the 
outcrop area is between 60 to 80 feet. 

(.3) Dutchtown Formation. The Dutchtown formation is 
composed dominantly of medium to thinly bedded limestone and dolomite 
and contains varying amounts of dolomitic sandstone, siltstone, shale, 
and clay. The color of the rock is dark blue, gray, or black. The 
carbonate rocks contain finely disseminated particles of organic 
matter and hydrocarbons in the form of asphaltic-filled vugs. Both 
the limestone and dolomite give· off a petroliferous odor when struck 
with a hammer. The limestone, dolomite, and sandstone are all fossil
iferous, though well-preserved fossils are scarce. Pelecypods and 
gastropods are the most abundant fossils. Masses of Cryptozoon are 
present in tl1e~ lower part of the formation at a few localities. 
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The Dutchtown Formation is best developed in Scott, Cape 
Girardeau, and Perry Counties, Missouri, and in southwestern Illinois. 
Outcrops are few, and information on the distribution and lithology 
of the formation is based largely on subsurface data. The Dutchtown 
has been divided into three units on the basis of distinctive insoluble 
residues. 

The formation att<\lins a maximum thickness of approximately 
170 feet in southern Cape Girardeau County. It thins rapidly northward 
and is only 20 feet thick in southern Perry County. It is apparently 
absent from Perryville northward. South of Cape Girardeau County, 
the Dutchtown is present only tn northeastern Scott County. 

The relationship of the Dutchtown to underlying formations 
has been determined from subsurface information. These data indicate 
that pre-Dutchtown erosion has removed part or all of the St. Peter 
Formation in some places, and that the Dutchtown thus overlaps the 
older St. Peter and Everton Formations. 

(.4) Joachim Formation. The Joachim is predominantly a 
yellowish-brown, argillaceous dolomite which contains interbedded 
limestone and shale in its lower part. Scattered quartz sand grains 
are prominent in the lower beds of dolomite, shale, and limestone. Mud 
cracks are common. Chert is absent throughout the unit except for a 
thin but persistent, nodular chert bed at the top. Fossils are scarce 
in the Joachim in Missouri. 

The Joachim extends throughout the Champlainian outcrop 
belt of Missouri but pinches out in the subsurface westward and 
northwestward of Lincoln and Montgomery Counties. It thins from 
south to north, ranging from an average thickness of about 175 feet 
in Cape Girardeau and Scott Counties to less than 50 feet in Ralls and 
Montgomery Counties. 

In Scott, Cape Girardeau, and Perry Counties, the Joachim 
unconformably overlies the Dutchtown Formation. North of this area, 
the putchtown is absent, and the Joachim unconformably lies on the 
St. Peter Formcltion. 

(.5) Rock Levee Formation. The Rock Levee includes beds 
t~at'were formerly assigned to the upper part of the Joachim and to 
the lower part of the Plattin. Thus, the ·formation contains a succession 
of rock units which lie below an oolitic pebble conglomerate at the 
base of the redefined Plattin and above a very thin but persistent 
zone of chert at the top of the Joachim as it is now defined. The 
chert zone is a recognizable subsurface marker, but it is not at all 
conspicuous in surface exposures; therefore, in field mapping the 
Rock Levee is usually grouped with the Joachim Formation. 
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In southeastern Missouri, the Rock Levee is predominantly 
a limestone which contains interbedded dolomite. In east-central and 
northeastern Missouri, the formation is composed mostly of dolomite 
and has thin limestone beds near the top. Thin green and tan shale 
beds are frequently intercalated with the limestone and dolomite. 
Megafossils are sparse in the Rock Levee Formation, but casts of 
ostracodes are common. A marker zone of silicified echinoderm ossicles 
is used as an aid in subsurface correlation work. 

The thickness of the Rock Levee Formation ranges from a 
few feet in southern Ralls and eastern Callaway Counties to approximately 
70 feet in Cape Girardeau County. The Rock Levee appears to be con
formable with the underlying Joachim. 

(.6) Plattin Formation. The Plattin consists of evenly 
bedded, dark gray, finely crystalline to sublithographic limestone 
which contains minor amounts of intercalated shale. The basal unit 
is easily recognized because it is composed of a pebble conglomerate 
and oolite and contains shale and ostracodes. Tubular or fucoidal 
structures, which are commonly filled with light brown, saccharoidal 
dolomite or white calcite, are minor but distinctive features of the 
formation. Thin metabentonite beds are present in the upper part of 
the Plattin. Brown, dark gray, and white chert nodules and layers 
are present throughout most of the formation. Locally, some beds with
in the formation are dolomite, but in parts of east-central Missouri, 
all of the formation is composed of dolomite. The formation is 
fossiliferous and contains an abundance of dallmanellid, strophomenid, 
and orthid brachiopods. Recently, it has been proposed that the 
Plattin in Missouri and Illinois be subdivided into a number of 
formational units. These proposals have not as yet bee.n formally 
adouted by the Missouri Geological Survey. 

Northward and westward from Cape Girardeau County, . the 
Plattin is approximately 450 feet thick. It lies on the ROc* Levee 
Formation in northeastern Missouri where there appears to be a slight 
disconformity at its base. 

(.7) Decorah Formation. The Decorah consists of green or 
brown shales and has numerous, thin, interbedded limestone layers in 
its lower part that grade upward into a medium to thinly bedded, 
fossiliferous limestone which contains thin, fossiliferous shale 
partings. Beds of metabentonite lie in the basal part of the formation. 
The brachiopods Pionodema subaequata and Rafinesquina are the most 
connnon fossils. 

The Decorah varies in thickness from a few feet to more than 
40 feet. The relationship of the Decorah to the Plattin in eastern 
Missouri appears to be unconformable. 
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(.8) Kimmswick Formation. The Kimmswick is typically a 
coarsely crystalline, white to light gray, medium bedded to massive 
limestone. The weathered surface of the rock is distinctive in that 
it is notably pitted or "honeycombed." Chert is nodular and irregularly 
scattered locally in the upper part of the formation. Invertebrate 
fossils, predominantly brachiopods and bryozoans, are common throughout 
the formation. The "sunflower coral," Receptaculites oweni, characterizes 
the Kimmswick in Missouri. Regionally, the Kimmswick is unconformable 
on underlying units. 

In much of the subsurface of north-central and northwestern 
Missouri, the Kimmswick is a dolomite which contains interbedded lime
stone. This is especially true in the Forest City basin in northwestern 
Missouri. The Kimmswick is also a dolomite in the faulted areas of 
Perry and Ste. Genevieve Counties, where it is commonly gray to grayish 
brcwn, coarsely to medium crystalline and contains chert. 

Where the Ki~~swick is a limestone, it has a content of 95 
to 99 percent calcium carbonate. It is quarried throughout its out
cropbelt from northern Scott County to Pike County. 

The Kimmswick is 50 to 150 feet thick in eastern Missouri. 

(c) Cincinnatian Series. 

(.1) Cape Formation. The formation is composed of a 
coarsely crystalline, argillaceous limestone. The color of the lime
stone is gray, and fresh exposures have a distinctive purplish or 
brown tinge. The beds are thin to medium in thickness, wavy, and 
irregular. Thin beds of shale are present in the lower part of the 
formation which becomes massive toward the top. Weathered exposures 
of.thelimestone crumble readily. Fossils, particularly brachiopods 
and barrel-shaped crinoid columnals, are abundant but poorly preserved. 
The brachiopod Lepidocyclus is commonly present in the formation in 
Missouri. 

Outcrops of the formation are intermittently distributed, 
wi~h exposures being present in Cape Girardeau, Perry, Ste. Genevieve, 
and Jefferson Counties. The Cape lies unconformably upon the Kimmswick 
Formation. 

In its outcrop area in southeastern Missouri, the formation 
ranges from a maximum thickness of about 15 feet in Cape Girardeau 
County to less than a foot in Ste. Genevieve and Jefferson Counties. 

(.2) Maquoketa Formation. The Maquoketa Formation is 
typically a thinly laminated, silty, calcareous or dolomitic shale 
which locally contains nodular and shaly lenses of limestone. The 
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color of the shale ranges through various shades of dull green, dark 
gray, and brown. The limestone is commonly light brown or gray. The 
formation is locally fossiliferous, especially where the shale is 
calcareous and thin beds of limestone are present. Mollusks, corals, 
and brachiopods are the most common fossils. Graptolites are commonly 
regarded as an index of the Maquoketa in subsurface work. Quartz sand 
grains and quartzose sandstone lentils are present locally in the upper 
part of the formation. 

The Maquoketa Formation disconformably overlies the Kimmswick 
Eormation throughout most of its extent in Missouri. In southeastern 
Missouri, however, it locally overlies the Cape Formation. An extensive 
erosional disconformity exists at the base of the Maquoketa. 

The Maquoketa crops out in Missouri in most of the counties 
which border the Mississippi River from Scott County northward to 
southern Marion County. The thickness of the Maquoketa in southeastern 
Missouri ranges from 10 to 60 feet. 

(.3) Thebes Formation. The Thebes Formation is typically 
a fine-grained quartzo~@ sandstone which contains variable amounts of 
silt and mica. The sandstone is gray to bluish-gray and weathers to 
a yellowish-brown. The beds of the formation are very thin or thin to 
medium in thickness. At fresh exposures, the formation appears massive, 
but it soon weathers into shaly layers. Two prominent sets of nearly 
vertical joints are present in the sandstone and weathering along these 
joints causes the rock to break into large rectangular slabs. 

The Thebes has been traced from Alexander County, Illinois, 
into southeastern Missouri and is recognized in northern Scott~ eastern 
Cape Girardeau, Perry, and Ste. Genevieve Counties. The thickness of 
the formation ranges from less than 5 feet to as much as 20 or 25 
feet in Missouri. The sandstone thins in the Ste. Genevieve County 
area and apparently feathers out in that county. 

The Thebes Formation is generally considered to be Richmond 
in age, and it has been correlated by some geologists with the lower 
part of the Maquoketa Formation that is present in northern Illinois 
and Iowa. In the subsurface of southeastern Missouri, several sandstone 
units are present in a shale unit which lies between the Cape and 
Girardeau Formations, and it is questionable as to which of these units 
is the Thebes. Thus, there is some reason to believe that the exposed 
sandstone which in Missouri is regarded as the Thebes may be only a 
southern facies of the Maquoketa Formation of Illinois and Iowa. 

(.4) Orchard Creek Formation. .. ---- The shale unit which lies 
above the Thebes Formation and helow the Girardeau Formation in Missouri 
and which is herein questionably regarded as equivalent to the Orchard 
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Creek Formation of Illinois is composed of olive green to bluish-gray 
shale and intercalated beds of limestone. The shale is platy, calcareous, 
and generally weathers brown. The limestone beds are argillaceous and 
thin in the lower part of the unit but become less so upward where they 
resemble the limestone of the overlying Girardeau Formation. Fossils 
are presentin both the limestone and shale but are not abundant. The 
contact of the Orchard Creek with the underlying Thebes Formation is 
generally gradational, but locally it is sharp and distinct. The 
average thickness of the formation is 50 feet. The formation's contact 
with the.overlying Girardeau appears transitional. The unit is present 
in Cape Girardeau, Perry and Ste. Genevieve Counties. 

In Illinois, because of the similarity of Orchard Creek 
fauna with the Girardeau fauna, Savage (1917) placed the Orchard Creek 
Fbrmation in the Silurian System. 

(2) Silurian System. 

(a) Alexandrian Series. 

(.1) Girardeau Formation. The Girardeau is a dark to medium 
gray limestone which weathers to a light bluish gray. The texture of 
the limestone is dense to sub1ithographic, and the rock breaks with a 
conchoidal fracture. Bedding is thin and irregular with individual beds 
pinching out in short distances. Black and dark brown chert nodules are 

. irregularly scattered throughout the upper part of the formation. Inter
calated with the limestone beds, especially in the lower part, are 
yellowish-brown and olive, calcareous shale partings. Fossils are 
generally sparse in the limestone beds but are fairly abundant in many 
of the shale partings. The thickness of the formation ranges from a 
few feet to a maximum of 40 feet. The upper boundary of the Girardeau 
is marked by an erosional unconformity. The Girardeau Formation in 
Missouri is restricted mainly to Cape Girardeau County. 

(.2) Edgewood Formation (Cyrenemembe~. In southeastern 
Missouri, the Cyrene member is typically a gray, thin-bedded, argillaceous 
limestone in which yellowish-brown chert locally forms thin beds, lenses, 
and nodules. 

The thickness of the Cyrene member does not exceed 20 feet, 
and throughout its extent it lies unconformably on older strata. 

(.3) Sexton Creek Formation. In southeastern Missouri, the 
Sexton Creek Formation is an olive gray, medium to finely crystalline. 
cherty limestone. The bedding is thin, irregular, and commonly lenticula:
but may appear massive on weathered surfaces. Chert in the form of layers 
and lenses is especially abundant in the lower part of the formation 
where the chert is intercalated with the limestone. Upon weathering, 
the limestone forms re-'entrants between protruding knobs and layers of 
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the more resistant chert, thus glvlng the formation a very characteristic 
appearance. Green shale is also interbedded with the limestone. The 
thickness of the formation ranges from 20 to 60 feet in this area. An 
erosional unconformity is present at its base. 

(b) Niagran Series. 

(.1) Bainbridge Formation. The Bainbridge is typically a 
dark red, argillaceous limestone and is probably one of the most easily 
recogaized formations in southeastern Missouri. Light to medium gray 
limestone beds which are mottled with purple and green colors are 
common in the dominantly reddish limestone. The basal part of the 
formation contains beds of argillaceous and slightly silty limestone 
that becomes increasingly more shaley upward. Glauconite is common 
in the basal part of the formation. The bedding is thin and irregular, 
and the fonnation's thickness ranges from 30 to about 160 feet. The 
formation is unconformably overlain by the Baily Formation (Devonian) 
and lies disconformably upon the Sexton Creek Formation. 

(.2) St. Clair Limestone. The St. Clair Limestone is a 
coarsely crystalline, granular, fossiliferous, light gray, pink and 
chocolate brcwn limestone. In Illinois these strata were considered 
the lower part of the Bainbridge Formation until differentiated by 
Lowenstam (1949, p. 13). 

In the Thebes Quadrangle the St. Clair is exposed in only 
a few scattered outcrops along the Mississippi River bluffs. Its 
contact with the underlying Sexton Creek Limestone is not well exposed 
although, along the Mississippi River at low water just southwest of 
the mouth of Orchard Creek (NWl/4SWl/4 sec. 21, T. 15 S., R. 3 W.) 4 
feet of Sexton Creek Limestone is exposed about 8 feet below red and 
pink limestone of the St. Clair (Figure 3). In this exposure the 
St. Clair consists of 6- to 8-inch beds of red-brown silty limestone 
intertongued with more massive 12- to l8-inch beds of pink limestone 
that have abundant fossil fragments and appear to local bioherms. fn 
the Missouri Pacific Railway cut at the north side of Powder Mill 
Hollow (SW 1/4 NE 1/4 SE 1/4 Sec. 23, T. 15 S., R. 3 W.) 6 to 7 feet 
of St. Clair are exposed in steeply dipping beds. Between the road and 
the upper railway (Missouri Pacific) at the south line of sec. 21, T. 15 
S., R. 3 W., scattered outcrops of St. Clair are exposed in a shallow 
syncline. 

Neither the top nor the base of the St. Clair is exposed in 
the area but its thickness is estimated as being between 10 and 20 feet. 

(.3) Moccasin Springs Formation. The Moccasin Springs 
Formation was named for red and mottled red and gray to greenish gray, 
very fine grained, silty, argillaceous limestone and calcareous silt
stone, exposed about three-quarters of a mile south of Moccasin Springs, 
Missouri, along the bluffs of the Mississippi River. 
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The entire Moccasin Springs Formation is not exposed in the 
Thebes Quadrangle, but incomplete sequences are exposed in the banks of 
Salamans Creek, north branch of Miller Creek, and in the Mississippi 
River bluffs to the south in the SW 1/4 sec. 21 and N 1/2 sec. 28, 
T. 15 S., R. 3 W. 

About 100 feet of the Moccasin Springs Formation is exposed 
along the south side of Salamans Creek, and represents the upper part 
of the Moccasin Springs Formation and the basal beds of the Bailey 
Formation. The contact between the two formations is gradational 
through 8 to 10 feet, and the first occurence of ledge-forming chert 
and siliceous siltstone is arbitrarily taken as the base of the Bailey 
Formation. 

The lower beds in the Moccasin Springs Formation are dis
continuously exposed beneath Cretaceous sediments in the bed of Orchard 
Creek in Rock Springs Hollow (sec. 21,22, and 23, T. 15 S., R. 3 W.). 
About 30 feet of mottled red-brown to green limestone is exposed in 
the bed of the creek in the SE 1/4 SW 1/4 sec. 22, where the beds 
weather into 1- to 3-foot blocks and contain abundant megafossils and 
microfossils. Farther west in the SE 1/4 SE 1/4 sec. 21, a 4-foot 
block of massive, medium gray to pink, very fine-grained limestone with 
brown-red spots and many Formainifera and Ostracoda dips 8 degrees to 
the northwest and may be faulted to its present position. Closely 
similar limestone occurs about 80 feet above the base of the formation 
north of Cape Girardeau, Missouri. In the SW 1/4 SE 1/4 sec. 28 nearly 
40 feet of the Moccasin Springs is exposed in a gully between the upper 
railway (Missouri Pacific) and the road (SE 1/4 SE 1/4 NW 1/4 sec. 28) 
just north of Powder Mill Hollow. Along the axis of the Thebes anti
cline in sec. 19, T. 15 S., R. 3 W., the upper 15 feet of the Moccasin 
Springs Formation are exposed in several road cuts. 

The Moccasin Springs Formation is estimated to be 120 to 130 
feet thick throughout most of the Thebes Quadrangle. 

(3) Devonian System. 

(a) Lower Devonian Series. 

(.1) Bailey Formation. Three characteristic but gradational 
lithologies can be recognized in exposures of the Bailey Formation. 
The lower part of the formation consists of grayish-tan and light bro~l, 
dense, thinly bedded limestone which is intercalated with blue, green, 
and pink shale. The middle part is characterized by thick beds of 
argillaceous limestone which is pale blue and mottled with tan colored 
streaks and blotches. The upper part is a tan colored, thinly and 
evenly bedded limestone with interbedded chert and shale. Light gray 
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chert is present throughout the formation in the form of nodules and 
layers. In some places, the chert may amount to as much as one-half 
of the formation. The thickness of the Bailey, which covers much of 
the eastern third of Cape Girardeau County and is exposed in the fault 
areas of Ste. Genevieve and Perry Counties, is about 300 feet. Because 
of the lithologic similarities of the adjacent parts of the Bailey and 
the underlying Bainbridge Formation (Silurian), there is some question 
as to the position and character of the contact. Although an uncon
formity is assumed to be present, it is not readily apparent. 

(.2) Little Saline Formation. The Little Saline Formation 
is a white, coarsely crystalline, thickly bedded limestone. The lower 
part is abundantly fossiliferous, and crinoidal beds are present near 
the top. The formation is approximatley 100 feet thick at its type 
locality near the Little Saline fault area in Ste. Genevieve County, 
and it thins to 25 feet within a short distance. It rests unconformably 
on the Bailey Formation and is unconformably overlain by the Grand 
Tower Formation. 

(b) Middle Devonian Series. 

(.1) Clear Creek Formation. The Ciear Creek Formation is 
a white to tan to chrome yellow, thinly bedded chert with brown to 
reddish ferruginous bands and some concretionary limonitic masses. 
The estimated thickness of the formation is about 300 feet in its 
restricted outcrop area in eastern Perry County. Here, it lies un
conformably on the underlying Bailey Formation, indicating the local 
absence of the Little Saline Formation, the equivalent of which is 
present a few miles to the east in Illinois. Where the Littl'3 Saline 
is absent, the Clear Creek is not differentiated from the Bailey in 
the subsurface of Missouri because of its close similarity to the 
Bailey. 

(.2) Grand Tower Formation. The Grand Tower in Missouri is 
a limestone, the upper part of which is arenaceous. In the area of 
the Little Saline fault zone in Ste. Genevieve County, the limestone 
is light gray to almost white, dense to coarsely crystalline, and 
regularly bedded. In the few limited exposures of the formation in 
Perry County, it is purplish gray or grayish tan in color and is finely 
crystalline in texture but varies locally from dense to coarsely 
crystalline. The upper part of the formation is marked by an abundance 
of the brachiopod Schizophoria, and the lower part is predominantly 
coralline. In some places, coral remains are so numerous that they 
form biostromes, with the coral Favosites being the most abundantly 
represented. In Ste. Genevieve County, the formation is approximately 
?50 feet thick, but in Perry County, it thins to about 100 feet. It 
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lies unconformably on the Clear Creek Formation in eastern Perry County 
and apparently is unconformable on the Little Saline in Ste. Genevieve 
County. It merges with no observable sedimentary break with the over
lying Beauvais Formationl 

(.3) Beauvais Formation. The Beauvais is nearly white to 
yellowish bTown quartzose sandstone which is remarkably similar to the 
sandstone of the St. Peter Formation (Ordovician). It is about 80 
feet thick and restricted to an area of less than one square mile within 
the Little Saline fault complex in Ste. Genevieve County. It is con
formable with the underlying Grand Tower and the overlying St. Laurent. 
The Beauvais occurs sporadically in the subsurface of southwestern 
Illinois several miles east of St. Louis where it is considered to be 
the basal member of the Lingle Formation. 

(.4) St. Laurent Formation. Limestone is the dominant 
consti tuent of the St. Laurent. It is gray or bluish gray, densE', 
brittle, and thinly bedded. Most of it is arenaceous with local 
concentrations of sandstone. At one locality, an intraformational 
limestone conglomerate has been noted. Although all of the known 
exp~sures of the formation in the faulted outcrop areas of Ste. Genevieve 
and Perry Counties are incomplete, its thickness is estimated as being 
275 feet. Its relationship with the underlying Beauvais Formation is 
believed to be conformable. It is unconformably overlain by the Fern 
r;len Formation (Hississippian) and by sandstone blocks suggestive of 
the Bushberg'Formation. 

(.5) Lingle Limestone and Alto Formation. A series of 
strata that crop out at only a few places and whose detailed character 
and variations are imperfectly known overlie the Grand Tower Limestone 
in Union and Alexander Counties. Early work suggested that the beds 
included a shale unit at the base, overlain by the Lingle Limestone, 
above which was the Alto Formation. The latter formation consisted of 
shale an? limestone, with the limestone in the upper part of the 
formation. More recent investigations raise a question regarding the 
feasibility of attempting to recognize the three units in the outcrops. 

One of the best outcrops of the Lingle Limestone occurred 
in the south bank of Clear Creek in the NE 1/4 sec. 34, T. 11 S., 
R. 2 W. The exposure is now inferior to what it was earlier when it 
showed 43 feet of mostly impure, dark-colored limestone. Some of 
the limestone was cherty and a 7-inch bed of chert was present. Other 
less extensive outcrops were of the same general character. The maximum 
thickness of the Lingle Limestone may be 90 feet. 

The limestone of the Alto Formation is believed to be of 
roughly ,the same nature as that of the Lingl~ Limestone. One of the 
better outcrops of the formation occurred along a creek in the SE 1/4 
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sec. 10 T. 12 S., R. 2 W., where 35 feet of impure limestone is reported. 
The thickness of the Alto is not known but is probably between 0 to 
100 feet or more. Well records suggest that some of the limestone of 
the Alto Formation may be dolomitic. 

(4) Mississippian System. 

(a) Kinderhookian Series. 

(.1) Chouteau Group. The Chouteau limestone is the most 
widely distributed and most important of the Lower Mississippian 
formations in Missouri. The formation is mainly made up of thin
bedded limestone although some beds range up to two feet or more in 
thickness. In some places a dolomite occupies the top 15 to 20 feet. 

The Chouteau limestone ranges through various shades of gray, 
m~~se-gray being the commonest color. Many shale partings and scattered 
chert nodules are present. Irregular streaks of dark gray then mouse
gray are common. Dark gray irregular markings are present near the 
bottom and a dark mouse-gray nodular limestone is prominent about eight 
feet from the bottom. 

In many places the Chouteau may be recognized by its weathered 
sur~ace being hackly. The formation is very irregular in thickness and 
in many places it is not present between the Bushberg and the Burlington. 
Along the Missouri River at Easley it is 60 feet thick, but 15 miles 
southeast of there, at New Bloomfield, none is present. 

(b) Osagean Series. 

(.1) Fern Glen Formation. Although the Fern Glen Formation 
andthe'southwe~tern extension of the Pierson Formation are closely 
similar in lithology and age, they are separated by almost the entire 
width of the state. The Fern Glen is recognized only in east-central 
and southeastern Missouri, from eastern Franklin County east through 
St. Louis County and south through Jefferson and Ste. Genevieve Counties 
to northern Perry County. 

Throughout this area, the formation consists of gray, grayish
green, and red limestone, and green and red calcareous shale. At most 
exposures, the lower part is noncherty while the upper part contains 
small nodules and layers of grayish-green to gray chert. Over much of 
the area, the formation has three types of lithologies; a lower, non
cherty, brown, thickly bedded, crinoidal limestone 4 to 15 feet thick, 
which contains a few quartz geodes in places; a middle, distinctively 
red and (or) green, fossiliferous, calcareous shale 10- to 20-feet 
thick and an upper, nodular, cherty crinoidal limestone 12 to 30 feet 
thick which contains some quartz geodes. The total thickness of the 
formation ranges from 20 to 45 feet. Because the limestone in the 
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upper part is crinoidal, there is a suggestion that it is transitional 
with"the overlying Burlington. At the type area in central st. Louis 
County, the prevailing color of the formation is red, but in south
western St. Louis County and in Jersey County, Illinois, the formation 
is predominantly light greenish gray or yellowish gray. 

The lower, non-cherty limestone unit of the Fern Glen in 
western St. Louis County is interpreted by some geologists as the 
eastward extension of the undifferentiated Chouteau unit of central 
Missouri, but opinions concerning this problem are about equally 
divided, and no satisfactory solution has yet been reached. 

The Fern Glen Formation is very fossiliferous and contains 
many brachiopods, corals, and crinoids. The bryozoan, Evactinopora 
sexradiata, and the brachiopods, Spirifer vernonensis, S. rowley!, 
Athyris 1ame110sa, and C1eiothyridina, as well as the coral Cyathaxonia 
arcuatas are common. Many species are restricted to the formation. 

The formation usually crops out at the base of bluffs formed 
by the overlying Burlington-Keokuk Formations. Where the upper part 
of the formation is very cherty, it is ledge forming. From the type 
area, the upper cherty limestone thickens southward toward Jefferson 
County. The lithology of this part of the formation resembles that of 
the Reeds Spring Formation of southeastern Missouri, and because of 
this and faunal similarities, the two are considered correlative at 
least in part. Toward the northern limits of its occurrence, the 
formation overlies truncated undifferentiated Chouteau or sandstones 
which have been regarded as Bushberg (Devonian-Mississippian). In 
Ste. Genevieve County, the formation overlies Ordovician and Devonian 
rocks. Residual boulders containing a Fern Glen fauna have been found 
as far west as Phelps County in central Missouri. 

(.2) Burlington Formation. The Burlington in Missouri is a 
widespread formation of uniform lithology. It is present in nearly all 
the major Mississippian outcrop areas of the state and also occurs in 
the subsurface of northwestern Missouri. Throughout this entire area, 
it consists of white to light buff, very coarsely crystalline, 
fossiliferous, crinoidal limestone. Layers of chert nodules are common, 
especially in the upper part. 

One of the difficulties in estimating the thickness of either 
the Burlington or the overlying Keokuk is that the boundary between 
the two formations is obscure, and in most reports the two are combined 
as one unit and their total thickness is recorded. However, the thick
ness of the Burlington Formation is believed to be fairly uniform 
throughout the state, seldom exceeding 100 feet. In central, east
central, and southeastern Missouri, it ranges from 75 to 100 feet. 
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The contact of the Burlington with underlying formations 
varies considerably. In east-central and southeastern Missouri, it 
is conformable on the Fern Glen; in central Missouri, it is unconformable 
on both undifferentiated Chouteau and Northview. Its contact with the 
overlying Keokuk is obscure and not easily distinguished either on the 
outcrop or"indrill cuttings, but it is considered to be conformable. 

(.3) Keokuk Formation. The Keokuk Formation is widespread 
throughout the state and like the Burlington Formation is of fairly 
uniform lithology. It is present in all the major Mississippian out
crop areas of the state and is also present in the subsurface of north
western Missouri. The formation is characteristically a bluish-gray, 
medium to coarsely crystalline, medium bedded limestone which contains 
an abundant amount of light gray chert in the form of layers and nodules. 
Some beds of the formation in the southwestern part of the state are 
finely crystalline, and some parts of the formation in the same area 
are extremely crinoidal. In the northeastern part of the state, thin 
shale beds separate the limestone strata. Stylolites are common and 
are especially pronounced at the contact of coarsely and finely 
crystalline beds. 

The chert in the Keokuk is irregularly distributed throughout 
the formation but appears to be more concentrated in the lower and 
upper parts. It is dense, light gray, and has tripolitic borders. It 
weathers to buff and reddish brown. 

Fossils are common in the formation but are not readily 
removed from the limestone. The productid brachiopods Buxtonia, 
Dictyoclostus, Linoproductus, and Marginirugus are common, as well as 
the following species of brachiopods: Orthotetes keokuk, Cleiothyridina 
obmaxima, Echinoconchus alternatus, Spirifer logani, and Tetracamera 
spp. Horn corals and bryozoans, especially the distinctive bryozoan 
genus Archimedes, are relatively abundant in the formation. 

As previously stated in the discussion of the Burlington 
Format~on, thickness determinations for either the Burlington or Keokuk 
are difficult to make because of the obscure boundary between them. 
This is especially true in east-central and southeastern Missouri where 
the two formations together have a thickness of about 125 feet. Of 
this amount, about 50 feet belongs to the Keokuk. In central and 
southwestern Missouri, it is about 100 feet thick. 

Throughout most of its ex~ent, the Keokuk appears to be 
conformably overlain by the Warsaw Formation. The Keokuk overlies the 
Burlington in all areas of the state except in the Tri-State district 
and in parts of Barry County where it lies directly on the Grand Falls 
or Reeds Spring-Grand Falls unit. 
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The Keokuk is used for road metal and occasionally for 
building stone. Agstone quarry operators utilize the less cherty 
parts of the formation which includes the Short Creek member. Tripoli 
is mined from weathered Keokuk chert in western Newton County. Fossils 
consist mostly of brachiopods such as Orthotetes keokuk, Rhipidomella 
spp., and Chonetes illinoisensis. 

(c) Heramecian (Valmeyeran) Series. 

(.1) Warsaw Formation. Exposures of the Warsaw Formation 
are widely but discontinuously distributed throughout Missouri. From 
northeastern Missouri, the Warsaw can be traced southeastward in the 
subsurface downi along the southwestern flank of the Lincoln fold to 
St. Charles and St. Louis Counties where it again crops out. The 
formation also is exposed in Ste. Genevieve County and in the extreme 
eastern part of Perry County. In these areas, the Warsaw is about 80 
to 100 feet thick and is very shaly. The lower half is composed of 
finely crystalline shaly, very fossiliferous, dolomitic limestone, 
and the upper half is a dark, fissile shale. 

(.2) Salem Formation. The most complete and thickest 
exposures of the SalemFormation. in Missouri are present in the east
central and southeastern parts of the state in St. Louis, Ste. Genevieve, 
and eastern Perry Counties. Throughout this area, the formation is 
100 to 160 feet thick. In Ste. Genevieve County, the lower part of 
the Salem is a light gray to white, fragmentally fossiliferous, 
argillaceous, locally oolitic limestone, and the upper part is a 
bluish-gra:r, argillaceous, oolitic, dolomitic limestone in which the 
oolitic content varies considerably. The formation is commonly cross 
bedded. In the St. Louis area it becomes more dolomitic. The upper 
part of the Salem is fossiliferous and contains blastoid, crinoid, 
echinoid, and bryozoan debris, as well as the coral Syringopora. The 
top of the formation grades upward into the St. Louis formation, and 
the intermediate beds contain the coral Lithostrotion. The insoluble 
residue from the upper 50 feet of the Salem in the St. Louis area 
contains a high percentage of speckled gray and tan chert. The residue 
frem the Salem also contains the Foraminifera Endothyra, and echinoderm 
fragments. In Ste. Genevieve County, an exceptionally pure white 
oolitic limestone in the middle of the formation is used for making 
lime. Other parts of the formation in the same area have been used 
for riprap, agricultural limestone, and road metal. 

The Salem thins northward from St. Louis County, and in 
the northeastern part of the state it ranges from 20 to 40 feet in 
thickness. It is composed of buff weathering limestone, dolomitic 
limestone, and shale in this part of the state, and its contact with 
the underlying Warsaw is obscure because the lithologies of the two 
formations intergrade. 

77 



(.3) st. Louis Formation. The St. Louis Formation attains its 
fullest expression within Missouri in its type area in St. Louis County 
and in adjacent parts of east-central and southeastern Missouri. Here, 
the formation is a gray lithographic to finely crystalline, medium to 
massively bedded limestone which is more than 100 feet thick. Limestone 
breccia is common in the lower part of the formation but is not neces
sarily confined to this part. Shale occurs as a matrix between the blocks 
of breccia. Blue and bluish-gray shale also forms thin beds throughout 
the formatton and increases in abundance toward the northeastern part 
of the state. Chert is not common. Where it is present, it is uaually 
brown and in the form of small angular fragments. Parts of the formatior 
are locally dolomitic. The compound corals Lithostrotionella castelnaui 
and Lithostrotion proliferum are considered to be diagnostic, and the 
coral Syringopora is common. The percentage of insoluble residue that 
can be extracted from the St. Louis is generally low. The residue from 
the lower part of the formation normally contains small (less than I mm.) 
euhedral quartz crystals. Gray or tan quartzose chert rosettes are also 
common residue constitutents. The contact between the St. Louis and 
Salem Formation appears to be conformable. 

The limestone from the St. Louis Formation is quarried in the 
St. Louis area for cement manufacture and aggregate. In northeastern 
and southwestern Missouri, the limestone is used for agstone and road 
metal. 

(.4) Ste. Genevieve Formation. The Ste. Genevieve Formation 
is typically developed in the east-central and southeastern parts of 
Missouri in Ste. Genevieve and St. Louis Counties and in eastern Perry 
County. It is also present in adjacent parts of Illinois and Kentucky 
where it has been subdivided into members. Within the Missouri area, the 
formation is a white, massively bedded, sandy, elastic limestone. It is 
generally coarsely crystalline and oolitic but does contain a few beds 
of finely crystalline limestone. The lower part of the formation is 
sandy, white to light tan or light olive gray in color, and is,prominently 
cross bedded and ripple marked. Lenses and clusters of algal material 
are present in this part of the formation in regularly-bedded strata. 
Above the cross-bedded unit and near the middle of the formation, there 
are some layers of red and gray chert, as well as some lenses and beds 
of sandstone that occur locally. The ~ithology of the formation changes 
laterally, making it difficult to trace individual units. Certain beds 
contain notable amounts of limonite which lines small cavities in the 
rock. In the upper part of the formation, various shades of yellow, 
green, and purple have been noted. The percentage of insoluble residue 
that can be extracted from the Ste. Genevieve in this area is usually low. 
The residue contains a proportionately large amount of pink or bluish-gray 
chert, some quartz sand and crystals, and silicified ooliths. 

Fossils are irregularly distributed throughout the Ste. Genevieve 
in the east-central and southeastern parts of Missouri. The best preserved 
forms are present above the cross-bedded part of the formation. The 
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brachiopod Pugnoides ottumwa, the small crinoid Platycrinites penicillus, 
and the very large gastropod Bellerophon are commonly present in the 
formation in this area. 

The average thickness of the Ste. Genevieve in southeastern 
Missouri is 85 feet with the maximum being less than 100 feet. The 
fotmation's thickness in St. Louis County is 30 feet. There is a dis
conformable contac,t between the Ste. Genevieve and the underlying St. Loui s 
'Formation, with a basal conglomerate being present in numerous places. 
A significant pre-Chester erosional surface marks the top of the formation. 
In the St. Louis area, the formation is overlain either by beds of the 
Pennsylvania system or by/Pleistocene deposits. 

(d) Chesterian Series 

(.1) Aux Vases Formation. The Aux Vases Formation is composed 
prinCipally of straw- to tan-colored sandstone and interbedded green to 
variegated shale which contains sandstone stringers in the lower and upper 
parts. The sandstone is finely grained and even textured. Its coarser 
portions occur in Perry County where it superficially resembles but differs 
from the St. Peter sandstone by being finer grained and by containing a 
consider'ably greater variety of minerals. The middle part of the forma
tion is bluff forming and contains massive, cross-bedded sandstone which 
has been used for building stone. The sandstone is locally cemented by 
silica and is sparingly fossiliferous, containing mostly broken crinoid 
and brachiopod remains. The formation has about the same areal extent 
as the underlying Ste. Genevieve formation upon which it lies unconformably. 
Complete sections are not exposed in anyone locality. In Ste. Genevieve 
County, the thickness of the formation ranges from 40 to 60 feet and in 
Perry County, from 56 to 105 feet. 

(.2) Renault Formation. The Renault Formation includes a 
variety of rock types and is not very well exposed. The lower part 
contains shale and sandy limestone which is conglomeratic near the Aux 
Vases contact; the conglomerate is composed of limestone, chert, and 
sandstone fragments. The sandstone is fine grained and commonly contains 
worm borings. In the upper part, thin, bluish-gray to light gray lime
stone is interbedded with red, gray, or green, fissile shale. The 
formation's contact with the underlying Aux Vases is generally covered; 
thus, the relationship between the two formations is believed to be 
unconformable. The formation varies in thickness from 46 to 90 feet 
and is exposed in and near the Mississippi River bluffs from the Aux 
Vases River in Ste. Genevieve County to a point a few miles south of 
the Perry County line. 

Fraguents of the plant Lepidodendron are commonly present 
in the lower sandy beds. In the upper limestone beds, crinoids and 
bryozoans are common, and the crinoid Talarocrinus and the bryozoan 
Lyropora are widespread markers. 
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(.3) Yankeetown Formation. Throughout most of its outcrop 
area, the Yankeetown Formation is a fine-grained, light to reddish-brown, 
calcarceus sandstone. The sandstone is irregularly bedded and cross
bedded, shows rib and furrow structure, and in many places is cemented 
with silica. The irregularity of some of the bedding and cross-bedding 
may be caused by the leaching of the calcareous cement. At many places, 
the formation contains gray or red shale. The contact between the 
Yankeetown and Renault Formations is transitional. If most of the sand
stone that lies below the Paint Creek Formation in Missouri is assigned 
to the Yankeetown, the thickness of the formation in Perry County will 
b.e 60 feet, and in Ste. Genevieve County it will be somewhat less. 

(.4) Paint Creek Formation. The Paint Creek Formation is 
poorly exposed in Missouri and is presently only in northeastern Perry 
County. The basal part of the formation consists of limestone and 

. interbedded shale. The limestone is light gray, coarsely to finely 
: crystalline, and contains distinctively pink crinoid and blastoid 
ossicles. This lower limestone unit varies in thickness from 8 to 20 
feet. The middle part of the formation consists of shale that has a 
few limestone beds in the upper part and noncalcareous, red claystone 
in the lower part. It is from 15 to 30 feet thick. The upper part of 
the Paint Creek contains light buff oolitic, cross-bedded limestone 
and very little shale. Crinoid and blastoid debris is common, and the 
crinoid Pterotocrinus is distinctive. This part of the Paint Creek 
is 40 to 70 feet thick. The total thickness of the formation varies 
from 80 to 100 feet. 

(.5) Cypress Formation. The Cypress Formation is composed 
of gray shale and mudstone and contains some red shale layers and a fe~' 
thin limestone stringers. The limited exposures in east-central Perry 
County are poor, and the contacts of the formation with the overlying 
Golconda, and underlying Paint Creek Formations are concealed. The 
Cypress. Formation becomes silty and sandy and extends eastward into 
Illinois where it rapidly thickens so that 10 miles east of the 
Mississippi River bluffs it consists of 70 to 80 feet of sandstone which 
may be a channel deposit. Because this facies relationship was not noted 
in the past, the formations have not been previously recognized in 
Missouri where the thickness of the unit probably does not exceed 
30 feet. 

(.6) Golconda Formation. The Golconda Formation is a lime
stone and shale succession that can be divided into three parts. The 
basal part is a dark gray to brown limestone 5 to 20 feet thick which 
contains an abundance of Foraminifera, small gastropods, and pelecypods. 
The middle part is 70 to 90 feet thick and is composed of shale which 
contains beds of darkly colored crinoidal limestone, and the upper part 
is a very light gray, oolitic, cross-bedded limestone 50 feet thick. 
Outcrops of the formation are confined to northern Perry County where 
the limestone beds in the Golconda are massive and form steep bluffs 
and ledges along the Mississippi River and its tributaries. Because 
the typical sandstone of the Cypress formation is absent in Missouri, 
there is a suggestion that an unconformity is present at the base of the 
Golconda. 
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(.7) Hardinsburg Formation. The Hardinsburg Formation 
consists of dark gray shale or plastic clay which contains quartzose 
sandstone streaks in the upper part. A thin coal streak has been noted 
to be present within the unit in one Missouri exposure. This shaly 
succession between the Glen Dean and the Golconda limestones apparently 
represents the westward extension of a more typical, thicker, sandy 
shale and sandstone of western Illinois. This shale has not been 
differentiated as Hardinsburg in older reports of the Missouri Geological 
Survey. Limited and poor exposures of the formation are present in 
east-central Perry County near the Mississippi River bluffs. Its thick
ness ranges between 13 and 20 feet but may reach 30 feet, a thickness 
which is comparable to that observed in wells across the river in 
Illinois. 

(.8) Glen Dean Formation. The Glen Dean Formation consists 
of limestone and numerous interbedded layers of shale. The limestone 
is light gray and coarsely to finely crustalline or oolitic. Stratisica
tion is very irregular. The bedding planes undulate, and cross-bedding 
is common. The formation weathers buff to gray. Both the shale and 
limestone are fossiliferous. The large blastoid Pentremites spicatus 
is characteristic but not common, and the bryozoan Prismopora serratula 
is commonly present in the upper part of the formation. Brachiopods, 
horn corals, and crinoids also occur. The formation's contact with the 
underlying Hardinsburg appears to be conformable. Its outcrop belt 
is confined to a band along the Mississippi River bluff in east-central 
Perry County. The Glen Dean is 65 to 80 feet thick and contains numerous 
local disconformities. 

(.9) Menard Limestone. This formation attains a thickness 
of 70 to 85 feet and crops out east of Kaskaskia River from Little Plum 
Creek four miles south of Baldwin to Fort Gage and thence along the 
Mississippi bluff to a point 4-1/2 miles below Cora. An inlier of 
considerable size occurs in the basin of Gravel Creek just north of 
Chester. 

The Menard succeeds the Baldwin Formation conformably, and 
consists of beds of limestone rarely more than one foot thick separated 
by shaly partings or variable thicknesses of shale. The limestones of 
the Menard Formation are commonly darker colored and finer grained than 
the Okaw and lower limestones, are more or less cherty in certain parts, 
and no oolitic beds have been observed. The bedding planes are character
istically uneven and hummocky. Near the top in the vicinity of Chester 
there is a ledge of crystalline, crinoidal limestone. Good exposures 
occur in old quarries in the face of the Mississippi bluff between Chester 
and the mouth of Marys River. 

(.10) Palestine Sandstone. This formation crops out from 
the upper valley of Nine-mile Creek five miles southeast of Evansville 
to a point less than two miles northeast of Reily Lake. Northeast of 
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Fort Gage it seems to be overlapped by the Pennsylvania system which 
locally rests upon the Menard. It reappears at the top of the Chester 
section in the Mississippi bluff two miles to the southeast, however, 
and is present throughout a considerable area extending to Marys River 
and northeastward six miles from Chester. It continues in the lower 
part of the Mississippi bluff from Marys River to six miles below Cora. 

The Palestine sandstone attains a thickness of 40 to 60 feet, 
and probably succeeds the Menard limestone with a slight unconformity. 
It is somewhat variable in lithology but is generally a thin-bedded, 
flaggy, shaly sandstone locally including a considerable percentage of 
arenaceous shale. At some ~ocalities it includes more massive beds that 
were formerly quarried for building stone. Shaly Palestine sandstone 
is exposed below the W.P.A. quarry near Ford, four miles southeast of 
Chester, and massive beds project prominently from the hillside at 
Rockwood. 

(.11) Clore Formation. This formation crops out on Little 
Marys River seven miles northeast of Chester and extends to Welge and 
thence to the Mississippi bluff which it follows to a point eight miles 
below Cora. A large outlier caps the hill upon which Chester is 
situated, and several other smaller outliers occur between Chester and 
Marys River. It succeeds the Palestine sandstone conformably. 

The Clore Formation, generally from 40 to 60 feet thick, 
contains much shale in which variable amounts of limestone are inter
bedded. Most of the Clore limestone occurs in the upper part of the 
formation and is similar to that in the Menard Formation, but the bed
ding is more regular and lacks the hummocky surfaces so characteristic 
of the latter. Nearly black limestone is present locally, and chert 
has not been noted in this formation. The Clore is almost completely 
exposed at the W.P.A. quarry near Ford Station just below the mouth of 
Marys River. 

(.12) Degonia Sandstone. This formation varies in thick
ness from 75 to 150 feet and crops out from the vicinity of Breman 
down '~rys River and a:ong the Mississippi bluff to within two or three 
miles to Grimsby. It probably overlies the Clore Formation unconformably. 

The lower half of the Degonia is more or less thin-bedded 
and locally sha1y, but the upper half includes massive, cliff forming 
beds up to 50 feet or more in thickness. These strata are so similar 
to some of the lower Pennsylvanian sandstones that they cannot be 
recognized with certainty where the overlying Kinkaid limestone was 
entirely removed by pre-Pennsylvanian erosion. The Degonia, however, 
does not contain the quartz-pebble conglomerates so characteristic of 
some of the Pennsylvanian sandstones. The formation crops out extensively 
in many of the small valleys that intersect the Mississippi River bluffs 
in the Campbell Hill quadrangle. 
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(.13) Kinkaid Limestone. The Kinkaid Formation is present 
only east of Marys River and extends along the bluff eastward nearby 
to Big Muddy River. Particularly good exposures occur on Kinkaid Creek 
in the NW. 1/4 sec. 6, T. 8 S., R. 4 W. where a large quarry is in 
operation. It overlies the Degonia sandstone conformably. Because 
of Pre-Pennsylvanian erosion the thickness of the Kinkaid formation is 
quite variable; 90 feet in the greatest thickness that has been observed 
in this area. 

The Kinkaid is dominantly a limestone formation but shale 
beds a few feet back occur at several horizons. The limestone is 
commonly gray and fine-grained and occurs in beds a foot or less in 
thickness separated by shaly partings. Cherty bands occur particularly 
in the upper part. 

(5) Pennsylvanian System. 

(a) Caseyville Formation. The Caseyville Formation is 
characterized by dominance of sandstone and prominent developlnent of 
sandy shale and siltstone. Sandstone members are not uncommonly of the 
order of 100 feet thick, and the two sandstone members that have been 
"named, Pounds and Battery Rock, form prominent bluffs along the 
Pennsylvanian escarpment of southern Illinois. 

The Caseyville sandstones are composed of clean quartz sands 
and have little clay or mica. The sandstones contain well rounded white 
quartz pebbles commonly about 1/4 to 1/2 inch in diameter, although 
pebbles about 1-1/2 inches in diameter have been reported. In some 
areas the quartz pebbles are distributed throughout the sandstone bodies, 
but more commonly they are concentrated along bedding planes or in 
conglomeratic lenses. In many exposures the quartz pebbles are scarce 
and are found only by careful search. Secondary enlargement of quartz 
grains is common and gives sparkle to the rock. The character of the 
sandstones is the most useful feature for distinguishing the Caseyville 
from overlying formations. 

The shaly and silty strata below the principal sandstones 
are characteristically sandy. Sandstone benches up to at least 25 feet 
and similar to the principal sandstone members occur in the Lusk Shale, 
the lowest member. 

Two or more coal beds have been recognized within each of 
the more shaly parts of the Caseyville Formation throughout much of 
the southern Illinois outcrop belt. The coals, however, generally are 
very thin and not widely traceable. Only one coal, the Gentry Coal 
Member, has bl~en widely correlated, but even this is not continuously 
traceable. 
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In genral, limestones have not been observed in Caseyville 
strata, but fossiliferous sandy beds occur in a few places. Some of 
the fossils are reworked from Mississippian and older rocks. 

(b) Abbott Formation. Like the Caseyville Formation, the 
Abbott Formation is characterized by the dominance of sandstone, sandy 
shale, and siltstone. The massive sandstone members generally do not 
attain a maximum thickness as great as do those of the Caseyville. The 
sandstones of this formation may be considered transitional from the 
relatively pure quartz sandstones of the Caseyville Formation to the 
argillaceous and micaceous sandstones of higher Pennsylvanian Formations. 
The lowermost sandstone is a relatively clean quartz sandstone, and the 
highest sandstone member is more argillaceous and micaceous. 

Sandstones of the Caseyville and Abbott Formations can best 
be differentiated by the general absence of quartz pebbles and the 
greater prominence of clay matrix in the Abbott sandstones. A few 
q~rtz pebbles have been reported in sandstone members of the Abbott 
'ormation~ but they are rare. 

Sandstones and siltstones constitute more than 50 percent 
of the Abbott Formation. 

Although the shales of the Abbot are . commonly sandy and 
silty, like those in the underlying Caseyville, there are more 
nonsandy, clayey shales than in underlying strata. 

Coals in the Abbott Formation generally are thicker and 
much more widely traceable than coals of the Caseyville. However, the 
coals are rarely more than 24 inches thick and have much less continuity 
than the higher coals. 

Limestones are generally absent in this formation but 
relatively thin, discontinuous, sandy limestones or fossiliferous sand
stones are associated with at least two of the sandstone members. In 
Indiana Ferdinand and Fulda Limestones occur in strata equivalent to 
the Abbott Formation. 

The Abbott Formation has a maximum thicknes-·s of 300 to 350 
feet in southern Illinois, but it thins westward and northward. The 
Abbott probably is never more than 100 feet thick in western Illinois 
and is generally much thinner. 

(c) Spoon Formation. The Spoon Formatiop- contains much 
less sandstone and correpondingly more shale than the underlying forma
tion (fig. 4). The sandstones are generally more argillaceous and 
micaceous than sandstones of the Abbott Formation, although this change 
is a gradational one. They do not differ markedly from sandstones of 
overlying formations. 
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The; shales of the Spoon Formation are commonly less sandy than 
those in underlying strata, and underclays beneath the coals and black 
shales above the coals are generally better developed. 

Coal members, for the most part, are thicker and much more 
widely traceable than coals encountered in lower formations. They lack 
the uniform thickness, and most of them lack the very wide continuity, 
of coals in the overlying Carbondale Formation. 

Although limestones are relatively minor in the Spoon Formation 
several limestones of appreciable continuity occur and have been correlated 
widely. The limestones are not as continuous as those in the overlying 
Ca:rbondale Formation. 

The Spoon Formation has a maximum thickness of about 350 feet 
in southern Illinois but is thinner in most places. It ranges from a 
few feet to nearly 100 feet thick in western Illinois. 

(d) Carbondale Formation. The Carbondale Formation is domin
antly gray shale, but sandstones are prominent locally and have a maxi
mum thickness of about 100 feet. The sand bodies are generally linear 
in their maximum development and are interpreted as filled channels. 
The formation is characterized by wide distribution of coals and lime
stones. Many of the coals are relatively thick, commonly ranging from 
2 ·to 7 feet 8.nd in some areas up to 15 feet. The formation includes the 
p~incipal coals that have been most extensively mined in Illinois. 

'Several-limestone members are nearly as extensive as some of the coals. 
The limestones are usually about 1 to 5 feet thick, but some are locally 
thicker. They usually are relatively argillaceous. A few are locally 
highly dolomitic. Black fissile shales are particularly well developed 
over most of the coals, and underclays are uniformly present. Cyclic 
sequeuces have a wider variety of lithologic units than occur in lower 
formations. 

The Carbondale Formation is commonly 225 to 300 feet thick, 
but in parts of northern, western, and southwestern Illinois the forma
tion thins to about 125 feet, locally even less. In part of southeastern 
Illinois, the formation is nearly 400 feet thick. 

c. Mezezoic Era. 

(1) Cretaceous System. 

(a) McNairy Formation. In its outcrop area in Scott and 
Stoddard Counties, the McNairy Formation is composed of a succession of 
non-marine sand, sandy clay, and clay. Southeastward in the deeper 
parts of the Embayment, the formation becomes more marine in character 
and contains calcareous material, glauconite, and fossil fragments. At 
the surface, the formation is roughly divisible into a lower and upper 
part. The lower part contains in ascending order: 1) a basal gravel; 
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2) a clay that is thinly bedded, light gray in color and interbedded 
with thin layers of fine- to medium-grained orange sand; and 3) a sand
stone composed of light yellow to orange, medium- to coarse-grained, 
sub angular sand with little or no mica. The upper part of this sand
stone is usually silicified and is locally named the "Connnerce quartzite." 
The upper part of the McNairy is made up of a succession of five alternat
ing beds of sandstone and clay which can be traced throughout the outcrop 
area but which cannot be differentiated in the subsurface. They are in 
ascending order: 1) a yellow to brown clayey sandstone; 2) a white to 
yellow fine-grained micaceous sandstone; 3) a light gray to brownish
black lignitic clay locally known as the "Zodoc clay" and mined for 
ceramic clay; 4) an interbedded orange sandstone and gray to brown clay; 
and 5) a brown, lignite, sandy clay. The McNairy is an important 
acquifer i.n the Embayment area and is also a source of sand. Its thick
ness ranges from 100 to 250 feet. 

(b) Owl Creek Formation. The Owl Creek Formation consists of 
a massive sandy, micaceous, fossiliferous, marine clay which is commonly 
glauconitic. On fresh exposures, the formation has a dark bluish-gray 
color but upon weathering alters to a yellowish brown. The Owl Creek is 
exposed along Crowley's Ridge in Scott and Stoddard Counties and dips 
southeastward into the subsurface of the Embayment where it consists 
of brown, calcareous, sandy clay with pyritized fossils and glauconite. 
The thickness of the formation is vatiable, ranging from a few inches 
to 11 feet in the outcrop area to as much as 100 feet in the subsurface. 
The Owl Creek is unconformably overlain by Teritary rocks. 

d. Cenezoic Era. 

(1) Tertiary System. 

(a) Paleocene Series. 

(.1) Clayton Formation. The Clayton Formation in its outcrop 
area is a fossiliferous, calcareous, glauconitic sand or clay which con
tains varying amounts of limonite. The formation has a distinctive 
green color which makes it noticeable and easy to recognize in the out
crop area. In the subsurface, the formation becomes increasingly 
calcareous, and in the deeper parts of the Mississippi Embayment within 
Missouri it becomes a fossiliferous, glauconitic limestone. It also 
is a very distinctive unit in the subsurface and is frequently used as 
a datum for mapping purposes. The thickness of the formation varies 
from a few inches to 10 feet in the outcrop area to as much as 20 feet 
in the subsurface. 

(.2) Porters Creek Formation. The Porters CreekPormation is 
a massive, homogenous, dark gray clay which is almost black when wet. 
When dry, it spalls with a characteristic conchoidal fracture and is 
white to very light gray. The formation is remarkably uniform in litho
logic character and maintains its diagnostic features throughout its 
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extent. In its thicker parts, large boulders of iron carbonate are 
scattered erratically in the clay. Small quantities of mica and gypsum 
are disseminated throughout the formation, and in the outcrop area where 
the clay is bedded, fine-grained, white sand and mica are concentrated 
along some of the parting planes. In several parts of Stoddard County, 
bauxitic clay has been noted at the top of the formation. Petrographic 
studies indicate that the clays of the Porters Creek are bentonite and 
·are commercially valuable as a bleaching clay. The Porters Creek varies 
in thickness in the outcrop area and is more than 200 feet thick in 
some places. Southeastward, in the subsurface, it thickens to 650 feet 
or more. In .the subsurface, the formation lacks sand, and its lower 
SO feet commonly contains Foraminifera and small pelecypods. 

(b) Eocene Series. 

(.1) Wilcox Group. In Missouri, the formations of the Wilcox 
group are widely distributed along Crowley's Ridge in Stoddard County 
and are present in a limited area in Scott County southwest of Commerce. 
The group includes beds of sand and clay that lie between the Midway 
group (Paleocene) and the base of "Lafayette" Formation (Pliocene?). 
The Wilcox group has a thickness in the outcrop area that varies from 
o to more than 300 feet because over much of the area, with the exception 
of loess and patches of gravel, it forms the uppermost rock succession 
on Crowley's Ridge. It thickens southeastward, and in the subsurface 
in the extreme southeastern corner of the state it is more than 1,300 
feet thick. The group lies unconformably above the Midway group and 
unconformably below the gravels of the "Lafayette" Formation. 

(c) Pliocene Series. 

(.1) "Lafayette" Formation.. Descriptions of the various 
occurrences of the "Lafayette" Formation· throughout eastern Missouri 
indicate that in this area there is little variation in its composition. 
In most exposures, the formation is composed of irregularly bedded 
gravel with minor amounts of coarse sand and clay. The gravel consists 
dominantly of pale brown, polished, and rounded pebbles of chert which 
make up as much as 80 to 90 percent of the formation. Pebbles of 
quartz and quartzite are present in lesser amounts. Most of the pebbles 
are between 1-1/2 and 3 inches in diameter; however, large cobbles and 
a few boulders are not uncommon. The chert pebbles vary considerably 
in color and texture. Some are oolitic and some are fossiliferous 
and contain Paleozoic fossils. The quartzite pebbles are commonly 
pinkish or purplish in color, whereas the quartz pebbles are predominantly 
white or pale gray. Slight compositional variations exist between the 
gravels in the St. Louis County area and those in the Embayment area in 
that in the former locality subangu1ar to rounded fragments or com
glomerate occur in which well-rounded quartz pebbles are set in a matrix 
of dark brown ferruginous sandstone. Pebbles composed of other rock 
types are rare. Fe1dspathic igneous rocks and carbonate sedimentary 
rocks appear to be absent. 
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The sand which is associated with the gravel is medium- to 
coarse-grained, sub angular to angular in shape, and heavily 'stained with 
iron oxide. This staining gives the formation a distinctive dark red 
color at most exposures. The clay in the formation is erradically 
distributed as thin lenses, or else it forms a matrix for the gravel. 
In this very sandy, plastic, noncalcareous, and varies in color from 
white, gray, yellow, purple to deep red. 

The formation is usually cross-bedded, and the gravels and 
sand are poorly sorted. In the St. Louis area, the formation is 
approximately 30 feet thick. In southeastern Missouri where the forma
tion caps most of the hills it is estimated to be as much as 60 feet 
thick along the southeastern margin of Crowley's Ridge and only a thin 
vcmeer on the flanks of the Ozark uplift adjacent to the Mississippi 
Embayment. The formation lies unconformably upon a very uneven and 
eroded surface which truncates Paleozoic, Cretaceous, Paleocene, and 
Eocene rocks. In much of its area of exposure in Missouri, the forma
tion either forms the surface rock or is overlain by Pleistocene loess. 

2.1.2.4. Structural Geology 

a. General: Structural features within the limits of the study 
area are confined to monoclines, domes, folds, anticlines and faults (see 
Plate 2-3). Some of these features are associated with the Ozark Uplift. 

McCracken (1961) states that "At least six episodes of deformation 
have occurred in Missouri beginning with intense faulting and volcanic 
activity in the Precambrian followed by intermittent but persistent 
uplift of the Ozark region during the Paleozoic and Mesozoic. Sharp 
rejuvenation of the Mississippi Embayment took place in post Paleocene-
pre Pliocene time. Pleistocene stream terraces, entr~nched meanders, 
and seismic activity all indicate that uplift is continuing." (Figure 2-1 
contains a geological time scale.) 

b. Structural Features. Within the study area, the following 
significant structural features can be found: (1) Valmeyer anticline, 
which crosses the river midway between Festus and St. Louis; (2) Crystal 
City anticline at Festus; (3) Plattin Creek anticline, trending north
eastward to Crystal City (east of Festus); (4) Ste. Genevieve fault system, 
a series of several folds and faults downthrown to the north and east 
which extends from Franklin County, Missouri, (approximately 50 miles 
southeast of St. Louis) along the river crossing at Perry County (see 
'!late 2-3) and into Illinois, where it is called the Rattlesnake fault; 
(5)-Brooks dome, located in Cape Girardeau County, Missouri, four miles 
north-northeast of Cape Girardeau; (6) Cape Girardeau fault, a minor 
fault in Cape Girardeau County, Missouri; (7) Thebes anticline and as
sociated faults and folds; (8) Jackson fault, located in Cape Girardeau 
County, Missouri; (9) Albright Creek fault, located in Scott County, 
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Missouri, (see Plate 2-3) and exposed at the mouth of Albright Creek; 
and (10) English Hill Fault, located in Scott County, Missouri, where 
loess has been faulted. The fact that the loess (P1ieistocene) is 
affected by this fault shows late movement in the area. This remains 
an active seismic area. 

2.1.2.5. Seismic Activity 

Cairo, at the southern end of the study area, is located 34 
miles northeast of New Madrid, Missouri, This is near the epicenter of 
one of the most devastating earthquakes to be felt on the North American 
Continent. Actually a series of three earthquakes which occurred between 
December 1811 and February 1812 comprise what is commonly though of as 
the New Madrid Earthquake. Since 1816 over one hundred earthquakes have 
been felt in this area, several of which were moderate tremors. The 
southern half of the Middle Mississippi Valley is given a seismic risk 
classification of "3" (as is California), while the northern half is 
c1assif:ted as "2" on a seismic risk scale of 0-3. 

Earthquakes in the Madrid trend are responsible for sand blows, 
iissures, and related phenomena caused by liquefaction of shallow sub
surface sand and its extrusion to the surface. 

2.1.2.6. Groundwater Geology 

Large underdeveloped groundwater resources occur within 
the glacial deposits filling major bedrock valleys through Missouri 
and Illinois and the thickest and most continous aquifers are within 
the present Mississippi Valley which in large part coincide with pre
g14cia1 valleys. Valley fill ranges in thickness from 120-175 feet 
and is composed mainly of sand and gravel. In the St. Louis-East St. 
Louis area, significant withdrawals of groundwater have taken place. 
In the study area south of St. Louis only minor amounts of ground
water have been withdrawn, so the entire middle Mississippi Valley, 
with the possible exception of the narrows betwaen Alexander County, 
Illinois, and Scott County, Missouri,has large undeveloped groundwater 
reserves (Horberg, 1950). 

Water well yield from representative deep and/or high yield 
water wells in Missouri indicate most wells have a yield of 50 or 
fewer gallons per minute (gpm); a few wells have yei1ds in the range 
of 50-200 gpm, and one well in Scott County, Missouri, has a yield of 
500-1,000 gpm. 

The groundNater geology of the East St. Louis area has been 
extensively studied. The first significant withdrawal of groundwater 
in the East St. Louis area started in the late 1890's. Prior to 1900 
groundwater was primarily used for domestic and far~m supply; since 
1900 pumpage has been mostly for industrial use. Only the Valley fill 
material (i.e., bulk alluvium and glacial outwash) aquifers are suited 
for large quantity production, as the bedrock aquifers are likely to 
contain highly mineralized water. Aquifers are recharged by rainfall, 
floods, and percolation from the Mississippi River. 
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The available groundwater data are inadequate to assure 
supplies at specific locations. For this reason, and because of 
the sudden lateral variations in the permeability of most glacial 
deposits, electrical-resistivity surveys and test borings are usually 
required in order to discover the most favorable locations within an 
area. 

2.1.2.7. Economic Geology 

a. General. The States of Illinois and Missouri receive 
millions of dollars annually in revenue from their economically im
portant minerals. Some minerals are distributed throughout the state, 
while others are confined to specific locations. Figure 2-5 shows 
the distribution of important mines, quarries, mining operations, 
and plants in the study area. In the following paragraphs some of 
the more important economic resources that occur within the study 
area are discussed. 

b. Cement. The deve lopment of the cement industry began 
in 1901 and has continuted to prosper with the future looking even 
brighter. The use of cement in modern-day construction has placed 
a burden upon the suppliers. However, large quantities of limestone, 
Mississippian and Ordovician in age, located in or near the bluff line 
provide one of the main raw materials for cement. This, along with 
access to the Mississippi River for transportation, should balance 
the supply and demand theory. 

c. Stone. Quarries are very active within the study 
area. The avai1ab1i1ity, plus the reserve of raw material, coupled 
with water transportation, can supply unlimited tonnage of crushed 
stone for road surfacing, agriculturil limestone, aggregate used 
in concrete and bituminous roads, revetments, and related river 
works. Most quarries are the permanent type yet some contractors 
utilize portable crushers, theus using local raw materials with each 
job. Dimension stone, including marble, accounts only for a small 
percen~age of the total tonnage but has a higher unit price and is 
used for interior and exterior architectural building, rough con~ 
struction, flagging, and rubble. 

d. Clay. The availability of clay is small, yet is im
portant in the total economic development. Some of the finished 
products include drain tile building block, various types of brick, 
and sewer pipe. 

e. Silica Sand. Of the total silica sand produced" in the 
United States, 33 percent is used by the glass indust17' Other uses 
are abrasiv~s, flux in metallurgy, refractory material, and in the 
manufacture of ceramic ware. Sources for this type sand, include sand
stone, quartzite, and sand, all of course being of a good quality. 
The Missouri Geological Survey indicates that the future of silica 
sand and its products looks vc~ ry prom ising. 
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f. ~. A smelter is located in Herculaneaum, Missouri, 
with the raw material being shipped in from outside the study area. 

g. Sand and Gravel. Enormous quantities of sand and 
gravel occur at many places along the Mississippi River, the gravel 
principally near the deeper channels of the river and the sand in 
bars both in and along the river. Although used principally as 
aggregate, these Mississippi River deposits contain an unusually 
high concentration of feldspar and thus constitute a potential 
s~urce for this mineral resource. Sand and gravel is also commer
cially mined from on-land deposits in the uplands. 

h. Others. Within the States of Illinois and Missouri 
are other economic minerals and metals, but their occurrence lies 
outside the study area. Some of these are barite, coal, copper, 
iren ore, Silver, zinc, oil, and gas. 

2.1. 2.8. Caves 

A.total of 54 caves are known to be located within the 
13 Missouri and Illinois counties bordering the project area. Of 
these, 13 are located in or near the bluffs overlooking the Mis
sissippi flood plain. They are: Rice Cave, Cliff Cave, and 3 
unnamed caves in Missouri, and Filled Cave, Mine Cave, Statz Cave, 
Fish Cave, Kock's Cave, Falling Spring Cave, and Saltpeter Cave 
in Illinois. 

2.1.3. SOILS 

2.1.3.1. General 

Sur~icial soils within the study area are entirely of 
recent alluvial origin, geologically classified as flood plain 
deposits. As typified by soils of similar genesis, these surface 
soils are of a highly hetrogeneous nature in both vertical and 
lateral extents. Properties such as soil texture, color, plasticity 
and other physical characteristics may be expected to vary widely 
over relatively short distances. Textural classifications range 
from sands to highly plastic clays and some organic deposits, 
depending on the detailed depositional history at the particular 
location. Soils having a preponderance of sand sizes are found 
at depth and, in general, gradations become coarser with depth. 

Flood plain deposits within the study area may be of four 
land form or morphological types: 1) point-bar (meander-bar) 
deposits; 2) abandoned channel fillings; 3) natural levee deposits; 
or 4) backswamp deposits (U.S. Army Engineer District, St. Louis, 
1972). Each type deposit has its own characteristic topographic 
expression and associated soil type. 
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Point-bar (meander bar) deposits (Thornbury, 1969) mark 
former or present courses of the principal channel. Well-defined 
point-bar deposits exhibit a low ridge and swa1e topography and 
soil types vary from sand to silt. Poorly defined point-bars ex
hibit similar depositional heterogeneity but have no discernible 
topography expression. 

Cannel fillings (Thornbury, 1969) are deposits made in 
abandoned stream channels. Cut-off channels are formed when the 
stream abandons a portion of its circuitous channel for a more 
direct route. Abandoned channels may generally be recognized as 
topographic lows with definite directional characteristics. Soils 
found in an abandoned channel are typically clays of moderate to 
high plasticity; organic content may also be high. The thickness 
of the clay depends on the size of the abandoned channel and the 
degree to which that channel has been filled in. Thicknesses of 
up to 20 feet may be expected to occur in this area of the Mis
sissippi River. 

Natural levee deposits (Thornbury, 1969) are formed 
during times of flood when water spills out over the banks, 
losing velocity and depositing silt and sand. Natural levees 
are low ridges that parallel a river course, either present or 
former. They are highest near the river course and slope gradually 
away from it. 

Backswamp deposits (Thornbury, 1969) are those that 
were laid down in the flood plain landward of natural levees. 
They consist of interlayered deposits of silt and clay. Areas 
of backswamp deposits are usually marked by very flat relief and 
by drainage networks that reflect the position of older drainage 
lines. 

2.1.3.2. Surficial Soils - Soil Features Affecting Use 

No comprehensive system of soil~classification for the 
lands bordering the Mississippi River between St. Louis, Missouri, 
and Cairo, Illinois, exists. Much of the work done in this area 
was accomplished many years ago before the development of more 
comprehensive nation-wide classification system and invariably 
reflects both a local and agricultural bias. Consequently, some 
of the information is general and some is more detailed, depending 
upon when the area was mapped and classified. Available information 
has been compiled/and discussed, by counties, in a report entitled, 
"Inventory of Physical and Cultural Elements- Middle Mississippi 
River Floodplain (River Reach - St. Louis, Missouri, to Cairo, Ill
inois)." This inventory was made by the U.S. Army Engineer Water
ways Experiment Station, Vicksburg, Mississippi, under the 
sponsorship of the U.S. Army Engineer District, St. Louis. 
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2.1.3.3. Riverbed Soils 

Numerous borings have been taken by the St. Louis 
District both overwater and adjacent to the Mississippi River in con
nection with design of various Civil Works projects. For the 
Locks and Dam No. 26 (Replacement) project near Alton, Illinois, ap
proximately 200 overwater borings were taken between 1967 and 1973. 
For the Alton to Gale Levee project, paralleling most of the Middle 
Mississippi River, several thousand borings were drilled in the early 
to mid 1950's. With certain exceptions, the river generally flows 
in a sand-filled bedrock through averaging about 70 feet deep as 
measured below the river bottom. 

Sand samples from the Locks and Dam No. 26 (Replacement) 
project were analyzed in detail by the Corps of Engineers and the 
Illinois State Geological Survey. Based on grain size, shape, min
eralogy, carbonate content, etc., three major depositional origins 
were established: Recent Alluvium, Wisconsinan outwash at 20 to 
50 feet; and the Illinoian Ice Contact material below 40 feet. Typical 
gradation curves for bag samples of these materials are shown in 
figure 2-2b. In general, split spoon samples showed finer, more 
uniform gradation curves due to the sampler not picking up gravel size 
particles. River bottom materials at commonly dredged depths are 
generally Recent Alluvium and possibly some Wisconsinan outwash. The 
material may be characterized as fine to medium sand with occasional 
gravel. 

No comprehensive mathematical analysis has been made of 
the thousands of grain size analyses made for the Alton to Gale 
project, but several trends are apparent upon detailed examination 
of the logs: (1) Material near the river bottom elevation are typically 
fine or fine .to medium sand; (2) At a given location, the sands 
tend to become coarser with depth; (3) Going downstream from Alton to 
Cape Girardeau, sand sizes tend to become finer. This last phenomenon 
is lik€'.ly related to glacial melting as smaller particles were transported 
longer distances. 

" 

Dredged sand from the Mississippi River is sold by a number 
of commercial sand plants, and has been used for a number of major 
construction projects. The Wood River levee near Alton, Illinois, 
was constructed of dredged sand, and Turnbull and Mansur (1973) discuss 
the dredged sand fill at the Rush Island power plant south of Festus, 
Missouri. Typical gradation curves for these two projects are shown 
in figure 2-2c. It will be noted that these curves generally agree 
with the curves for river bottom materials in the preceding figure. 

Turnbull, W.S., and C.J. Mansur, "Compaction of Hydraulically 
Placed Fills." Soil Mechanics and Foundations Division, ASCE, 
vol. 99, No. SMll, Nov. 1973. 
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2.1. 4 WATER QUALITY 

Measurement of the quality of both water and sediments, as well 
as analysis of aquatic biota, were obtained throughout the Middle 
Mississippi River reaches by the U.s. Army Engineer Waterways Experiment 
Station personnel during the periods 19 June - 1 July 1972, 21 August -
11 September 1972, 10-18 July 1973, and 10-16 September 1973. During 
the first three sampling periods, data were gathered for comparison of 
side channels with river border areas (Emge, et a1., 1974). During the 
fourth period, information for comparison of dredged sites was collected 
(Solomon, et a1., 1974). These data were used as baseline information 
to describe the water quality of the Middle Mississippi River. These 
data were compared with data previously collected by the U.S. Geological 
Survey (1972). Data also were used from a comparison of side channels 
with main channel border areas by the Missouri Department of Conservation 
(Ragland, 1974). The data from the various studies are summarized in 
Appendix Gl through Appendix P. 

In large rivers such as the Mississippi River, the volume of 
water, the velocity of flow, and the generally shifting nature of bottom 
sediments often combine to yield instantaneous variations in water quality 
parameters and make the acquisition of meaningful samples extremely 
difficult. The data collected both by Emge, et a1., (1974), and Ragland 
(1974) likely reflected the extremely high river stages that occurred 
during some of the sampling periods. An evaluation and comparison could 
be made of the general conditions within the different environments of the 

. study area at a single point in time. However, considerably more data 
collected over a much longer period of time would be necessary for an 
tn-depth evaluation of meaningful temporal and spatial changes in the 
water quality of the Middle Mississippi River. 

2.1.4.1. Temperature. Characteristically, the temperatures of 
large rivers like the Mississippi vary much more rapidly than those of 
lakes, and quite often this variation is over a much smaller range, 
(Hynes, 1972). To understand the temperature regime of a certain habitat, 
one must consider the factors peculiar to that habitat that influence 
temperature. In other words, the temperature of a body of water like a 
river or lake is a reflection of the actions and interactions of a wide 
variety of factors. Variations in velocity, volume, depth, substrate, 
cover, water source as well as seasonal and local meteorological conditions 
are some of the factors which govern and define the temperature of any 
particular water body. 

Based on data collected from river border areas during July 
1973 (Emge, et al., 1974), there was no evidence of thermal stratification 
of the water column. In contrast to 1entic environments, rivers like the 
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Middle Mississippi usually show little thermal stratification because of 
their turbulent flow (Hynes, 1972). Conversely, in side channels which 
characteristically are isolated from the river proper during certain 
times of the year, warming of the surface waters will eventually lead to 
stratification of the water column. Comparison of mean surface and bottom 
temperatures for June and September 1972 and July 1973 indicate tlwt most 
of the side channels sampled in the Middle Mississippi River do exhibit 
thermal stratification. High river stages, which connect side channels 
with the river proper, thus allowing water to flow through them, usually 
destroy any stratification. 

The major factor causing the warming of rivers and associated 
habitats like side channels is direct solar radiation. Seasonal winming 
and cooling of surface waters in side channels is demonstrated by th(~ 
data presented in Appendix G}, Table 2. Mean surface temperature recorded 
in June was 26.2oC, in July 29.9 0 C, and in September 27.loC. Alth'lugh 
these data were not collected during consecutive seasons, the warming 
and cooling effects, dependent upon increasing and decreasing ambi.l'n t. 
air temperature, are shown. 

Temperature comparisons between river border areas and r; ide 
channels by Johnson, et a1. ,(1974), are of limited value because flW 

observations were made in river border areas. However, Ragland',J (197!1) 
data does demonstrate that water temperature is higher in side elldntwls 
than in river border areas, except during the winter and spring SE';])·;UHS 

when high river stages generally occur and result in mixing. Also, at 
no time during the annual cycle does thermal stratification deveJu:) in 
river border areas. 

2.1. 4.2. Dissolved Oxygen. Because of the large surfac(~ 
area exposed to the air and the constant motion of the river, th<~ ox:ygen 
content of rivers is normally near, or above, saturation and adeqllCli:{" 
for the aquatic biota. For this reason, aquatic organisms of rivers 
geherally have a narrow tolerance and are especially sensitive to reduced 
oxygen levels. 

The Illinois Pollution Control Board and the Missouri Clean 
Water Connnission have set the minimum concentration of dissolved oxygcm 
for streams in Illinois and Missouri at 5.0 mg/l (Illinois E.P.A., 197.2; 
Missouri Clean Water Commission, 1973). This concentration is generally 
accepted as the lower limit for maintaining a desirable warm Wil to." [ish 
fauna in rivers such as the Mississippi. It is rec:ognized that Ud;; 
standard is periodically exceeded during rising river stages or !!J~hHIl£!;" 

For example, from October 1971 to September 19"72, the monthly ;]\!~Llf"(' 

dissolved oxygen concentration at East St. Louis, Illinois, ran teem 
0.06 - 11.1 mg/l with a mean of 7.0 mg/l (U.S. Geological SunkY, 10/2). 
The range at Cape Girardeau, Missouri, was from 11.8-- 13.3 mg!l II!. an 
average of 8.1 mg/l. 
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Dissolved oxygen data collected from side channels and river 
border areas in the Middle Mississippi River (Emge, .at al., 1974) are 
sutmnarized in Appendix GJ., Tables 1 and 2. Based on the overall means, 
higher dissolved oxygen concentrations were observed among side channels 
(surface = 7.3 mg/l, bottom = 5.2 mg/l) than among river border areas 
(surface = 4.6 mg/l, bottom 4.7 mg/l) , although fewer samples were collected 
from river border areas. 

Ragland (1974), who collected oxygen data from side channels 
and river border areas for one year, observed slightly higher concentrations 
in surface waters of side channels than in river border areas. Side 
channels with reduced or no flow provide a more hospitable environment 
for 'the primary producers which are an important source of oxygen. 

The annual cycle of oxygen in rivers is closely correlated with 
temperature conditions. Studies of large rivers in warm southern regions 
have shown that the oxygen content of flowing waters is generally highest 
in the winter and lowest in late summer (Reid, 1961). Emge's et al. 
(1974) data collected from side channels similarly show that mean surface 
oxygen concentrations decreased during the summer (from June to July) 
and;l~r~~sed during the fall (September). (.t\ependillli Gl, Table 2). 
Ragland (1974) also observed highest concentrations in the winter but 
reported that lowest concentrations occurred in the fall. Generally, 
both studies demonstrated that surface oxygen concentrations were higher 
than bottom concentrations in side channels. Oxygen stratification of 
the water column was not observed for river border areas. 

In a September 1973 study by Solomon, et al. (1974), surface 
dissolved oxygen concentration varied from 4.6 - 8.4 mg/l in dredged 
sites (main channel) and from 4.6 - 7.9 at the disposal areas. Mean 
surface dissolved oxygen '~oncentration "for these sites were similar, 
6.5 and 6.6 mg/l, respectively. The oxygen saturation values for both 
dredged sites and disposal sites ranged from a minimum of 55 percent to 
a maximum of 100 percent and averaged 79 percent. 

In large rivers like the Mississippi, very often the overriding 
factor that influences dissolved oxygen concentration is discharge 
(Dorris, et al., 1963). The influence of river discharges on dissolved 
oxygen concentration is clearly evident in the study by Solomon, et al. 
(1974). Increasing river stage was accompanied by a corresponding 
decrease in dissolved oxygen, probably brought about by the oxygen 
demand of washed-in organic matter. Conversely, decreased river stages 
with lower flow was accompanied by increased dissolved oxygen concentrations. 

2.1.4.3. Turbidity. One of the most noticeable characteristics 
of the Middle Mississippi River is its generally turbid nature. The soil 
particles which comprise most of this turbidity affect the biotic 
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communities of rivers by decreasing light penetration which limits 
photosynthetic activity of aquatic plants, altering temperature patterns, 
interfering with the gills of fish, causing abrasion of benthic organisms 
in the more turbulent areas of the river, and smothering of benthic 
organisms and fish spawning beds in areas of high sedimentation. 

In Ragland's (1974) study during 1972 and 1973, turbidity 
(measured by the platinum wire method) ranged from 75.0 to 800.0 mg/l 
with an average of 304.0 mg/l in the side channels. In the river border 
areas it ranged from 140.0 to 700.0 mg/l with a mean of 340.0 mg/l. 

Turbidity measurements were made in side channels and river 
border areas during a study by Emge, et al. (1974). Among river border 
areas, mean turbidity values (measured in Jackson Turbidity Units) of 
surface and bottom strata were 312 and 394, JTU's, respectively. Side 
channels were less turbid with mean surface and bottom values of 128 
and 164 JTU's, respectively. Both Ragland and Emge generally found 
turbidity to be less in side channels than in river border areas. 
Continuous flow and turbulence associated with river border areas is 
not a characteristic feature of side channels except during flooding. 

In September 1973, surface turbidity varied from 80 to 180 JTU's 
and averaged 132.5 JTU's in the main channel and river border areas 
(Solomon, et al., 1974). The variation of bottom measurements was 
greater, ranging from 72.0 to 240.0 JTU's; the mean was 183.3 JTU's. 
In general, bottom turbidity measurements were slightly greater than that 
at the surface. Increased turbulence nearer the bottom of the channel 
bed most likely accounted for the higher bottom values. The variation 
of turbidity along the length of the river appears to be influenced by 
changing river stages, although the relationship is not strong. 
Average monthly turbidity values recorded by the U.s. Geological Survey 
(1972) varied from 54.0 to 290.0 JTU's at East St. Louis, Illinois and 
from 80.0 to 325.0 JTU's at Cape Girardeau, Missouri, for the period 
October 1971 to September 1972. 

2.1.4.4. Settleable Solids. The measurement of settleable 
solids gives an indication of the amount of material that will settle 
out of the water column with reduced velocity. Such a measure is 
important in assessing the carrying capacity of flowing water and its 
relationship to the deposition of material. High concentrations of 
settleable solids is an important biological consideration since excessive 
concentrations may interfere with filter-feeding organisms such as 
certain pelecypodes and aquatic dipterans. Additionally, settleable 
solids contribute to the turbidity of water and may interfere with light 
penetration and subsequently could affect photosynthetic activity of the 
primary producers. 
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Settleable solids were determined volumetrically from 
water samples taken just below the surface from both dredged and 
disposal sites in a study by Solomon, et. a1. (1974). Mean 
settleable solids were higher in the dredged sites (0.42 ml/1) 
than in the disposal sites is due to increased velocities and 
turbulence associated with these areas. It was determined that 
the relationship between settleable solids and river stage was 
stronger than the relationship between turbidity and river stage. 
A direct correlation was found between river stage measurements 
and concentrations of settleable solids. Generally, when the 
river stage increased, the concentration of settleable solids 
showed a similar increase, and vice versa. This is a fairly 
general phenomenon and has been observed elsewhere (Dorris, ~. 
a1., 1963). 

2.1.4.5. Total Alkalinity. Total alkalinity is a 
measure of the buffering capacity of the water which may affect 
the toxicity of various compounds in the water. Measurements of 
total alkalinity were made in side channels and river border areas 
during June and September 1972 and in July 1973. (Emge, et. a1., 1974). 
Overall mean surface and bottom alkalinity measurements were higher 
in side channels (175.8 and 189.3 mg/1) than in river border areas 
(156.2 and 158.5 mg/1)'. During every sampling period, bottom 
alkalinities were higher than surface alkalinities. Ragland (1974) 
observed lower total alkalinity values in the side channels and 
river bqper areas than were recorded by Emge, et a1., (1974 ). 
The overall mean for side channels was 84 mg/1; and 71 mg/1 for 
river border areas. Alkalinity recorded by the U.S. Geological 
Survey varied from 144.0-192.0 mg/1 at East St. Louis, Illinois, 
and from 138.0-185.0 mg/1 at Cape Girardeau, Missouri. 

Solomon, et a1. (1974) reported slightly higher values 
in a study conducted in Sepo.mber 1973. Mean surface and bottom 
alkalinity at river border areas were 184.8 and 187.6 mg/1, re
spectively. In the main channel, mean surface and bottom alka
linities were slightly higher (194.4 and 194.0 mg/1, respectively). 
The influence of changing river stages on total alkalinity measure
ments was evident. In every case, increased river stages were 
accompanied by increased alkalinity values. Presumably, the range 
of total alkalinity served to buffer or prevent sudden changes 
in pH values which, as the data indicate, were fairly constant 
at all locations during the study period. 

2.1.4.6. Nutrients (Water and Sediments). The chemical 
characteristics of waters relate closely to the soil characteristics 
of the drainage basins and the soils themselves reflect geological, 
climatological, and topographical conditions. The wastes entering 
waters from agricultural areas are highly dependent upon local circum
stances such as irrigation and fertilization practices, crop types, 
and animal populations. Soil and water conservation work on the water
shed also influences the quantity and quality of run-off water. 
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Nutrients originating from man's activities and those trans
ported into a river ecosystem from all sources become part of the 
"nutrient pools." They may be classified as available or unavailable 
relative to their chemical state and the requirements of the organisms. 
As specific nutrients or pollutants are added to the system, those 
organisms directly or indirectly stimulated will increase in number, 
whereas other species unable to compete or adapt may disappear completely. 
In cases where the materials are toxic, all biological life may be 
suppressed. Pollutants stress the system, disrupting the normal 
flow of energy and materials, and generally produce less desirable systems 
(Oglesby, et al., 1972). 

For the Middle Mississippi River, few studies have described 
nutrient concentrations in water and sediment. Solomon, et at. (1974), 
sampled five main channel stations for nutrient analysis of water 3amples 
and four stations for sediment analysis. Nitrate ranged from 0.1 to 
2.9 mg/1 and averaged 1.3 mg/l. Insignificant concentrations of nitrite 
and ammonia nitrogen were reported. Total phosphorus ranged from 0.1 
to 3.5 mg/1 and averaged 1.2 mg/l. Oglesby, et a1. (1972), cited 
ranges of reported values for phosphorus in rivers of the United States 
of 0.002 to 5.040 mg/l. 

Reported nitrate and nitrite concentrations in sediments samples 
were below 1.0 mg/kg (Solomon, et al., 1974). Total phosphorus in 
sediments from the main channel ranged from 2.0 to 8.0 mg/kg and averaged 
4.7 mg/kg. 

The U.S. Geological Survey (1972) found that the average monthly 
nitrogen concentrations were highly variable over the period from 
October 1971 to September 1972. At river mile 192.1 near East St. Louis, 
Illinois, organic nitrogen ranged from 0.25 - 1.70 mg/l, with a mean of 
0.68 mg/l; ammonia nitrogen ranged from 0.00 - 0.92 mg/l, with a mean 
of 0.19 mg/l; and nitrates ranged from 0.50 - 5.00 mg/l, with an average 
of 3.02 mg/l. Monthly averages for total phosphorus was from 0.15 -
0.76 mg/l and averaged 0.34, while dissolved phosphorus was from 0.10 -
0.30 mg/l and averaged 0.17.1 mg/l. At river mile 54.3, monthly average 
organic nitrogen concentrations ranged from 0.02 - 1.50 mg/l, with an 
average of 0.77 mg/l; ammonia nitrogen from 0.00 - 0.47 mg/l, with a 
mean of 0.09; and nitrates from 0.14 - 3.20 mg/l, averaging 1.37 mg/l. 
Total phosphorus at this location varied from 0.11 - 0.82 mg/l, with an 
average of 0.36 mg/l; and dissolved phosphates from 0.00 - 0.25 mg/l, 
averaging 0.12 mg/l. 

Total Kieldahl nitrogen, recorded from sediment samples by 
Emge, et al., (1974), was found to exceed EPA criteria (Lee and Plumb, 
1974), (Appendix M) in 6 side channels during the August and September 
1972 period and 4 side channels during July 1973. 
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Turbidity analyses indicated that light is the factor limiting 
~l and other aquatic plant activity in the Mid-Mississippi River and 
.. ~uch these elevated plant nutrient concentrations are not of apparent 
~sequence in this area of the river. 

2.1. 4.7. Metals (Wat~..r alld S€.s!iments). Metal analyses were 
performed on water and sediment samples taken from river border areas 
and side channels during period of 21 August - 11 September 1972 and 
10-28 July 1973 (Emge, et al., 1974), and from dredge sites in the main 
channel, and disposal sites along main channel border areas during 
September 1973. (Solomon,.!:.L aI., 1974). Results are shown in 
Appendix H, Appendix I, Appendix L, and Appendix M. 

Zinc exceeded the U.S. Environmental Protection Agency criteria 
(Lee and Plumb, 1974) (Appendix MHn the sediments of 6 side channels 
during the first sample period. Mercury and zinc exceeded the criteria 
for sediment in 5 side channels during the second sampling period. The 
criteria for mercury was also exceeded at 4 dredge sites during the third 
sampling period. 

The Illinois Criteria for water quality was exceeded by mercury 
in 2 side channels during the first sampling period, 5 side channels 
during the second, and 5 dredge sites during the third. Total iron 
also exceeded the criteria at 4 dredge sites during the third sampling 
period. 

2.1.4.8. Pesticides. There were no detectable concentrations 
of organo-chloride pesticides in any of the bottom sediments. 

2.1.4.9. Chemical oxygen ~~man~. Chemical oxygen demand 
(COD) is a measure of the organic content of water and bottom sediments. 
In side channels, COD values of the water varied from 12.2 - 17.8 mg/l, 
and had an average of 15.6 mg/l; whereas in the main channel COD values 
ranged from 6.9 - 8.7 mg/l, and averaged 7.7 mg/l. COD was also found 
to be higher in the sediments of the side channels, as would be expected 
from greater deposition of organic material in these areas. In side 
channels, COD ranged from 17,417 -- 41,312 mg/kg, and averaged 29,969 
mg/kg; as compared to a range of from 983 - 3,280 mg/kg in the main 
channel, with an average of 1,892 mg/kg. COD was found to exceed EPA 
criteria (Lee and Plumb, 1974), in sediments from 3 side channels during 
the August and September 1972 sampling period. 
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2.1.5 CLIMATOLOGICAL ELEMENTS 

2.1.5.1. Introduction 

The movement of large masses of air into the Lower Mississippi 
River Region is an important climate control. Dry, cold air covers 
the area at times, but a large percentage of total precipitation occurs 
when warm, moist air from the Gulf of Mexico dominates. The alternate 
invasion of the region by air masses from these sources and the conflict 
along the frontal zones when they come together produce a variety of 
weather conditions, none of which are likely to persist to the point 
of monotony. The climate of the region, is continental, but extremes 
vary ftom north to south. Missouri and southern Illinois have warm 
temperate, rainy climates with hot summers and comparatively mild 
winters. 

2.1.5.2. Precipitation 

a. Historical Record. Average monthly precipitation based 
on records from 1900-1972 is given in Table 2-1 for St. Louis, Chester, 
and Cairo. Normal annual precipitation for the region, based on the 
average for the period is a little over 35 inches. At St. Louis, a 
maximum of 68.83 was recorded in 1858, while a minimum of 20.59 inches 
occ~rred in 1953. 

b. Snowfall. Mean average snowfall, based on 1931-1951 
data, runs from about 14 in/yr at St. Louis to 8 in/yr at Cairo, 
varying linearly for points in between. This amounts to about 5 percent 
of the total precipitation at St. Louis and a decreasing proportion 
further south. St. Louis receives a snowfall of one inch or more 
between 5 to 10 days in most winters. 

c. Runoff, Infiltration, and Evaporation. The average annual 
runoff ranges from about 10 inches at St. Louis to slightly more than 
15 inches at Cairo. This results in annual flow at St. Louis on the 
Mississippi River as follows (Table 2-2): 
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Table 2-2. Annual Runoff - St. Louis, Mi~souri 

Minimum 
Average 
Maximum 

Annual Runoff 
(106 acre-feet) 

49.01 
126.42 
248.78 

(Note: Maximum and minimum values are based on any 12 continuous months, 
not limited to calendar, water, or climatic years.) 

Source: 1861-1965 recorded data. 

Infiltration rates are particularly important for storm rain
fall runoff and snowmelt-runoff studies. Infiltration rates are important 
for flood planning purposes and are usually conservative. They range 
from 0.03 in/hr to 0.15 in/hr within the entire Upper Mississippi River 
Basin, but are only about 0.03 in/hr within that part of the basin 
between St. Louis and Cairo. (Rates are those at which saturated soil 
can absorb and transmit additional moisture to lower strata). 

Evaporation may become important in sizing storage reservoirs, 
particularly when reservoirs have large surface areas coupled with 
limited storage capacity. Annual lake evaporation for the St. Louis 
to Cairo area is about 36 in/yr. North of St. Louis, values decrease 
to 24 in/yr. 

2.1.5.3. Temperature 

a. Historical Record. The average annual temperature for 
the region ranges from 55 degrees Fahrenheit at St. Louis to 58 degrees 
Fahrenheit at Cairo. Table 2-3 gives additional temperature tabulations. 

Table 2-3. Temperature Parameters, Lower Mississippi River 

Temperature Descriptions St. Louis Cairo ---
Average annual temperature 55 58 

Mean annual number of days within maximum 
temperature 90 degrees Fahrenheit and above 45 60 

Mean annual number of days with miminum 
temperature 32 degrees Fahrenheit and below 90 60 
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b. Average Monthly Temperature. Average monthly and record 
temperature information for St. Louis and Cairo, based on 72 years of 
record from 1900 to 1972 are given in Table 2-1. While no reliable 
temperature information is available for intermediate points, inter
polation may be used since temperature changes at a fairly constant 
rate when moving north to south along the river valley. 

2.1.5.4. Severe Weather 

a. Tornadoes. Data for the St. Louis to Cairo study are are 
most complete for the period 1916-present. Because the St. Louis to 
Cairo study area lies within the so-called "tornado belt," the tornado 
threat is ever-present. There is a high incidence of tornadoes during 
the spring season. The tabulation below of all observed tornadoes for 
a 35-year period (1916-1950) reported within the counties bordering the 
Mississippi River, St. Louis to Cairo, illustrates this trend. 

Table 2-4. Tornado occurrence and frequency 

Month Number of Occurrences 

January 3 
February 0 
March 17 
April 2 
May 8 
June 1 
July 1 
August 2 
September 2 
October 0 
November 0 
December 1 

37 = 1.06 tornadoes per year 
35 

Approximately 60 percent of the tornadoes in the Mid-West move 
from the southwest to the northeast, with 34 percent from other westerly 
directions; only 6 percent occur from the north and northeast. The 
3 p.m. to 7 p.m. period is the most common time of occurrence during 
the day. This area should therefore expect a "typical" tornado to come 
out of the southwest on a spring afternoon about once a year. Any given 
tornado may, however, come from any direction, travel any course whether 
straight or highly irregular, and occur at any time. 
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b. Other Severe Weather. Thunderstorms, accompanied by light
ning and thunder, usually with strong gusts of wind, heavy rain, and 
occasional hail, are common to the study area. There are about 60 thunder
storm days annually, with the greatest activity in the summer and least 
in the winter. Thunderstorm damage is most often caused by lightning, but 
hail and flash floods also account for some. Hail occurs in 5 percent of 
the thunderstorms. Other types of severe weather in the study area are 
droughts and floods. Severe droughts still occur from time to time in 
the study area, such as in 1954 and 1964. Flooding. the other extreme, is 
occasionally a problem when snowmelt and certain other hydrologic factors 
combine, such as in 1973. 

2.1.6. AIR QUALITY 

Air quality in the Middle Mississ~ppi River r~gion is relativeJy 
good due to its predominantly rural character. Power generation plants, 
limestone quarries, and animal feed lots, all create significant smoke, 
airborne dusts, and/or odors and t~us, are P9tential point sources of air pollu
tion. However, the relatively sparse population, and the remoteness of 
these point sources, and their few numbers, join to dissipate any air 
pollution problem. 

2.2. BIOLOGICAL ELEMENTS 

2.2.1. AQUATIC COMMUNITIES 

2.2.1.1. General 

A comprehensive study of the physical, chemical, and biological 
characte:ristics of the Middle Mississippi River aquatic system was made 
by personnel of the Waterways Experiment Station (Emge, et al., 1974). 
The three principal types of aquatic habitat described were-Cl) main 
channel; (2) main channel border; and (3) side channels. 

(1) The main channel habitat of the river includes the naviga
tion channel which has a minimum depth of 9 feet and a minimum bottom 
width of 300 feet. The main channel will generally be contracted to 
1,500 feet between riverward ends of dikes throughout the study area in 
order to maintain the 9-foot depth during periods of low flow. A current 
always exists in the main channel, varying in velocity with the river 
stagE~s. Sand, silt over sand, and occasional patches of gravel are the 
main types of bed material. The navigation channel is subject to scouring 
action at low stages by passage of towboats and the entire main channel to 
... r.d~tion and degradation during changes in river stages. No rooted 
-.uatic vegetation is present in the main channel. Approximately 80 percent 
(42,500 acres) of the available aquatic habitat is represented by main 
channel area. 

(2) The main channel border habitat is that zone between the 
main channel and the river bank and is usually within a dike field. 
t~ere there are no dike fields on the main channel, a narrow border still 
occurs, and often the banks have been covered \Jith revetment. The bottom 
generally consists of silt or sand. Little or no rooted aquatic vegeta
tion is present. Approximately 8 percent (4,300 acres) of the available 
aquatic habitat is represented by main channel border areas. 

109 



J 
(3) Side channels, as defined in this study, are channels 

that parallel the main channel or cut across a bendway. The various 
forms of habitat in this category are many, ranging from swift~flowing 
watercourses to those that vary in current velocity with stage~ depend
ing upon the height of the internal dikes. The banks of side channels 
are usually not protected by revetment, sandbars are common near the 
head and mouth, and the bottom substrate varies from sand to silt. There 
is no rooted aquatic vegetation in areas of swift current, but vegeta
tion is common in the shallower areas which have silt bottoms and 
slight to moderate current. Approximately 12 percent (6~300 acres) of the 
total available aquatic habitat is represented by side cnannel areas. 

The nature of these aquatic habitats will be affected by ef
forts to obtain and maintain the 9-foot navigation channel. The objec
tive of the study by Emge, et al., (1974) was to provide a data base of 
the physical, chemical, andlbiological characteristics of the Middle 
Mississippi River aquatic system. Concurrent with the Waterways Experi
ment Station study, personnel of the Missouri Department of Conservation 
attempted to evaluate and document the value of side channels and the 
main channel border of the Middle Mississippi River as fi~h habitat 
(Ragland, 1974). Personnel of the Waterways Experiment Station sum
marized the results of these two studies as well as other studies and 
attempted to assess the environmental impact of the 9-foot channel on 
the aquatic ecosystem of the Middle Mississippi River (Johnson, et al., 
1974). The efforts in both studies were concentrated in side channels 
and main channel border areas, since these areas are considered higher 
~uality biotic habitat and as such, are likely to be more effected by 
the 9-foot channel project. 

2.2.1.2. Community Characteristics 

a. Phytoplankton. Phytoplankton forms the base of aquatic 
food chains, and its role in primary production is essential to the 
system. Large, turbid rivers usually do not support much true phyto
plankton, and what does exist is derived primarily from headwater lakes 
or ponds, and quiet backwaters. 

Both main channel border areas and side channels are subject 
to fluctuating water levels, and turbidity levels are characteristically 
high. These conditions prevent the growth of rooted aquatic macrophytes 
within the river proper and most areas within the side channels. As a 
result, photyplankton assemblages probably account for most of the 
primary production that occurs. . 

A total of 71 genera of phytoplankton representing five taxonomic 
divisions were collected in the various habitats of the Middle Mississippi 
River by the Waterways Experiment Station and the Missouri Department of 
Conservation (AppendixAt ).Chrysophyta (yellow-green algae and diatoms) 
were found to be the dominant phytoplankton group in most of the 23 side 
channels and four main channel border areas (Figures 2-2a through 2-2d) 
(Johnson, et al., 1974). This trend has been observed for other large 
turbid rivers~Hynes, 1970). Turbidity is usually less in the side chan
nels and since primary production is a function of available light energy, 
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greater numbers of phytoplankton were expected in th~ side channels. 
However, "no significant difference in numbers were detected by Ragland 
or the Waterways Experiment Station. 

b. Zooplankton. Zooplankton is essential to the aquatic 
food web because it serves as a link between the primary producers 
(plants and phytoplankton) and the higher level consumers (macro in
vertebrates and small fish). Twenty-six genera of zooplankton represent
ing four phyla were collected from various habitat types in the Middle 
Mississippi River (Appendtx B). Ragland (1974), in his study of the 
river, found that zooplankton occurred in greater numbers in side 
channels than in adjacent main channel borders. Rotifers were found to 
be dominant in side channels, whereas copepods were dominant in river 
border areas. When all side channels were considered in the study per
formed by the Waterways Experiment Station, rotifers were found to be 
the dominant zooplankton groups (Figures 2~2e through 2-2h) (Johnson, 
et al., 1974). This is in agreement with Hynes (1970), who noted that 
the typical zooplankton of large rivers is nearly always dominated by 
rotifers. Copepods and protozoa were next in abundance. 

It is generally recognized that lentic environments provide 
conditions more suitable for plankton reproduction and growth than lotic 
environments. Plankton that originates in the pools above St. Louis 
very likely are swept down river into the upper portion of the Middl$ 
Mississippi River. In this reach of the river those backwater areas that 
most nearly approximate the lentic conditions found in pools are side 
chancels. These areas probably contribute significantly to the plankton 
populations occurring in the river. 

c. Benthos. A greater variety of kind and number is probably 
exhibited by benthic macro invertebrates than any other group of aquatic 
organisms. They are an integral component of the riverine food web. 
Since the benthic invertebrate community remains in place and is 
subject to the instantaneous changes which occur in the water mass 
flowing over it, the type and abundance of these bottom organisms can 
be use.d to reflect conditions in a stream, and the species diversity 
of these communities has been considered one of the best indicators of 
environmental alterations. 

A total of 100 taxonomic groupings of benthic organisms were 
collected from the Middle Mississippi River by the Waterways Experiment 
Station and the Missouri Department of Conservation (Appendix C). 
Aquatic insects contributed 96 percent of the total benthos in the study 
by Ragland (1974), with oligochaetes representing only 3 percent. The 
Waterways Experiment Station study showed that oligochaetes comprised 
a much larger percent of the total benthos (Figures 2-2i through 2-2k) 
(Johnson, et al., 1974). Ragland found that total benthos were more 
abundant i;-the main channel border than in the side channels. The 
study by Waterways Experiment Station found the opposite to be true. 
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and also showed that of a total of 60 taxa collected, only eight taxa 
were found solely in the main channel border areas; 29 taxa were found 
only in the side channels; and 23 taxa were common in both main channel 
border areas and side channels. The differences observed in the two 
studies were due to the fact that different side channels were compared 
and that different sampling methods were used. 

d. Fish. A fish may occupy one or more niches in the rive~

ine food web throughout its life history. Many species feed on phyto
plankton or zooplankton as fry, but feed on aquatic insects or other 
fish as adults. Adult fish may act as primary consumers, feeding 
on phytoplankton or aquatic macrophytes; secondary consumers, feeding 
on zooplankton or benthic organisms; or tertiary consumers, feeding 
strictly on many other species of fish. All fish species, interacting 
with other component organisms, are important in maintaining a balanced 
natural ecosystem. 

The fishes inhabiting the Middle Mississippi River reaches 
have been well documented. An extensive literature review and research 
program carried out by various member agencies of the Upper Mississippi 
River Conservation Committee revealed a total of 82 fish species that 
were indigenous to the Middle Mississippi River (Appendix D) (Snlith, 
Lopinot, and Pflieger, 1971). Twenty species were cited as common 
to moderately common near the mouth of the Ohio River but relatively 
rare upstream from there. Eleven species were considered rare to 
extremely rare throughout the Middle Mississippi River. The majority 
of the fishes (46 species) were of widespread or sporadic distribution 
with intermediate levels of abundance. 

The Middle Mississippi River supports a diverse fish fauna, 
with most of its native species represented. A total of 21 fish 
species that may be classified as sport fishes and 26 species clas
sified as commercial fishes inhabit the area. The classification 
of sport fishes is admittedly arbitrary and possibly incomplete, as 
some species are included which are not legally defined as game fish 
by Illinois or Missouri, whereas some fishermen would be inclined to 
add a number of species to the list. The gars certainly have a repu-· 
tation as a sport fish by both anglers and archers, while the goldeye 
and mooneye are sought after by anglers using artificial lures in 
more northern waters (Funk, 1973; Schram and Lewis, J.973). The 
classification of fish species as commercial species is generally 
based on commercial fishing harvest records (Upper Mississippi River 
Conservation Committee. 1948 - 1974). 

The sport and commercial fishing potential of the Middle 
Mississippi River is relatively untouched. The Mississippi River forms 
the entire eastern border of Missouri, a distance of approximately 500 
miles. The 208-mile reach of the Mississippi River bordering St. Louis 
County to Scott County (the approxim.ate boundary of the Middle Missis
sippi River nine-foot channel project) represents approxinlately 42 per
cent of the border, yet only 22 percent of the licensed commercial fisher
men resided in that area and only 13 percent of the reported commercial 
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harvest occurred in that area in 1972 (Robinson, 1972; Robinson, 
personal communication). A part of this disparity in use of the river 
can be explained by the widespread reports of municipal and indus
trial pollution of the river in the St. Louis area (Ryck, 1974). 
Robinson also attributed a portion of the disparity to a less diverse' 
habitat (therefore, fewer good netting sites and fewer fish) in the 
Middle Mississippi River than in the Lower and Upper Mississippi 
River reaches, due to channelization and constriction that has taken 
place to date. Also the lack of public access to this section of 
the river limits its use. The demand for both sport and commercial 
fishing is present, but the resource is not being utilized to its 
potential in the Middle Mississippi River. 

The environmental requirements of fish populations vary 
tre:mendous ly. To consider the importance of various environmenta 1 
factors to fish, one must consider all species individually, throughout 
their life cycles. The requirements for current, oxygen, light, and 
food are often very different for young fry and adults. Seasonal, aile! 
even daily, requirements might vary for an individual fish or fish 
species. Throughout the day, a fisr might need a swift-water an"l bL'.I OVJ 
a shallow riffle or shoal to feed, a brush-pile or vegetated area in 
which to aVQid being eaten, and a deep quiet-water area or hole ill t!." 
bank,in which to rest. Seasonally, a number of fish species arc; known 
to migrate from generally swift-water habitats into quiet-water dtCdS 

to spawn. Many others make spawning runs upstream from reservoirs or 
lakes into swift-flowing tributary streams. 

The Waterways Experiment Station, in an attempt to evclluatv 
the importance of side channels as fish nursery areas, made fish col
lections from 23 side channels and 4 main channel border areas or t!w. 

Middle Mississippi River (Johnson, et al., 1974). A total of 52 fish 
species were collected, using a 3/l(;:"i~h mesh minnow seine (Appendix E). 
All of the species occurred in the side channels, but only 29 S0~('i s 
occurred in the main channel border areas. Johnson, et al. (lg7~) I,·lt 
that this was probably the result of the inefficiencyofthe seining 
method in the main channel border areas, rather than the normal ,,;pecics 
distribution. Ragland (1974) made fish collections in three [dele channel'; 
;:md three adjacent main channel border areas, using a variety of sampl.lng 
gear. He collected a total of 53 fish species. Of this total, si~ 
species were found exclusively in the side channels and nine s\l(::ci(';c; 

were found exclusively in the main channel border areas. 

Johnson, et a1. (1974) made an attempt to compare tll<' abundance' 
of fish collected from the four main channel border areas studied and 
four adjacent side channels. Based on total numbers per sei.ne ildul, more 
fish were collected from all four side channels than from adjact'nt 
main channel border areas during their summer 1972 sampling period. 
Total numbers per seine haul were similar at all four side Ch<llllh:lS [11111 

adjacent main channel border areas during their spring 1973 sampling 
period. These similaritit's were attributed to the homogenizing effect 

of high river water levels at the time of sampling. 
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Ragland (1974) made two types of comparisons of fish collected 
in his study of three side channels and adjacent main channel border 
areas. He compared the species composition and relative abundance 
of fish collected using minnow seines. In a separate comparison, the 
results of collecting fish using various types of nets and electro
fishing gear was compared. In the first comparison, he found that 
minnows and small fish were nearly 6.0 times more abundant in sein col
lections from the side channels than in main channel borders. For the 
more abundant fish species, electro fishing and netting captured signi
ficantly more carp, bluegill, shortnose gar, black crappie, bigmouth 
buffalo, white crappie, and bowfin in the side channels than in adjacent 
main channel borders. Largemouth bass were found only in the side chan-
nels. Significantly greater numbers of freshwater drum were observed 
in main channel borders. 

2.2.1.3. Species Diversity Indices 

It is generally conceded that the main channel of the Middle 
Mississippi River is poor habitat for aquatic fauna, as a result of 
the relatively high turbidity levels and the unstable bottom substrate. 
This has probably been true throughout the history of the river. 

The Waterways Experiment_Station calculated two types of 
indices, species diversity index (d) and evenness index (e), as an indi- , 
cation of the quality of the aquatic habitat in side channels and main • 
channel border areas. Indices were calculat~d using both benthos and 
fish species (Emge, et al., 1974). Average d values were relatively 
low for both side channels and main channel border areas, indicating 
that these areas are of moderate to poor quality aquatic habitat (Appendix 
Cl). Average e values for benthos were relatively high for both side 
channels and main channel borders, indicating that these areas are 
moderate to high quality aquatic habitat. Most values for both indices 
were of a medium range, indicating moderate quality habitat for aquatic 
organisms both in the side channels and in the main channel border 
areas of the Middle Mississippi River. 
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2.2.2. TERRESTRIAL CUMMUNITIES 

2.2.2.1. Flora and Fauna 

The flora and fauna of the unprotected portion of the ~issis
sippi River flood plain (i.e., the land between the River and the levees) 
located between St. Louis, Missouri, and Cairo, Illinois, have been recently 
described on the basis of cover types (Terpening, et al., 1974). Based on 
this work, nine separate cover types were delineated in the unprotected 
flood plain: older stand, younger stand, early secondary succession. 
young bar, sand and mud flat, water, old field, cultivated field, and 
developed land. The acreage and percent of total acreage for each cover 
type is shown in Table 2-5. The term "cover type" can be equated with 
the term "community." However, young bar, younger stand, and older stand 
are not communities in the strict sense of the term due to intergrada
tions; water and developed land refer to physical aspects. 

A total of 302 plant species were recorded in the unprotected 
flood plain during the environmental inventory (Terpening, et al., 1974). 
A total of 313 terrestrial vertebrate species were also observed or expected 
to occur in the project area. The more significant and/or characteristic 
plant and animal species of each cover type are discussed in part 2.2.2.2. 
Exemplary species of many of the major insect orders, as well as the 
moninsect groups such as spiders, ticks, and mites, also inhabitat the 
general region of the unprotected flood plain. 

Table 2-5. Acreage and percent of each cover 
type in the unprotected flood plain 

Cover Type 

Older Stand 
Younger Stand 
Early Secondary Succession 
Young Bar 
Sand and Mud Flat 
Water 
Old Field 
Cultivated Field 
Developed Land 

TOTAL 

121 

Acres 

381 
23,260 

2,751 
9,272 
1,701 
4,279 

679 
34,628 

923 

Percent 

0.5 
29.9 
3.5 

11. 9 
2.1 
5.5 
0.9 

44.5 
1.2 

100.0 



2.2.2.2. Cover Types 

a. Sand Mud Flat (Annual Grass-Forb). A sand/mud flat is 
newly-formed land or land uncovered by the recession of water. Although 
often referred to as a littoral zone, this area does not fit the text
book definition of that term. The plants that grow here are for the 
most part non-aquatic, as the swift nature of the water flow inhibits 
growth of aquatic plants. Plant growth begins in early fall with the 
recession of water and continues until the first killing frost. Be
cause of the low-lying position, the vegetation is subject to frequent 
inundations for various lengths of time. These flats support more than 
200 species of vascular plants, most of which are common and somewhat 
weedy species; about 20 percent of the vascular plants are non-native 
elements (Evans, 1971). Plants are abundant on the mud flats, but. are 
often lacking in sandy areas with little water-holding capacity. An
nual grasses are best represented, followed by composites and sedges. 
Common herbaceous species are lovegrass, pony grass, feather grass, 
panic grass, water hem~ yellow cress, and carpetweed. Plants of these 
sand and mud flats that are rare or uncommon elsewhere in Illinois and 
Missouri include yellow cress (Rorippa islandica var islandica), sedge 
(Cyprus diandrus), spurge (Chamaesyce geyeri), and cinquefoil (Potentill~ 
paradoxa and ~ Millegrana). There is some representation by seedlings 
of the woody specie~ including those of cottonwood, sandbar willow, and 
black willow. Older specimens of these species form the first line of 
permanent vegetation. 

This habitat offers little permanent cover, but is important 
as a foraging area. The white-footed mouse, deer mouse, and house mouse 
utilize the sand and mud flats, apparently attracted to the logs and 
debris which often harbor invertebrates. Mice may also eat seeds 
washed up on shore. Beaver and muskrat also utilize the area. Foods 
present for muskrat include panic grass, fish, mussels, crayfish, and 
insects. Tracks of the opossum, raccoon, long-tailed weasel, and 
striped skunk are commonly observed. In this habitat the opossum. 
fin~·crayfish, insects, and carrion. The raccoon, an omnivore, will 
take almost any animal food encountered,plus grasses and sedges. 
Weasels prey primarily on mice; striped skunks eat mice, insects, car
rion, amphibians, reptiles, and reptile eggs. Mink in this habitat prey 
on mice, muskrats, rabbits, frogs, fish, crayfish, and invertebrates. 
The swamp rabbit (rare in Missouri, uncommon in Illinois), which usually 
uses water as a means of escape, eats grasses, sedges, and forbs. It. 
rests and deposits droppings on logs or objects projecting from the 
water. Free-ranging dogs may forage on the flats, and deer come to 
drink. 

Ring-billed gulls and herring gulls, less common to Illinois 
and Missouri, utilize sand and mud flats as resting sites, from which 
they search for fish and mollusks. Great blue herons, common egrets, 
and cattle egrets forage for fish, frogs, lizards, insects, crayfish, 
and tadpoles on mud flats and in water areas. Common crows, fish crows, 
and bald eagles have been reported foraging for dead fish and other 
carrion along the edges of the flats. 
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Migrating waterfowl such as Canada geese, mallards, lesser 
scaup, common mergansers, and others use sand and mud flats for loafing. 
Shorebirds use sand bars for resting areas as well as sources of 
crustaceans, insects, and other food items. The golden plover, spotted 
sandpiper, dunlin, huff-breasted sandpiper, and pectoral sandpiper are 
known from mud flats in the Mississippi River (Anderson and Bauer,1968). 

The spotted sandpiper and the least tern have been recorded 
as breeding on sand bars and mud flats in the Mississippi River (Anderson 
and Bauer,1968). Availability of stable sand bars as nesting sites is 
a limiting factor for the rare interior least tern (Sterna ?lbifrons 
althalassos). Competition for nesting sites is probably minimal when 
sandbars are available, and heavy predation occurs only if the bar is 
connected to the mainland, in which case other animals may prey on the 
eggs and nestlings. 

Fowler's toad is a characteristic species of sandy areas along 
the water's edge. Standing water is assumed necessary for breeding, 
egg deposition, and tadpole transfQrmation, and the shallows of permanent 
water can be used. Fowler's toad is insectivorous. The rare Illinois 
chorus frog is thought to utilize sand prairies and sandy flood plains 
as its non·-breeding habitat. Abandoned crayfish burrows may harbor the 
northern crayfish frog during mpst of the year. 

Several river turtles, although highly aquatic, may utilize 
the sand/mud interface of piles of driftwood for basking. They are the 
Missouri slider, slider, hieroglyphic turtle (a hybrid of the first two 
species), map turtle, false map turtle, and Mississippi map turtle. 
Sliders and Mississippi map turtles appear to be omnivorous, but 
juveniles tend to be carnivores and adults to be vegetarians. The diet 
of the hieroglyphic turtle is not well known. Plants, crustaceans, in
sects, amphibians, and fish have been reported in its stomach contents. 
Map turtles eat mollusks; false map turtles eat mollusks, insects, and 
vegetation. All of the above turtles come on land to dig a nest and lay 
their eggs; it is not known if a sandy substrate is utilized. Smooth 
softshell turtles, eastern spiny softshells, and western spiny softshells 
utilize flats and islands as basking and egg-laying sites. The first two 
species prefer a sand substrate, the third prefers mud. All three are 
carnivorous, eating such items as mollusks, crustaceans (crayfish 
especially), aquatic insects, amphibians, and fish. 

The dusty hognose snake is associated with sandy areas and 
often adjacent woodlands. This species is more omnivorous than the 
eastern hognose, eating toads, frogs, other snakes, birds, shrews, and 
mice. .Six-lined racerunners occur on the prairies and major sand areas 
of Illinois and Missouri, and may occur along the Mississippi River on 
the larger flats. Racerunners feed mainly on arthropods. 
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b. Water. This category refers to water that is not a part 
of the river's main channel. Included are free-flowing and stagnant 
chutes, sloughs, and various depressions with standing water. Many of 
these aquatic areas are intermittent or only occur in wet weather, and 
thus do not support extensive aquatic plant communities. Only duckweed, 
a true aquatic, has been observed in these waters. Other plants associated 
with these areas are the typical sand and mud flat species. 

Several species of bats forage for insects over water at 
twilight, including the little brown, southeastern, gray, Keen'~ Indiana, 
silver-haired, big brown, red, hoary, evening, eastern and western 
big-eared bats, and the eastern pipistielle. As a rule, forest edges 
and openings are preferred for hunting; sloughs and quiet side channels 
are ideal. Beaver, muskrat, and river otter depend on the relatively 
still water areas of some side channels and bay-like areas below rock 
dikes. Water is used for escape by all three animals; it provides food 
for the otter (crayfish and aquatic insects), and to some extent, the 
muskrat. Sloughs, side channels, and the river's edge are a source of 
drinking water for many mammals. 

Side channels and sloughs attract migrating waterfowl which 
rest in the relatively quiet waters. Ring-billed and herring gulls also 
rest in these areas, and search for fish and carrion. Mallards, Canada 
geese, and lesser scaup utilize these sloughs throughout their migration. 
Food items such as duckweed and invertebrates are more available in 
sloughs than in the side channels. 

Temporary, semi-permanent, or permanent water is necessary for 
the survival of amphibians and many reptiles. Water-filled ditches 
contain bullfrogs, southern leopard frogs, stinkpot turtles, and diamond
back water snakes. The northern spring peeper, southern leopard frog, 
painted turtle, red-eared turtle, map turtle, smooth softshell turtle, 
Graham's water snake, and diamond-backed water snake are also associated 
with these sloughs. 

Four salamanders are totally aquatic, the hellbender, three
toed amp hiuma, mudpuppy, and western lesser siren. The hellbender is 
limited to fast-flowing water, the mudpuppy occurs in slower, deep water, 
and the siren and amphiuma in sloughs and ditches. All four species 
prey on fish, mollusks, crustaceans, and various other arthropods. They 
lay eggs on the bed of the slough or river except for the amphiuma, which 
nests in a moist area on land. The mature central newt is aquatic, 
occupying ponds and water-filled ditches. It prefers mollusks, but also 
eats insects, frog eggs, and young amphibians. Spotted, mole, and eastern 
tiger salamanders deposit their eggs in shallow ponds. Permanent ponds 
are necessary for the spotted and the eastern tiger salamanders as breed
ing sites. Both species are fossorial, eating the invertebrates they 
find in their burrows and shelters. Little is known of the mile sala
mander's habitat requirements except its need for moisture. Apparently 
it feeds on invertebrates. 
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The eastern spadefoot toad, American and dwarf toads, upland, 
western, and Illinois chorus frogs, and northern crayfish frogs utilize 
temporary water such as flooded fields and shallow ditches for reproduc
tion. The eastern gray tree frog and Blanchard's cricket frog use 
nearly any type of water. The cricket frog lives in water with good 
vegetative cover. Semi-permenent or temporary ponds accommodate the 
northern spring peeper; ponds, sloughs, and semi-permanent water are 
used by the southern leopard frog; and ditches and shallows of permanent 
waters by Fowler's toad. The rare western bird-voiced tree frog is 
known to occur only in swampy areas. Its eggs are laid in water. The 
green tree frog, also considered rare in Illinois, lives in swamps or 
sloughs intimately associated with vegetation. It preys on small arthro
pods. Most permanent water harbors the bul+frog, which lays its eggs 
on top of the water. Its food includes crustaceans and insects primarilv, 
plus small frogs and an occasional snake. An intergrade population of 
'the green and bronze frogs (~ana clamitans melanota x clamitans) occupi ('C) 

permanent water of swampy areas. A southern race of the pickerel [rag 
prefers: oxbows,. swamps, and marsh areas. It eats arthropods and 
mollusks. Apparently the eastern narrow-mouthed toad breeds at the 
edges of ponds, streams, and swamps. 

Most turtles are at least semi-aquatic in their habits. The 
river species are also seen in the larger sloughs. Snapping turtles and 
alligator snapping turtles are bottom dwellers and seldom seen, although 
they lay their eggs on land. Both are basically sedentary, catching 
prey as it moves by. The alligator snapper is piscivorous, the COD@on 
snapper is omnivorous and a scavenger. Three more active bottom dwellers 
are the stinkpot, Mississippi mud turtle, and mud turtle (K. s. subrubrum x 
.!:!!E.Eocrepis) . They forage, eating primarily fish, mollusk~ and ~l~~-~t:-i(;
arthropods. Mud turtles apparently are scavengers also. The habitat of 
the 'three turtles is backwater sloughs' or swampy areas, but the Mississippi 
mud turtle prefers shallower waters. In Missouri, the western chicken 
turtle has been noted in ponds and temporary water-filled ditches. Its 
natural diet is uncertain, but the turtle may be omnivorous. Midland 
painted, western painted, and southern painted turtles, and red-eaYE'd 
turtles are all inhabitants of the quiet waters and are often seen basking 
on banks and debris. Their diet may include plants, fish, amphibians, 
mollusks, crustaceans, and insects. Western ribbon snakes, especially, 
and eastern garter snakes are often found associated with standing water, 
either along the edge or searching for prey on dense stands of duckweed. 
The western mud snake is aquatic and very secretive, being found under 
and near logs and vegetation in sloughs, swampy areas, and shallow ponds. 
It reportedly eats amphibians, especially salamanders. Water snakes arc 
the most conspicuous snakes associated with this cover type. The rare 
green, the yellow-bellied, and northern copperbelly water snakes are 
connnon in sluggish waters such as swamps. Their food items include fish, 
frogs, and salamanders. Graham's water snake also prefers quiet w;1ter. 
It uses burrows of other animals and rocks for shelter. It eats ceayfish 
extensively; also frogs, salamanders, and small fish. Diamond-backt~cl 

water snakes are reported to utilize the shallows of sloughs and ]>ondt;. 
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Fish comprise most of their diet. The rare broad-banded water snake is 
associated with mud bottoms of sloughs, ditches, and other slow-moving 
water. It eats fish, crayfish, and frogs. The western cottonmouth is 
a common inhabitant of swamps, weedy sloughs, and drainage ditches. Its 
diet includes fish, frogs, turtles, other snakes, rodents, and birds. 

c. Young Bar (Sandbar Willow-Black Willow-Cottonwood). The 
young sand and mud bars are elevated slightly above the adjacent sand and 
mud flats. The vegetation here is permanent,· and, of necessity, water
tolerant and fast-grow1ng, since it is subject to frequent inundations 
during periods of normal high water. Young, and often even-aged, sandbar 
willow, black willow, and cottonwood dominate the canopy. These three 
species occur in pure and mixed stands and range from finger-sized 
saplings near the sand and mud flats to medium-aged trees on the higher 
sites. Sandbar willow reaches maximum age and size on these sites, 
consequently dead and dying stands of these species are often seen. 
Driftwood and river debris are common and inhibit plant growth in places. 
Seedlings of box elder and silver maple are abundant; sycamore seedlings 
are less common. Seedlings of the dominant tree species are mostly found 
at the young bar-sand/mud flat interface where light is sufficient for 
reproduction. Nettle, false nettle, poison ivy, skullcap, and aster are 
the most abundant ground cover species on the young bar. 

The additional vegetation on young bars allows a greater number 
of individuals and species to coexist, since escape and nesting cover 
is present. The white-footed mOuse, house mouse, and deer mouse are 
commonly found in this cover type. 'All three may nest under roots and 
debris. Rabbit, beaver, muskrat, raccoon, mink, dog, and deer are also 
common. Food and nest sites (hollow logs, depressions, herbaceous vege
tation) are available. The banks of young bars provide den areas for 
beaver, muskrat, and otter; mink may use abandoned muskrat dens for 
homes. The opossum and striped skunk will forage in this habitat. The 
solitary bobcat, finds suffici~nt coyer on most young bars, and preys on 
rabbits, squirrels, mice, deer, opossums, and a var~ety of ~irds. 

Bird species associated with this cover type include the 
cardinal, blue jay, song sparrow, Carolina chickadee, Americal goldfinch, 
dark-eyed junco, rufous-sided towhee, swamp sparrow, and ruby-crowned 
kinglet. Bald eagles are occasionally seen roosting in trees along 
the river. The rufous-sided towhee is marginal in this type and is usually 
found in a more secluded and protected environment. The swamp sparrow 
was not recorded from any other habitat type. A winter resident, it shows 
an affinity for yound bars. R. Graber (Unpublished data, 24 May 1973, 
Mississippi River Heron Census, Illinois Natural History Survey, Urbana) 
found great blue herons and great egrets nesting in this habitat type. 

Use of this cover type by amphibians and reptiles is similar to 
their use of sand and mud flats. Southern leopard frogs, Fowler's toads, 
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Illinois chorus frogs, northern crayfish frogs, sliders, map turtles, 
false map turtles, soft-shells, and dusty hognose snakes are present; 
only the southern leopard frog would be expected to occur here with any 
regularity. The flats are possibly more favored by softshells than the ., 
bars for basking and egg-laying,as the lack of cover would aid in spot-
ting intruders. 

The rough green snake may be seen in vegetation overhanging 
water. and is seldom seen on the ground. Its diet includes insects, 
spiders, and other arthropods. 

d. Younger Stand (Cottonwood-Black Willow-Silver Maple-Box 
Elder). Age, species composition, and the presence of ridges and flats 
indicate that flooding of younger stands is common. Many small channels 
and drainage ditches are not yet overgrown with trees but support such 
weedy herbaceous species as tall pigweed, nettle, and false nettle. 
Cottonwood and black willow share a dominant or co-dominant role in most 
cases. Reproduction of these dominants is low or non-existent in this 
old-growth timber. Medium-aged silver maple may occur in almost pure 
standf:J, as may boxelder; seedlings and saplings of these species are 
frequently encountered in most younger stands. Occasionally sugarberrv, 
green ash, American elm, red mulberry, and old-growth sandbar willow 
are also present. Poison ivy and grape are important elements and often 
climb into the canopy of the smaller trees. The most common ground cover 
species include nettle, bedstraw, southern dewberry, and aster. 

Because of its diversity and great number of available niches, 
the younger stand supports a wide variety of mammals. Loose bark and 
tree cavities harbor the rare southeastern and hoary bats, the endangered 
Indiana bat, and the little brown, silver-haired, big brown, red, and 
evening bats, although the little brown and Indiana bats will be found 
in caves in winter. Fox and gray squirrels build nests in tree cavities 
or forks of branches. Foods of both species include various parts of 
elm and mulberry trees, fruits, field corn, and some invertebrates. 
Diversity of available foods is vital to the squirrel; pure river-bottoIT 
stand~ of willow, maple, or elm are an insufficient food source (Schwartz 
and Schwartz,1959). Tree cavities, stumps, hollow logs, and depressions 
next to logs provide shelter and dens for the opossum. cottontail. swamp 
rabbit, raccoon, mink, fox, and bobcat. In addition to their water
related foods, opossoms eat pokeberry, mulberry, grape, persimmon, corn, 
mice, small birds, amphibians, reptiles, and invertebrates. Although the 
cottontail and swamp rabbit both occupy woodlands, the cottontail is more 
often found near the edge and away from water, while the swamp rabbit is 
found in the deeper part of the woods and usually near water (Lowe 1958; 
Tolli et al.,1960). Cottontails feed on various parts of woody species 
in winter, but prefer herbaceous material such as bluegrass, sedges, 
goldenrod, clover, wheat, alfalfa, and soybeans. Swamp rabbits eat various 
grasses, sedges, and herbs, as well as deciduous holly, sugarberry, and elm. 
Food items available for the raccoon in younger stands include persimmon, 
grape, insects, frogs, snakes, ground-nesting birds, mice, and eggs of 
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reptiles and birds. The mink eats animal foods similar to those of the 
raccoon. Both the gray and red fox are omnivorous and opportunistic, 
although the bulk of their diet consists of rodents. Bears eat grass, 
fruits, seeds, and inner bark of several species of trees, plus a variety 
of animal foods. 

Many small mammals such as white-footed, house,and deer mice 
inhabit the forest floor. They live in leaf litter, under and in logs 
and stumps, and in burrows, eating seeds and invertebrates. Insects and 
worms compose the diet of the rare southeastern shrew, which nests in 
shallow depressions lined with grass or leaves. The short-tailed shrew 
inhabits runways of other animals or digs its own burrows. It eats 
insects, a variety of other invertebrates, salamanders, snakes, birds, 

.mice, and other shrews. Other burrowers present in younger stands are 
the eastern mole, pine vole, and southern bog lemming. Moles are usually 
found in more open areas, but if the soil is loose, they will burrow in 
woodlands. They eat worms, grubs, and insect larvae found in the soil. 
Pine voles and lemmings prefer loose soil and thick leaf litter. Voles 
feed on all parts of available vegetation and some invertebrates. 
Grass, fungus, moss, bark, and beetles make up the southern bog lemming's 
diet. 

Several species of mammals are found at the margin between woods 
and some other habitat type, usually a cultivated field or an old field. 
The white-footed mouse ,is often trapped at the edge of woods and fields; 
the cottontail rabbit and the red fox are edge species. In the winter, 
the woodchuck utilizes the forest edge for hibernation. The eastern 
chipmunk lives in burrows or brush piles and forages for seeds, berries, 
mushrooms, corn, wheat, and invertebrates. The rare meadow jumping mouse, 
an edge species, hibernates underground, usually under a log or rock. 
Grass seed is its preferred food, but it also eats fruits, roots, insects, 
and other arthropods. The ~ong-tailed weasel preys on mice, squirrels, 
chipmunks, voles, shrews, moles, rabbits, small birds, and eggs. Coyotes 
den in woodlands at least during the breeding season, and hunt the edge for 
rabbits, mice, other small rodents, birds, and carrion. The white-tailed 
deer, an important game animal, browses on leaves, twigs, and fruits of 
trees and shrubs, herbs, and cultivated crops. It prefers open timber 
stands and the edges. 

Blue jays and cardinals nest in the tree foliage or in the 
understory of younger stands; their heavy beaks are well-adapted for 
cracking seeds. The white-breasted nuthatch, red-bellied woodpecker. and 
prothonotary warbler, are hole-nesting species and feed on tree insects. 
Hooded mergansers and wood ducks build nests in hollow trees or stumps in 
wooded swamps or forests near water. 

Edge habitat is the most productive, providing not only extensive 
cover but an adequate food supply and usually water. In the winter, wood
land edges shelter flocks of the ruby-crowned kinglet, golden-crowned 
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kinglet, American goldfinch, yellow-rumped warbler, and tufted titmouse. 
The Carolina wi"en and the,nockingbird, inhabitants of thick, brush areas, 
remain through all seasons. Yellow-billed cuckoos, mourning doves, yellow
throats, and indigo buntings utilize edge for nesting. 

Breeding species include the scarlet tanager, cardinal, brown
headed cowbird, Baltimore oriole, brown thrasher, white-breasted nut
hatch, Carolina chickadee, common crow, tree swallow, pileated and red
bellied woodpeckers, belted kingfisher, and wood duck. 

The downy woodpecker, song sparrow, white-throated sparrow, 
dark-eyed junco, and rusty blackbird appear to be more common here than 
in older stands, possibly due to a higher availability of food and cover. 
Broad-winged hawks and screech owls are the most prevalent species of 
raptors using the younger stands for food and nesting. Gr~at blue herons, 
common egrets, and cattle egrets may nest here, but use mud flats and 
water areas for foraging. 

Upland species are expected to utilize this cover type, as it 
is one of the driest habitats in the flood plain. Marbled salamanders 
and small-mouthed salamanders tolerate the dryness and may be found under 
rocks, logs, and leaf litter most of the year. Marbled salamanders 
breed in the fall in places damp from autumn rains. Small-mouthed 
salamanders breed in late winter, and require standing water. Both 
species eat arthropods and other invertebrates found in the soil and 
leaf litter. Spotted salamanders, mole salamanders, and eastern tiger 
salamanders may be found. The land form of the central newt, known as 
an eft, may occur in moist woodlands. The ubiquitous American toad and 
the dwarf toad, a woodland animal, may be found in the younger stand. 
Both are insectivorous. Upland chorus frogs and eastern gray tree frogs 
are forest animals which feed on small arthropods. In hot weather the 
frogs take shelter under tree bark or in moist logs. The northern spring 
peeper is most often found on vegetation. It feeds on arthropods. 

Land turtles, the eastern box in Illinois, and the three-toed 
box in Missouri, are primarily upland species. Both are omnivorous, 
eating invertebrates, fruits, fungi, and other plant and animal matter. 
Mating, egg-laying, and hibernation may all occur in woodlands. Three 
lizards, the five-lined skink, the broad-headed skink, and the ground 
skink, prefer mesic woodlands. They may be found in younger stands and 
prey on insects and other arthropods. The broad-headed skink ap~ears to 
be more arboreal than the five-lined skink, while the ground skink finds 
shelter in woodland debris and litter. The northern fence lizard is 
arboreal and prefers dry wooded areas. It eats insects and other 
arthropods. Females lay eggs in moist sheltered spots. 

Several species of snakes are associated with ~he younger 
stand. The midland brown snake eats earthworms, and may be found under 
cover at the edge of this cover type. Also expected to occur at the 
edge of the woods is the eastern hognose snake, which seems to prefer soils 
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with low organic content. Food items are primarily toads, although frogs 
and tree frogs may be eaten. The black rat snake is commonly seen in 
woods, where it feeds on mice, rats, voles, small rabbits, and birds. 
It is a good climber. Eggs of this species have been found in rotting 
logs and stumps. The gray rat snake is apparently similar in habits and 
habitat. Two kingsnakes, the black kingsnake and an intergrade of the 
black and speckled kingsnake, occur in woodlands in rough terrain. They 
eat birds, mice, voles, and other snakes. Also a kingsnake, the red milk 
snake is more secretive, seldom seen by day. It is most often collected 
from rotten logs or stumps and from under rocks, and feeds on mice, 
lizards, and other small snakes. Like the hognose, the eastern garter 
'snake prefers the edge of a forest. A variety of food items are taken, 
including frogs, salamanders, small birds, fish, and invertebrates. The 
northern red-bellied snake is semi-fossorial, seeking shelter in leaf 
litter and under wood. Earthworms are its primary food. Copperheads 
are primarily snakes of hillsides and uplands, but the southern copperhead, 
which occurs in the Middle Mississippi, shows a propensity for lowland 
woods. Lizards, frogs, toads, cotton rats, mice, voles, birds, and 
insects all have been recorded on its diet. Eastern massasauga rattle
snakes prefer marshy or old field situations bui may occur in open, moist 
woodlands. Small mammals and birds are eaten. The canebrake rattlesnake 
also is a bottomland subspecies. It prefers rabbits, mice, and other 
rod~nts. Both copperheads and canebrakes normally migrate to rock dens 
in the fall to hibernate until warm weather. 

e. Older Stand (Black Willow-Cottonwood-Silver Maple-Box 
Elder). Vegetation of these areas is older and more stable than other. 
vegetation in the unprotected flood plain. Older stands occur at eleva
tions not subject to flooding except during periods of unusually high 
water. Consequently, soils of this cover type are more developed. Flats, 
ridges, and drainage ditches created by previous high water now support 
timber of substantial size and age. These subtle changes in relief 
result in differences in soil composition and moisture levels, and, thus, 
species diversity and frequency. Cottonwood and black willow are the 
oldest components of this cover type and are non-reproducing for the most 
part. Cottonwood, due to its size and frequency, is often logged. Silver 
maple and box elder, along with cottonwood and black willow, share the 
dominant and co-dominant role. Sycamore is not uncommon and is most often 
associated with high, well-drained sandy substrates. Less frequent 
trees include sugarberry, American elm, slippery elm, red mulberry, green 
ash, and rarely, pecan and sassafras. Seedlings of box elder, sugarberry, 
elms, and silver maple are frequently encountered, indicating a potentially 
more important role for these species in the future. Among the more 
common ground cover species are nettle, false nettle, poison ivy, chervil, 
bedstraw, and aster. Species that are apparently restricted to this 
cover type and indicate a stable flood plain woodland include sedge, 
catbrier, and lizard-tail. Sandbar willow, characteristic of less stable 
environs, is absent from this cover type. Euonymous (Euonymus fortinei), 
rare in Illinois and unknown from Missouri, occurs in an older stand of 
timber on Devil's Island at river mile 64 (Terpening, ~ al., 1974). 
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Vegetation in this cover type shows enough similarity to 
that of younger stands that mammalian species composition is probably 
similar. Species preferring a more upland or a disturbed situation 
such as the fox squirrel and red fox, may be slightly more abundant. 

Most observations of birds in younger stands are valid for 
older stands. The interior of an older stand offers little food except 
for insectivorous upper strata birds such as the cerulean warbler, the 
various Empidonax flycatchers, and vireos. The pileated woodpecker is 
restricted to this environment because it depends upon mature trees for 
nesting sites and forwoodboring insects. The rare Mississippi kite is 
also dependent upon old age timber for nesting, but it searches brush
land and water areas for large insects, frogs, lizards, and mice. 

Marginal breeders are those species utilizing a specific 
cover type for breeding only if there is a lack of preferred habitat. 
In older stands the rufous-sided towhee, indigo bunting, orchard oriole, 
eastern bluebird, and downy woodpecker are marginal breeders. 

Although the abundant edge cover provides protection for 
rodents and small birds, the broad-winged hawk and the red-shouldered 
hawk do hunt along the margins of older stands. Rodents, insects, 
small birds, and reptiles make up their diet. These hawks migrate to 
warmer latitudes during the winter, but the barred and screech owls find 
sufficient food in the form of small animals and birds to stay. 

This cover type harbors many of the same species of amphibians 
and reptiles as the younger stand. 

f. Early Secondary Succession (Perenniel Weed-Shrub-Sapling
Vine). Early secondary succession vegetation results from three factors: 
(1) extended periods of flooding and standing water which produces dead 
and damaged canopy vegetation; (2) logging operations which leave slash 
and undesirable trees and open the canopy to shrub-vine vegetation; and 
(3) land clearing operations which produce slash, rubble and soil erosion. 
Early secondary succession sites occur frequently in the unprotected flood 
plain but are usually small in area. An array of erect and climbing 
herbs, woody vines, small trees, and shrubs often make these areas almost 
impenetrable. Common tree saplings and shrubs of wetter areas include 
sandbar willow, black willow, swamp-privet, and boxelder). Drier sites 
support red mulberry, rough-leaved dogwood, and sugarberry. Common 
woody vines of both wet and dry sites include riverbank grape and 
poison ivy. Among the more common weedy herbs are tall pigweed, poke
berry, climbing buckwheat, and giant ragweed. 

Small mammals are abundant in this habitat. In addition to 
providing cover for permanent residence, early secondary succession may 
provide a protected travel route between two other habitat types. The 
prairie vole, and white-footed, deer, house, and the rare meadow jumping 
mice, as well as several other rodents, are expected to occur here. Ric~ 

rats nest on the ground in dense cover, moist areas being preferred. 
They build runways through the vegetation and feed on grasses, sedges, 
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fruits, and berries. They may enter water to escape predators. The 
cotton m~use also requires dense cover but nests in drier areas. Though 
categorized as rare in Illinois and uncommon in Missouri, the golden mouse 
should be locally abundant in the unprotected flood plain. Many of its 
favored food plants, including poison ivy, bedstraw, blackberry, and 
grape are present. It nests in catbrier, grape, honeysuckle, and other 
brushy situations, either arboreally or on the ground. Another small 
mammal, the least shrew, nests under logs and stumps, and in deep depres
sions. Its diet includes a large variety of arthropods, frogs, and 
carrion. The short-tailed shrew may also be present. Opossum, rabbit, 
dog, red fox, weasel, and striped skunk may be seen foraging for food. 
The striped skunk is mainly insectivorous, but also eats mice, shrews, 
moles, rabbits, eggs, and carrion. It requires permanent water nearby, 
but nests in almost any situation with sufficient cover. 

Vegetative cover, seeds, and insects are ample in early secondary 
succession habitat, making it one of the most important habitats for 
birds. Frequently seen were seed-eating birds, including the cardinal, 
song sparrow, American goldfinch, white-throated sparrow, field sparrow, 
dark-eyed junco, rufous-sided towhee, Oregon junco, and tree sparrow. 
Other species common to this type were the blue jay, Carolina chickadee, 
tufted titmouse, mockingbird, Carolina wren, rusty blackbird, and yellow
shafted flicker. 

The following permanent residents are expected to breed in 
this cover type: cardinal, song sparrow, Carolina chickadee, American 
goldfinch, field sparrow, tufted titmouse, mockingbird, Carolina wren, 
mourning dove, and rufous-sided towhee. . 

Ground nesting, or low nesting, species are probably common 
in this area during years of normal river levels. Species likely to 
breed in early secondary succession vegetation include the rare Bewick's 
wren, white-eyed vireo, brown thrasher, and yellow-breasted chat. 

Both the small-mouthed and the eastern tiger salamanders can 
persist in disturbed regions such as early secondary succession. The 
American toad and its main predator, the eastern hognose snake, may be 
present. Other species mentioned before and possibly occurring here are 
the black and gray rat snakes and the eastern garter snake. The yellow
bellied racer, formerly known as the blue racer, and the southern black 
racer occur in several habitats, including brushy areas. They consume 
insects, mice, voles, frogs, salamanders, other reptiles, and birds in 
their variable diet. In the winter,racers normally migrate to rock dens 
to hibernate, but they may utilize the burrows of small mammals. The 
prairie king snake prefers areas with brushy cover, tolerating some 
disturbance by man. Mice are its primary food item, but it eats shrews, 
moles, rats, ground squirrels, gophers, birds, amphibians, reptiles, 
and insects. 
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g. Cultivated Field. This type includes fields with harvest
able crops, pastures, most levees, fallow ground, and fields that show 
some sign of recent cultivation. These cultivated areas are located on 
the oldest, highest, and driest parts of the unprotected flood plain. 
The most common crops grown are corn, soybeans. and wheat.. Alfalfa 
cotton, and grain sorghum are also present. 

This habitat type is an important food source for many of the 
mammals previously discussed. Common species include the short-tailed 
shrew, deer mouse, white-footed mouse, prairie vole, house mouse, 
opossum, eastern mole, rabbit, woodchuck, raccoon, long-·tailed weasel, 
striped skunk, and white-tailed deer. Several other species are expected 
to utilize this habitat, including the plains pocket gopher, cotton rat, 
pine vole, Norway rat, meadow jumping mouse, coyote, and spotted skunk. 
Gophers may become pests because of their burrowing habit. They often 
choose levees, railroad rights-·of-way, and loose soils of fields for 
den sites. Their food consists of roots and underground stems of grasses, 
legumes, and alfalfa. The woodchuck is a summer resident whose hahi U; 

are similar to those of the gopher. The Norway rat is a serious pest 
usually found near human habitation; in warm weather ie may migrate Lo 
fields. It is omnivorous. 

This cover type is more important as a foraging arf'il tl,an a 
nesting area, although there is some nesting at the edges of f leld". The 
following species are commonly found associated with tillS eover type 
during the winter: common crow, field sparrow, mourning dove, rock dove, 
dark-eyed junco, red-tailed hawk, sparrow hawk, Harlan's hawk, rusty 
blackbird, eastern meadowlark, western meadowlark, starling, rouse sf,nrrow, 
white-crowned sparrow, savannah sparrow, vesper sparr-o"" ,10r'JH!d la rk, 
fapland longspur, and Le Conte's sparrow. The eastern meadowlark, field 
sparrow, red-winged blackbird, and horned lark are expcclc'd to n<::'st at 
the edges of cultivated fields. 

Species which may be expected to utilize this C{)\'r.cl· rYVi.- i ,',cJude 
the American, dwarf, and Fowler's toads, Blanchard's cricket fC(lg) bull
frog, southern leopard frog, three-toed box turtle, eastern yellow-heilied 
racer, black rat snake, black kingsnake, western ribbon scake, eastern 
garter snake, diamond-backed water snake, the western ch',.>YllS Ilog, rmd 
Snapping, stinkpot, painted, and red-eared turtl,'s. In addition, th2 
southern black racer, prairie kingsnake, midland brown snake, nOl.tl:ern 
red-bellied snake, and eastern massasauga rattlesnake are expected (0 

occur here. 

h. Old Field. Old fields support a type of early secondary 
succession vegetation that results from abandoned farming operAtions. 
Frequent flooding is the usual reason for abandonment of small are!J,~ :'.Il 

cultivated fields. These areas occur infrequently. Altl!o111;h (\1 d f le' ld 
vegetation may look much like the early secondary succest'.hHi vei~Etati()n, 
the two types are of different origins, and only a few specie:; are common 
to both. Perennial weeds, woody vines, shrubs, and young trees are growth 
formE: most often found in old fields. Most common perennial \ve<::,ds arp 
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t •• _. Pennsylvania smartweed, climbing buckwheat, southern dewberry, and 
morning gfory. Woody vines, including trumpet creeper, poison ivy, 
and riverbank grape often form dense thickets along with shrubs of white 
mulberry and rough-leaved dogwood. Saplings of winged elm and silver 
maple are frequently encountered. Railroad rights-of-way support' an old 
field type of vegetation. 

The vegetative character of an old field is similar to that 
of early secondary succession, and presumably the animals are similar. 
Common species include rabbit, deer mouse, white-footed mouse, prairie 
and pine vole, house mouse, meadow jumping mouse, and white-tailed deer. 
The southeastern shrew, woodchuck, cotton rat, coyote, spotted skunk, 
and deer are also expected to occur here. 

The most common wintering birds in old fields are the vesper 
sparrow, common crow, brown-headed cowbird, and bobwhite quail. Also 
expected is the cardinal, song sparrow, field sparrow, mourning dove, 
dark-eyed junco, yellow-shafted flicker, red-tailed hawk, marsh hawk, 
rusty blackbird, eastern and western meadowlarks, house sparrow, and 
eastern bluebird. 

Old field vegetation, especially foxtail, is the primary 
roos ting site of the rare short-eared owl. Light-colored grasses such 
as foxtail help conceal this ground-roosting owl. The vesper sparrow, 
savannah sparrow, Le Conte's sparrow, western meadowlark, lapland longspur, 
and rough-legged hawk were recorded during the environmental inventory 
(Terpen.ing, !:! a1., 1974). These sDecies are uncommon in Illinois and Missouri . 

Breeding birds present include field sparrow, horned lark, 
easter~ meadowlark, imd bobwhite. During thEf winter, bobwhite gather 
into coveys. In the spring, they disperse and set up breeding territories 
on dry grassland. Bobwhite forage on the ground for seeds and insects. 

The northern fence lizard and black rat snake have been noted 
in this habitat, which is similar in form to early secondary succession. 
The American toad, southern leopard frog, eastern hognose snake, eastern 
yellow-bellied racer, southern black racer, black and gray rat snakes, 
prairie kingsnake, eastern garter snake, and western ribbon snake are 
also expected. 

1. Developed Land. Ineluded in this cover type are industrial 
structures and those environs which are greatly influenced by industrial 
development. Common industries are grain elevator operations, light and 
power companies, and barge docking and loading sites that are associated 
with nearby towns. The occasional farm houses and outbuildings that 
occur on the unprotected flood plain are not included in this cover type. 

No mammals depend primarily on developed land for habitat. The 
Norway rat and house mouse may be locally abundant, and free-ranging dogs 
and cats may be visitors. 
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Species expected to utilize this type include the house sparrow, 
starling, chimney swift, rock dove, and barn swallow. The nighthawk, which 
has a habit of nesting on the gravel roofs of buildings, may also occur 
here. 

The American toad is attracted by insects found at night in 
lighted areas. Fence rows, shrubs, piles of debris, and other objects 
provide shelter during the day. The northern lined snake is considered 
an urban species, found in vacant lots and under rocks, trash,or leaf 
piles. Only earthworms are listed as food. The midland brown snake 
could also be expected in this cover type. Several species might occur 
as visitors, attracted to food at night but elsewhere during the day. 
These include the terrestrial salamanders, skinks, black rat snake, 
eastern hognose snake, and the king snake. 

2.2.2.3. Successional Trends in Terrestrial Communities 

In the unprotected flood plain, floodwater is probably the most 
important factor in establishing and limiting vegetation. Primary plant 
succession begins in most cases on the sand and mud flats adjacent to 
the water's edge and proceeds toward higher and less frequently inundated 
areas. The sand and mud flats are formed where the water velocity de
creases, and soil particles of sand, silt, and clay, respectively, settle 
out. During periods of high water, velocity is less where the river 
can widen. Here the flats are extensive and form an important part of the 
flood plain ecosystem. In areas where the river is confined by revetments 
or by natural levees, the flats are small or nonexistent. The flats 
become available for plant habitation and growth as the river recedes in 
the latter part of the year. Seeds float or are wind-blown onto exposed 
flats where they become established if the flats are not inundated for 
a growing season. Most vegetation develops on mud where moisture is 
held during the hot and dry periods of late summer. Annual grasses and 
forbs are ~ost common; first year seedlings70f sandbar willow, black 
willow, and cottonwood are also common. Few of the pioneering plants 
survive for more than a single growing season on sand and mud flats. 

Sand and mud flats may also be associated with water that is 
not a part of the main channel, such as slough~, chutes, and impounded 
water. Here, with less frequent flooding, succession proceeds rapidly 
to a more stable vegetation type characterized by the presence of willows 
and cottonwood as dominants, and boxelder and silver maple in subdominant 
numbers. 

Should the flats be inundated only intermittently for two or 
more growing seasons, seedlings of black willow, sandbar willow, and 
cottonwood become established. These species usually grow along the high 
side of the flats and form the first permanent line of vegetation. Once 
established, the front-line vegetation begins to catch drift and soil 
and provides a more suitable habitat for other tree seedlings and herba
ceous species. Many willow-cottonwood stands adjacent to the river are 
even-aged, suggesting that all were established during a single favorable 
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period. Fortuitous seeding and the amount of subsequent moisture probably 
determine dominance in the willow-cottonwood stands. Generally, the 
wetter areas favor sandbar and black willow over cottonwood, as willows 
are more tolerant to saturated soil conditions (Yeager,1949; Hall and 
Smith,1955). In addition, if inundated during early establishment, 
willows can survive longer than cottonwood (Hosner, 1960). Cottonwood 
competes more successfully with willow on dry sites (Hosner and Minckler, 
1963). The relatively coarse soils associated with newly-formed land have 
less water-holding capacity, which favors cottonwood. Although black 
willow initially grows faster than cottonwood, the latter does not seem 
to be affected by the slight shading. The initial dominance of the 
willow over cottonwood generally lasts approximately 15 to 20 years on 
the better drained sites, and 25 to 30 years in more poorly drained areas 
(Hosner and Minckler, 1963). Both cottonwood and the willows require 
abundant light for germination and effective initial growth (Shelford.1954; 
Fowles;,'1965). As light in these stands is reduced by the developing 
canopy, sandbar willows, black willow, and cottonwood reproduction is 
inhibited, and shade-tolerant silver maple, boxelder, and sycamore become 
established. Through all these processes the vegetation of young bars 
is determined. Seedlings of silver maple, boxelder, and sycamore are 
common understory components of young bars. Saplings of these species, 
and occasionally mulberry and slippery elm, are evident on infrequently 
flooded sites in this cover type. Vines, both woody and herbaceous, 
begin to take hold, clinging to the timber. Riverbank grape becomes an 
important canopy element. Flooding is common in this cover type during 
periods of annual high water. The frequency, intensity, and duration of 
these inundations are strong controlling factors in the succession that 
occurs there. 

With time and without unusual disturbances, young bars grade 
into younger stands. The difference between the two types is primarily 
a function of age. As stands of sandbar willow reach maturity and die, 
room for developing silver maple, boxelder, sugarberry, sycamore, 
slippery elm, and American elm is available. Logging of cottonwood, not un-
common in younger stands, also favors the growth of these more mesic 
species. M,ny herbs common on the flats are apparently absent from younger 
stands; these include some grasses and members of the sunflower family 
which are possibly limited by increased shade and litter. Silver maple 
and boxelder increase in size and frequency and become subdominants in 
more advanced stands. On the better drained sites, medium-aged,silver 
maple occurs in almost pure stands. Woody vines, especially riverbank 
grape, gain importance with time. 

Black willow and cottonwood mature in about 45 to 55 years 
(Fowles ,1965). Following death or logging, silver maple and boxelder 

replace 'them and assume a co-dominant role in older stands. Hosner and 
Minckler (1963) also concluded that the frequency of silver maple and 
boxelder seedlings in cottonwood-willow stands suggested that the future 
stand will consist predominantly of these two species. Sycamore gains 
dominance in areas with a well-drained sandy substrate. Reproduction in 
these stands indicates that American elm, slippery elm, sugarberry, and 
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green ash have a potentially more important role later as canopy trees. 
Herbaceous species indicative of greater habitat stability include 
sedge, catbrier, and lizard-tail. 

Succession beyond older stands is presently indistinct. Tree 
and herb species common to nearby woodlands in the protected flood plain 
are not present in the unprotected areas. Conspicuously absent are pin 
oak, swamp white oak, swamp chestnut oak, and sweetgum. Swamp species 
such as swamp cottonwood, baldcypress, and pumpkin ash, are also unknown 
in the unprotected flood plain. The forest communities in many protected 
areas are on heavy, clay loam soils which are characterized as being slow 
to drain (Norton,et al..1933). However, soils in the unprotected areas 
are mostly fine sandy and silty loams which are moderately to readily 
water permeable (Parks and Fehrenbacher,1968). Sloughs and flats are 
higher in clay. The coarse and permeable soils, the periodic flooding 
during the growing season, and the scouring action of flood water 
probably explain the absence of many common protected flood plain trees 
in the unprotected areas. Succession toward these protected flood plain 
types will progress extremely slowly if at all. More likely, succession 
will continue, excepting catastrophic floods, to a silver maple-boxelder 
disclimax and be held in check by natural disturbances at this stage. 
Light-tolerant American elm, sugarberry, and gxeen ash which are present 
n6w in small numbers, will be more important elements in this semi-stable 
stage. 

Should the water table be significantly lowereq and flooding 
occur only rarely, succession will progress further. The bottomland 
forests at:Horseshoe Lake Wildlife Refuge, Alexander County, Illinois, 
may be an example of this advanced succession. This former Mississippi 
River island has well-drained, sandy loam soils on the highest elevations 
and increasing amounts of clay at lower elevations (Cavanaugh, et aL,1973). 
The highest and sandiest soils support dominant trees of beech, sugar 
maple, bitternut hickory, and basswood. The lower clay soils support 
sweetgum, American elm, red maple, boxelder, and red ash as dominants, 
with bald cypress and water-tupelo dominant in standing water (Weaver 
and Robertson, 1973). Hosner and Minckler (1963) suggested that progres
sion of these unprotected stands to a drier oak-hickory climax is depen
dent upon long-term geologic changes such as major soil depositions or 
changes in stream course. 

Succession is often disrupted in the unprotected flood plain. 
Standing water often may damage vegetation of young bars, younger stands, 
or older stands. If the damage is sufficient to kill trees and shrubs, 
secondary succession occurs. Logging, common in older stands, causes 
the establishment of the early secondary succession type. Cultivated 
fields, if abandoned, will proceed to old fields, then to younger stands, 
and finally to older stands. Abandoned fields lose most signs of manage
ment after 3 to 5 years. Saplings of silver maple and white mulberry, 
as well as riverbank grape, suggest that succession in old fields pro
gresses toward younger stand vegetation. 
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As succession advances or is disrupted, the animals dependent 
on a community for food, shelter, or reproduction must move to another 
area or adapt to the new successional stage. Those animals incapable of 
moving or adapting will eventually die. In discussing animal succes
sion, one must remember that many animals depend upon more than one 
community and move freely among them. 

Sand and mud flats are utilized by fish crows, gulls, terns, 
scavengers like the raccoon, opossum, and skunk, some toads, and soft
shell turtles. The adjacent side channels and the sloughs support 
beaver, muskrat, migrating waterfowl, herons, egrets, frogs, water 
snakes, mud and snapping turtles, and aquatic salamanders. As the area 
becomes drier, aquatic animals gradually disappear, and terrestrial 
vertebrates enter. A few vertebrates occur in all terrestrial habitats; 
these include some small rodents such as the white-footed mouse, house 
mouse, and deer mouse, birds of prey, and seed-eating birds such as 
cardinals and dark-eyed juncos. 

In addition to those animals found in all terrestrial habitats, 
rabbits, opossums, rodents, some carnivores, insect- and seed-eating 
birds, certain frogs, and turtles also utilize young bars. The drier 
and more mature younger stands favor deer, carnivores, hole-nesting 
birds, small insectivorous birds, land turtles, terrestrial salamanders, 
and some snakes. Although older stands are similar in animal composi
tion to younger stands, a few of the tree-nesting birds and the more 
solitary carnivores prefer the more mature stands. 

Early secondary succession favors those species preferring 
tangled, brushy habitats, especially small rodents, seed-eating birds, 
and snakes. Levees, pastures, and cultivated fields attract animals 
preferring more open spaces; the woodchuck, pocket gopher, killdeer, 
horned lark, meadowlark, toads, and snakes are typically found there. 
If flooded, animals associated with water, such as shorebirds, waterfowl, 
water snakes, and frogs move into the area. Old fields harbor species 
similar to those in early secondary succession and cultivated fields. 

Capture data of small mammals exemplifies the concept of 
animal succession. In a l6-year study on a disturbed flood plain in 
central Illinois, Wetzel (1958) found that the deer mouse was the first 
invader. The prairie vole followed after sufficient grass cover had 
developed. With the establishment of trees and a hu~us layer, the deer 
mouse was replaced by the white-footed mouse. A similar trend was found 
in the unprotected flood plain of the Mississippi River (S.I.D., 1973). 

2.2.2.4. Pestiferous Plants and Animals 

a. Plants. Several plant species are found in the unprotectec 
flood plain which may cause allergic reactions or skin irritation. Most 
common of these is poison ivy (Rhus radicans). It is found in nearly all 
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cover types throughout the flood plain. Individual reactions 
vary but it causes severe discomfort to some people. Horse-

weed (Ambrosia trifida), also known as giant ragweed, is locally abundant 
in the flood plain. The pollen causes allergic reactions in many indi
viduals and is the principal "hayfever" species. Various species of 
nettle occur in the flood plain and are the cause of concern and nuisance 
to those which come in contact with them. The "stinging" hairs break off 
in the skin,causing an intense itching or burning sensation. 

b. Animals. Some aspects of public health involving animals 
of the unprotected flood plain are discussed below. Although records 
are not available for any diseases or some animal species from the flood 
plain specifically, information presented is pertinent to our study area. 

(1) Mammals. Rabies is an infectious disease that affects 
the nervous system, including the brain and spinal cord, of animals in
cluding man. The disease is caused by a virus present in the saliva of 
infected animals and usually transmitted by the bite of a rabid animal. 
Dogs, foxes, coyotes, wolves, beaver, cats, skunks, raccoons, and bats 
are known carriers; several other mammals are suspect. Skunks and foxes 
are the major carriers of the disease in wild animals (McLea~ 1970). In 
1961, no cases of fox or bat rabies were reported in the river counties 
of Illinois or Missouri (U. S. Department of Health, Education, and 
Welfar~ 1961); but dog rabies was reported in St. Louis County, and skunk 
rabies in Jefferson County, Missouri. Except for the wolf, all the 
known carriers occur in the unprotected flood plain; hunters, fishermen, 
and other users of the area could be exposed to this disease. 

Tularemia, an infection of ticks, rabbits, man, rodents, and 
other animals, is caused by the bacterium Francisella tularensis (U. S. 
Department of Health, Educat~on, and We1far~ 1964). Illinois, Missouri, 
and five other states reported 56 percent of all cases in the Unlted States. 
From 1959 to 1963, 7.20 percent of the cases reported per year in 43 
states were from Missouri, 8.41 percent from Illinois. In 196~,the 
incidence of tularemia in Illinois declined to 3.61 percent, while in 
Missouri it increased to 10.11 percent of the cases per year. Man is 
infected primarily by skinning infected rabbits, but also by receiving 
bites from infected ticks and deer flies, skinning small rodents, 
muskrats, or beaver, drinking water contaminated by muskrat or beaver, 
or by eating insufficiently cooked infected meat. The incidence of 
tularemia in man is highest in the summer in Illinois and Missouri. 

Leptospirosis 'disease is a bacterial (Leptospira interrogans) 
carried by livestock, dogs, cats, foxes, opossums, skunks, raccoons, bob
cats, rats, mice, voles, and bats (U. S. Department of Health, Education, 
and Welfar~ 1963). Bacteria infect the kidneys and are shed in urine, 
then enter the body through breaks in the skin or through the nose, 
mouth, or eyes. A highly contagious disease, leptospirosis is causing 
the death of cattle in Missouri (Anonymous,1973). The flooding of low
lands has made contaminated water available to livestock. 
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(2) Reptiles. No deaths from snake bite have been reported 
recently in Illinois (Smith,196l), and none were mentioned in Missouri 
(Anderson, 1965). An average of 14 people die in the United States each 
year (Parish,1963,in Burkett, 1966) out of 5,000 bitten (Burkett, 1966). 
Timber and canebrake rattlesnakes cause the most serious bites, followed 
in order by the cottonmoutn and copperhead. More people are bitten by 
copperheads than by any other poisonous snake in this area, but the 
fatality rate is less than 1 percent (Anderso~ 1965). As poisonous 
snakes are found in the unprotected flood plain, hunters, trappers, 
fishermen, mushroom hunters, and others may come in contact with them. 

(3) Invertebrates. The following annotated list discusses 
only the major groups and public health concerns: 

Class Arachnida 

Order Araneida (Spiders) 

Family Loxos.celidae 

Loxosceles reclusa Gertsch and Mulaire, brown recluse spider. 
Poisonous. Bite serious, necrotic and ulcerative. Lives in 
buildings, wood piles, cracks in the ground (Baerg, 1959). 

Family Theridiidae 

Latrod~ctus m~ctans (Fab.), black widow spider. Poisonous. 
Neurotoxic and systemic reaction. Found under stones, in 
brush piles, and vacant animal burrows (Baerg,1959). 

Order Acarida (Mites, Ticks, Chiggers) 

Family Ixodidae 

Dermacentor variabilis (Say), wood tick. Transmits causative 
agent of Rocky Mountain spotted fever; causes tick paralysis 
(Stannard,1967). Field mice host immature stages. Most 
mammals except rabbits attacked by adults. Woodland and brushy 
habitat. 

Amblyomma americanum (Linn), lone star tick. Bite extremely ir
ritating to human skin. Possibly transnlits Rocky Mountain spot
ted fever and tularemia. Attacks rabbits especially. Woodland 
and brushy habitat (Stannar~ 1967). 

Ixodes scapularis Say, black-legged tick. Causes dermatosis. 
Attacks mammals and birds (Herms and James, 1961). 
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Family Dermanyssidae 

Dermanyssus gallinae (DeGreer), chicken mite. 
in dermatitis. Transmits St. Louis and equine 
Primarily a chicken parasite (Bake~ 1956). 

Bite in man results 
encephal it is. 

Ornithonyssus sylvarium (Cane and Fan.), northern Em"l mi teo 
Transmits St. Louis and western equine encephalitis. PalAsitizes 
domestic or wild fowl. 

O. bursa (Berlese). Fowl parasite. Bite in man causes dermatitis. 

Echinolaelaps enchidnus (Berlese), spiny rat mite. Res0t'voir 
of causative agent of tularemia. 

Haemolaelaps glasgowi (Ewing), common rodent mite. Reservoir 
or causative agent of tularemia. 

Family Pyemotidae 

Pyemotes ventricosus (Newport) .. hay itch mite. Causes severL, 
dermatitis and secondary infections. Parasitizes insect 1ann:,,' 
which are pests of grains and hay (Baker. 1956). 

Family Demodicidae 

Demodox spp., follicle mites. Implicated in skin disorders 
and dermatitis. Several different mammals attacked by species j ': 

this genus (Baker,1956). 

Family Trombiculidae 

Trombic4la alfreddugesi (Oudemans), chigger. Bites result i.n 
dermatitis and an allergic reaction. Many vertebrates para
sitized; man is an accidental host (Baker. 1956). 

Family Sarcoptidae 

Sarcoptes scabei (DeGreer), itch mite. Burrows into skin and 
causes severe irritatiqn which may lead to secondary infectiol1 
Man and domestic animals affected (Baker,1956). 

Class Insecta 

Order Orthoptera (Grasshoppers and Allies) 

Family Blattidae (Cockroaches) 

Parcoblatta spp., wood cockroaches. Six species rerorded i.n the 
unprotected flood plain, younger stand. Roaches in genera.l 
transmit viral, bacterial, fungal, and protozoan diseases (Roth 
and Willis, 1957). 
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Order Hemiptera (True Bugs) 

Family Reduviidae (Assassin Bugs) 

Reduvius spp., assassin bugs. Can inflict painful bite; local 
inflammation and swelling may follow (Horsfall, 1962). 

Arilus cristatus (Linn.), wheel bug. Can inflict painful bite; 
local inflammation and swelling may occur (Herms and James, 1961). 
This and the previous species prey on other invertebrates. 

Order Coleoptera (Beetles) 

Family Staphylinidae (Rove Beetles) 

Occur around decaying plant and animal material. 
found. in the Mississippi flood plain may transmit 
and James,196l). 

Some species 
anthrax (Herms 

Paederus spp. Cause painful blisters upon contact with human 
skin (Faust,et al~l968) 

Family Silphidae (Carrion Beetles) 

Silpha spp. and Nicrophorus spp. Both collected in a mammal can 
trap in the unprotected flood plain. Transmit anthrax (Horsfall, 
1962). 

Family Dermestidae (Skin Beetles) 

Various life stages transmit anthrax (Herms and James, 1961); 
invade the auditory canal of man; cause an allergic reaction, 
possibly asthma (Faust,et~,1968). 

Family Scarabaeidae (Scarab or Lamellicorn Beetles) 

Implicated in disease transmission. Scavengers, some carrion 
and dung feeders (Horsfall, 1962). 

Family Oedemeridae (False Blister Beetles) 

Implicated in disease transmission. Larvae thrive in moist 
decaying wood, especially driftwood (Faust, et a~,1968). 

Family Ptinidae (Spider Beetles) 

Implicated in disease transmission (Faust, et aL,1968). 
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Family Me10didae (Blister Beetles) 

Causes blisters upon contact with human skin (Herms and Jame~ 
1961). 

Family Curcu1ionidae (Weevils) 

Some species cause allergic reactions similar to that of the 
skin beetles (Faust,~,1968) 

Order Lepidoptera (Moths and Butterflies) 

Family Noctuidae 

With urticating hairs. Contact with skin causes inflammation and 
possible systemic disturbance (Matheso~ 1950). 

Catocala spp., underwings. Taken in unprotected flood plain on 
levee and in younger stand. 

Order Diptera (Flies) 

Family Culicidae (Mosquitoes) 

Includes the flood water mosquitoes who lay eggs in soi1 which 
is seasonally flooded; eggs hatch under the stimulus of moisture. 
55 species in Illinois, 51 in Missouri. Some of the most important 
species are listed (Ross and Horsfal~ 1965; Smit~ 1955). 

Aedes spp. Eggs laid in woodland depressions, ditches, borrow pits, 
and artificial containers. 

~ aegyptii (Linnaeus). Probably eastern, western, and St. Louis 
encephalitis. Prefers human blood to blood of other animals. 

~ dorsalis (Meigen). Western equine encephalitis and St. Louis 
encephalitis. 

A. thibaulti Dyar and Knab. Painful biter. Locally abundant 
in southeast Missouri. 

Anopheles spp. Transmit tularemia, malaria, and encephalitis. 
Eggs laid around pools and marshy areas with vegetation. 

A. crucians Wiedermann. Transmits malaria. 

A. quadrimaculatus Say. Most important malarial vector in south
eastern United Stat~s. Abundant around suitable breeding areas. 
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Culex pipiens Linnaeus, northern house mosquito. Western 
equine and St. Louis encephalitis, possibly tularemia. Breeds 
in ditches and artificial containers. Persistent biter. 

Culiseta spp. All strains of equine and St. Louis encephalitis. 

Family Simuliidae (Black Flies, Gnats) 

Bite can be severe and serious, causing extreme pain, itching, 
and swelling. Larvae attach to rocks or vegetation in running 
water. Floods may wash in large numbers of eggs; with subsequent 
flooding they hatc'h, the larvae develop, and huge swarms of adults 
may result. Livestock, man, and presumably wild animals are 
attached (Herms and James, 1961). 

Family Chloropidae (Fruit Flies, Eye Gnats) 

Hippelates spp., eye gnats. Involved in mechanical transmission 
of pinkeye (Graham-Smit~ 1930). Eggs laid on freshly disturbed 
ground with high moisture content. Larvae found in decaying 
material (Stone, et al~J.965). 

Family Tabanidae (Horse Flies, Deer Flies) 

Swarm annoyingly, cause painful bites, act as mechanical and 
cyclic disease vectors. Harrassment of livestock can lead to 
weakened condition. Eggs deposited on aquatic vegetation or 
vegetation overhanging water. Larvae found in moist soil, 
humus, and mud of flood plains and ditches (Anthony, 1962). 

Tabanus spp., horse flies. Transmit anthrax and causative agent 
of tularemia. Pests around sand areas. 

Chrysops spp., deer flies. 
of ',tularemia, and possibly 
persistently. 

Transmit anthrax and causative agent 
other diseases. Swarm around the head 

Family Muscidae (Miscid Flies) 

Responsible or partly responsible for transmission of typhoid, 
paratyphoid, cholera, dysentery, salmonella enteris, anthrax, 
conjunctivitis, poliomyelitis, and tuberculosis (Herms and 
James ,1961; West, 1951). Transmit eggs of several parasitic worms. 
Produce traumatic myiasis and pseudomyiasis (James, 1947). 
Larvae and adults feed on excreta and carrion, adults associate 
freely with man. Transmission is mechanical or due to regurgi
tation during feeding (Matheso~ 1950). Many species in this 
family are found in the unprotected flood plain, all of which 
can bring about one or more of the above problems. Includes 
Musca domestica Linn., the common housefly (Wes~ 1951). 
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Culex pipiens Linnaeus, northern house mosquito. Western 
equine and St. Louis encephalitis, possibly tularemia. Breeds 
in ditches and artificial containers. Persistent biter. 

Culiseta spp. All strains of equine and St. Louis encephalitis. 

Family Simuliidae (Black Flies, Gnats) 

Bite can be severe and serious, causing extreme pain, itching, 
and swelling. Larvae attach to rocks or vegetation in running 
water. Floods may wash in large numbers of eggs; with subsequent 
flooding they hatc'h, the larvae develop, and huge swarms of adults 
may result. Livestock, man, and presumably wild animals are 
attached (Herms and Jame~ 1961). 

Family Chloropidae (Fruit Flies, Eye Gnats) 

Hippelates spp., eye gnats. Involved in mechanical transmission 
of pinkeye (Graham-Smit~ 1930). Eggs laid on freshly disturbed 
ground with high moisture content. Larvae found in decaying 
material (Stone, et allO ,J.965). 

Family Tabanidae (Horse Flies, Deer Flies) 

Swarm annoyingly, cause painful bites, act as mechanical and 
cyclic disease vectors. Harrassment of livestock can lead to 
weakened condition. Eggs deposited on aquatic vegetation or 
vegetation overhanging water. Larvae found in moist soil, 
humus, and mud of flood plains and ditches (Anthony, 1962). 

Tabanus spp., horse flies. Transmit anthrax and causative agent 
of tularemia. Pests around sand areas. 

Chrysops spp., deer flies. 
of ',tularemia, and possibly 
persistently. 

Transmit anthrax and causative agent 
other diseases. Swarm around the head 

Family Muscidae (Miscid Flies) 

Responsible or partly responsible for transmission of typhoid, 
paratyphoid, cholera, dysentery, salmonella enteris, anthrax, 
conjunctivitis, poliomyelitis, and tuberculosis (Herms and 
James,196l~ West, 1951). Transmit eggs of several parasitic worms. 
Produce traumatic myiasis and pseudomyiasis (James, 1947). 
Larvae and adults feed on excreta and carrion, adults associate 
freely with man. Transmission is mechanical or due to regurgi
tation during feeding (Matheso~ 1950). Many species in this 
family are found in the unprotected flood plain, all of which 
can bring about one or more of the above problems. Includes 
Musca domestica Linn., the cornmon housefly (Wes~ 1951). 
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2.2.3 

F8Ddly Vespidae (Vespoid Wasps) 

V,spula spp., bald-faced hornets, yellow jackets. Venomous and 
agressive. Most build nests undergro,und (Horsfall, 1962). 

folistes spp., paper wasps. Venomous. Build nests in buildings 
(Horsfall, 1962). 

Family Sphecidae (Sphecid Wasps) 

Potent stings. Nest in wood, often found on flowers (Horsfall, 
1962). 

Family Apidae (Bees) 

»qmbus spp., bumble bee. Venomous. Ground nester (Faust,et a1., 
1968) • 

APi! mel1ifera (Linn.), honey bee. Venomous. Partially domesti
cated, also nests in trees (Faust,&t ~.~968). 

RARE AND ENDANGERED SPECIES 

2.2.3.1. United States List 

Information on the status of fauna recognized nationally as 
eDIlaQgered has been taken from the "United States List of Endangered Fauna" 
(I. S. Department of the Interior, 1974). These lists include those 
biotic species which are in danger of extinction through out all or a 
8f.anificant portion of their range. Protection has been established 
fOr Chese species and their habitat, in accordance with the Endangered 
Species Act of 1973 (Public Law 93-205; 87 Stat. 884). Three species 
ff fauna with this classification, the peregrine falcon, southern bald 
eaa1e, and Indiana bat, occur within the Middle Mississippi River 
project area (Table 2-5a). All three species are extermely uncommon 
within the project area as well as other portions of their range. 
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Table 2-5a. Endangered Fauna of the Middle Mississippi River. 

Common Name Scientific Name 

Peregrine Falcon 

Southern Bald Eage1 

Indiana Bat 

Falco peregrinus ana tum 
(Bonaparte) 

Haliaeetus leucocephalus leucocephalus 
(Linnaeus) 

Myotis sodalis Miller and Allen 
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2.2.3.2. State Lists 

a. General. Information on the status of flora and fauna 
recognized by the states of Illinois and Missouri as rare or endangered 
has been taken primarily from three lists: (1) Rare and Endangered 
Vertebrates of Illinois, Preliminary Draft (Illinois Nature Preserves 
Commission, 1971), (2) Rare and Endangered Fish of Illinois (Lopinot and 
Smith, 1973), and (3) Rare and Endangered Species of Missouri (Missouri 
Department of Conservation and Soil Conservation Service, 1974). 

b. Plants. The identification of rare and endangered plant 
species is presently limited to recognition on a state by state basis 
only. The State of Missouri has published such a listing (Rare and 
Endangered Species of Missouri), but no similar publication is avail
able for the State of Illinois at this time. 

A literature search for rare and endangered plant species 
which occur in the seven Missouri counties adjoining the Mississippi 
River revealed that there are 64 such species which may occur on the 
unprotected flood plain (Appendix F). 

c. Aquatic Invertebrates. The status of rare and endangered 
invertebrates is very fragmentary. The State of Illinois has not adopted 
such a list to date. Missouri included a number of invertebrates on its 
list of rare and endangered species, but no attempt was made to assign 
a status tQ .. ,any species. None of the benthic organisms collected by 
Emge, et al. (1974) or Ragland (1974) was included on Missouri's rare 
and endangered list. 

d. ~mtic Vertebrates. Six species of fish which inhabit 
the reaches of the Middle Mississippi River are recognized as "rare" 
or "endangered" either by the States of III nois or Missouri 
(~ppendix G). The alligator gar has been given protection from 
harvest by commercial fishing in Illinois, and the pallid 
sturgeon has been given the same protection in Missouri (Illinois Fishing 
Information, 1974-1975; Missouri Conservation Commission, 1975). 

e. Terrestrial Invertebrates. Although the list of rare and 
endangered species of Missouri includes invertebrates, the State of 
Illinois has not yet adopted such a listing. Because of the complexity 
of this group, and the lack of information pertaining to individual 
species diversity and distribution, no attempt has been made to identify 
rare and endangered invertebrates for the purpose of this report. 

f. Terrestrial Vertebrates. A total of 67 terrestrial ver
tebrate species which occur in the project area are recognized under 
either or both of Illinois' and Missouri's, "Rare and Endangered Species 
Program" (Appendix G). 
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2.3. CULTURAL ELEMENTS 

2.3.1. DEMOGRAPHY 

2.3.1.1. Population 

In 1970 the population of the counties bordering the stretch 
of river considered in this environmental statement was 1,584,941. The 
vast majority of this population was confined to Jefferson, St. Louis, 
and St. Clair Counties which are part of the St. Louis Standard Metro
politan Statistical Area (SMSA). The population of these metropolitan 
counties accounts for almost 85 percent of the total population of the 
study area. The rest of the study area is relatively sparsely settled, 
with the exception of Cape Girardeau County, Missouri, and Jackson 
County, Illinois, which contains the cities of Cape Girardeau and 
Carbondale, respectively. 

Population fluctuations in the study area in recent decades 
have mirrored trends occurring on a national scale. Metropolitan 
counties or counties with ready access to metropolitan areas have grown, 
while counties with a rural based economy or which were inaccessible 
to urban areas have been bypassed by growth and in many instances have 
experienced declining populations. This trend can be seen in Table 2-6 
below, which compares population rates of change in study area counties 
from 1950 to 1970. 

Table 2-6. Rate of population change by percent, 1950-1970. 

County 

St. Louis 
Jefferson 
Ste. Genevieve 
Perry 
Cape Girardeau 
Scott 

St. Clair 
Monroe 
Randolph 
Jackson 
Union 
Alexander 

Percent Change 

173.7 
176.9 
14.5 
-3.3 
28.5 
1.2 

38.4 
41. 8 
-.9 

44.3 
-21.6 
-40.9 

Source: U. S. Census of Population, 1950-1970. 
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As can be seen in Table 2-6, the metropolitan counties 
identified above experienced substantial growth over the two decades, 
as did Cape Girardeau and Jackson Counties. Monroe County's location 
in the zone of the St. Louis SMSA also placed it in a formable posi
tion for growth. The other counties in the study area have grown at 
a slower rate, or have experienced substantial losses in their popula
tion base. 

Again, this is a national phenomenon caused, in part, by 
the centralization of business and, therefore, job opportunities in 
urban areas. With the corresponding reduction in the amount of agri
cultural employment opportunities due to farm mechanization, rural
based populations have been forced to relocate in or near urban areas. 
Unless factors which alter these centralization processes occur, it 
can be expected that future population growth will largely accrue to 
the metropolitan portion of the study area, and the more urban counties 
of Cape Girardeau and Jackson. Population projections prepared by the 
offices of the Missouri and Illinois State Governments predict that 
population in the metropolitan counties of Jefferson, St. Louis, and 
St. Clair will increase 41 percent between 1970 and 1990, while for 
other counties the increase should total about 18 percent. 

2.3.1.2. Spatial Distribution 

Within each county interval redistribution of population can 
occur. Since this environmental statement is most concerned with the 
inteZ'face of river and land, those townships of counties fronting on 
the river are important. In general, the trend over the past decade 
concerning population distribution, has been a proportional reduction 
in riverward township's share of study area population. Of the 24 
townships fronting the river, 20 (83 percent) grew at a slower rate 
or lost proportionately more of their population between 1960 and 1970 
than did their respective counties. This fact tends to indicate that 
on the whole, population movement in the study area counties has oc
curred away from the river. 

In addition to differences in proportional distribution of 
population, counties vary as to the type of residences of their popula
tion. Almost 87 percent of the population of metropolitan counties 
reside in urban areas compared with 53 percent of the population living 
in the rest of the study area counties. Similar differences, shown in 
Table 2-7 are present in rural farm and rural non-farm places of 
residences. 

150 



Table 2-7. Place of residences. 

Place Urban 

Metropolitan Counties 86.9 

Non-metropolitan counties 52.8 

Source: U. S. Census of Population, 1970. 

Percent 
Rural Farm 

.8 

11. 7 

Rura 1 Non-Farm 

12.3 

35.5 

The figures in Table 2-7 above have been aggregated, and there 
is wide variation within both groups. For example, in Jefferson County, 
part of the metropolitan group, 81 percent of the population is classified 
as rural non-farm; while in the non-metropolitan counties of Cape 
Girardeau and Jackson a higher proportion of urban residential distribu
tion is found than Table 2-7 indicates. Nevertheless, the general picture 
that emerges from considering rural-urban data, is of two distinct types 
of areas having different patterns of residential distribution. 

2.3.1.3. Migration 

Net migration figures for 1970 substantiate the conclusion 
that differential rates of population growth among counties in the study 
area correspond to the relative attractiveness of metropolitan and urb~n 
areas as growth and job opportunity centers. In viewing migration 
totals, it is metropolitan counties and those counties with expanding in
dustrie~ that have attracted new residents while other counties have lost 
part of their population to these growth centers (Table 2-8). 

Table 2-8. Net migration 1960 to 1970. 

County 

St. Louis 
Jefferson 
Ste. Genevieve 
Perry 
Cape Girardeau 
Scott 
St. Clair 
Monroe 
Randolph 
Jackson 
Union 
Alexander 

Net Migration (percent) 

21. 7 
37.6 
-3.1 
-9.2 

9.6 
-10.6 
-3.3 
12.8 

.4 
19.8 

-10.4 
-2.1 

Source: U. S. Census of Population, 1970. 
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2.3.2. ECONOMIC CHARACTERISTICS 

2.3.2.1. The Mississippi River System 

The Mississippi River plays a vital part in the national 
economy, providing low-cost water transportation to the eastern, 
sou~hern, and central United States, and to the west by way of inter
modal transfer. The Mississippi River system consists of the main 
channels and all navigable tributaries of the Mississippi, Illinois, 
Missouri, and Ohio Rivers. 

For navigation purposes, the Mississippi River itself is 
divided into upper and lower reaches. The lower Mississippi extends 
from the Gulf of Mexico 100 miles south of New Orleans north to Cairo, 
Illinois, a distance of 984 miles. On the lower reach, a nine-foot 
channel for river commerce is maintained through dredging. The upper 
Mississippi River extends north from Cairo, Illinois, to Minneapolis, 
Minnesota, a distance of 853 miles. From St. Louis northward, a series 
of 29 dams has been constructed on the Mississippi River to maintain 
the necessary depth. The project area, from St. Louis to Cairo, is 
open river, and is also maintained by dredging. 

On the Mississippi River system, tonnages of commodities 
shipped has increased continually over the past decade. Table 2-9 
details the increases over the entire system, and in the areas with 
which the study is concerned. 

Table 2-9. Inland waterborne commerce, 1962 and 1972. 

Million Tons (short tons) 
Percent 

Mississippi River System 
Minneapolis to Gulf 
St. Louis to Cairo 

1962 

200.0 
92.0 
35.1, 

1972 

326.6 
178.8 

67.5 

InCre;1f'e 

63 
94 
92 

Source: U. S. Army Engineer Division, Lower Mississippi Valley, 1972. 

Major commodities transported on the system are grain, coal, 
petroleum products, cement, sand and gravel, industrial and agricultural 
chemicals, iron ore, steel, and metal products. Table 2-10 provides 
information on the relative amounts of the major kinds of products 
shipped on the system in 1971. 
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Table 2-10. Commodity distribution, 1971. 

Commodity Million Tons Percentage of Total 

Grains 23.1 7.6 
Coal 96.7 31. 9 
Petroleum Products 77 .6 25.6 
Others 105.8 34.9 

303.2 100.0 

Source: U. S. Army Engineer Division, Lower Mississippi Valley, 1972. 

The project reach is a key link in the inland waterways 
system. It ties together the Upper Mississippi, Illinois, and 
Missouri Rivers to the north and the Ohio River system and the Lower 
Mississippi River and their tributary waterways to the south. 

The importance of this link is demonstrated in the fact 
that, despite the pr:sence of the largest port (St. Louis) in the 
system in the reach, in 1972 approximately two thirds of the tonnage 
passing through the reach neither originated nor ended there. 

Table 2-11 presents a breakdown of tonnage moving in the 
reach between the mouth of the Missouri and the mouth of the Ohio by 
commodity type and origin-destination-direction categories. A break
down for the project area alone is not available. 

Major commodities transported in the reach are the same as 
those on the system. A total of 47,007,337 tons, or nearly 70 percent 
of the total tonnage in 1972, consisted of just three ,commodities: 
grain, coal, and petroleum. Thirty-seven percent of total tonnage 
was in grain alone. 

2.3.2.2. Regional Economy 

The project area includes two district economic regions. 
Bordering the northernmost portion of the reach is the St. Louis metro
politan area, characterized by a 1970 population of 2.4 million 
people, a large and diversified manufacturing base and the largest port 
in the inland waterways. South of St. Louis, by contrast, the river 
flows through a largely rural area, with few towns or ports, until it 
reaches Cairo. Because of the diverse nature of the two areas, it is 
appropriate to consider them separately. 

a. St. Louis Area. 

(1) Industries and Employment. The economy of the St. Louis 
region is quite diverse with a rather broad manufacturing base. Manu
facturing makes up about 25 percent of employment, commerce 25 percent, 
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Table 2-11. 

Commodity 

Grain 

Coal 

Petro 

CSS::; 

I 

Internal Commodity Tonnage by Commodity and Direc.tion, :Mouth of Missouri to Mouth of Ohio, 1972 

Inbound Outbound Through Inbound Outbound Through 
Upbound Upbound Upbound Total Upbound Downbound Downbound Downbound Downbound ______ ~ __________ L_ ________ ~ __________ ~ ____________ ~~~ ____ ~~ ______________ ~~~~~==~ 

24,958,048 4,515 3,255 1,427 

11,752,901 1,286,678 370,108 5,743,842 2,206,808 19,195 

10,296,388 24,293 1,853,360 921,138 4,860,438 118,826 

781,050 232,786 9}55021J!725 

:::78,366 32,843 73;,607 

., ~ 366 ~-~:E; .. 239 

i .... c:: '! ,)::, -:;: (';0 
'.' 5- -- ~ -' } - -., -)" ./ 

.J.g ,- os 

',335,!dl 

492,680 1,707,158 22,749,01: 

656,695 

211,566 

:71~726 

2,123,602 

303,401 

665,567 

94,410 

:...-: ,;. ;:~ "': 
...... ) _.,/...i... 

2,66E 

1,558,237 

598,77: 

882.38~ 

312,76: 

') -: ' -, (,~ Qn 
_I v0'-..1)vv 



services and government 30 per"'l'I1I" clild the remallli.ng 20 p\~rcent is 
miscellaneous employrnent' c..ateg~q-i.es (see Table :Z--·12). 

Major manufacturing i IHlw,;tr Le:; of both durable and non
durable goods are located .in 1 !I'~ regi.)IL The lar~est indu:'ltria1 
groups are the transpot'La t10n ('qu i pmellt indus tr ies. automoti.ve manu
facturing industry, aircraft and 01ecLronics industries, the chemical 
industry, the food processing i ndllstr i t,:S, and metal processing and 
metal products jndustcL.l";' (~,;e;: Table :,J., 13) . 

Regional !AI!!'; 980, (lOa person'; in 196;; dnd has 
decreased since that Cllue Lu a L9!2 fLi',ure of 961,000. Ti\(;:: loss of 
employment has been concentral',·d in t1H' manufac;:llci.ng se,,!,tlwnt which 
declined from 292,000 to l'n,!)I)!) 'f! til,: same period (U. S. Department 
of Labor, 1969 and 1972). 

The regional economy, ~~ mea:;ured by employment, has not 
compared favorably with Pl.l:;w tile nat:lunal economy or o!Jt~;r metro
poU,tan areas in rec,'.nt ye<~n:;. S fICC, J969, St. Louis reg Lnna1 em
ployment has declined '.:lil aV"r'I/'t () f 1.:: percent pel" year, compared to 
a national tnerease of 2.'1 P(;"·"nl pCI' vear, and Il1l aver;li~c of 0.1 
percent per year i ncn~a,;(" Iu I :,,! c "ted wetropoLi 1 ,In arf~" .: I':ast-West 
Gateway Coordinating Coufl(.'il, lilr\). 

Intra-regional employn,('nt shifts with:Ln the St" Louis 
region over the 1956-1971 per i Lave c:onslsted of slzable decU.nes 
of employment in the Cfty at Sc" louis .. particularly in the area of 
manufacturing employment and \\Ihnlesalf Lrade .' nnd an ovend.1 decline 
in the city's share of pmploynii.~I1t: t'rOill 62.9 percent: in 19'6 to q·S.O 
percent in 1971. At the same 1. Jme" St. Louis County's share of re
gional employment increased from IS.1 1,ercent :i.n ] 956 to 11. q percent 
in 1971 (see Table 2-14). 

(2) ,Y.~~~.rl(!'y:I~~.l~.t. From 196& to 1971, unemploya'I"nt grew 
steadily in the St. Louis regioll, reacblng a high of 6.2 plrcent in 
1971. Since 1971, the Iluemp]oyment rate has remained higher than 
during the periods of peak employment of 1968 and 1969, however, the 
rate has dropped somewhat Table 2-15). 

The three outl Mj;;~~O;id c)imties (St. Charl"e", Jefferson, 
and Franklin) still hav':' ";nk! j '3harC' ;:f the employment:, b',lt are 
growing significantly, 'rhe LlrJO ;lia jor [lltnois cOllnties (!:sdison and 
St. Clair) have iJ decli ning 11".-" .d' the regiona t employment, whi le 
Monroe County has remained dt ,~1956 nercentage Level (East-West 
Gatevay Coordinating CC)1'ncL! 73). 
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Table 2-12. St. Louis area (~ll1ployment. 

Civilian Work Force 

Uneinployment 

Employment - Total 

Manufacturing 
Durable Goods 
Non-Durable Goods 

Non-Manufacturing 
Mining 
Construction 
Transportation 

Communication, 
Public Utilities 

Commerce 
Finance, Insurance, 

Real Estate 
Services 
Government 

Other Non-Agricultural 
Agricultural 

Annual Average 
Employment (000) 

1964 

91B 

Bjq 

269 
161 
108 

63 
160 

1.10 

117 
91 
83 
l!f 

1968 

1,019 

3'.J 

980 

293 
184 
109 

68 
183 

1+5 
HZ 
120 

76 
11 

1972 

1,024 

62 

961 

257 
163 

9L. 

624 
3 

32 

64 
192 

L~ 7 
156 
130 

70 
10 

NOTE: Numbers may not total due to rounding. 

Percent 
of Total Percent 

Employment, _Change 

1972 

LOO.I) 

26.8 

61+.9 
0.3 
3.3 

6.7 
20 .. 0 

4.9 
16.2 
U.S 

7.3 
LQ 

1964-72 

-1- 11.5 

+ 67.6 

-1- 9.3 

4.5 
+ 1.2 
-- 13.0 

-1- 21.4 

.. 20.0 

1.5 
-1- 20.0 

+ 17.5 
+ 33.3 
-I- A5.0 
-- 15.7 
-- 28.6 

------------_._---_ .• -._----_.-.-,,-_. --------
Source: U. S. Department of Litbor, 1973. 
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Table 2-13. Employment by Ln,..!'ustry group, St. Louis Region 

Manufacturing 
Durable Goods 

Primary Metal Indu,; lr iee; 
Fabricated Metal PtudU,~ls 
Machinery, Excep I. E1ec: IT leat 
Electrical Equipmenl: and 

Supplies 
Transportation Eqninnh::~li 

Other 
Non-Durable Goods 

Food and Kindred ProductB 
Printing and Priblishing 
Chemicals and All:i ell 

Products 
Textiles and Appi..n· 
Others 

Annual Average 
Employment (OOOL __ _ 

1964 1968 1972 

268.6 
161.0 

25.9 
18.3 
18.2 

1~'. 2 
56.7 
21.7 

107.6 
29.1 
14.3 

21.5 
V'i.9 
27.8 

292.6 
183.,6 

23.7 
21.5 
20.8 

19.3 
66.7 
31 .• 6 

109.0 
27 .8 
1 'j.l 

2/f .1 
13.5 
2g.5 

256.7 
162.7 

21.4 
19.9 
20.5 

17.2 
58.6 
25.1 
94.0 
23.0 
15.2 

20.5 
11.5 
22.9 

Source: U. S. Department of Labor, 1973 

Table 2-14. Shares of TegLoual employment, St. Louis Region. 

City of St. Loul,:>,. Ho. 
St. Louis COllUi:y Ho. 
St. Charles • Mo. 
Franklin County, 1'10. 
Jefferson Counl:Y. Ho. 
Hadison County, Ill. 
Honroe Count'i, r .It. 
St. Clair COUll')', T 1. 

________ ._ •• ' __ ._" ...... , ....... 0' __ -._ ••••• --_. __ • 

1956 1971 

62.9% 
15.1% 

1.1% 
1. 4% 
1. 2% 
9.9% 
O. 2/~ 
8.0% 

48.0% 
3L Lf% 

2.2.% 
1.7Z 
1. 5% 
8. 3~;; 
o.n 
6.n 

Table 2-15. Annual ave ag.~ unemployment - St. LOllis Region. 
------------,---..... _ .. -.. __ ._._ ... _----_._---_ .. ,,--_. -----------

196:3 
:.l9b9 
1970 
1. i.)]} 

1972 
I q 7 .\ (CiX:3 t 9 rna s • ) 

3.,H 
3.5'10 
5. !I;~ 
6. 2/~ 
6.m; 

._- ......... -"""'--"-"----------- _._-------,_. ------
Source: Missouri Divt:3 Oil of l':mployment Secur:!tv .. Clayton Office, 1973. 
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Compared to other metropolitan regions (data for March only) 
the St. Louis regional umemployment rate of 6.0 percent for 1972 compared 
to a median rate of 4.7 percent for other selected metropolitan regions 
(East-West Gateway Coordinating Council, 1973). 

(3) Personal. income. Figures citing personal income for the 
region on a year-by-year basis are not generally available; however, 
effective buying income, which normally represents 80 to 85 percent of 
total income, illustrates the changes that have occurred in the region. 

Effective buying income for the St. Louis region is estimated 
at $9.4 billion for 1972, up an average of 37.5 percent since 1967 
(See Table 2-16). Effective huying income has increased at a rate 
greater than the consumer price index for the area and represents an 
actual gain in income. 

Table 2-16. Effective buying income - St. Louis Region. 
- _ .. -

Consumer 1 Established2 Effective3 

Price Index Buying Income B!lying Income 
St. Loui.s St. Louis Region in 1967 Dollars 
---------~--~ 

_. 

1967 100.8 $6.9 Billion $6.9 Billion 
1970 116.6 8.2 Billion 7.1 Billion 
1971 120.5 8.7 Billion 7.3 Billion 
1972 123.6 9.4 Billion 7.7 Billion 

Sources: 1. Sales Management, 1973. 
2. U. S. Department of Labor Statistics, 1973. 
3. Estimated by Harland, Bartholomew and Associates, 1974. 

b. Econo~ic Conditions. 

(1) General. Tables 2-17 and 2-18 present county-level 
information for Missouri and Illinois on both a rural farm and rural 
non-farm basis. Since few cities exist on or near the Mississippi 
River flood plain between St. Louis and Cairo, these figures reflect 
typical incomes of people living on the flood plain in rural environ
ments. Particular note should be made of the large percentage of 
families whose incomes fall below the poverty level, noting the general 
increase in this figure with distance from the st. Louis Metropolitan 
Area. These levels range up to a high of 40.9 percent for Mississippi 
County, Missouri. Tables 2--19 and 2-20 contain income data on an overall 
county and state basis to include urban areas, and a noticeable decrease 
in poverty level percentages is apparent. Ste. Genevieve and Cape 
Girardeau Counties in Missouri and all listed Illinois counties have 
significant flood plain areas and the generally low incomes noted in 
county summaries are necessarily important factors for consideration. 
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Table 2-17 

Personal Income Characteristics of Missouri Counties, Bordering the 

Middle Mississippi River Floodplain, 1970 Census 

------------------Rural Nonfarm -------------... -~-.~.--.--.~.----.--<----------~~---
_St_e~<_~_n_e_v_i_ev_e .<X~IF.1{__ C~:E.~giradea~ _Sc_o_t_t_ Mississippi Jefferson 

1969 Incomes 

!viedian income of families, 
1'" _.< dollars 9,899 7,916 6,467 7,191 6,666 4,497 

Mean irlcome of co "' 1 • l.aml-LleS, 
i" .. dollars 10,251 8,333 7,294 7,788 7,340 5,603 

Income < P~vertx Level 

i~umber of families 1,339 192 252 278 650 573 
Percent of families 6.6 15.0 19.0 15.0 19.3 40.9 

Number of unrelated 
individuals 1,160 144 270 258 379 235 

Percent of Q~elated 
individuals 44.0 56.0 70.5 54.0 57.1 71.6 



Median income of families, 
in ·iollars 

inco:ne of 
dollars 

~ ., ~ 

.Larrll..LleS, 

Number of families 

Percent of f&~ilies 

Number of unrelated 
individuals 

Percent of unrelated 
individuals 

Table 2-17 (Concluded) 

Jefferson 

8,950 

9,730 

215 

11.4 

128 

Ste. Genevieve 

1969 Incomes 

7,129 

8,372 

92 

13.3 

28 

Rural Farm 
_Perr}~ Cape Giradeau 

c; /, 

181 

17.2 

40 

'7 
, . 

299 

18.3 

85 

43.4 

Scott 

7,802 

1.0,332 

113 

14.8 

57 

51.8 

.Mississippi 

5,671 

6,564 

167 

26.1 

46 

41.8 



Table 2-18 

PersorlH.:Ll!L::9~T!..~C~lf]:~0 ci:..c:cl s j Ls:_~; of Il1inoi ,; Borderi ng 

tl~}'Iid_'.!.l~:r'l1 ~,'; ~~:.iJ.:l·_L[~~ v('~~'_I-,-,ndplflil~_9'(O Ccwms 

.------ ---------------------

1969 Incomes 

Median Income of 
families ($) 

Mean Incomes of 
families ($) 

Number of families 

Number of UnreliL [.co 

Individuals 

Percent of Unrelated 
Individuals 

1969 Incomes 

Mediam Incomes of 
families ($) 

Mean Incomes of 
families ($) 

Incomes < Poverty Leve] 

Number of Familie~; 

Percent of FamiliJ'~; 

Number of Unrelah:d 
Individuals 

Percent of Unrc] a LC:<l 

Individuals 

H:lDdulph 

Fura1 Nonfarm 

9,1, 

J Ii) 

1.,.1 

JI'{ 

8,952 

9,350 

274 

8.5 

61.0 

Rural Farm 

III ,1:,0 

!i.0 

7,753 

8,467 

158 

11.6 

63 

39.6 

161 

Jnck,;on 

7,739 

8,653 

579 

14.5 

1,326 

60.8 

7,972 

9,628 

122 

13.7 

83 

44.1 

Uni OIl ---

6,535 

7,758 

439 

19.8 

60.4 

7,168 

8,607 

86 

11.2 

37 

Alexander 

5,608 

6,263 

328 

32.6 

202 

72.4 

3,717 

4,888 

31.4 

69 

56.1 



Female, 
16 

aLa 

Percent ~n Labor Force 
M8.~ried ~";omen, 

::·~s-::e.:-,~ ?~esent 

39 

''';ith 
O .. 'I1 

1-1ale 

~8rs 

Table 2-19 

Ci ';i~iar. 
Labor 
Force-

~ld.zt,ed. Peyso~~_ 
Percent 

During 
Census 
Week-

:'!1 ?e~ce~~ Percent 
lD Working 

fac- Whit~- Percent Outside 

~,t \ 

Persons 
"'ho 

Worked. 
ir. 

1969-
Percent 

Families 
?erce:r: ..... =..:.h 

.!'lco:::.e o'!'-
:.ress 

-::. -:: "',-. ~ 
,-_.J..'; ,'v ,.J,./ 



Rand..o=-ph 

Union 

Al",xatldec 

Table 2-20 
"'"'.Eloyment Characteristics_J_oLJ)linois COllnties Borderin,;r tt!.~ l'1 dOle :·~i ssiSsippi "i v",r rloodp1 ain; 1270 Census 

Non=rker-

1 "2 
-' --
:.fE 

:. .6:' 

1.61 

:.96 

Percent in Labor Force 
l-I.arrieo. Wcnen, 
Rusband Prcserl""-,., 

Female, \';i th 
16 Cwr. 

Nale 
Civiliar. 

Labor 
Force-

Years 
and 

Children 18 to Years Percent 

... ~re""" ---------

389 37 .0 27.0 

33.5 33.3 23.0 

36.1 31:.8 27.4 

-0 ? ,,:,v . ....., 40.2 34.0 

35.1 38.3 34.1 

35·5 34.4 26.8 

78.3 21, 2 

85.9 29.0 

55.1 31.1 

39.l 23·3 

72.2 25·3' 

77.9 23.8 

~ '7 
.;;. I 

6.1 

2.8 

3.2 

4.9 

4.7 

8.3 

Employed Persons 
Percent 

Per-.;ent 

~uring Persons 
Cer:sus Vlho 
Vleek- Worked 

Perc en": 
Wor;r.jr~~.: 

in 
1969-

in 
llJEe.nu
fac

turing 
Percent Ou~si~~ Fen . ..:t:::t. 

w~o:rf:ed. collar Gove!"!:-

;C, ~_ ._--------

3::'.3 l:-).l ,S.O 

24.2. 
, 

'. ~ =-5.':) 33.3 )9.e 

20.3 35.5 n.9 46.9 67 i 
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The Upper MississipPi River Comprehensive Basin Study (UMRCRS) 
estimates personal income through 2020 according to plan areas. The 
St. Louis-to-Cairo region falls within three plan areas with indexes of 
personal income given in Table 2-21 below. 

Table 2-21. . Personal income index. 

Index, based on 1960 = 100 

Plan Axed 1970 1980 199Cl 2000 2010 2020 
----~.~ 

6 - Kaskaskia 134 176 226 300 389 482 
7 - Big Muddy 137 182 234 308 400 488 
8 - Meramec 134 173 215 273 246 423 

(2) O~cl~ation - Employment. Tables 2-22 and 2-23 list 
1970 census information on occupations within those counties bordering 
the Mississippi River between St. Louis and Cairo. Manufacturing is 
the major occupational grouping in all counties, but is particularly 
significant in the St. Louis Metropolitan Area and nearby counties. 
Employment in the Agricultural, Forestry, and Fisheries occupations is 
si.gnificant in the Cabt~ of several counties and data for this are shown 
in Table 2-23a IJelnw" 

Table 2-23a. Agric_lltural, forestry, and fisheries occupation index 

Missouri Illinois 

St. Louis 0.62% St. Clair 1. 76% 
Jefferson 1. 55% Monroe 12.94% 
Ste. Genevieve B.Ol% Randolph 9.46% 
Perry 15.34% Jackson 3.67% 
Cape Girardeau 6.94% Union 10.21% 
Scott 7.09% Alexander 5.61% 
MiSSissippi 20.39% 

The highc.:~s t percentages (10 percent) are generally associated 
with comparatively low values for total employment and median earnings 
except in the ca.se of Monroe County. The higher employment and earnings 
data for Monroe C:Ocillty reflect the influence of the nearby St. Louis 
urban area. 

Proj ec tee'. employment indexes, based on UMRCBS plan areas, are 
given as follows ('l'able 2-24): 
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Table 2-22 
Occupation and Earnings Data Summary for-Missouri Counties Bordering 

the Middle Mississippi River F10odulain, 1970 Census 

~~-~-~-~------~" - ~,=- - -_. ~~-~--~:.-~ ~. '~'-- --~ .-"~.~--~ - '"'-Cap~~ --'~"" --~--. St.e. 
COU!1ties St. Lou} s City St. Louis .; ""_'fferso:1 Gen.::-viev'? E.err:t Girard,::.au Scott _ Mississinpi -----
,:>=:'~'"PATIC~; 

-=:-otal e!':":pJ.oyed, 16 :y"ears old and over 231,765 382..,409 37,563 Lt ,243 5,110 19,572 11,820 4,781 
:=:.:': :""--:. 3 s~onal, -Lec::nic8.J.. , &'1cl kin,~red wcr}:.ers 25,413 76,61-3 3,571 311+ 323 2,586 1,138 435 
:·~.:'".2.ge~·' s a~c: adm':nis:'rators, except farm lo,44~ 41,h73 ~,339 284 266 2.,8:"9 1,122 308 
S~::"7S 1-.~"r:'-:e!"s 11,730 39,127 ;',776 159 280 1,681 742 263 
=~ ~~~::..c 2.: anc.:. ~in<lred ~,..rorkers 50,086 81,032 5,946 338 2..45 2,605 1,483 h67 
':: ::~2..:-:' .::-:::: '2 !: , i'oremen, and kindred worker2 24,121 52,1,85 8,195 735 681 2,691 1,715 568 
.:~ -=::,·.:;.~~~',r'2S, exce}.t tre.:1Sp0rt 40,1,)::' 33,~36 7.,:·J>o 969 1,:~6 2 (,7' ,-' ,~ 1.,936 825 
-=-'1'"b.~SpOl t equipment operacives 9,970 12,019 2,234 301 320 392- 788 148 
:"~-:.:,·:;!"'e!"::;, except :arrn 13,066 11,282 '1.,977 290 2h1 7721 436 191 
:~:"'''''.er .3 and fa~;r; :r."lnagers 111 :;94 299 288 645 981 522 4l.l 

~2.':::-::' !~C'~s r:,:l:'; ""e.1'::: fC!"f?~!!en c::-.! 5~1 1~'2 37 --....,1 2::6 512 - ~- .. /.1-:' .:::'1 4 

"'=~':~2e 'oN" '):!' .":'t:!' ~~ , ex::,,=~:-:-:. private hO:lseho1d,L 39,839 33,097 3,~;O7 476 572 2,261 1,491 45'5 
?!'i~:b.~e ~louehold wo!"~ers 6,258 2,655 209 52 ".7 

/, 3::2 201 198 

~.!~=-::::.L.] EA~::2:~lGS 1" .. 1969 OF PERSONS IN 
EX?~~:::E~;CEJ CIVILIAll LABOR FORCE FOR 
S~ECTED OCCUPATION GROUPS 

~<2.:e , 16 old and with earnings 
2 

$6,791 $9,480 $8,211 $6,655 $5,340 $6,288 $6,142 $4,369 years over 
?~:):',=ss:,o:1al, manaBerial, and kindred workers 8,116 12,552 9,719 8,659 7,677 3,8n 8.357 6,886 
'::'~ 3.: ..... :-. 3~~e:;;., foremen, and kindred workers 7,856 9,781 9,185 7,758 6,400 7,130 6,571 5,099 
O?'2~2.~ives, including t!"2.nsport 6,646 7,942 7,836 6,720 5,548 5,347 5,579 4,202 
=-:!:",:,~e::--'3 , .c:!xcept farm 5,517 5,627 6,588 5,329 3,625 :',393 4,404 3,050 
:" ':::.!~·~e!"s ~~·;·"l :'ar::: rr:.rl:1ascrs 6,:00 5,138 3,167 5,286 2,957 2,977 6,882 5,517 
. ~- . :c.D,:J:reY'3, '2xco:=:pt unpaid, anc fCirrr foremen 2,385 2,833 2,636 2,3~O 2,533 2,884 

~.~ '. ,-::. , r old a:1d with earnings 
2 

$3,829 $~,Olh 83,586 $2,799 82,901 83 ,~06 $3,200 $2,736 _ ....• - ~, _r_; Jears over 
C.2..erica::" and hi!'l(5 .. red yorkers 4,425 4,381 L,036 3,113 3213 3,167 3,435 3,658 
C;era~':'·.~es, i!'lcll.ld.ing ~::"s.nsport 3,836 4,325 3,843 3,448 3,250 3,475 3,462 2,961 

~ :!;clules alloea~ed cases, not shown separately. 
2 !:'::e: 1. ~ ... ::'::>s ?ers(;r.~~ i~ othe~ occupation groups, not shown ~~epa!"ately. 



Ta,ble 1':;23 
"'\-: 

Occupation and Earnings for Illinois Counties .·:Bordering the 

Middle Mississippi River Floodplain. 1970 Census 

• _.,-'="'----=-=----=--o-~-=o-__ ...,'~~--_"_~_=_-.;...~-_.~- __ .._,.=-___ -_""--_.,_~~~ ___ .-~ _ _==_:__---.-----.'''''~,,~. __ ~_'~<-,,';,_"o'-_ ---,"'""" ____ .=e . ...,--=--'-""=-'='" .. '_·_=·_.__ ...... 
St. Clair Monroe Rando1Eh Jackson Union Alexander Counties 

OCCUPATION 

Total employed, 16 years old and over 
Professional, technical f ~nd kindred wOTkers 
V;anagers and administrat6rs, except farm 
Sales workers 
Clerical and kindred workers 
Craftsmen, foremen, and kindred workers 
Operatives, except transport 
~rar-sport equipment operatives 
Lat,orers, except farm 
Farmers and farm m~~agers 
Far;;). laborers and farIT. foremen 
Service workers, except private household1 

Private household workers 

MEDIAN ruL~NINGS IN 1969 OF PERSONS OF 
1::XPERIENCl::D CIVILIAl"T LABOR FORCE FOR 
SELECTED OCCUPATION GROu~S 

Male, 16 years old and over with earnings2 

Professional, managerial and kindred workers 
Craftsmer., foremen, and kindred workers 
Operatives, including transport 
Laborers, except farm 
Farmers and farm managers 
Farm laborers, except unpaid, and farm foremen 

Female, 16 years old and over with earnings2 

Clerical and kindred workers 
Operatives, including transport 

1 Includes allocated cases, not shown separately. 

96,020 
11 ,546 

5,768 
6,328 

19,527 
14,254 
13,313 

5,539 
5,234 
1,061 

428 
11.996 
1,026 

$7,890 
10,462 

8,826 
7,487 
5,629 
5,175 
1,135 

$3,684 
4,232 
3,752 

6,869 
580 
393 
396 

1,072 
1,303 

856 
390 
350 
613 
233 
627 

56 

$7,998 
10,023 

8,740 
7,997 
5,708 
6,378 
2,650 

$3,498 
4,224 
2,705 

2 Includes persons in other occupation groups, not sho~~ separately. 

11,232 
863 
681 
475 

1,249 
2,173 
1,849 

520 
641 
801 
215 

1,670 
95 

$7,347 
9,409 
8,983 
7,055 
5,873 
5,034 
1,745 

$3,196 
3,658 
3,608 

19,651 
4,312 
1.558 

975 
3,681 
1,875 
2,045 

590 
701 
460 
186 

3,030 
238 

$5,819 
8,645 
7,443 
5,112 
3,771 
5,191 
2,444 

$2,855 
2.516 
3,639 

5,796 
602 
495 
298 • 
550 
797 
839 
319 
334 
322 
210 
961 

69 

$5,949 
8,904 
6,765 
5,438 
4,262 . 
4,433 
2,292 

$3,549 
3,757 
3,598 

3,800 
358 
367 
216 
489 
383 
538 
190 
219 

98 
95 

766 
81 

$5,406' 
8,721 
6,160 
5,179 
2,722 
2,409 

$2,791 
3,554 
2,795 
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Table 2-24. Projected employment index. 

Plan Area 

6 - Kaskaskia 
7 - Big Muddy 
8 - Meramec 

Index, based on 1960 = 100 

1980 

127 
127 
140 

2000 

160 
161 
192 

2020 

209 
204 
259 

Additional 1970 census data is available in Tables 2-19 and 
2-20. For example, Table 2-20 indicates that Jackson County, Illinois, 
has a high 54.6 percent in white-collar occupations and 38.9 percent 
in Government employment. Similarly, Alexander County's poor economic 
health is evidenced by a median income of $5,471,31.2 percent of 
families on a poverty level, and a high nonworker-worker ratio of 1.S6. 

UMRCBS employment projections based on specific industries 
are given in Table 2-25. 

(3) Business patterns. Tables 2-26 and 2-27 portray the 
nature and size of business activities for counties along the Middle 
Mississippi River for 1971. It should be noted that these tables 
exclude Government employees, railroad employees, and self-employed 
persons. The tables are useful in evaluating size and relative importance 
of specific industries likely to be affected by flood plain modification. 

The UMRCBS projects near-time growth starting with 1960, on 
a plan area basis, for selected industries. These data are given in 
Table 2-2S. 

(4) Conclusions. The flood plain bordering the Mississippi 
River between St. Louis and Cairo are economically depressed, parti
cularly those counties some distance from St. Louis. Median incomes 
are low and many families subsist at poverty levels. Most employment 
is in industry although a higher than average number of people farm 
for a living. Projections indicate that personal income and industrial 
output will increase significantly in the next few decades but generally 
will remain below national levels. 

2.3.2.3. The Mississippi River and the Regional Economy 

a. St. Louis Region. 

(1) The Port of Metropolitan St. Louis. The Port of Metro
politan St. Louis includes the northernmost 57 miles of the project 
reach, and extends along both banks of the Mississippi River from river 
mile 138.8, past the mouth of the Missouri, at mile 195, to mile 20S.S. 
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Table 2-25 
Projected Employment for Selected ManufacturinKIndustries_~ 

Standard Industrial Classification (SIC) 

-~2~3-Stone ----33-PriInary~~"34~:~o35=-F~br -: Met. 
Year 20-Food 28-Chem. 29-Petrol. Prod. ClaZ-'~:lass Metals &}~ge!'l!:lec~ Mach. 

1960 

1980 

2000 

1960 

1980 

2000 

1960 

1980 

2000 

9* 

9 

9 

1 

1 

1 

26 

27 

27 

5 

6 

8 

1 

1 

1 

16 

20 

27 

Plan Area #6: Kaskaskia River 

6 

4 

3 

5 

5 

5 

Plan Area #7: Big Muddy River 

(c) 

(c) 

(c) 

Plan Area #8: Meramec River 

(c) 

(c) 

(c) 

8 

8 

8 

* All ~umbers are in thousands of dollars. 
(c) Less than 500 employees. 

17 

19 

21 

(c) 

(c) 

(c) 

6 

6 

7 

5 

6 

8 

(c) 

(c) 

(c) 

35 

44 

58 

Total 

47 
49 
54 

2 

2 

2 

91 

105 

127 
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Table l-26 
\ 

Businegs Patt.en •. ; for ILl i_noi s Counties Bordering the 

Middle Mississippi River Floodpl:dn, 1971 Data 

Industry 

Number of 
Employees, 
mid-Mar 

Pay Period 

Monroe County 

Agricultural services, fores1,ry, fisheries 3 
Mining (D) 
Contract construction 317 
Manufacturing 90 
Transportation and other public utilities 102 

Wholesale trade 63 . 
Retail trade 603 
Finance, insurance, and real estate 154 
Services 362 
Unclassified establishments (D) 

'l'otal 1820 

Hando1ph Count;y 

Agricultural services, forestry, fisheries (D) 
r.lining 783 
Contract construction 294 
Manufacturing 3141 
Transportation and other public utilities 595 

Wholesale trade 273 
Retail trade 1590 
Finance, insurance, and real estate 239 
Services 776 
Unclassified establLshmcnts (D) 

'I'ot.al 7729 

J-nekSOtl Count;y 

Agricultural services, forestry, fisheries 18 
Mining (D) 
Contract construction 607 
Manufacturing 1579 
Transportation and other public utili ties 639 

Wholesale trade 374 
Retail trade 3314 
Finance, insurance, and real estate 736 
Services 1833 
Unclassified establishments (D) 

'['otal 9206 
(CO~l Unued) 

Taxable 
Payrolls, 

Jan-Mar 
($1,000) 

3 
(D) 
673 
126 
160 

]05 
640 
203 
273 
(D) 

2,380 

(D) 
2,647 

528 
5,866 
1,489 

647 
1,519 

320 
662 
(D) 

13,729 

9 
(D) 

1,105 
2,411 
1,147 

585 
3,033 

974 
1,889 

(D) 

11 ,285 

Total 
Reporting 

Units 

3 
1 

35 
12 
11 

10 
108 

25 
76 

4 

285 

2 
10 
45 
28 
37 

29 
256 

39 
136 

6 

588 

5 
3 

67 
30 
39 

41 
311 
86 

259 
19 

860 

Note: "D" deliotes figures withheld to avoid disclosure of operations of in
dividual repor<:;ing unit", 
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Industry 

Table 2-26 (Concluded) 

number of 
Employees, 

mid-Mar 
Pay Period 

Union Count:l 

Agricultural services, J\lt'e~;try, fi"hcl'ie:; (n) 
Mining (D) 
Contract cOllstruc:.i,)1l 111 
ManuflJ.cturin~ 1021 
'rransportatioll ,mei uLlter IJuL Lie uLiLiLirc;!j ?13 

illwlesale trade 149 
Retail trade 538 
Finance, insurance, and real estate 122 
Services 396 
Unclassified establ ishrnent:3 (D) 

'l'otal 2621 

Alexander Countx. 

Agricultural serv;Lces, forestry, fisheries (D) 
Contract cons truction 115 
ManufacturinG 900 
'l'ransportatiol1 and other public utili ties 160 
Wholesale trade 287 

Retail trade 906 
Finance, insurance, and real estate 131 
Services 395 
Unclassified establisJ:uuents (D) 

Total 2906 

Taxable 
Payrolls, 

Jan-l-1ar 
($1,000) 

(Jl) 
( lJ ) 
?()() 

J ~)9JI 
T{El 

196 
547 
IG8 
381 
(D) 

3622 

(D) 
212 
943 
252 
433 

781 
183 
276 
(D) 

3087 

Total 
Heporting 

Units 

] 

1 
20 
18 
23 

19 
12h 

27 
89 

5 

327 

1 
16 
11 
17 
29 

135 
16 
69 

2 

296 

Note: "D" denote~; fic:ure" withhelcl to avoid dise10sure of operations of in
dividual reporlinrc; Uti its. 
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Table 2- 'J.7 
Bllsine,;~; Patterns for /·1issouri Counties Bordering the 

1vliddle Mississippi fn ver_ Floodplain, 1971 Data 

__________ TIl~I.:.I:;tr~ _________ _ 

Total 
Agricultural Se rvices, Forc~;try, Fj shed es 
tHning 
Contract Construction 
Manufaccuring 
Transportat i on and Other Public Utili ti(:s 
Wholcsall' 'freJ.dc: 
Reta:!l Trael (' 
Finance, Insurunce, and Real Estate 
Services 
Unclassified Establisl~ents 

Scott County 

'l'otal 
Agricul tural Services, Forest.ry, Fi shed es 
Mining 
Contract Com;truction 
Manufacturing 
Transportation and Other Public Util j Li E'S 

Wholesale Trade 
Retail Trade 
Finance, Insurance, and Real Estate 
Services 
Unclassified Establishments 

Mississi~i County 

Total 
Agricultural Services, Forestry, Fisheries 
Contract Construction 
Manufacturing 
Transportation and. Other ?ublic Utilities 
Wholesale 'l'rade 
Retail Trade 
.Fina.nce, Insuranc e, and Real Estate 
Services 
Unclassified Establishments 

(Continued) 

Numhl'r' of 
Empl oyee~; , 
Mid-/·1arch 
Pay I'eri(\,] 

14,21,), 
21, 
80 

1,043 
4,175 
1,Olh 
1,092 
3,545 

693 
2,5211 

511 

6,604 
62 

(D) 
464 

2,004 
372 
674 

1,lj87 
406 

1,105 
(D) 

2,108 
(D) 
62 

633 
237 
98 

662 
83 

289 
(D) 

Ta.xable 
Payrolls, 

Jan-tJl:tr 
_~J12()OO ) __ 

20,3118 
20 

123 
2,110 
6,598 
2;236 
1,883 
3,627 
1,172 
2,517 

62 

8,217 
24 

(D) 
798 

2,290 
550 

1,117 
1,599 

600 
1,104 

(D) 

2,318 
(D) 

54 
61,9 
457 
128 
647 
101 
247 
(D) 

Total 
Heportine; 

Units 

1,152 
7 
lj 

113 
82 
46 

118 
379 
97 

296 
10 

678 
7 
1 

61, 
.35 
32 
54 

2611 
50 

161+ 
7 

302 
3 

19 
14 
24 
21 

131 
25 
58 
7 

"D" denotes figure~3 wj thheld to avoid disclosurE.: of opel;ations of individual 
reporting ulJits. 
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Table 2~2i (Concluded) 

Industry 

Jefferson County 

• Total 
Agricultural Services, }<'orestry, Fisheries 
Mining 
Contract Construction 
t/anufacturing 
Trans:9ortation :.mcl Other Publ i.e Utili ties 
Wholesale Trade 
Retail Trade 
Finance, Insurance, and Real Estate 
Services 
Unclassified Establishments 

S·t.e. Genevieye County 

Total 
Agric'lltural Services, Forestry, Fisheries 
Mining 
Contract Construction 
Manufacturing 
Transportation and Other Public Utilities 
Wholesale Trade 
Retail Trade 
Finance, Insurance, and Real Estate 
Services 
U~classified Establisrunents 

Perry County 

Total 
Agricultural Services, Forestry, Fisheries 
Mining 
Contract Construction 
Manufacturing 
Transportation and Other Public Utiliti(~s 
Wholesale Trade 
Retail 'l'rade 
Finance, Insurance, and Real Estate 
Services 
Unclassified Estab1islunents 

Number of 
Th\ployees, 
Mid-March 
Pay Period 

10,742 
43 

126 
656 

3,817 
624 
367 

2,588 
626 

1,799 
96 

2,869 
(D) 
17 

165 
1,694 

170 
25 

471 
94 

224 
(D) 

2,886 
8 

(D) 
353 

1,085 
83 
66 

792 
93 

379 
(D) 

Taxable 
Payrolls, 

Jan-Mill' 
-' *1 ,000) 

16,786 
75 

283 
1,247 
8,069 
1,184 

667 
2,684 

833 
1,636 

108 

4,059 
(D) 
16 

344 
1,587 

278 
46 

466 
160 
178 
(D) 

3,2811 

13 
(D) 
767 

1,2U2 
80 
82 

690 
109 
272 
(D) 

Total 
Reporting 

Units 

1,072 
8 
8 

152 
60 
49 
56 

381 
83 

257 
18 

199 
1 
it 

11 
16 

8 
9 

82 
18 
48 

2 

282 
3 
1 

27 
27 
11 
16 

119 
15 
59 
4 

"D" denotes figures withheld to avuid d j sclocmrc of operati.ons of individual 
reporti.ng U?its. 
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Table 2-28 

Projected Output (Value Added) ~o~ Selected Manu~acturing Industries 

by Standard Industrial C1assi~ication (SIC) 

----------- ---------- ---
33-Primary -3I~~-35-Fabr. Met. 

1960 119* 

1980 284 

1960 

1980 

15 

43 

1960 408 

1980 1,211 

90 

328 

9 

25 

317 

1,122 

104 

207 

}24-JIYd. Cemt. Metals & Nonelec. Mach. 

Plan Area #6: Kaskaskia River 

220 

462 

Plan Area #7: Big Muddy River 

2 

6 

Plan Area #8: Meramac River 

63 19 

43 135 

59 

140 

3 

8 

1,295 

* All numbers are in millions o~ dollars. 

Total 

·593 

1,421 

29 

82 

1,176 

3,806 



That part of the harbor within the project reach handles a 
significant portion of reach traffic. In 1972, 16,269,959 tons were 
handled, accounting for 24 percent of total traffic in the reach, and 
72 percent of the traffic with origin and/or destination in the reach. 

The port serves as a major transshipment point on the Missis
sippi River waterway. The port has four major terminals and at least 
70 specialized private terminals. The four terminals are: (1) St. Louis 
Terminals Corporation (operates St. Louis Municipal Dock and Bi-State 
Dock-Granite City under contract); (2) Valley Barge Line Terminal Company, 
private terminal; (3) Cooper Terminal Company, Alton Slough Railroad-
Fox Terminal at Sauget, Illinois; (4) Tri-State Regional Port Authority 
Granite City (East-West Gateway Coordinating Council, 1973). 

Freight traffic statistics for the St. Louis Port for 1972 
are shown on Table 2-29. 

Table 2-29. Freight traffic - 1972 - Port of Metropolitan St. Louis 

Local 
Internal Receipts 
Internal Shipments 
Coastwise Receipts 
Coastwise Shipments 
TOTAL 

Short Tons 

1,246,782 
7,396,507 

13,335,731 
10,563 
18,568 

22,008,151 

Source: U. S. Army Engineer District, St. Louis, 1973. 

(2) Waterborne commerce employment patterns. In 1972, in 
the St. Louis region, 2,104 persons were employed in the water trans
portation sector of the economy (See Table 2-30). These were employed 
in such fields as barging and towing, fleeting, and other si.mi.lar 
operations. Employment has increased approximately 50 percent since 
1964, yet remains small in relation to employment in other transporta
tion modes such as trucking and rail. 

Table 2-30. Employees in water transportation industries 

1964 
1967 
1972 

1,417 
1,770 
2,104 

Source: U. S. Department of Commerce, 1972. 
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Employment in those industries using water transportation in 
1972 represented 17 percent of total manufacturing (see Table 2-31). 
Major industries, in terms of employment using river transportation, 
included the chemical industry, primary metal products, and electrical 
equipment and supplies. 

Table 2-31. Employment in industries using water transportation, 
St. Louis Region 

Primary Metal Products 
Chemicals & Allied Products 
Fabricated Metal Products 
Electrical Equipment & Supplies 
Machinery (Except Electrical) 
Petroleum & Coal Products 
Food and Kindred Products 
Stone, Clay and Glass 
Transportation Equipment 
Other Manufacturing 

TOTAL 

Employment In 
Industries 
Using Water 

Transportation-1972 
(000) 

7.95 
10.70 

4.70 
9.75 
0.90 
4.20 
3.40 
0.65 
0.15 
1.00 

43.40 

Source: Kearney, A. T., Inc., 1973. 

Annual Average 
Manufacturing 

Employmen,t-1972 
(000) 

21.4 
20.5 
19.9 
17.2 
20.5 
3.5 

23.9 
7.7 

58.6 
63.5 

256.7 

In the St. Louis region, the ratio of manufacturing to total 
en:ployment has varied from 2.9:1 in 1966 to 3.3:1 in 1972, as the manu
facturing sector has declined and the retail and services sectors 
increased (U. S. Department of Labor, 1966 and 1972). Based on a 
conservative ratio of 3.0:1, employment in water transportation
oriented manufacturing has a broad economic impact expressed in total 
regional employment figures of 130,000 employees, just under 15 percent 
of total employment. 

b. The Rural River Counties. In contrast to the St. Louis 
arza, river navigation appears to have little impact on the ::rura.l 
counties bordering the lower 139 miles of the project area. At some 
point on this stretch of river in 1972, 8,733,457 tons of cargo had 
origin, destination, or both. This amounted to 13 percent of the total 
traffic, or 39 percent of the total tonnage with origin and/or destina
tion in the reach. 
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Slightly more than half of the tonnage with origin and/or 
destination in the rural counties in 1972 was Illinois coal. In the 
near future, additional coal tonnage ought to enter the lower part of 
the reach from the presently incomplete Kaskaskia River Navigation project 
(although some of this tonnage may be diverted from Mississippi River 
docks). 

There are approximately 30 docks in the project reach. Ten 
are in the Cape Girardeau area, six in or near Ste. Genevieve, and 
three near Chester, with the remainder at various other locations in 
the reach. 

Figures on the employment in the water transportation sector 
of the economy are unavailable due to the small number of firms in
volved. However, given the small number of terminals, and the compara
tively little tonnage originating or arriving in the reach, it appears 
that such employment might be rather small, but absolutely and in 
relationship to total employment in the rural project counties. 

2.3.3. LAND USE 

2.3.3.1 St. Louis Metropolitan Area 

The Mississippi River in the St. Louis metropolitan area is a 
combination of a ".pooled". and an ".open". river. This reach begins at 
Locks and Dam No. 26 (river mile 202.9) extends south to the Jeffp.rson 
Barrs.cks Bridge (river mile 168.5). The "pooled". section of the Ri.ver 
is created by a ".low dam"., Dam 27 near the northern limit of St. Louis. 
Pool 27 is not as large as the pools upriver and is for the purpose of 
maintaining a navigable water level over the lower sill at Locks No. 26 
during periods of low flow. Past Pool 27, the river flows in an ".open". 
condition, having no dams or locks. In the northern extreme of this 
reach, the river is bordered by flood plains on both sides. Portage 
des Sioux and the Columbia Bottoms on the west, and the beginning of 
the American Bottoms on the east. Going south, the western flood 
plains give way to uplands, with the river flowing against the western 
bluffs. On the east, the American Bottoms develop into an. expansive 
lense-shaped flood plain, having a maximum width of twelve miles. 
In the southern extreme of this reach, the west remains uplands, while 
the eastern American Bottoms narrow to about a three mile width. 

Land use in this reach of the river is primarily dense urbanization 
with interspersions of open space - agriculture. The west side of the 
river, holds St. Louis City and its suburban sprawl. This side is 
almost totally developed with commercial, residential, industrial and 
recreational uses integrated along the riverfront. Almost all development 
on the west side is located on the upland. 

Urban development on the Missouri side proceeded in a semicircular 
pattern into St. Louis County, usually staying on the uplands. In recent 
years, development has occurred in a corridor fashion along the main radial 
highways of 1-70, I-55, and 1-44, and into the exterior reaches of 
St. Louis County, as well as into St. Charles, Franklin, and Jefferson 

Counties. 
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The urban pattern on the Illinois side of the river is neither as 
extensive nor as concentrated as that on the Missouri side. Rather, 
development occurs almost entirely on the protected flood plain and tends 
to form urban units around well separated medium size cities of Alton, 
Granite City, Belleville, and East St. Louis. Except for the upland com
munity of Belleville, the urban units have extensive complexes of heavy 
manufacturing located on the flood plain. Probes of development branch 
out from the urban centers along the major highways of Illinois Route 3, 
U. S. 460, and Interstates 55, and 70. 

Open space in the St. Louis region is mostly agricultural and is 
found in either peripheral areas which development has not yet reached 
or in areas of physical limitations such as flood plains and severe 
slopes. The extensive protected and unprotected flood plains of the 
Miss:'.ssippi and Missouri Rivers and their tributaries are heavily farmed, 
as are the uplands outside the urban development. Much of the Jefferson and 
Franklin Counties have steep slopes of 16 percent and greater and these 
limit not only urban development, but also the extent and type of farming. 

Three interstate highways, 1-70, I-55, and 1-44, converge in 
the st. Louis region and make up the principal elements of the thoroughfare 
system. A circumferential route, I-270, serves the Missouri side of the 
region and a similar highway is planned for the Illinois side. There 
are a number of Mississippi River crossings in the region, the major 
ones being U.S. 67 at Alton, 1-270 north of St. Louis, 1-55-70 at downtown 
St. Louis City, Bypass 50 in south St. Louis County, and others such as 
Eads and McKinley, Veterans and MacArthur Bridges in St. Louis City. 

A multitude of railroads and their goods enter the St. Louis 
region from all directions. Running north and south are such railroads 
as Illinois Central Gulf, Missouri Pacific, and St. Louis-San Francisco, 
which Chicago-Rock Island and Pacific, Missouri-Kansas-Texas, Burlington 
Northern, Baltimore and Ohio, and Penn Central run in a general east
west direction. 

2.3.3.2 Middle Mississippi Region River: Mile 170.0 to 0.0 

a. Past Land Use 

Land use in the Middle Mississippi River flood plain has evolved 
through four distinct stages. Prior to the late 1700's, the flood plain 
was swamp and forested land. From the late 18th century through the 19th 
century, settlers began to clear the ridges and upland areas for substinence 
frontier farms. Host of the flood plain, however, remained relatively 
untouched due to annual flooding and inadequate surface drainage. With the 
coming of the railroads in the late 19th century, the land was open to more 
intensive settlement. This new settlement resulted in the expansion of 
agriculture and timber production due to the harvest of the bottomland 
hardwood forest. As the forests were cleared for farming, farmers began 
to erect small levees to protect their crops (Terpening, et al., 1974). 
The first period may be said to have begun in the 1930's wit~the first 
federal program of levee building. Due to the present flood protection and 
surface drainage, land use is a complex pattern of agricultural, trans
portational, industrial, and residential needs. 
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b. Present Land Use 

As cited above, present land use on the flood plain is car
ried on despite its wet origin and history of flooding. Of the nearly 
78,000 acres of unprotected flood plain, agriculture is the dominant 
land use with 34,800 acres. Other major land use categories include lake 
and backswamp (4,279), woodland, urban, and industrial. Plates 2-5a 
throu,gh 2-5k show the distribution of land use types for the entire flood 

, \ 

plain. 

Agriculture is located on both the flood plain proper as 
well as the larger islands, supplanting woodland at the higher, more 
favorable sites. Woodland, in turn, has been relegated to the lower 
a~eas which are susceptible to periodic flooding, and thus too wet to 
farm. Woodland occurs along streams, lakes, backswamps, side channels, 
and the river, on both the flood plain and the islands. Backswamps 
and lakes on the flood plain are widely scattered and most occur in the 
long, linear bodies, indicating an origin as a meander scar. Lakes 
also occur at side channels or chutes which have been puaposely closed 
by dikes, thus forming a lake. Backswamps occur at low areas which 
have only been partially(ldrained or at eutrophic lakes. 

Ubban land use is located at the small farm towns which 
regularly occur on the flood plain. These communities, such as Dupo, . 
Valmeyer, Prairie du Rocher, and Grand Tower, make up most of the urban 
land on the flood plain. However, as a land use type, urban land 
makes up only a small percentage of the flood plain. The same is true 
of industrial land which is found near communities or adjacent to the 
Mississippi River. Industrial types on the flood plain include electric 
power plants, quarries, manufacturing, and terminal transport facilities. 

Recreation is a flood plain land use although not shown on 
the maps. Other than city parks, Lewis and Clark and Fort Defiance 
State Parks and Shawnee National Forest in Illinois and Trail of 
Tears State Park in Missouri.are formally set aside for public recrea
tion purposes. Other sources of recreation include the river. Its 
islands ~nd its side channels are utilized for duck and goose hunting. 

_~ __ ~l~~~~e_!:'.u!1:ting, B:nd fishing and trapping. However, much of this 
takes place on privately owned land. Also, private hunting clubs are 
located near Ware and Wolf lake, Illinois, offering duck, goose, and 
deer hunting. 
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Plale 2-5a. Ind(~x ~~heet for land UGe map~ Middle 
Mississippi River, 1969 
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c. Future Land Use 

Land use on the flood plain cannot be expected to change 
drastically in the future. Aside from the natural conversion of lakes 
to backswamps or backswamps to a grassland, the only possible ~~ange 
may come from agriculture. Stimulated by rising prices, farmers may 
drain some backswamps or clear some islands for the purpose of cultiva
tion. Such a change, however, is by no means a certainty. Also, some 
changes may come from the urban and industrial sectors, but this would 
be small in relative magnitude. 

2.3.4. OUTDOOR RECREATIOK 

Developed recreation space in the Lower Mississippi Region 
totals approximately 23,770 acres. Nearly all of this acreage is 
located in state parks and state conservation areas. Roadside parks, 
points of interest, and city parks comprise a small amount of the 
total acres. Table 2-32. presents a complete inventory of recreation 
facilities of the state parks in the study area, listing activities 
available for each site. This information indicates that the region's 
major recreation facilities not only give a wide range of available 
activities, but are also well-distributed in spatial terms. 

Despite adequate fac~lities and good spatial distribution of 
'. these facilities, the recreation resources of the region have several 
shortcomings. The region lacks good accessibility from the St. Louis 
metropolitan area. Major highways into the area from St. Louis are 
Interstate Highway 55 and Illinois Highway 3. While Interstate 55 is 
an excellent multi-1aned highway, it does not penetrate the region. 
Illinois 3 is a scenic route, and does run the length of the region, 
but suffers in that it is only two-laned. A second deficiency is 
found in the fact tha4 notwithstanding the presence of the Mississippi 
River, the only state park which makes active use of the river, except 
for scenic purposes, is the Trail of Tears State Park. In fact, relatively 
few public access facilities to the river are available. Thus, the 
Niali.lippi, a great natural feature, 'is limited to a passive role in 
.recreation. However, it should be noted that river areas north of 
St. Louis are more favorable than those areas to the south in many cases, 
s1.D.ceuavigation impoundments lend themselves more readily to boating 
activities. 
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Table 2-32 Recreational facilities of the lower Mississippi region. 

Major Activities 

be rot 
~ C1I 

{/J oM tJ 
QJ be be be ~ be oM 

Illinois be ~ ~ ~ tJ be ~ 1-1 
C1I oM oM oM oM ~ oM 0 
QJ .c: .j..I 

~ 
~ oM .j..I .j..I 

1-1 {/J ~ tJ ~ C1I (/J 

State Parks tJ oM ;j oM oM 0 oM 
-< rz,. ::r:: C,.) p... ::r:: ~ ::r:: 

1. Fort Chartres 1,104 X X 
2. Fort Defiance 38 X X X X 
:I. Fort Kaskaskia 236 X X X X 
4. Lewis and Clark X 
5. Randolph County 1,031 X X X X X X 
6. Horseshoe Lake 7,901 X X X X X 

State Forests 

7. Trail of Tears 3,990 X 

Conservation Areas 

8. Union County 6,202 X X 

Missouri 

State Parks 

9. Trail of Tears 3,268 X X X 

Sources: State of Illinois, Outdoor Recreation in Illinois, 1965. 
State of Illinois, Illinois Highway MaE, 1975. 
State of Missouri, Outdoor Recreation Plan Vols. I and II, 1970. 
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2.3.5. CULTURAL RESOURCES 

2.3.5.1. Archeology 

In Illinois study area countie~ about 400 archeological sites 
have been located on the flood plain~ while on the Missouri side, 22 
sites have been located on the flood plain. Actual locations of sites 
are not presented in this statement in order to preserve their integrity; 
however, qualified individuals may obtain their location from the Illinois 
Archeological Surveyor the Missouri Archeological Society. 

Several archeological sites along the river are currently on 
the National Register of Historic Places. These include the Common 
Field Site, the Saltpan Kreilich Site in Ste. Genevieve County, and a 
site in Cape Girardeau County. 

2.3.5.2. Historic Sites 

\\ total of,2l historic sites and structures were located on 
the Missouri and Illinois flood plains. National Register sites in
clude: (1) Modoc Rock Shelter, Randolph County, Illinois; (2) Ste. 
Genevieve (entire town), Ste. Genevieve County, Missouri; and (3) Tower 
Rock, Perry County, Missouri. 
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3. RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE PLANS 

3.1 STATE OF PLANNING 

.. Land use planning has progressed slowly in the Middle Mississippi 
River Re&ion and is presently in a mixed state. Most of the counties 
in the region have comprehensive plans, but the majority of these plans 
are in a proposed status, rather than adopted. Only four counties have 
adopted land use plans. These counties are Ste. Genevieve and Cape 
Girardeau Counties in Missouri, and St. Clair and Randolph Counties in 
Illinois. 

3.2 COMPREHENSIVE PLANS 

As stated above, most of the counties have comprehensive plans, 
i.e., land use plans, though the overall status of adoptioni~mixed. 
As mentioned in Section 2.3.3, the region presently has a predominantly 
rural character and the plans seek to perpetuate this situation. The 
majority of the land will remain in agriculture. Future urban/commercial 
development will take place at presently existing urban centers. Some 
corridor or strip commercial development is planned along major highways. 
Plenned greenbelts, conservation and recreation areas follow this con
servat;ive theme of preserving the existing land use pattern by planning 
uses for areas which already have the use or have natural features for 
the use. Such is the case with Shawnee National Forest and the expansion 
of it. Large areas planned for industrial use are generally situated 
on a navigable waterway, either the Mississippi or Kaskaskia Rivers, 
with adjacent road faCilities, and near an urban center. 

Looking more closely at the flood plain, the future land uses 
planned for the flood plain are again conservative, seeking to preserve 
the status guo. Planned land uses on the flood plain are public and 
conservation areas, agriculture and intensive agriculture, and small 
amounts of urban and industry. Again, each future use is planned for 
an area at which it already exists. 

3.3 COMPARISON OF THE ACTION TO LAND USE PLANS 

A comparison of the above land use plans to the location and 
description of the proposed project shows no direct contradiction in 
future land use types or the location of a land use. Nor do the impacts 
of the project conflict with the plans. Rather, the plans have taken 
into account the channelization of the Mississippi River, regardless of 
method, and have planned with it in mind. Barge facilities and general 
industrial uses along the river are planned with the assumption of con
tinued navigation. Other uses planned along the river are conservation 
and recreation areas, and agriculture. 

193 



PART 4 



4. IMPACT OF THE ACTION ON TIm ENVIRONMENT 

4.1 PHYSICAL IMPACTS 

4.1.1 IMPACT TO RIVER REGIME 

4.1.1.1 Early Alterations to the River 

To properly delineate the effects of channel stabilization 
works, i.e., dike and revetment construction, and maintenance dredging 
upon the river's physcia1 configuration as a result of such continuing 
action, a presentation of past efforts is necessary. 

The earliest available maps of the Middle Mississippi River, 
before any significant alteration by man, in which sufficient flood plain 
detailsare·shown are those which were made under the direction of General 
Victor Collot in about 1796. As can be seen in Plate 4-1, that portion 
of river from St. Louis, Missouri, to Chester, Illinois, is depicted as 
a relatively straight reach with numerous islands, thus perhaps giving 
it .he appearance of a bifurc~ted (divided) channel in many places. The 
map depicts the river as impi!lging ~gains~!te lI7~~t valley wa!l for the 
majority of its path. 

Prior to 1881, no comprehensive plan had been devised for the 
syiJtematic regulation and stabilization of the Middle Mississippi River. 
The earliest major work on the river was federally sponsored projects 
for the removal of snags. These snags consisted of trees which were 
embedded in the river bottom. Such obstructions proved to be a hazara 
to navigation. especially if they were submerged just below water level. 
In addition to removing snags from the river, trees were cleared from 
the high bank as necessary to preclude the formation of new snags in the 
navigation channel. 

In 1837, Lt. Rober.tE. Lee, of the Corps of Engineers, was 
assigned the task of removing a large sandbar, called Bloody Island, 
which was threatening the St. Louis harbor area. Data from historic 
W!.ps reveal that the Mississippi River at Vine Street in St. Louis was 
3,100 feet wide in 1803. Due to shifting currents, flood events which 
attacked the banklines, and the creation of a major secondary channel 
to the east of the newly formed Bloody Island, the river gradually 
enlarged to 3,700 feet in 1837. Using a system of dikes, Lt. Lee joined 
the island with the Illinois shore, thus deepening and narrowing the 
channel adjacent to St. Louis. 
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PLATE 4-1. 1796 Map of Mississippi River, miles 225 to 110 



After the above-mentioned work was performed by Lt. Lee, 
federal expenditures ceased until 1872, except for snagging operations, 
although unrelated, isolated channel improvement work was performed by 
local interest groups near St. Louis until this time. A comprehensive 
plan for regulation of the Middle Mississippi River was approved by 
Congress in 1881, which provided for channel improvements utilizing 
dikes and revetments. 

Although dike fields are now being constructed with solid dikes, 
experience has shown that permeable dikes, composed of timber hurdles 
or screens, would produce a more rapid rate of sedimentation. Most 
dikes which were constructed during this early channel stabilization 
era were built to elevations equivalent to 20 to 25 feet on the St. Louis 
Sq-. 

The suspended sediment load of the Missouri River has been 
substantially reduced subsequent to the construction and operation of 
impoundment dams in the Upper Missouri River Basin. While the suspended 
sediment load entering the Middle Mississippi River by way of the 
Missouri River was high, permeable dike fields were efficient in trapping 
suspended materials between dikes. Under present conditions of reduced 
sediment transport, solid stone-filled dikes are more efficient in trap-I:: 
ping material between dikes than permeable pile dike structures. 

Remnants of these now buried pile dikes are sometimes found in 
cultivated fields a considerable distance from the present river bank, 
and the adjoining ground elevation corresponds somewhat to the 
original height of these old dikes. In most cases, the ground is some
what higher due to the additional fill that is trapped by trees and 
vegetation which grew on the newly formed sandbars. 

An example of the effects of these dikes on the narrowing of 
the river is shown in Plate 4-2, when in 1873, a severe shoaling condi
tion occurred at Horsetail Bar in the vicinity of Jefferson Barracks 
Brid.ge, just south of St. Louis. The river at this locality was over 
5,000 feet wide and average channel depths were only 3 to 4 feet. Dikes 
were constructed in this area in 1881 and as can be seen, a considerable 
fill with vegetative growth had been accumulated by 1888. By 1946 the 
former sandbars between dike fields were in an advanced state of culti
vation. 

The CSU report entitled "Geomorphology of the Middle Mississippi 
River" states, "The cross-sectional ar(~a at bank-full stage is approxi
mately 80,000 square feet in 1973 whereas the area was 120,000 square 
feet in 1837. The narrowing of the channel at St. Louis has reduced 
the bank-full channel area by about one-third. A similar decrease in 
the bank-full cross-sectional area has occurred throughout the Middle 
Mississippi River wherever the river channel has been contracted." 
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Another example of low water channel change is shown on 
Plate 4-3 which gives a pictorial description of the changes which 
occurred during the 18 year period from 1889 to 1907 in a typical reach 
of river below St. Louis (river miles 154 - 138). It should be noted 
that exposed portions of the river bed without appreciable growth 
of vegetation, i.e., sand bars are not shown, since even a minor 
change in river stage could alter the :;ize and extent of these sand 
bars significantly. The approxjmate dates of initial dike construction 
are also shown. 

The growth of willows and other vegetation is quite fast due 
to either frequent inundation and/or a high water table. The uniform 
height of willow trees, sometimes in several distinct rows on low terraces, 
is very striking. If river stages are not high for long periods of time, 
the seedlings of a particular year will become tall enough to stand above 
the next high water, thus surviving, while their younger, shorter counter
parts are submerged and die. The stabilizing influence of vegetation is 
important and islands are known to form in just a matter of a few years 
(st.u11, 1922). 

Once vegetation such as willows is established, sediment 
deposition can be very rapid due to increased surface roughness when the 
area is submerged. Deposits of several feet thick within a single flood 
period are not uncommon. Needless to say, the angle of current attack 
and many other factors affect the rates of sediment deposition. 

4.1.1.2 Existing Channel Configuration 

The change to impermeable stone dikes reduced the rate of 
depOSition between dikes and the subsequent creation of new lands, due 
to the fact that deposition could only occur when fine sediemnts were 
brought in by eddy action when the water surface was lower than the dike 
crest or by the deposition of coarse particles when the dike was sub
merged. Imrpoved bank protection measures also helped reduce the rate and 
extent of bankline erosion and hence less sediment was introduced. 

The St. Louis District has recently lowered the design eleva
tion of dike fields in an effort to preserve and possibly enhance fish 
habitat as per the request of conservation agencies. Some of these 
dike fields contain notched dikes~which were intended to improve fish 
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habitat; however, observations to date indicate that notched dikes tend 
to draw more material into the dike field at a faster rate than unnotched 
dikes. Since the side opposite a dike field is now usually revetted, the/ 
possibility of any major or rapid change of the channel boundary in the 
near future is precluded. 

With reference to the reach of river between miles 154 to 
138 as shown on Plate 4-3, 1889 river conditions are compared with 1970 
river conditions on Plate 4-4. Also shown are all the dikes which were 
constructed from 1882 to date. Plate 4-4 indicates how channel improve
ment works have been utilized to improve the navigation channel. In 
1889 the river was very wide and shallow. By 1970 dike construction 
had reduced the width of the river and improved the navigation channel ) 
both in depth and alinement for waterborne commerce. Due to the p' 

decrease in sediment load of the Middle Mississippi River the rate of 
siltation between dike fields has been diminished. Future changes in 
channel cross-sectional area for improvem~nt of the navigation channel 
will not occur as rapidly in the future as they did during the period 
from 1889 to 1970 as shown on Plate 4-3. 

From 1889 to 1907 dike construction was primarily located 
from St. Louis downstream for about 70 miles. The remaining 100 miles 
of river downstream to the mouth of the Ohio River experienced little or 
no dike construction. It is of interest to note that with the exception 
of further narrowing of the river in some localities and the reduction 
of flows through certain side channels, the changes in width were 
generally not as great during the 63-year period from 1907 to 1970 as 
compared to the previous l8-year period (1889 to 1907), due to the fact 
that recent dike construction has consisted primarily of gradual exten
sions of existing dikes rather than relatively long new dikes as shown 
for the previous period, and the relatively slow rate of deposition 
between stone dikes as compared to the earlier permeable pile dikes. 

4.1.1.3 Effect of Channel Maintenance Dredging 

Approximately 4 to 5 million cubic yards of material is dredged 
each year from the Mississippi River at troublesome channel crossings in 
the reach from St. Louis to Cairo. This material is either placed between 
dike fields or adjacent to the main channel. vlThroughout the past year, 
coordination has been maintained with the respective state and federal 
conservation agencies so as to place the material in locations which are 
suspected ta have the least adverse impact. In particular, efforts are 
made to avoid placement of this material in localities where it could 
enter or block openings to the previously mentioned side channels. 
Insufficient equipment exists at this time to enable the dredged material 
to be placed at elevations higher than the adjacent river level. 

Although no significant changes in the bankline eonfigura
tion have taken place, the question as to the relative permanency and 
stability of the dredged material is, for the most part, unanswered. 
When placed betlween dike fields, it seems as if the material is more 
stable than when placed adjacent to the main channel within the river 
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where a succeeding high water event could transport the material to 
some unknown locality downstream, possibly to have the coarser portion 
of the material reappear at another future dredging. It should be 
mentioned, however, that the 4 or 5 million cubic yards to be dredged 
constitutes only about 3 or 4 percent of the total sediment load being 
Fransported, and possibly a fraction thereof being deposited elsewhere. 

4.1.1.4 Narrowing of River Width and Decrease in Surface 
Area 

The CSU report defines the width of the river as follows: 
. "The river width is the distance from tree line to tree line irrespective 
of the bank height taken normal to the general direction of the ,flOlT in 
the river.'" 

Table 4-1, also from the CSU report, 
.hows the surface area of the Middle Mississippi River between Jefferson 
larracka, Mi.souri, and cairo, Illinois, as compiled from available maps, 
A comparison of these surface areas is most interesting. It Is not 
certain what events and/or factors caused the increase in surface area, 
island area, and riverbed area between 1821 and 1888; however, it is 
probable that the large floods which occurred between 1844 and 1888 and / 
land use practices increased the surface and riverbed areas of. the river 
due to n~tura1 processes. During the period between 1888 and 1968 the 
river surface area was reduced by approximately one-third, the bland area 
by one-half, and the riverbed area by one-fourth. The aforementioned 
r~ductions were brought about for the main part by channel improvement 
works and par~ially due to natural proces.es; however, the river surface 
area today is not too different from what it was back in 1821. 

Year 

1821 
1188 
1968 

Table 4-1. River Surface Areas 

Surface Area 
(Sg·Mi.) 

169 
163 
100 

Avet'age Width 
(ft. ) 

3,620 
5.310 
3,160 

Island Areas 
(Sq.Ni.) 

14 
35 
17 

4.1.1.5 Lowering of Riverbed Elevation 

Riverbed 4t:eas 
(Sg.Mi. ) 

95 
128 

83 

The basic engineering concept for development of a navigable water
way is to redirect the river's energy to t~e task of scouring out a suitable 
navigation channel. This is accomplished by contracting the width of the 
river on some prearranged navigation alinement so that a tempcrary :increase 
in current velocities will develop a channel having the minium desired 
dimensions. The temporary increase in average current velocities begins 
to scour out the river bottom during low stages as soon as the river width 
has been reduced by contraction works. As the "depths of the river increases, 
the temporary increases in current velocities begin to decrease and approach 
their original values prior to contraction, although they n~y be somewhat 
higher due to the fact that improved channel conditions offer less resistance 
to flow. A portion:' of the r.iverbed elevations in the 16-mile reach of 
river shown in Plate 4-4 are shown in Figure 4-1. The average bed clevation 
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shown is the mean elevation of the riverbed in the low-water channel. 
The average bed elevation was determined as the average of between 10 
and '20 riverbed elevations at a cross section. The riverbed elevation 
is not necessarily related to depth of flow but is the indicator of 
degradation or aggradation (scour or fill) in the river. 

In 1889, riverbed elevations were taken after there had been 
a substantial increase in river surface areas from 1821 to 1888. The 
river at that point in time was ahlut 4,800 feet in width. The ele-
vation of the river bottom may have been influenced by the high water 
condition which prevailed durin~; the early 1880' s. The river was wid~, 
shallow, and was Hot Ul' .. Jb: the infJl;L~'cC of e".;tcnsive ch:ll1nel improvp-

meIl.t works. Between 1889 and 1907 there was a substantial decrease in 
river width as previously mentioned. By 1966 the bank to bank width of 
the river had been reduced to approximately 3,200 feet, and the river had 
beEm contracted by a number of pile dikes to a low water width of 1,800 
feet. The riverbed had lowered about 8 feet between 1889 and 1966. In July 
1967, the Corps of Engin~~rs sp3ect~d this reach as a test reach (the 
previously TcentionE'd prototype rc·ad\) to de:\rc10p design criteria for 
obtaining and maintaining a dependable 9-foot deep navigation channel. 
Between 1967 and 1968, this tf':St r··.-::c11 nacrovica from 1,800 feet to 
1,200 feet in width at low f10;·I. In 1971, the l"ivel"bed \,'<-1S l"t"Sl'rvcyed. 
The 1971 bed prufile is sLowa in F::~l;.,rr· !I-l. T;;e contL'ctioa fr07:1 

1,800 feet to 1,200 feet at low f10('l had resulted in a 3-foot 1mvering 
of the riverbed. In 1971 the 10w-\.~3ter riverbed in the reach b2t'l-.'een 
mile 140 and mile 154 was on the average 11 feet lower than in 1£;69. 

It should be mentioned that between 1821 and 1889 the width 
of the river increased drastically \-Jith an attelluant declo'ease in Lilt, 
average depth of the river. Therefore part of the riverbed degradation 
dep i c ted in Figure 4-1 between 1889 and 1971 includes whatever increase 
in riverbed elevation tha.t occurred between 1821 and 1889. The 1881 
Naviga.tion Act was passed by" Congress because the riverbed elevations 
had increased between 1821 and 1880 to the point where the river was no 
longer suitc:b1e for navig2.tion eluring 10v7 rive,' st,'1g"";' Thc <.:::Xllmt oi 
riverbed degradation compared to 18::21 conditions and 1971 conditions is 
not known. 

4.1.1.6 Effect on Flm"s 

Using recorded discharge information the CSU report contains 
the following data. The water flows in the Middle Mississippi River 
have been measured at St. Louis intermittently from 1843 to 1861, and 
continuously since 1861. The flood peak discharge of record at St. Louis 
was 1,300,000 cfs, as recorded in 1844; with the Hlssouri River contri
buting 900,000 cfs, the flood of record in the lower Missouri. The 
largest recorded flood in the U~per Mississippi was 565,000 cfs at 
Alton, Illinois, which occurred in 1851 and again in 1858. The minimum 
discharge at St. Louis was 18,000 cis which occurred .in 1863. 
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The construction of levees along the flood pla.in was one of 
man's first influences to affect natural flows in the Hiddle Mississippi. 
The flood plain was a storage area for flood waters whefl the river rose 
above the bank-full stage. Also the flood plain provided some channel 
capacity to carry water downstream. Hence, levees, by protecting most 
of the flood plain from inundation, increasE" flood stages on unprotected 
areas for discharges greater than bank-full stage. 

Because the flood plain was not protected by levees in 1844, the 
estimated peak discharge of 1,300,000 cfs during the flood that year passed 
St. Louis at a 41.3-foot stage. Now, mainly due La the construction of 
levee systems, the same discharge would pass St. Louts at approximately 
a 52.0-foot stage (Figure 4-2). While the peak d1scharge stage is now 
some 10 feet higher under developed conditions, as oI'posed to natural 
conditions, runal and urbanized areas suffer less flood damage, with the 
flood protection provided by levees, than without lev,-,,-,s. 

In about 1907, levee construction in the Middle Mississippi 
began in earnest because the financing of levees was shifted from private 
landowners to the Government. Until this time, leveFs 1Alere not effective 
because of inade<luate engineering capabilities and inadequate financial 
resources. 

The next dominant factor to affect Elmv,,1 was the construction 
of storage dams on the Missouri River, but the flc3t: was not completed 
until 1940. The larger dams are Yellow Tail on the Yellowstone River 
and Fort Peck, Garrison, Oahe, Big Bend, Fort Randall, and Gavins Point 
on the Missouri, The effects of these reservoirs on che flows depend 
on the method of operation. In general, the reservoirs have the effect 
of decreasing the maxiI\lum flows and increasing the minimum flows. 

Other factors which could influence the natural flows are 
changes in conditions that affect runoff from the dC:CJlnage basin, These 
factors could be changes in the amount of precipitat 1.:.>11 and changes in 
the land uses. Watershed Protection and Flood Prevention projects under 
Public law 566 along with soil and water conservation work on individual 
farms affects run-off from drainage basin. Also consumptive uses for 
irrigation and domestic use are other factors. 

The CSU report states the net effects of UIJi3tream developments 
on the flows in the Middle Mississippi River at St, 1.on1s are: 

1. The average annual peak flood dischartv has not changed much 
in 110 years. _ On the average, the pre"'"Dt-day peak floods are 
only slightly lower than previously. 

2. 

3. 

Large flood flows are not occurring a~ 
in the past. In the decade between '1 'j 

three flood peaks greater than l,OOQ,cGC 
excess of 1.000,000 cfs have not oceu-, 

The mean annual discharge has not 
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4. The annual minimum flow has been increasing slightly 
during the 130 years of records. 

In general, the conclusion is that storage reservoirs, levees, 
dikes, land use changes, and any climatic changes have, in aggregate, not 
significantly changed the average annual flow in the Middle Mississippi. 
In terms of flood control the effect is that very large and very small 
discharges were more cornmon in the natural river than in the river today. 

4.1.1.7 Changes in Sediment Discharge 

In is the water flows delivered to the Middle Mississippi River 
by its tributaries and the Upper Mississippi River which sculpture the 
river fDrm. The sediment flow is the supply of material which interacts 
with the erodable bed and bank material to dete"mine the form of the river. 
Subsequent to the construction of upstream reservoirs in the Missouri River 
Basin there has been a substantial reduction of the sediment load enterin8 )~ 
the Middle Mississippi River from the Missouri River. Extensive revet-
ment works constructed on the Middle Mississippi River to date also cause ~ 
a reduction in the sediment load of the river. 

~ost of the sediment load delivered to the Middle Mississippi 
River comes from the Missouri River (Jordan, 1965). That sediment carried 
in suspension is about 50 percent clay, 35 percent silt, and 15 percent 
sand. In general, the sediment moving along the bed of the river is find 
undo 

Since the delivery of sediment to the Middle Mississippi River is 
beina decreased by upstream storage reservoirs or other development, such as 
soil and water conservation work,it is anticipated that the river channel 
will "naturally" deepen slightly because of degradation induced by upbtrcam 
storage of sediment. 

4.1.1.8 Effect on River Stages 

Contractive works for the channel improvement project are designed 
to be effective in maintaining minimum authorized channel dimensions be
tween a 4ischarge of 54,000 cfs up to and including 300~OOOcfs. When 
discharges are lower than 54,000 cfs, the channel must maintained by dredging 
because it is more economical to utilize maintenance dredging to maintain 

___ t1H;Lc~_nnel __ tJ1_an to attempt to do so with additional contractive effort. 
Discharges below- 54,000 ais occur-on the average of r percent of the time 
based on a 114 year period of record. Following periods of high flow when 
discharges are above 300,000 cfs, a rapid fall in river stage may deposit 
excessive amounts of material in the navigation channel so that the con
tractive effort may not have time to flush out this excess material prior 
to the next low water season. When this occurs, it is also more econoTIlical 
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to maintain the channel by dredging than .to do so via the l:onstrucr:ion 
of additional contractive effort. Discharges above 300,000 cfs occur 
on the average of 14 percent of the time based on 114-year period of 
records. 

Figure 4-3 (a) 
at a discharge of 54,000 
and 1946. This is due to 
navigation channel. 

shows that the stage-discharge relationship 
cfs has been lowered by 11 feet between 1837 
past and current efforts to develop a dependable 

Based on published discharge data, the csu report concludes 
that there has been no change in the stage-discharge relationship at 
~90,000 cfs between 1837 and 1946 as shown in Figure 4-3(b). 

Based on published discharge data, the CSU report concludes 
that the stage-discharge relationship at a discharge of 500,000 cfs, i.e., 
llB.nkful,l stage I has increased 2.5 feet between 1837 and 1946. The increase 
of 2.5 feet in present-day river stage above the former natural river 
stage is attributed by CSU solely to dike construction as indicated in 
figure l~-3(c). 

At discharges above 500,000 cfs river, stages begin to overtop 
the natural hli,gh bank of the Middle Mississippi River. (J3ank--foll stage 
at St. Louis is 30 feet on the gage). As discharges continue to increase 
above 500,000 cfs, the effect of the 2.5 foot increase in the stage-dis
charge relationship, graphically illustrated by Figure 4-3 (c), begins to 
dim.i,nilih and levees begin to have a more pronounced effect. on the sub
stantial increase in the stage-discharge relationship, graphically illus-
trated by Figure 4-2. 

Although the effect of the channel improvement project on flood 
stages is small in comparison to the effect of levees, there is some 
effect caused by the channel improvement project which must be addressed 
in this Environmental Impact Statement. 

Opinions differ as to the exact amount of increases in flood 
stages caused by the channel improvement works constructed to date. As 
prev1Qusly mentioned, the increase in present-day river stages attributed 
tQ 4ikeeonstruction by CSU is based on published stage~discharge data. 
th1s subject is currently under review because stage-discharge data pub
l:Wted prior to 1934 is known to be less accurate tha.n stage-discharge 
" . .pubUshed after 1934. Channel improvement works constructed to date 
iiij:,'oi'may ~Qt have some influence on flood stages; however, it is 
seaerallyagreed that the major cause for the increase in flood stages 
\\lur1ng tbepast 100 years is due mainly to the extensive flood protective 
.. rkt con.tructed within the floodplain. It should be pointed out that the 
CQ;;PS of Engineers become involve<,! in flg,o<Lprote,ctlon undEg'J;Jlf~ t.erms 
.f~t&e 19.28 Flood Control Act following the disastrous flood "lhich occurred 
on . tn. Mississippi River in 1927. It should also be pointed out that the 
aQf;,.wh~ authorized the navigation project does not contain any provi-
8:~s,f(lr the construction of flood protective works, which are covered 
fly :·!~_~~ __ ~n~!~!..sional authori.zat1.,ons .Th.e St. Louis District took the 
increase in flood stages into account at the time the flood protective 
~rks were designed as attested by the fact that the major flood of 1973 
passed St. Louis within allowable tolerances of the rating curve for that 
discharge. In addition, 2 feet of freeboard above the design flood crest 
elevation is included for all levees and floodwalls constructed by the 
St. Louis District. 
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Based upon published discharge data, CSU prepared Table 4-2 
which contains a tabulation of flood stages for similar discharges at 
StA Louis~, This,table ingicates that similar d~s~harge~,are ~ow,abou~ ten 
(l~ feet n1gher 1n elevat10n than they were 1n lHHl. Th1s relat10nsh1p 
coincides with the difference in the stage-discharge relationship shown 
on Fi~ure 4-2, and is consistent with design expectations. The most 
sisaificant fact relating to the tabulation in Table 4-2 is that the 1927 
fleod passed St. Louis at 36.1 feet, causing catastrophic damages within 
~he floodplain. The 1973 flood passed St. Louis at 43.3 feet, and no 
Goverdment levee failed, with the exception of Kaskaskia Island, which 
was overtopped. The Kaskaskia levee was not built to provide the same 
d~&ree of protection as other Government levees in the St. Louis 
District. 

Table 4-2. Flood Stages for Similar Discharge at St. Louis 

Maximum Stage Discharge 
Year (Ft.) (cfs) 

1881 33.6 822,000 
1883 34.8 863,000 
1908 35.0 850,000 
1909 35.2 861,000 
1927 36.1 889,000 
1943 38.9 840,000 
1944 39.0 844,000 
1973 43.3 855,000 

The CSU report indicates the following: for discharges greater 
than approximately 290,000 cfs but less than 500,000 cfs, the increase in 
present-day river stage above the former natural river stage is due solely 
to the dikes. Because the cjl.annel below bank-full stage is much narrower 
in ,the contracted river, the state for a flow of 500.000 cfs is greater 
~han in the natural river. For a flow of 500,000 cfs (bank-full flow), 
the cross-sectional areas occupied by the flow are shown in Figure 4-3(c). 
At 500,000 cfs, the 1946 stage was 2.5 feet higher than the 1837 stage. 

Once the river flows spill overbank, the levees and developments 
upon the flood plain, and possibly dikes, influence high water stages. 
For discharges slightly greater than bankfull, the effect of levees on 
river stage is small. The former flood plain (now protected by levees) 
was not efficient at carrying shallow flows. For larger floods, the 
former flood plain provided more storage area than the present flood plain, 
consequently, flood stages are now higher for similar discharges than in 
the past. 

The effect of dike construction on river stages above bank full 
stage is still under review as prevsiously mentioned. If dike construction 
does influence river stage above bank full stage, as stated in the CSU 
report, there is some flood discharge greater than bank full for which th: 
increase in stage caused by levees is equal to the incre~se in stage poss1bly 
caused by dike construction. For floods greater than th1s flood, the effect 
of levees on the peak stage is much greater than the possible effect of dike 
construction peak stage. 
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4.1.1.9 Existing Side Channels and Future Configurations 
of the River 

To adequately define the processes of formation of the pre
viously mentioned side channels and the effects of dikes upon the main 
vhannel itself, studies were made by Colorado State University to investi
gate this particular phenomenon (Simons, et al., 1974). As stated previ
ously, the manmade side channels were created as a result of subsequent 
vegetation of sandbars which were formed between the slack-water areas of 
adjacent dikes and the creation of side channels between the newly-formed 
islands and the river bank. However, these side channel areas, although 
their rate of deposition may be slower than that of the island area 
itself, will ultimate:y fill with sediment, thus making the island a 
part of the floodplain proper. It should be remembered that natural 
side channels existed before I~n-induced changes began due to the shift
ing of the river channel. Since the position of the river within the 
floodplain is now controlled, the opportunity for new side channels to 
form is minimal. 

As part of the Corps policy of cooperating with Federal and 
state conservation agencies, notches were built into numerous dikes. 
several years a80, at the agencies suggestion, in an effort to reduce the 

-. ---.-----.----.. --__ --c-___ -._ .• __ "_ 

rate of sedimentation between them. The notch consisted of a 4-foot 
low gap near the middle of the dike 50 to 200 feet in length. Generally 
13peaking, j.t has been found that the notches are ineffective in achiev
ing their purpose, and can actually increase the rate of sedimentation 
between them. 

Model tests and investigations of existing side channels were 
perfo:rmec1 by Colorado State University in an effort to find ways to 
alleviate this siltation problem. To present their findings in the most 
expeditious manner, their conclusions are herewith presented: 

"From our (Colorado State University) analysis of the histor
ical changes "in the river and from our geomorphic model studies, 
we have come to the following conclusions concerning the planned 
channel contractions by extending existing dikes and building new 
dikes to achieve a 9-foot deep low-water navigation channel in the 
Middle Mississippi River. It is assumed that future dike con
struction will be to the same specifications that have been used 
in the last decade and that vegetation will form on the bars in the 
dike fields. Below, the anticipated river behavior is compared 
to the behavior of the river as it is in 1973. In this way, 
the comparison can be made without considering levees. The levees 
were completed prior to 1973. 

1. The natural backwater channels are a product of the 
natural, uncontrolled, shifting river. Any river sub
ject to development will experience a deterioration of 
the natural backwater channels unless these channels 
are maintained artificially. 

2. Future channel contractions will result in an increase 
in the depth of flow at all river stages. 



3. Future channel contractions may decrease the river channel 
capacity at flood stage. The result may be higher flood 
stages for a given flood discharge. 

4. Future channel contractions will lower the riverbed 
level and the low and intermediate water stages in the 
river. Stages will be lower on a greater n~mber of days 
in the year. Lower stages affect groundwater levels 
in the acquifers connected to the river and affect 
tributary channels. 

5. In the past, the construction of the dike fields has 
eliminated many natural side channels but these natural 
side channels were replaced by side channels resulting 
from the dike fields. 

6. In the most part, future channel contractions by ex
tensions of dikes will produce no new side channels. 

7. Unless steps are taken to prevent it, ultimately nearly 
all natural and man-induced side channels shou.ld completely 
fill with sediment and o~come undistinguishable from 
the flood plain. 

8. Small natural and man-made chute channels fill at a 
rate of up to three feet per year. Backwater channels 
fill at rates between one and five inches per year. 
Those few large natural chute channels in existence 
today will remain open for a long period of time. 

9. Generally speaking, it is very difficult to design 
dike fields so that the resulting side channels will be 
self-maintaining. Dike fields are usually located in 
depositional areas of the river channel and suitable 
side channel intake positions are not available unless 
the flow is realigned upstream of the dike fields. 

10. The life of a side channel can be increased greatly 
if the side channel can be isolated on the upper end 
from the main channel. When the side channel is isolated 
in this manner, the side channel is a backwater channel 
and the rate of sedimentation is·very small. 

11. Blocking an unsuitable upstream intake to a side channel 
~ill extend the life of that side channel. With the 
upstream intake blocked, the sediment supply to the side 
channel is reduced. Short side channels can be supplied 
with water during low stages from the lower end. 

12. The notched dike may help in extending the life of a 
very few side channels. In general, the notcheu dike 
cannot be locat('d 1n the proper position. Also, bankline 
instllbil1ty w1ll H'sulr. where large scour holes occur 
next to the b;lIlk I 11H'." 
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It SHOuld be noteel that: tile above tl.ndlngs are ba8ed on tuture 
dike construction being tlte some specification thot was used during the 
last decade. Ilmv('ver, it is nOvl the current practice of the St. Louis 
District io construct dikes to a lower elevation than previously used. 
It is anticipLitc'! th:,t the lOFer dike elevations wi 11 cause numerous 
channels to he perpetually mJintaincd along and between these structures 
because of H'['im<: chann;es in the channl~l between 1m; and high flow and 
the associated scouring effect over and around the low dikes. 

Envirom;('nt;-llist's fenr that the life of all natur(]] <1:1,1 man 
made side channelt; is lim1tl'd and mi'_y l:ventually fill ~,;ith sec.!-iment, thw; 
transforming the i'lidd]c }fjssissippi River into a sjIlg1e channel stream. 
However, it should be mentioned that even if dike construction were 
to CCL,se at this ti,,:.:-, tLc: (~nd rc::>'[]-t v;r)ulcl still be th,~ ~;:t!lll', th~l:-~ 

prec.:1t1dinr, the deliaH of cessi1tion of dike and rcvC'tment con,;truction 
as a mp.ans to significantly aLl('viate the physical impacts to the river's 
regime. 

4.1.2 IMPACTS ON GEOLOGIC ELEl,mNTS 

4.1.2.1 Impact of ConstrucXion of Economic Geology 

No adverse impact onbedroc~ mineral resoupces is anticipated. 
Construction of stone-fill dikes and banklinc revetments associated with 
the project would create an increased demand for quarry or paving stone. 
Numerous quarries which can supply adequate limestone are adjacent to 
the river the entire length of the project. 

4.1.2.2 Impact on Seismic Activity 

Although the lower half of the project area occurs in a higll 
risk seismic region, the nature of the project precludes its having 
any effect on seismic activity. 

4.1.2.3 Impact ~n Ground0ater 

There \Ji11 be no impact on t1l8 quality of Lh(~ gr(IU~!';\.-;~,,: 

in the project arei-I. There lllay be an ins;ignificant Im"ering of ground-
water levels immediately adjacent to the Niddle Hlssissippi River ami 
the mouths of trihutary streCl!n~;. 

4.1.2.4 Impact on Economic Geology 

The construction of dikes and the resulting siltation will 
cover over the sand alld gravel deposi u; v.'hich occur inuncdiately hehind 
each di.ke thus eliminating these mine'ral rcsourcet; from economic C'xploi-
tatioo. In addi.tion, eommercinl Jreclf,-il1g operatiol1c; for sand ,mel pyav,'l 
deposits will be restricted in <ll"eas j!~!i11C'clialc1y adjaccnt to djkl's to 
prevent unclerudn:ing of tllP strll\~tures. Numerolls ~;;lilcl and gl~;lVCl 
deposils occur along th(~ r:iv,-'r; howl·vcr, only a very fe\v dpp()~;it~:; WlHl1d 

be affected by tl1b proj ec t. 

4.1. 3. JNPACTS OH SUlLS 

1 •• 1.3.1. A1Leration of TopOGraphy 

To opernte il11<1 mainUdll t·he nine-I"oot: channel ill I.hi,; study 
area HJth aminjll;ulll ,lliJOunt of dn'<ig.ini", a "y,;Ll'llI ()f dikes ilnd n:vl:tt(,d 

shorclin" ifi·neces,;,11Y. Drc:c1gill;'. 'IILl'r,; tIll' di::pntiitlol1aL )',I~.\lL1tLoll 

and (klld.ty of l1w drl'dl:,d mat(,l-j'll!;ill addl! j011 t.o altcdll". Lilt' topO!',ril·
phy. The system of dil:l'); and n'Vl'! \1\('111 'Ill l'lli t \It' transpol!:d ion of 



sediments downstream. The dikes slm" [ll(~ velocit.:y of the water in areas 
behind them, causing an increase ~f llidterial Jeposition, and increase the 
velocity of the water in the channel, callsing a decrease of material de
position and possibly removal of add it 10na1 maLt~ria 1. The revetment is for 
protection from erosion caused by the ltighec velocities. 

4.1.3.2. Alteration of Drainage 

The alterations of topography will (~aUge minor alterations in the 
drainage in local areas where materials have been deposited. 

4.1.4 IMPACT OF OPERATION AND MAINTENANCE OF PRESENT NAVIGATION CHANNEL 
ON WATER QUALITY 

4.11.4.1 Dikes and Revetment~; 

Dikes and revcttneuts s(;,rv., to V·Oll'.,;tr J.el tile Illain channel in order 
to maintain the 9-foot navigation chanHe.l. (;o/l;;!-r ietion of the river has 
generally caused the reduct.lcm of river surface ,nea. i:;;laod area. riverbed 
area, river width, and corresponding hankful Chillm(~l and cross-sectional area. 
Dikes also shut off side channels to low flow, keeping more water in the main 

.. channel. 

The roduced width causes incl'(,)sc,d t 1.L pCI' unit: of width, which 
results in increased transport capability of the ~~t~c. Turbidity, which 
serves to limit oXYGen production by photosynthesis, is greater because of 
this capability of the water to carry more :,;uspen<lcd mat0cial. The river 
bottom is further degraded by scour due to th0 Jncrcilsed transport capacity, 
which put into and keep in s\l;3pension "",.(.l! .h ',::~ ;~s heavy metals nnd 
pesticides if present along with Godilll(;.n:::s. t.1.'at 'wcuid notll,ally settle out. 
Also, organic material in the sediments ;HeX'"s' ,ded in the water column, 
which may elevate the chemical oxygen demand. lcsn'iting in the reduction of 
dissolved oxygen concentrations. 

The new dHw8 and extenr;inn of old ,'.l t.u i.ncrease 'constriction ./' 
of the river from 1,800 feet to I,.SOO fed. ,';(11 c;;us-" increased flow velo
cities resulting in further scouring of the hOi. tOll! ('f the channel. nore 
sediment will be carried by the river ,c.ausl.ug and I.uu:ease in turbidity in 
the channel, as well as pollutants resuspended from the sediments. Greater 
deposition of sediments will also Lake place behi.nd dikes and in dike fields, 
which w'ill speed closures of side channels by :~cdlmeutation" 

Short-term increases In tncbld. Lly WLl .. l.l:'CoLably r(,~::;ult during bank 
proparation and dike and revetmen~ plac~n~nt activities, Once river bank areas 
stabilized by revement l rates of erM>.i.on dill1inbl! and these areas 'will con
tribute less turbidity than unprotected banklincs. 

4.1.4.2 l'1.c'lintcnancc Dredging ar'd D 
, 
.1. 

A factor of major concern J s the n,LfI;.·';1.3 l:f feet IJf. dredgiu!.~ 

and disposal of drf:.dged mat.~rii1l on water. (1.'1:.I1H.l. Tncn,Zlc;cd turbidity along 
with increased siltation are probably the most dt:Lr:Lmental faetors 
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associated with the project. Turbidity reduced light penetration and, 
therefore, may interfere with primary production, flocculate planktonic 
organisms, decrease food availability, and produce effects that may be 
aesthetically displeasing. Also, increased sedimentation could result 
in the smothering of benthic organisms, destruction of spawning areas 
for fish, reduce habitat diversity, and reduce vegetation cOVer. Also, 
pesticides, metals, sulfides, methane, or other toxins, if present in 
bottom deposits, can be released to the W:lter column by resuspension 
of the sediments which could have an adverse effect on the use of the 
water for municipal water supplies, if it causes existing water quality 
criterius to be exceeded. The resuspension of organic matter from the 
sediments causes increased chemical oxygen demand, and the resulting de
composition could cause reduction of dissolved oxygen concentrations. 

4.1.4.3 Barge Traffic 

Barge traffic on the river and the resulting impact of propeller 
wash during low stages, causing a temporary increase in turbidity and the repo
sitioning of bottom sediments, the results of which have been discussed earlier. 
Below St. Louis the Middle Mississippi River has no locks and dams. For this 
r,~ason the current is faster, resul ting in the river's ability to carry a 
greater load of suspended solids, with the major source of the load being 
the Missol.,1ri River, entering the Mississippi River just north of St. Louis. 
Because of this, ambient turbidities in thl's section of the river are compara-
tively high, and the aquatic biota is characteristic of such conditions. 
Also, sediments are mainly sand, which settles out very quickly after 
being resuspended. Con~equently, these impacts are expected to be confined 
primarily to the main channel, which is generally poor habitat for aquatic 
biota. 

Barge traffic increased by 92 percent on the Middle Mississippi 
during the period 1962 to 1972 (see paragraph 2.3.2.1). Such increases in 
traffic increase the risk of accidental spillage of pollutants into the river. 
Federal and State regulations prohibit the purposeful discharge of wastes into 
the river, and such regulations greatly reduce the amount of waste entering 
the waterway. 

Chain of Rocks Canal and Locks 

The operation and maintenance of the Chain of Rocks canal and 
lucks is a vital function for navigation on the Upper Mississippi River 
Systent. These facilities permit the safe and efficient passa~e of riv~r 
traxfi~ around the navigational hazards associated with the Chain of Rocks 
Reach as described in Part 1.4.4, page 47a. In addition to this function, 
the harbor facilities which were developed with this project provide 
St. Loujs a terminal port location for navigational purposes. 

4.1.4.5 Low Water Dam (Dam No. 27) 

Since its completion, Dam No. 27 has required minimal main
tenance and because of its structural features is self operating. This 
structure is responsible for insuring a minimum depth of nine feet at 
low water over the lower miter sill of Locks and Dam No. 26 at Alton, 
Illinois. Dam No. 27 blocks navigation of the hazardous Chain of Rocks 
Reach for commercial interests as well as for most pleasure boats except 
during extreme high water periods. The artificial rapids and pool areas 
created by this structure are utilized by local canoeists and fishermen, 
respectively. 
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4.2 BIOLOGICAL IMPACTS 

4.2.1 AQUATIC COMMUNITlES 

4.2.1.1 Dikes and Revetment 

Between 1888 and 1968, the effects of river contractions by dike 
fields and bank revetment in the Middle Mississippi River reaches between 
St. Louis, Missouri, and C~iro, Illinois, reduced the bank-to bank river 
surface area by one-third, the island area by one-half, and the water sur
face area by one-half ( Simons, et aI, 1974). A total of 91 mile~ of func
tional dikes and 122 miles of reV;t~nt were constructed. 

Tile natural consequences of reducing the river's width include nn 
increased transport capability of the river, resulting in degradation of the 
riverbed. The effects of riverbed degradation on aquatic organisms in the 
M~ddle Mississippi River are not yet fully understood; it is probable that 
adverse impacts occur directly by abrasion and suffocation and indirectly 
through alteration of their habitats. 
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Increased variations in annual maximum river stages and 
decreases in annual minimum and daily river stages have occurred since 
~I1:'llJ&de modification of the Middle Mississippi River bagan. The net 
result has been greater fluctuation of water levels than in the past. 
Fluctuating water levels have occurred throughout the history of the 
river, and biota living in the river are characteristic of these condi
tions. Nevertheless, it has been demonstrated that a considerable 
amount of movement and displacement of fish and invertebrates takes 
place during periods of high water (Maitland, 1964, and Sprules, 1947, 
as cited by Hynes, 1970; Faj=n, 1959). Differential rates of survival 
of and recovery from flooding have also been recorded for different 
families of invertebrates (Deacon, 1961). The increase in water level 
fluctuations could have the effect of changing the species composition 
and abundance of organisms that occur in the various aquatic habitats 
within the Middle Mississippi River reaches. 

Perhaps the most serious adverse impact resulting from the 
9-foot channel project on the Middle Mississippi River is reduction in / 
size and diversity of the aquatic habitat. The water surface are~ has 
been reduced by 9 square miles since 1821 and by 63 square miles with 
respect to the 1888 area. Based on Colorado State University studies 
of man-induced changes in the Middle Mississippi River, most of the 
side channel and main channel border habitat will eventually become 
filled with sediment (Simons, Schumm, and Stevens, 1974), unless arti
ficial means, 1. e., dredging, are employed to maintain side channels. 
It shoula be noted that reduced sediment loads in the Mississippi River 
have had a tendency to prolong the life of existing side channels. 

Reduced uumbers of Plankton, benthos, and fish species have 
been cited as the effect of channelization projects on smaller rivers 
and streams (Little, 1973; Schneberger and Funk, editors, 1971). Reduc
tions as great as 90% in the standing crop of fish and invertebrates have 
been reported. In the Missouri River in the 93 years between 1879 
and 1972 the water surface area between Ru10, Nebraska and the mouth 
has been reduced by 50%. The commercial fish harvest declined in the 
MiSBOuri River by 80% in the 16 years between 1947 and 1963 (Funk and 
Robinson, 1974) 

The cumulative effect of channelization efforts in the Middle 
Mississippi River to date has not been adequately assessed. The loss 
of habitat due to reduction in surface area must be viewed together 
with the newly established 91 miles of dikes and 122 miles of revet
ment and the possible habitat they provide for aquatic organisms. 
Field surveys by Waterways Experiment Station personnel of dikes and 
r~~ at various locations along the river indicated that these 
rock-strewn areas provided excellent habita.t for benthic organisms. / 
Large numbers of nonburrowing mayflies and caddisf1ies, along with 
other aquatic.~_~nvertebrates, were observed in these areas. 
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4.2.1.2 Maintenance Dredging and Disposal of Dredged Material 

The direct effects of dredging on benthic communities appear 
harmful; yet definitive information allowing the predication and assess
ment of the extent, duration, and significance of these effects has not 
been documented. In general, the potential for the direct destruction 
of benthic communities is greater in areas which have not previously 
b~en dredged than in areas where dredging has occurred, which character
istically have shifting substrates that may limit successful benthic 
colonization. Direct destruction of commercially valuable species such 
aB mussels is another concern. 

Among the physical alterations as a result of dredging are 
changes in bottom geometry and bottom substrate that cause temporary 
alterations in current patterns, and possible nutrient exchange or toxic 
chemical exchange between sediments and the overlying water. These 
physical alterations may work individually or synergistically to initiate 
different responses within aquatic communities. 

Most of the concern associated with the disposal of dredged 
material in the Middle Mississippi River involves the effects of open
water disposal on water quality and aquatic organisms and the closure 

.) 

of side channels. Open-water disposal results in the resuspension of 
large volumes of sediment within a very short time and in a limited area. 
The resuspended sediments may contain toxic chemicals and nutrients that 
may enter into solution and adversely affect biological communities. 
The increased turbidity that results from the disposal of dredged 
_te~ial temporarily reduces light penetration and therefore l may interfere 
with primary production, flocculate planktonic organisms, decrease food 
availability, and produce effects that may be aesthetically displeasing. 
Also, increased sedimentation could result in the smothering of benthic 
organislns, destruction of spawning areas for fish, reduction of habitat 
diversity, and reduction of vegetative cover. The decomposition of 
resu8pended organic matter from the sediments could cause th~ reduction 
of dissCllV'edoxygen concEmtrations, thereby causing the suffocation of 
stress of organisms in the immediate vicinity and/or the release of 
noxious materials, such as sulfides and methane i~t9 tbe water column. 

It is well established that, within the Mississippi River, 
bottom sediments are continually being resuspended naturally, and to a 
degree, open-water disposal of dredged material can be thought of as an 
exte'nsion of these natural processes. The impacts of open-water disposal 
would be short-term and minor, because of the concentration of such 
impacts primarily in the main channel, which is generally poor habitat 
for aquatic biota. It should be also noted that samples of dredge 
material obtained from the navigation channel by the St. Louis District 
sampling program_c:.? ... ~duc_ted in conjunction with the preparation of this 
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~~ort.; and routine water quality analyses, all indicate that the water 
_~, of the Middle Mississippi River generally me,ets the minimum 
.." ... <16 established by the Environmental Protection Agency. However 
""t~~!:l~!~_1l1etal~ w~~~_ found to exceedl:I1!nois. wat~r __ ~c0~~!l_~~andards. 

Dredged Material is not disposed of in critical areas, such as 
~ the enttance or exits of side channels,because it could block the 
.ttow df water through the side channels and thereby prevent the movement 
~ fish and other aquatic organisms between side channels and'the river, 
abd could also result in the alteration of existing physicochemical 
characteristics. . 

4.2.1.3 Tow ilbat Operations 

The primary purpose of the 9-foot channel project on the Middle 
Nlssissippi River is to construct and maintain a navigation channel for 
barge traffic. Operation of the tow"-boat8~ while not a part of the con
struction or maintenance actiVities, is intricately involved in the 
channeliaation project. As such, the effect of tow-boat operations on 
tbe riverine ecosystem must be considered. 

The primary effect of tow··boat operations on the ri verine .~ 
~osY8tem during extreme low-water periods, which occur on the average "'8 than 5 percent of the time, is to sometimes increase turbidity levels 
_the-temp«a..t'Y,resuspension of sediments. The effects previously cited 
Ii being associated with higher trubidity levels and the resuspension of 
1t .• <1iments include the interference with photosynthetic activities and 
the abrasion and suffocation of aquatic organisms. These impacts are 
upected to 'l:tmconfilled primarily to the main channel, which is generally 
poor habitat for aquatic biota. 

A second concern relating to tow-boat operations is the 
adverse impact resulting from toxic materials introduced into the river 

/ 

by accidental spillage; however, the Missouri Department of Conservation 
,as indicated that it knows of no major fish kill on the Middle Mississippi 
River being caused by accidental spillage from barges. 

4.2.2 TERRESTRIAL COMMUNITIES 

4.2.2.1 Impact on Vegetation 

Disturbance by flooding is a characteristic of all unprotected 
flood plains. and it is largely this property that makes them unique habitats. 
Flooding plays a significant role in plant establishment and dispersal. 

Although there ,are, other river environments, the same set of 
ecological conditions that is present in the project area is not found 
elsewhere. Consequently, a.ny increase in agricultural, timber harvesting, 
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and public utilization activities will be detrimental to the uniqueness 
of this area. 

4.2.2.2 Impact on Wildlife 

Efforts to develop the river from the standpoint of flood 
control and navigation have been vast and effective. Over the past 
years, many low areas which were once swamps have been cut off from the 
r.iver by an extensive system of levees and drained. These areas are 
now inhabited and farmed, and are now not as smtable for wildlife 
habitat as they formerly were prior to the improvements made to benefit 
man. 

Control of the river for flood control and navigation purposes 
has resulted in the increased efficiency of the hydraulics system,but 
slowly reduced the river surface area. Most of the time the river flows 
between levees. What wildlife values are remaining, exist on this unpro
tected flood:pjain which is bounded on each side by levees. Further 
development and control of the river for flood control and navigation 
will diminish the remaining wildlife values,which are extremely valuable 
even at this reduced status. As an example, the closure of side channels 
may have adverse impacts on wildlife species. The presence of these 
channels offers four benefits to wildlife in general~ (1) the extent 
of sand and mud flats in that area would be maintained, favoring several 
organisms, (2) they serve as a barrier between the mainland and the 
islands, hence access to the islands by man and many predators is limited, 
(3) with a lack of access, the islands are less likely to be modified 
by logging and clearing, and (4) since loss of anyone environmental type 
puts stress on remaining aspects of the system, maintenance of chutes 
and their diversity is important to the ecosystem. It should be noted 
that during the past five years the St. Louis District has been coop
erating with conservationists in an effort to preserve these side 
channels. 

Land ownership in the unprotected flood'p:Lain rests in the hands 
of the private citizens and it is no coincidence that much of this valu
able wildlife habitat is also valued for its timber and agricultural 
potential. Consequently, during years of low flow,this land is under 
the threat of being cleared and utilized for ,cropland. 
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4.2.3 IMPACT ON RARE AND ENDANGERED SPECIES 

4.2.3.1 United States List 

The Indiana bat, southern bald eagle, and peregrine falcon 
. are endangered nationwide (U. S. Department of the Interior, 1974). 

Construction and operation and maintenance of the nine-foot channel in 
the Middle Mississippi River would probably have an insignificant 
impact on these species. The endangered status of the southern bald 
eagle and peregrine falcon is thought to be the result of insecticides, 
encroachment on nesting areas, and illegal shooting. It is believed 
at this time that the limiting factor for Indiana bats is the lack of 
undlsturbed hibernation areas, such as caves and mines, which do not 
occur near the navigation channel. 

4.2.3.2 State Lists 

Eleven species of fish are considered rare to extremely rare 
in abundance within the reaches of the Middle Mississippi River 
(Appendix D). Six of these species, the alligator gar, Alabama shad, 
sickefin chub, sturgeon chub, pallid sturgeon, and blue sucker, have 
been listed as being rare or endangered statewide by the states of 
Illinois or Missouri (Appendix G). It is thought that none of these 
11 species have ever been abundant in the Middle Mississippi River 
reaches. Man~s activities to date, including construction and main
tenance of the nine-foot channel, have probably been a minor factor 
in the critical abundance of these species. However, continuation 
of the operation and maintenance activities could result in a further 
decline or the elimination of most of these species from this section 
of the Mississippi River, unless artificial means are employed to 
enhance or maintain the fish habitat. 

A total of 64 plants, 17 mammals, 25 birds, and 19 reptiles 
or amphibians, which are rare, endangered, or status unknown in 
Illinois or Missouri or both, occur or may be expected to occur in 
the unprotected floodplain (Appendices F and G). The Indiana bat, 
southern bald eagle, and peregrine falcon are endangered nationwide. 
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Reasons for the decline of many rare or endangered species 
aee not known. Several birds and mamw~ls have historically been over
exploited for sport or commerce; indiscriminate hunting of rattlesnakes 
and other unprotected species continues today. Use of pesticides and 
herbicides is thought to have a great effect on biotic populations 
expecially birds. Pollution in general is detrimental to all species. 

Habitat destruction, especially loss of woodlands and wet 
lowlands to clearing and drainage, has caused the status of about half 
of the species concerned. Several terrestrial vertebrates use this 
habitat almost exclusively. Woodlands in the unprotected flood plain 
are significant because they comprise 30.4 percent of the vegetation 
and presently have limited human use. Animals intolerant of man's 
activities, such as the bobcat, bear, otter, pileated woodpecker, 
ahhinga, and timber rattlesnake, exist here. Thus, increased agricul
ture, timber harvesting, and public utilization could be deterimental 
to many of the rare or endangered species. 

Several species, such as the southeastern bat, cotton mouse, 
black bulture, fish crow, green treefrog, and green water snake, 
exist in the Middle Mississippi at the periphery of their range. 
The vegetative homogeneity between latitudes of the unprotected flood 
plain is an asset in allowing range expansion. 

4.3 CULTURAL IMPACTS 

4.3.1 DEMOGRAPHY 

The continued regulation of the 9-foot channel involves the 
activities of revetments, dikes, and dredging. The construction and/or 
institution of these measures have no direct impact on the population. 
However, the product of the regulating works, i.e., the 9-foot navigable 
channel, does have an effect on the settlement pattern. This impact 
takes place at transportation termini, such as St. Louis and Cairo, and 
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river towns, such as S te. Genevieve, Ci1.es ter ." ;'ld Cape Girardeau. Not 
only were each of these towns founded Jecause of river access, but ~hey 
continue to prosper, in part, because of tb.e comparative advantagE. 
affo:>:'ded to them by river transportation. Because of this advantage, 
these settlements attract economic activities, i.e., manufacturing, 
which, without river transportation, might have located at other points, 
p,erhllPs inland. 

Linked to the above idea is the role of St. Louis as a regional 
center and its linkages to the Mississippi River. Though academic at 
this time, a change in the status of river navigation could effectively 
alter St. Louis' role as a regional center. In time,such a change would 
giveJLise to a more regular horizontal arrangemnt of settlements and 
centers based upon land distance and cost of land transportation. Such 
an evolution would serve to deemphasize St. Louis as a regional center. 

4.3.2 ECONOMY 

4.3.2.1 Project Future 

a. National Economy. Maintenance of the 9-foot channel in the 
project reach would allow for continued use of the river for inland navi
gation. The project will not alter the existing cost structure of water
borne transportation, and thus should have no effect on the existing modal 
split, i.e., water, rail, pipeline, truck. 

b. Regional Economy. The main impact of continued maintenance 
of the 9-foot channel on the regional economy will be to (1) maintain 
the current level of shippin~ and (2) allow for future growth of the water
borne c.ommerce industry, and industries using the water for shipping. 

Maintenance of the channel will not in itself result in economic 
growth in the project area. On the whole, the port of St. Louis (portions 
both within and outside of the project area) are much more likely to benefit 
from aaintenance of the channel than the rural counties at the southern end 
of the reach. The metropolitan area has the other transportation facilities 
to act as a oransshiipment point, the market and industries to consume com
modities moving on the water, and the industries to produce bulk commodi
ties un~cceptable.~o waterborne carriage. 
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The rural areas, by co~trast, lack manufacturing facilities, a 
\ large market, and an extensive transportation network, and they might be 

expected to benefit less from maintenance of the channel. Raw materials, 
especially coal (with the opening of the Kaskaskia River navigation pro
ject), and td a much lesser extent, grain, should continue to be shipped 
from these rural areas. 

4.3.2.2 Future Without the Project 

a. National Economyo Non-maintenance of a 9-foot channel in 
the project reach would have substantial adverse impacts on the national 
economy. As has been noted above, this stretch of the river serves as a 
vital link between the Upper Mississippi, Illinois, and Missouri Rivers 
to the north, and the Ohio and Lower Mississippi River to the south,wilb 
more than 88 percent of the total tonnage through the reach neither 
originating nor ending there. Breakage of this link would vastly change 
the current modal split. The very substantial tonnage moving between 
the two systems via this part of the river would have to be diverted to 
other modes of transportation. 

Other major commodity flows would also be expected to be dis
rupted. for example, the movement of coal and chemicals from the Ohio to 
the Upper River. 

While short run traffic for the railroads, and other modes of 
transport would exceed the ability of those modes to handle it, substan
tial excess capacity might be expected to develop on other portions of 
the inland water system. Due to cleavage of the system into two smaller 
systE~ms, both federally maintained navigation facilities and privately 
owned tows and barges would be underutilized, resulting in considerable 
economic waste. 

b. Regional Economy. Discontinuation of operation and mainte
nance of this portion of the river would have varying impacts on dif
ferent parts of the region. 

It is likely that this alternative would have a compara~ively 
small impact on the rural portion of the project area, since, as noted 
above, the river presently has comparatively little impact on their 
economics. 

More seriously affected would be the port of St. Louis. As 
noted previously, the upper thirty miles of the project area are also 
the lower thirty miles of the newly defined harbor, and 14 of the 74 docks 
in the harbors are in this area. More importantly, in excess of 7,000,000 
tons of commodities that passed through the project reach either origi
nated or warre destined for St. Louis Harbor in 1972, accounting for nearly 
half of the harbor's total tonnage. 
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Elimination of this tonnage would result in substantial losses 
to the waterborne commerce industry in the city. Shippers would suf£er 
vari,ous degrees of losses, depending on (1) the extent of their use of the 
waterway, (2) the cost competitiveness of other modes of transport, and 
(3) especially in the short run, the ability of other modes of transport 
to handle their commodities. Of course, some of this loss to the water
borne commerce industry would be regained by the rail and truck industries. 
On the whole, especially in the short run, it can be expected that the 
St. Louis region would receive a major setback to economic growth if the 
9-foot channel were not maintained. 

It should be mentioned that limitations to the growth of the reg
ional and national economy are not always necessarily undesirable. Con
sideration should be given to the fact that use by the United States accounts 
for about one-third of total world energy and non-renewable resource con
sumption, yet our population is only 6 percent of the world population 
(Bhrlich and Ehrlich, 1970). Our high rates of consumption require 
extensive importation of raw materials, and eventually our world economic 
and political situation, combined with increasing scarcity of goods, ulay 
force drastic changes in our present dependence on a growth economy. 
Such economic changes could occur within the lifetime of the proposed 
project. Other reasons for limiting economic growth include energy 
shortages, cumulative effects of pollution, and decreasing rates of 
population growth. 

4.3.3 lAND USE 

Present land use on the flood plain is the joint result of 
flood protection, interior drainage works, and the stabilization of the 
river channel. However, stabilization of the channel alone has had an 
impact on land use. In the past, without the project, the river meander
ed about th€\ flood:plain, frequently changing its channel, and eroding and 
inundating land. In this situation, land use on the flood plain was in a 
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more natl,lra! state, the hazards of the river making many areas of the 
pi.in economically unfeasible to develop. Yet, with the stabili2ation OL 
the river channel, the flood'plainis no longer vulnerable to river me
anders. Thus, development, particularly intensive agriculture, occurs 
or;. the f1.oodlpla1-n.tev8Il adjacent to the river, without danger of being 
supplanted or eroded by the river. 

A second impact on land use stems from the maintenance of a 
navigable channel. As mentioned in Section 4.3.1, certain economic 
activities, such as manufacturing, will locate near a navigable channel 
due to the possibility of water transportation. The navigable river 
channel has served as a major location factor for that industry adjacent 
to the river. 

4.3.4 OUTDOOR RECREATION 

The regulating works will have no impact on the existing recre
ational resources nor on the use of these sites. However, recreation on 
the river proper, particularly sport fishin&will suffer adverse impacts. 
Section 4.2.1 holds a detailed discussion of the expected impacts on sport 
fishing. 

4.3.5 IMPACTS ON CULTURAL RESOURCES 

The continued maintenance of the 9-foot waterway involves the 
activities of dredging and dike revetment construction. All these acti
vities take place on the river and do not touch the land. Dredge spoil 
is not placed upon the banks of the river, but is placed back in the river, 
outside the navigation channel. Construction of dikes and revetments takes 
place from boats, and land is not disturbed by these activities. In some 
instances elf revetment construction, small amounts of river bank are 
sloped to prevent bank erosion. 
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In view of the fact that O&M activities do not have an impact 
on the floodplain, there will be no impact on any archeological or his
torical sites or structures located there. In those instances where 
portions of the river bank are contoured, archeological sites that might 
be present in these locations could be adversely affected by the surface 
disruption. In view of this fact, prior to any O&M work that will in
volve contouring or otherwiae disturbing the ground surface of the river
bank an archeological reconnaissance survey of the affected areas utiliz
ing both surface and subsurface investigative techniques will be performed. 
If archeological resources are encountered plans to preserve the site of 
information from the site will be coordinated with the appropriate State 
Historic Preservation Offices and the Advisory Counail on Historic Pre
servation. 

No sites on the National Register of Historic Places will bl;! 
affected by the continued operatioll and maintenance of the 9-foot channel. 
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5. ADVERSE ENVIRONMENTAL EFFECTS WHICH ARE NOT AVOIDABLE 

5.1 GENERAL 

The primary impact which mayor may not be avoidable could 
be the eventual destruction of side channels. The adverse impacts 
aissociated with channelization as related to the destruction of side 
channels are discussed below. It is noted that the term adverse is 
broadly defined, recognizing that conditions which are adverse to one 
man's environment may not be adverse to another's. 

5.2 ADVERSE IMPACTS RESULTING FROM THE PROJECT 

5.2.1 IMPACT TO RIVER REGIME 

With the exception of the attainment of a dependable 9-foot 
navigation channel and the protection of levees and flood plain 
farmlands via confinement of the once-meandering alluvial channel, 
almost all the impacts discussed in Section 4.1.1 can, for the most 
part, be considered adverse and unavoidable. This is based on the 
findings of the Corps of Engineers and the studies which were specif
ically performed for this environmental statement which found that the 
side channels and river border areas between dikes in the main channel 
are important habitat areas. It is difficult to see how these impacts 
can be lessened to any great degree if strict compliance to the 1927 
Congressional authorization is maintained which delineated the attain
ment of a dependable 9-foot deep navigation channel as its sole purppse. 

To avoid needless redundance, the unavoidable adverse im-
pacts are summarized here in lieu of a full-scale duplicate presentation: 

(1) Future Channel contractions will continue to scour out 
some troublesome channel crossings. This scouring action may cause some ~ 
additional lowering of low water discharge stages, thus reducing the 
amount of water available for adjacent side channels. There may be an 
insignificant temporary lowering of ground water levels, during extreme 
low flow conditions, immediately adjacent to the river and the mouth of 
tributaries. 
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(2) The narrowing of the river channel via the eventual 
creation of additional flood plain lands, may, in addition to 
narrowing the river slightly decrease the channel capacity for flood 
flows. (Simons, et al, 1974). The result may be higher flood stages 
for a certain range of flood discharges. Any increased river stages 
in the! Mississippi River will create increased stages near th~ lower 
reaches of the tributary streams via the usual backwater effects. . 

(3) The creation of new natural side channels via the 
shifting of the alluvial river channel is virtually precluded due 
to its confinement by dikes and bankline revetments. It should be 
mentioned that the side channels which consist of cutoff chutes on 
the inside of river bends could remain open for quite some time, 
if not indefinitely, due to the scouring action of flood flows 
when this shorter travel path Is taken. 

(4) Many of the existing side channels may eventually fill 
up with sediment and new ones mayor may not form. 

(5) Future channel contractions by the extension of dikes 
(to achieve a general 1,500 foot contraction from the existing 
1,800 foot contraction) mayor may not result in the creation of 
some new side channels. 

5.2.2 ECONOMIC GEOLOGY 

The project would eliminate a very small percentage of the 
present sand and gravel deposits along this portion of the river. 

5.2.3 WATER QUALITY 

Maintenance dredging, disposal of dredged material, 
increased barge traffic, and further constriction of the river 
by dikes and revetments have the effect of resuspending sedi-
ments, which increases turbidity in the main channel and sedimenta
tion in slack water areas along main channel border areas and side 
channels. It should be noted that turbidity and suspended sediments 
have a natural tendency to increase with rising river stages so that 
during high river stages, natural turbidity and suspended sediments 
exceed those temporary increases brought about by the works of man. 
Pollutants such as pesticides, metals, sulfides, methane, or other 
toxins, if present in bottom deposits, can be released to the water 
column by resuspension of the sediments. The resuspention of 
organic matter causes increased chemical oxygen demand and the 
resulting decomposition could cause reduction in dissolved oxygen 
concentrations. 
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More barge traffic on the river will increase the risk of 
accidental spillage of pollutants. Federal and state regulations 
prohibit the purposeful discharge of wastes into the river, and 
such regulations greatly reduce the amount of waste entering the 
waterway. 

5.2.4 AQUATIC COMMUNITIES 

Thirty-five percent of the water surface area was converted 
from aquatic to terrestrial habitat on the unprotected flood 
plain of the Middle Mississippi River during the period 1888 to 
1968. (Simons, et -a~i97·4) . Most of the remaining side channels .) 
and-main channe1border habitat will be converted from aquatic to 
tel~restria1 habitat over a long-term period, unless these areas can 
be maintained by dredging. A slightly smaller loss would be involved 
if no further dike extension were involved. Reduced sediment loads 
in the Middle Mississippi River will have a tendency to prolong the 
life of existing side channels and those which might form in the future. 

Most of the adverse impacts associated with the operation 
and maintenance of the project are felt most acutely within the 
main channel habitat. These effects include dredging, disposal of 
dredge material, constriction of the river by dikes and revet-
ments, and increased barge traffic. All of these activities tem
porarily resuspend bottom sediments, thereby increasing turbidity 
and reducing light penetration, with the ultimate consequences 
being interference with primary production, flocculation of 
planktonic organisms, a decrease in food availability for fish, 
interference with the gills of fish, abrasion of benthic organisms 
in turbulent areas, and production of some effects that may be 
aesthetically displeasing. Pollutants such as pesticides, metals, 
sulfides, methane, and other toxins, if present in bottom deposits, 
can be released to the water column by resuspension of the sediments. 
The resuspension of organic matter causes increased chemical oxygen 
demand, and the resulting decomposition could cause reduction of 
dissolved oxygen concentrations. Thes,e impacts are compounded by 
physical alterations, such as changes in bottom geometry and bottom 
substrate that cause subsequent alterations in current patterns. 

Depos:i.tion of sediments in slack water areas such as side 
channels and dike fields could result in the smothering of benthic 
organisms, destruction of spawning areas for fish, reduction of 
habitat ,diversity, and reduction of vegetative cover. Disposal of 
dredged material is now being carefully monitored so as not to be 
destructive of the remaining side channel areas. As previously 
mentioned in paragraph 5.2.3. (Water Quality) ,natural-tit"~bidity and 
suspended sediment during high river stages may have a more pronounced 
effect on aquatic communities than increased turbidity and suspended 
sediments associated with the works of man. 
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5.2.5 TERRESTRIAL COMMUNITIES 

The original flora and fauna of the unprotected flood 
plain has been reduced and altered through man's attempt to control 
the river. The species found on the flood plain today are a 
result of these activities. Future attempts to develop the river 
for flood control and navigation purposes would continue to reduce 
this resource. Many of the adverse impacts witnessed today could 
be avoided, if not corrected, in the future by developing an 
increased sensitivity to the significance of these unique biological 
systems. The post-authorization change, as described in part 6.4, 
would provide the Corps of Engineers with the authority to pursue 
this need by including a fish and wildlife project purpose. 
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6. ALTERNATIVES 

Each of the alternative plans of action addressed in tais part 
are discussed on the basis of their potential to provide the public with 
a valid and reasonable method for fulfilling the authorized purpose of 

"maintaining a nine-foot navigation channel in the portion of the Mis
sissippi River which lies between the confluences of the l1issouri and Ohio 
Rivers. As required under regulations formulated in response to the Na
tional Environmental Policy Act of 1969, the alternative of no action is 
also addressed. Each alternative considered is discussed in the 

se.::tions which follow. 

'6.1" MAINTAIN EXI.STING ACTlONS 

This alternative involves continuing with established pro
cedures, reflecting no changes or alterations in the present operation 
and maintenance policies. The existing dredge plant capability would 
remain unchanged. Placement of dikes and revetment would not be 
appreciably decreased or increased. All work would still be primarily 
based on the inlIllediate need to resolve the navigational barriers or con
tinuing troublesome areas. Other activities, including coordination with 
other interests would continue as in the past. 

Physical impacts would continue much as they are at the present 
time. This would result in the continuing development of the main channel 
area for navigation purposes with some fish and wildlife enhancement 
efforts being made on localized basis. Existing side channels will con
tinu;:! to fill with sediment, although at a lesser rate due to reduced 
sediment loads in the river, and new side channels mayor may not be formed. 
Levee systems would not be appreciably affected, the same being applicable 
to a1.r quali.ty and noise levels. 

The biological impacts associated with continuing the present 
operation and maintenance program may result in a further degradation 
of. fish and wildlife habitat. Degradat:.on of fish and wildlife habitat 
attributable to the channelizatoon project may be partially offset and 
p8esibly more than compensated for by current pollution abatement 
programs. 

The cultural impacts resulting from this alternative would be 
classified as minor as the present operation and maintenance prcgram has 
been developed to facilitate the requirements of this cultural environment. 

6.2 CEASE ALL OPERATION AND MAINTENANCE ACTIVITIES (NO ACTION) 

This no action alternative would involve the cessation of all 
the operation and maintenance activities described in Part 1 of this 
environmental statement. The annual budget for this work would be dis
continued and all remaining structures would be left as is o All dredging 
would be stopped. 
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Table 6-1: Summary of Impacts Associated With Alternative Actions 

The above table has been deleted from the final environmental 

statement. 
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Under this alternative the main channel area would become 
-.sable to ,commercial river traffic, especially during low flow periods 
.~the year. Side channels areas would eventually silt in as the river sought 
~ revert back. to its natural state. To what degree this wo.ulid be 
.... ibl. within the confines of the existing levee system is specula-
t!ve, however, eventually some new side channel areas would again be formed . 
.... r quality would be moderately improved as river navigation decreased. 
"i.e levels would also decrease along with the decrease in river traffic. 
afte 8f'.tems would be more susceptible to these river flow conditions 
.~ they were and would require various degrees of structural modification 
~ order to maintain their function. The net effect of this alternative on 
tLIh an4 wildlife resources would be of a beneficial nature. 

C-'tural impacts would be of a major proportion as commercial 
~Uion would be greatly reduced on the river. Attempts to maintain 
~i. ua. of the river would probably be limited to periods of high flow, 
lid even then an uncertain depth would limit the profitability of such use. 
~e potential for increased river navigation accidents would exist, as 
1fIi'I1d the potential for an increase in spills of oil and other hazardous 
~tanees due to these accidents. If commercial navigation were to cease, 
.~ potential accidents would also cease. As barge traffic declined 
-W'"tlie river,,,,.v~u::ious modes of surface transportation would begin to receive 
.... responsibUit.y af_t:r.ansporting additional commodities. It is reasonable 
to believe that there would be an immediate lack of surface transportation 
faeilities to accomodate the large amount of freight now being transported 
by this waterway; however, these shortages would be eliminated as these 
modes of tran8por~ation increased their capabilities. There would no longer 
be the need for an annual operation and maintenance expense of approximately 
$4,000,000.00 Several private firms and companies would iuffer severe 
economic setbacks as they l1ave based their business locations and delivery 
schedules on the availab@ty. ot.J:.h~ waterway. Additional costs would be 
required for them to relocate and/or establish new operating procedures 
based on other modes of transportation. 

The .. jor impact of the no action alternative would be that the 
~ st. of the Missis.!'lipl':i.River would no longer be under cont:rol and 
... ld De free to migrate. In so doing, it would eventually destroy all of 
the flood protective works constructed to date. Although the flood pro
rection and navigation projects are separate authorizations, the bank 
protective works of the navigation project are absolutely essential to 
preclude the eventual destruction of the flood protection works. 

233 



6.3 LOCKS AND DAMS 

The most commonly thought of alternative for achieving a 
nine-foot navigation channel other than by present methods is that of 
a series of locks and dams extending from the mouth of the Ohio River 
upstream to the mouth of the Missouri River. Although this alternative 
method is precluded by the 1927 Congressional Authorization which states 
specifically the methods which shall be utilized, it is appropriate to 
consider this alternative. 

Under this alternative the existing configuration of the main 
channel and its associated side channels would be lost to inundation. All 
levee systems would be affected by this alternative in that they would 
either have to be raised or setback, or both. Air quality and noise leveLs 
in the surrounding area would be moderately increased due to an increase in 
the tUne required to navigate this portion of the river. 

Biological impacts associated with this alternative include 
those which are normally associated with creating reservoir pools in a 
flowing stream environment. Much of the existing terrestrial wildlife 
habitat would be inundated, waterfowl habitat conditions would be enhanced 
to some degree, fish populations would be altered as well as the benthos 
and plankton populations. The most significant impact would be the loss 
of the side channel areas which possess a unique set of biological con
ditions which make them invaluable to the maintenance and enhant.:ement of 
the few remaining "natural" areas along this portion of the Mississippi 
River. 

Impacts to the cultural environment would be significant. 
A system of locks and dams on this portion of the Mississippi River would 
result in increased water borne transportation time which would impact 
favorably on other modes of transportation. Settlement and land-use 
patterns "WOuld be influenced as a result of this action and its "ripple 
effect". The economic impact of this action would be of major proportions 
from the construction costs as well as from the functional costs and in
fluences. Conflicts with historical and archeological resources would 
increase with the increased utilization of lands for project purpcses. 

6.4 POST-AUTHORIZATION CHANGE 

As indicated in the previous sections of this environmental 
statement, the overall effects of the attainment of a nine-foot naviga
tion channel upon the riverine ecosystem has not been beneficial. A 
significant amount of fish and wildlife habitat has been affected. 

Part 1 of this environmental statement describes in detail 
the Corps of Engineers recognition of this fact and the past coordination 
with federal and state conservation agencies to alleviate these undesir
able effects. In summation, the result of all joint efforts with respec
tive conservation agencies over the past years has been the realization 
that the 1927 authorizing Congressional document will have to be modified 
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if it is to provide for environmental protection and enhancement 
little can be accomplished within the purview of the existing authorization. 

As a result of meetings held on this subject in coordination 
with the Fish and Wildlife Service, Upper Mississippi River Conservation 
Committee, Missouri Department of Conservation, and the Illinois 
Department of Conservation, the groundwork for a viable post
authorization change to the project document as authorized in 1927 has 
been established. This post authorization change, once formulated and 
formalized, will be submitted to higher authority for appropriate action. 
The changes being considered in this effort are presented below, along 
with a discussion of their associated impacts. 

a. Dredging. Under a post authorization change dredging 
side channel areas would be initiated in an attempt to prolong and en
hance the fish and wildlife attributes they possess. The placement of 
dredged material in accordance with planned fish and wildlife management 
programs (not yet formulated) would be carried out to the fullest extent 
possible. 

b. Dike and Revetment Work. Work under these two categories 
includes the maintenance and construction of pile dikes to enhance fish 
habitati notchi~g and/or lowering dikes, if considered feasible and 
desirable; and altering stone dikes which provide access to islands. 

c. Impacts. The impacts of these actions would be directed 
to preserving and enhancing fish and wildlife habitat associated with this 
riverine system, while at the same time continuing to utilize the river for 
navigational purposes. If authorized to do so, the U.S. Army Corps of 
Engineers District, St. Louis, Missouri, would increase their budget 
for operating and maintaining this portion of the Mississippi River. 
Some land use patterns, particularly agricultural use, would be moderately 
affected, due to alteration and loss of access lanes to islands provided 
by existing dikes. 

6.5 ALTERNATE USES OF DREDGED MATERIAL 

Although the alternate uses of dredged material in itself 
does not constitute a viable alternative for maintaining a 9-foot navi
gation channel, a discussion of these uses is deemed appropriate in this 
part, due to the environmental consequences associated with such uses. 
Three general categories of use were considered as being applicable to 
this project. 

a. Commercial. The utilization of dredging for commercial 
purposes such as fill material, mortar sand, aggregate, concrete, or other 
such uses depends on many factors. Included in these factors are such 
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things as the physical suitability of the material, the economics of 
handling it, including the location from where it is being dredged 
compared to its eventual point of use and the demand for its~use. 

Such cooouercial use offers the benefit of reducing the 
extent in which the aquatic and terrestrial ecosystems are disrupted and 
at the same time provides a benefit use for the material being disposed 
of. Disposal of dredged material for conunercial purposes would require 
quite different dredged material placement practices. As such, many of 
the adverse i.mpacts associated with current practices could probably be 
reduced. 

Ec.onomic processes could be disrupted by providing material 
to areas which do not normally have this material available, as well as 
market values for the uses employed may suffer declines. This economic 
impact would probably be felt primarily by private dredge contractors 
and sand and gravel companies which might lose business because o[ a 
change in market conditions. 

b. Recreation. The use of dredged materi.al for recreational 
purposes has a potential [or providing high quality campsites and beaches 
for intense recreational use along the river. Dredged ma.terial would be 
deposited in areas identified for development based on need and available 
access. 

Recreation development of this kind would require the acquisi
tion and commitment of land for this purpose. The commitment of these areas 
for that purpose would not be entirely irretrievable because the type of 
developments placed on them would be of a primitive nature requiring little 
construction and minimal modifications to the original disposal at'ea. 
Therefore, any future decision to convert these recreation areas to another 
use such as wildlife habitat or intense recreati.on devel0p,ment could be 
easily implemented. 

This potential use would have unavoidable biological impacts 
in terms of preventing the natural succession on those areas developed. 
However, landscape planting associated wi.th recreation development could 
provide some wildlife value. 

The social Impacts of this method ,for handling dredged material 
would be to increase the recreation opportunity along the river and enhance 
the available recreational experience. The provision of sanitary facilities 
and the improved trash and litter disposal would remove a source of water 
pollution and improve the overall aesthetic setting. Sanitary facilities 
and water supply would have to be constructed consistent with public 
health codes and State regulations. Special prov~s~ons v.o uId be needed 
in areas subject to inundation by high water levels. 
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The economic impacts of the recreational uses for dredged 
material would be realized in terms of money expended by recreation 
users. Part-time seasonal jobs would be reated in order to provide 
operation, maintenance, and repair of the site. Land aquisition costs 
would also be of pertinent consideration. 

c. Wildlife Habitat. It is possible to utilize dredged 
material for enhancement of terrestrial wildlife habitat. Under proper 
utilization and management of these areas, wildlife habitat could be 
increased. Therefore, increases in value should be realized in terms 
of aesthetics, most forms of recreational uses, and economics. Deposi
tion of dredged materials as a result of present operational and main
tenance activities accomplishes very little in terms of creating wild
life habitat. The availability of funds to provide such habitat would 
aLso be necessary. 

d. Agricultural Uses. The use of dredged material for agri
c'lltllral purposes provides another alternative for consideration and 
further investigation. Depending on the quality of the dredged material 
and the economics involved in making it available for agricultural pur
poses, such uses as creating new farmland or providing topsoil mixtures 
tor existing farmland are within the realm of consideration. 
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7. THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S 
ENVIRONMENT AND THE MAINTENANCE AND ENHANCEMENT OF LONG-TERM 
PRODUCTIVITY 

In the preceding sections, it has been shown how the river 
is being developed to provide a dependable 9-foot navigation channel. 
Because the river is dynamic, the navigation channel must be considered 
as being transitory ill nature in much the same manner as side channels. 

,The, economic cost of perpetuating a dependable navigation channel also 
involves some environmental costs. In order to reduce the environ
mental costs it may entail some long term economic cost to make the 
navigation project more compatible with its riverine environment. 
Maintenance of existing side channels by artificial means is at best 
a short term, temporary solution. The life span of side channels may 
be enhanced by further reduction in the suspended sediment load of 
the river brought about by existing and future reservoirs, bank stabil-, 
ization, soil conservation, reforestation, better land use practices, 
and many other programs which may be put into effect to improve the 
quality of our streams in the future. Side channels are known to 
provide valuable fish, wildlife, and waterfowl habitat areas. Many 
of the side channels are held in private ownership and the maintenance 
and'possible improvement of side channel areas is largely dependent 
upon the cooperation of local interests under the present Congressional 
Authorization for the, Navigation Project. Insofar as many local land 
owners are concerned, they would prefer that many of the existing side 
channels become filled with accretions so that these areas could be 
utilized for agricultural purposes. In essence, the preservation of 
existing side channels by short term artificial means and long term 
future programs to reduce the siltation process is academic until way.s 
and means are developed to enlist local cooperation so that these 
areas may be somehow supex'vised and controlled by state conservation 
agencies. 

A long term economic commitment to maintain the 9-foot 
navigation project will contribute to the continued economic development 
of the nation by facilitating low cost shipment of commodities to 
national and international markets. Hopefully that same long term 
economic commitment will include some means to make the navigation 
project compatible with the riverine environment. Cessation of the pro
ject would entail drastic short term and long term economic losses. 
Thi.s alternative would allow the Middle Mississippi River to meander 
freely within its flood plain and to eventaully destroy all of the im
provements made by man to date. 
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8. ANY IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF 
RESOURCES WHICH ARE INVOLVED IN THE CONTINUING ACTION 

. The previously discussed Post-Authorization Change provides 
the most viable alternative for impiementing adequate environmental 
considerations to make the navigation project more compatible with 
its ~iverine environment. The additional funds required to implement 
such environmental considerations, under a Post-Authorization Change '0( 

are not know at this time. The major natural resource which is 
endangered by continuing action to develop the authorized nOvigation 
channel are the existing side channels and any new side channels which 
may be formed in the future. As previously discussed, artificial 
means can be employed to preclude the irreversible tendency of a river 
system to deposit accretions in slack-water areas. Furthermore, past 
losses of side channel areas cannot be construed as being irretrievable 
because artificial means can also be employed to create new side 
channel areas. Destruction of side channels need not be an irrever
sible and irretrievable commitment of this project. A viable Post
Authorization Change can be utilized to preserve those resources which 
presently exist and those which may naturally develop in the future. 
With regards to whatever past losses have occurred in this resource, 
appropriate action to provide for a necessary land acquisition within 
the flood plain of the Middle Mississippi River would make it possible 
to restore and maintain past resource losses so that the total resource 
Qnder developed conditions could equal or possibly exceed those which 
existed under natural conditions. In summary, the question of the 
irreversible depletion of this natural resource and the irretriev
ability of past losses of this resource is dependent upon two separate 
and distinct actions. One requires the preservation of existing side 
channel areas and the other requires appropriate authority to engage 
in land acquisition to restore past losses in side channel areas. 
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9.1. GOVEi\.:VENTAL AGENCIE" 

The combined efforts of state ,md 1:3de~,,,-l agencies were 
utilized, and their views were given can. _ .,1 consideration in the pre
paration of this environmental statement and the formulation of the as
sociated studies which were undertaken for the statement. The federal 
agencies which participated are: 

U. S. Army Engineer Division, Lower Mississippi Valley 
Vicksburg, Mississippi 

U. S. Army Engineer District, St. Louis, 
St. Louis, Missouri 

U. S. Army Engineer Waterways Experiment Station 
Vicksburg, Mississippi 

U. S. Department of the Interior 
Fish and Wildlife Service Regional Office, 
Twin Cities, Minnesota Area Office, 
Rock Island, Illinois 

The state agencies which participated are: 

The Illinois Department of Conservation 
The Missouri Department of Conservation 

In addition, Southern Illinois University at Carbondale, Illinois, 
Illinois Natural History Survey, and Colorado State University. Fort Collins, 
Colorado, participated in this study program under separate contracts 
let by the Waterways Experiment Station (WES), Vicksburg, Mississippi, 
on behalf of the U. S. Army Engineer District, St. Louis, Missouri. 

9.2. COORDINATION LEADING TO THE SUBSEQUENT PREPARATION OF THIS 
ENVIRONMENTAL IMPACT STATEMENT 

In order to fully understand the following comments which 
pertain to past coordination efforts, it is necessary that one be ap
Frised of the events and circumstances leading up to the original 
coordination efforts and the subsequent negotiations which have now 
culminated in the preparation of this environmental statement. 

The original plan for the attainment of a navigation channel 
having a minimum depth of nine feet and a minimum width of 300 feet, 
with additional width in bends, has not changed since it was first 
authorized in 1927. The basic engineering premise called for the con
struction of bank protective works, i.e., revetment; contractive works, 
i.e., dikes; and dredging where necessary, to attain project objectives. 
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Because the natural river had a tendency to erode its bank
lines and to meander within its alluvial flood plain, bank protective 
works were required to prevent further migration of the river bed which 
would adversely affect the alinement of the navigation channel. Bank 
protective works were generally constructed on the outside of bends 
and opposite dike fields because the banklines at those particular 
locations were subject to stronger current attack. 

Contractive works were designed to reduce the low water width of 
the river, thereby temporarily increasing current velocities a sufficient 
amount to degrade the bed of the river to provide a minimum nine-foot 
by 300-foot channel measured with respect to a specified low-water 
datum plane. Contractive works were designed to utilize the river's 
own energy to assist in development and maintenance of the authorized 
navigation channel. 

Due to the vagaries of the Middle Mississippi River system 
(Ohio to Missouri River), it is not possible to design contractive 
works which will eliminate all dredging. The original plan, as 
authorized for the attainment of the nine-foot by 300-foot navigation 
channel, recognized this fact and made provision to maintain the 
channel by dredging when necessary. 

As can be seen from the information contained above, the 
authorizing document provided for the attainment of a nine-foot deep 
by 300-foot wide navigation channel and did not contain any provisions 
for the enhancement of the environment nor the prevention of any potential 
environmental deterioration. The revetment works constructed to date 
have prevented river migration which would have created new channels 
by natural forces. Dike construction designed to develop the authorized 
channel dimensions often accelerates the rate of deposition. These ac
cretions sometimes develop vegetative growths which further accelerates 
the rate of deposition, so that the major portion of the river bottom 
within the dike fields may be converted to terrestrial vegetation, 
and results in a loss of water surface area at low stages suitable for 
aquatic vegetation and fish habitat. Dredge spoil is sometimes placed 
within dike fields, which contributes to the reduction of water surface 
area at low river stages suitable for fish habitat. 

Efforts to develop a dependable channel have been continuous 
since 1927. In 1964 an extreme low-water period occurred on the Middle 
Mississippi River in the vicinity of St. Louis, Missouri. The duration 
of the low-water period was so prolonged so as to have a major economic 
impact on the shipping industry as a whole, and created a localized 
economic problem for the shipping industry whose facilities were located 
in St. Louis Harbor. Accordingly, a special study was authorized to 
investigate ways and means of eliminating the shoal water problem in 
the St. Louis Harbor area. 
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Since the low-water period mentioned in the above paragraph 
had a major impact on the shipping industry as a whole, the U. S. Army 
Engineer District, St. Louis, recommended that another plan be adopted 
to provide a minimum nine-foot deep by 300-foot wide channel. As a 
result of this recommendation, the U. S. Army Engineer District, St. Louis, 
was authorized to construct a prototype reach between Mississippi River 
miles 140.0 to 154.0 above the mouth of the Ohio River to evaluate 
hydraulic engineering studies which indicated that a l200-foot contrac
tion was required to develop a nine-foot channel at a low-water flow. 
Prototype reach construction was initiated in 1967 and completed in 
1969. 

On 9 December 1968, the D. S. Army Engineer Distric t, St. Louis 
established a River Stabilization Branch within the Engineering Division 
whose primary function was to design engineering works for the develop
ment and maintenance of the nine-foot channel project. The first plan of 
improvement designed by the newly formed River Stabilization Branch 
called for the construction of a number of new stone-fill dikes between 
Mississippi River miles 55.0 to 68.0. This reach of river is commonly 
referred to as the Devil's Island reach, and is one of the most difficult 
reaches of river in which to obtain and maintain the authorized channel 
dimensions. Accordingly, a determination was made to conduct a model 
study of this problem area at the U. S. Army Engineer Waterways Experiment 
Station, Vicksburg, Mississippi. Authorization to conduct said model 
tests was obtained from the Chief, Engineering Division, Civil Works, 
Office of the Chief of Engineers, Washington, D. C. on 29 July 1969. 

Although no record is available of the first direct request 
for assistance by a Conservation Agency, it is known that this request 
was forthcoming from Mr. John W. Robinson, Biologist, Missouri Depart
ment of Conservation, and that this request was made shortly after the 
model test mentioned in the paragraph above was approved. 

Mr. Robinson was concerned about the possibility that the 
St. Louis District was already constructing a l2-foot waterway, and 
cited the prototype reach construction between Mississippi River miles 
140.0 to 154.0 to substantiate his contention. Mr. Robinson was given 
assurances that the prototype reach was constructed to evaluate the 
validity of hydraulic engineering data relative to the development of 
a nine-foot waterway. He was also informed that prototype r.each study 
data would, oJ course, be utilized by the U. S. Army Engineer District, 

. ~t. Louis, to determine the feasibility of developing a l2-·foot waterway 

as a part of the authorized l2-foot waterway study, but the prototype 
reach per se was not, in'fact, the initial construction start of the 
l2-foot waterway. He was informed that the 12-foot waterway study 
had not yet been completed, and the finalized report had not been 
forwarded to higher authority for their review and comments. 

242 



After Mr. Robinson understood the intent and the purpose of 
the prototype reach study program, he was invited to express his views 
and concern over the possible environmental deterioration being caused 
as a result of construction activities performed under the authorized 
navigation project. Mr. Robinson presented what appeared to be valid 
and persuasive arguments in behalf of the need to incorporate environ
mental considerations into the design of future engineering works for 
the development of the authorized navigation channel. He was advised 
that the project document, as authorized, did not contain any provi
sions for the enhancement of fish habitat, nor the prevention of 
fish habitat deterioration, but that the U. S. Army Engineer District, 
St. Louis, was most willing to cooperate with his agency (Missouri 
Department of Conservation) to study ways and means of reducing adverse 
environmental impacts caused through construction of the project, and, 
if possible, studies would be conducted to investigate ways and means 
of enhancing fish habitat through future construction activities on 
the authorized project. Mr. Robinson was invited to prepare environmental 
input which he felt would be of benefit to the environment, and which 
could be accomplished within the purview of the authorizing act. 

Subsequent meetings were held with Mr. John W. Robinson 
and Mr. Charles E. Hooker of the Missouri Department of Conservation 
pursuant to the incorporation of all environmental considerations which 
could conceivably be accomplished under the project, as authorized. The 
primary concern of Mr. Robinson and Mr. Hooker was the fact that many 
side channels had already been closed off at low flows to divert more 
flow into the main stem of the Mississippi River for navigation purposes. 
They were informed that many of the secondary side channels which had 
been closed off had no inflow of water at stages less than mid-bankful, 
but that they did receive considerable inflow of water when stages are 
above mid-bank stages. This occurs approximately 50 percent of the time. 
They were also reminded that many of the secondary channels which were 
already closed off provided some of the best fishing on the Middle 
Mississippi River. They agreed, but were concerned that these side chan
nels might be completely destroyed in the event the Corps of Engineers 
pursued its poliey of closing off these side channels in the future as 
they had done in the past. Accordingly, Messrs. Robinson and Hooker were 
given assurances that no further chute closures would be constructed 
unless some unforeseen emergency made it necessary to do so to maintain 
the navigation channel, and that if such structures were required, 
they would be fully apprised of the need to do so before any construction 
was initiated. 

As a result of these environmental conferences, the Missouri 
Department of Conservation was invited to partieipate in the model 
testing program of the Devil's Island reach soon to be conducted at 
the Waterways Experiment Station in Vicksburg, Mississippi. This J: roposal 
was accepted, and necessary arrangements were made for the Missouri Depart
ment of Conservation to participate in the model study program as soon 
as the initial model studies were completed for the development of a 
suitable navigation channel. The purpose of this arrangement was to study 



the feasibility of reducing the impact on fish habitat and possibly en
hancing fish habitat through specialized stone dike configurations 
,after the initial model test runs had indicated that the desired chan
nel improvements could be accomplished. The basic premise of this plan 
of action was to modify structures placed in the model for the develop
ment of the nine-foot channel in such a way so as to create and maintain 
desirable fish habitat. 

On 3 October 1969, Mr. Carl R. Noren, Director, Missouri De
partment of Conservation, forwarded a letter to the St. Louis District 
indicating he had recently become aware of proposed construction activi
ties at Mississippi River mile 24.8 by way of a navigation notice sent 
out to navigation interests to inform them of the impending construction 
at this locality. Mr. Noren was concerned about the apparent lack of com
munication concerning items of mutual interest, and reqv.ested that his 
office be apprised of future construction activities prior to the advertise
ment and award of contracts so that his staff could submit suggestions 
which would lessen the impact of closure structures on fish habitat. 
Members of Mr. Noren's staff we,re informed that the closure structure 
in question had been designed and programmed for construction prior to 
our agreement to keep them informed of such construction, as previously 
agreed to in a preceding paragraph. 

As a result of the communique from Mr. Noren mentioned above, 
informal meetings were held for the purpose of informing the Missouri 
Department of Conservation personnel relative to the Corps plan for 
future construction, and they were advised that their suggestions on 
ways and means of lessening the impact on fish and wildlife habitat 
would be given serious consideration on all future contract work. 

It is significant to note that all of the foregoing coordina
tion efforts between the Missouri Department of Conservation and the 
St. Louis District were accomplished prior to enactment of the National 
Environmental Policy Act of 1969. 

On 24 February 1970, Mr. Charles E. Hooker, an engineer with 
the Missouri Department of Conservation, prepared a memo which contained 
a rough sketch of a scheme to promote fish and wildlife habitat with 
the use of stone-fill dikes. The scheme envisioned leaving a notch in 
the dikes, i.e., a low spot, that would allow one-in-six-months flood 
frequency to flow through and, therein, maybe create sloughs and pot
holes in the silt trap pools. This information was brought to the at
tention of the St. Louis District, and it was agreed that the Corps of 
J~ngineers would test this proposal during its Devil' s Island reach 
testing program. 

On 19 March 1970, Mr. Carl R. Noren, Director, Missouri Depart
ment of Conservation, wrote a letter to the St. Louis District indicating 
that his agency was very interested in participating and was preparing 
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input for the model study program. On 27 March 1970, the St. Louis 
District responded by saying it would be pleased to test such input in 
conjunction with its normal testing program. Mr. Noren was also ad
vised that it would be necessary for members of his staff to journey 
to Vicksburg, Mississippi, for the purpose of discussing their environ
mental input with U. S. Army Waterways Experiment Station (WES) 
personnel. 

On 25 April 1970, the Missouri Department of Conservation ad
vised the St. Louis District that they had conducted the necessary 
field investigations of the Mississippi River between Mississippi Fiver 
miles 55.0 and 68.0, and they were now ready to discuss their environ
mental input to the pending model study program. 

On 6 July 1970, the Missouri Department of Conservation ex
pressed concern because they had not yet been invited to present their 
environmental input to Waterways Experiment Station personnel. On 
10 July 1970, they were advised that the model was still in the process 
of being verified, and they were given assurances that their input 
would be given consideration at a meeting tentatively scheduled to be 
held at WES during September 1970. 

On 6 and 7 October 1970, the aforementioned conservation con
ference was held at WES. The following personnel were in attendance: 

John J. Franco, Chief, Waterways Branch, WES 
Thomas Murphy, Chief, Structures Branch, WES 
Norbert C. Long, Chief, River Stabilization Branch, SLD 
Claude N. Strauser, Civil Engineer, River Stabilization 

Branch, SLD 
David B. Mathis, Biologist, Hydraulics Division, WES 
Carl W. Stephan, Chief, Hydraulics Branch, BSWF, Federal 

Building, Ft. Snelling, Twin Cities, Minnesota 
Larry L. Dunham, Mississippi River Biologist, Illinois 

Department of Conservation, Box 164, Aledo, Illinois 
Raymond C. Hubley, Jr., UMRCC Coordinator, Davenport, Iowa 
C. E. Hooker, Chief Engineer, Missouri Department of 

Conservation 
D. E. Norman, Biologist, Missouri Department of Conservation 
Gordon B. Farabee, Biologist, Missouri Department of 

Conservation 
James P. Fry, Biologist, Missouri Department of Conservation 
John W. Robinson, Biologist, Missouri Department of Conservation 

The meeting was opened with a welcome from LTC Frederick M. 
Anklam, Deputy Director of WES. This was followed by a movie entitled 
"The WES Story," after which the conferees were given a tour of the 
hydraulic section of the experiment station. After the preliminary busi
ness had been concluded, the discussion was concentrated upon the topic 

245 



, of river regulating works ~nd its effects on fish and wildlife habitat. 
Conservationists generally outlined their environmental input to the 
model testing program and Mr. John J. Franco, Chief, Waterways Branch, 
WES. was of the opinion that WES could develop guidelines whereby 
existing backwater areas along the Middle Mississippi River could re
ceive the necessary inflow of water required for the preservati.on 
of fish habitat without unduly affecting the navigation channel. Each 
recommendation presented by the conservationists was discussed in de
tail to formulate a model testing program to investigate ways and means 
of enhancing the fish habitat. Conservationists expressed concern that 
more empha.sis should be placed upon the environmental testing program, 
and that perhaps a model testing program could be conducted exclusively 
for environmental enhancement. They were informed that although funds 
were limited, the Corps of Engineers would attempt to conduct tests of 
all environmental input data discussed at the meeting. Mr. Norbert C. 
Long, Chief, River Stabilization Branch, St. Louis, mentioned that it 
might be possible for the conservationists to utilize the model ex
clusively for environmental testing after the St. Louis District had 
completed it model testing program. Mr. Franco stated that the average 
monthly cost for WES to conduct model tests was approximately $6,000. 
Qonservationists were of the opinion that the aforementioned monthly 
charges for model testing should be paid for in some manner by the 
Corps of Engineers. Mr. Long stated that although funds had not been 
programmed for such model testing by the Corps of Engineers, he would 
investigate the possibility of obtaining such funds. He further stated 
that since the engineering and construction costs of the model exceeded 
$80,000 that perhaps the conservationists might program some of their 
funds for the proposed model testing program for environmental enhance
ment. Conservation personnel indicated they would submit this proposal 
to their respective agencies to ascertain whether or not they could al
locate the necessary funds to conduct their own model testing program. 
The Missouri Department of Conservation personnel requested that St. Louis 
District forward a letter to Mr. Carl R. Noren, Director, Missouri De
partment of Conservation, to inform him of the type of environmental 
information WES could obtain from the model testing program with funds 
already allocated under the authorized navigation project. 

On 26 October 1970, St. Louis District advised the Missouri 
Department of Conservation of the following: 

a. Model tests would be run for the purpose of improving the 
design of chute closures which would obtain the required nine-foot 
navigation depth, and at the same time preserve fish and wildlife hal-dtat 
in backwater channels to the maximum possible degree. 

b. Additional tests would be conducted to ascertain the 
feasibility of constructing low-profile (elevation) dikes to obtain a 
nine-foot navigation channel on the main stem of the Mississippi River, 
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and at the same time preserve fish and wildlife habitat in that area 
to the maximum possible degree. 

c. They were further advised that the St. Louis District 
would be pleased to make the model available to conservation agencies 
after the Corps had completed its testing program for the nine-foot 
channel project. The construction cost of the model, amounting to 
approximately $80,000, was to be borne by the St. Louis District, and 
the cost of performing environmental testing in the amount of approxi
mately $6,000 a month was to be borne by the conservation agencies. 

On 7 December 1970, the Missouri Department of Conservation 
expressed appreciation for the opportunity to work with the St. Louis 
District personnel on problems of mutual interest, but reserved the 
right to base their decision on whether or not to conduct environmental 
testing at their expense until after the St. Louis District had completed 
its study program for the navigation project. 

On 1-2 June 1971, another conservation conference was held at 
the Waterways Experiment Station. The following personnel were in 
attendance: 

John J. Franco, Chief, Waterways Branch, WES 
Norbert C. Long, Chief, River Stabilization Branch, SLD 
David B. Mathis, Biologist, Hydraulics Division, WES 
Hanley K. Smith, Ecologist, Environmental Resources Section, 

SLD 
C. E. Hooker, Chief Engineer, Missouri Department of 

Conservation 
John W. Robinson, Biologist, Missouri Department of 

Conservation 

This meeting resulted in a decision to perform additional 
environmental testing on behalf of the conservation agencies. 

On 30 September 1971, the St. Louis District was presented 
with one of four awards presented under the Chief of Engineers Design 
Award Program, for the design and construction of the prototype reach, 
Mississippi River miles 140.0 to 154.0. The awards are presented as a 
part of the annual Chief of Engineers program designed to encourage 
Corps and Architectural-Engineering firms in their pursuit of superiority 
in providing an efficient, economical, and sound engineering design. 

The receipt of this award is mentioned here for the purpose 
of emphasizing that the St. Louis District possessed the necessary en
gineering expertise to assist and guide the conservation agencies in 
the pursuit of their environmental objectives under the Devil's Island 
model testing program and future studies to be conducted in conjunction 
with the preparation of this environmental statement. 
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On 6 October 1971, a letter was received from Mr. Charles J. 
Kulp, Coordinator, Upper Mississippi River Conservation Connnittee, ex
pressing concern over a proposed repair program for dikes and revetment 
between Mississippi River miles 50.1 and 98.6. In a letter dated 
13 October 1971, the St. Louis District advised Mr. Kulp that the contract 
did not call for any new dike construction, or the construction of, any 
additional chute closures. The contract was let for the purpose of 
making minor repairs to existing dikes and revetment. He was also 
furnished a description of repairs to be made under that contract. 

On 21 October 1971, the St. Louis District received a letter 
from the Missouri Department of Conservation indicating that they did 
not wish to conduct any additional environmental testing at their own 
expense in the Devil's Island mopel at the Waterways Experiment Station. 
Their reason for doing so was because they did not feel they would obtain 
additional significant information over and above the environmental data 
being generated as a result of the St. Louis District's model testing 
progr,:un. 

On 8 November 1971, a conservation conference was held at 
the St. Louis District. The following were in attendance: 

Corps of Engineers Personnel 

Mr. N. C. Long, Chief, River Stabilization Branch 
Mr. J. A. Petersen, Asst. Chief, Operations Division 
Mr. J. E. Baker, Asst. Chief, Construction Division 
Mr. G. A. Clapp, Head, Navigation Studies Section 
Mr. C. E. Barron, Head, Channel Maintenance Section 
Mr. Dale Beard, Head, Office Engineering Section 
Mr. E. A Degenhardt, Potamologist, River Stabilization Br'anch 
Mr. H. K. Smith, Environmental Resources Section 
Mr. C. N. Strauser, Civil Engineer, River Stabilization Branch 

Conservation Personnel 

Mr. Charles Kulp, Coordinator, Upper Mississippi River 
Conservation Connnittee 

Mr. L. L. Dunham,Illinois Department of Conservation 
Mr: B. A. Bertrand, Illinois Department of Conservation 
Mr. J. W. Robinson, Missouri Department of Conservation 
Mr. L. C. Redmond, Missouri Department of Conservation 
Mr.W. H. Dieffenbach, Missouri Department of Conservation 
Mr. Salty Daniel, Missouri Department of Conservation 
Mr. Don Henson, Missouri Department of Conservation 
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The conference objectives were as follows: 

a. Review of recent river regulating structures construction 
activities with regard to the preservation of fish habitat. 

b. Review of pending river regulating construction program 
with regard to the enhancement of fish habitat. 

c. Formation of a joint committee to review all proposed 
river regulating contract work for the purpose of implementing environ
mental considerations prior to the preparation of finalized plans and 
specifications. The following topics were discussed during the 
conference: 

(1) Proposed dike construction from river miles 116.3 to 
124.9. 

(2) Proposed repair work from river miles 50.1 to 98.6. During 
this discussion conservationists agreed to permit the Corps to perform 
emergency repair work at chute closure Number sl.O-L. 

(3) A general discussion was held concerning the environ
mental data generated as a result of the Devil's Island model testing 
program. Agreements were reached whereby the St. Louis District would 
construct a number of prototype structures under future construction 
programs for the purpose of trying to enhance the environment. 

After the meeting, conservation agencies were provided with the 
most recent hydrographic survey maps of the Middle Mississippi River, 
and were also provided information pertaining to the Corps maintenance 
dredging program. 

On 11 November 1971, St. Louis District received ~ letter 
from the Missouri Department of Conservation confirming the agree
ments made duri.ng the conservation conference in St, Louis, 8 November 
1971. A similar letter, dated 19 November 1971, was received 
from Mr. Travis S. Roberts, Regional Director, Fish and Wildlife 
Service, Twin Cities, Minnesota. 

On 29 November 1971, the St. Louis District forwarded plans 
for the repair of pile and stone-fill dikes, Mississippi River miles 
98.9 - 105.9, for review and comments to the following agencies: 

Missouri Department of Conservation 
Illinois Department of Conservation 
Upper Mississippi River Conservation Committee 
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On 30 November 1971, Mr. Henry N. Barkhausen, Director, 
Department of conservation, State of Illinois, expressed his ~pprecia-
tion for the river inspection trip, conducted for conservation person-
nel, between St'. Louis, Missouri, and Cairo, Illinois. The letter also 
contained requests for additional joint conferences to discuss environ
mental issues. In a separate letter, dated 30 November 1971, Mr. Barkhausen 
confirmed the agreements which had been made during the environmental 
conference held in St. Louis, Missouri, on 8 November 1971. 

On 1 December 1971, St. Louis District forwarded plans for 
repair of revetment, pile and stone dikes, Mississippi River miles 0.0 
to 50.0 for review and comments to the following agencies: 

Missouri Department of Conservation 
Illinois Department of Conservation 
Upper Mississippi River Conservation Committee 

On 1 December 1971, St. Louis District received a letter from 
Mr. Charles J. Ku1p, Coordinator, Upper Mississippi River Conservation 
Committee, confirming the agreements made during the environmental con
ference held in St. Louis on 8 November 1971. 

On 17 De,cember 1971, the Illinois Department of Conservation 
submitted their comments relative to proposed contract repair work, 
Mississippi River miles 0.0 to 50.0. These comments were also given 
careful consideration and, wherever possible, were incorporated into 
finalized contract plans. 

On 20 December 1971, the Waterways Experiment Station informed 
the St. Louis District that all model testing for the navigation project, 
and all model testing requested for environmental purposes had been com
pleted, and requested authority to dismantle the mode! The River Stabili
zation Branch, St. Louis District, checked with all concerned environmental 
agencies to learn whether or not they wished to conduct any further model 
testing at their expense because all Federal funds allocated for the program 
had been expended. Negative replies were received from all conservation 
agencies, and on 28 December 1971, WES was given authority to dismantle the 
model as per their request. 

On 22 December 1971, the Missouri Department of Conservation re
quested more information on prpposed contract repairs, Mississippi River 
miles 0.0 to 50.0. This information was forwarded to their office as per 
their request. 

In January of 1972, the St. Louis District was having diffi-
culty in resolving all of the environmental recommendations submitted 
by the various conservation agencies. Some agencies failed to submit 
their comments within the specified 3~-day time period. The main 
problem encountered by the St. Louis District was that the environmentaI 
review resulted in conflicting and divergent recommendations being sub
mitted by the conservation agencies involved for all contract plans 
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This information was forwarded to Mr. Travis S. Roberts. 

On 20 March 1972, St. Louis District forwarded revised plans 
and specifications for contract work, Mississippi River miles 116.3 to 
124.9; 98.9 to 105.6; 240.4 to 255.0; and 0.0 to 53.0, as agreed to during 
the joint environmental meeting in St. Louis on 7-9 February 1972. 
Copies of these plans and specifications were forwarded to: 

Upper Mississippi River Conservation Committee 
Missouri Department of Conservation 
Illinois Department of Conservation 
Bureau of Sport Fisheries and Wildlife 

On 12 June 1972, the first work order in the amount of $8,000 
was forwarded to the Waterways Experiment Station to initiate preliminary 
environmental assessment studies required for preparation of this 
Environmental Impact Statement. 

On 16 June 1972, a preliminary report was forwarded to the 
St. Louis District by WES concerning the results of the Devil's Island 
model study program. The report contained a discussion and conclusion 
on five plans of improvement. Plans A, B, and C indicated that preliminary 
design assumptions prepared by St. Louis District were valid, although 
additional model testing was conducted to obtain a plan of improvement 
at the least cost to the Federal Government. Plan C was modified for 
environmental considerations in accordance with prior agreements with 
conservation agencies. This model run indicated a satisfactory channel 
would be developed, and it included the environmental input suggested 
by conservation agencies with the exception of constructing L-head dikes 
for the purpose of improving fish habitat within dike fields. After 
model testing of Plan D was complete, it was modified to form Plan E, 
which included L-head dike construction as requested by conservationists. 
This plan of improvement indicated that L-head dike configurations 
would provide a minor amount of suitable fish habitat within dike 
fields. The cost analysis indicated that this plan of improvement would 
co§t an additional $1 million, yet only provide the conservationists 
with a few acres of suitable fish habitat. When this was brought to the 
attention of conservation agencies, they agreed that the increased cost 
was prohibitive, and the St. Louis District should proceed with the plan 
of improvement developed under Plan D. Plan D included low profile dikes, 
provisions to maintain discharges through backwater areas, and included 
the construction of notched dikes. 

On 30 June 1972, the Waterways Experiment Station forwarded a 
letter to the St. Louis District requesting further allocation of funds 
for the purpose of providing field data on physical, chemical, and 
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biological parameters, literature survey data and subsequent analysis, 
all of which were to be incorporated into the overall plan of action for 
the preparation of this report. Contracts were to be negotiated with 
each of the following subcontractors: 

Missouri Department of Conservation 
Southern Illinois University 
Illinois Natural History Survey 

As of 22 August 1974, $484,500 has been allocated for the compre
hensive studies leading to the preparation of this Environmental 
Statement. 

On 2 August 1972, the St. Louis District received a letter 
from the Missouri Department of Conservation making recommendations con
cerning a proposed dredging operation in the vicinity of Cape Bend 
Towhead, Mississippi River miles 49.7 to 50.9. On 8 August 1972, 
St. Louis District informed Missouri Department of Conservation, Illinois 
Department of Conservation, Bureau of Sport Fisheries and Wildlife, and 
Upper Mississippi River Conservation Committee that dredge spoil would 
be disposed of in accordance with agreements made between conservation 
agencies and the St. Louis District at the dredge spoil conference in 
St. Louis on 11 June 1972. 

On 3 November 1972, the U. S. Department of Interior requested 
the St. Louis District to furnish copies of the Congressional documents 
authoriz'ing the construction of the nine-foot· channel project on the 
Middle Mississippi River, and requested information pertaining to the 
overall plan of improvement. On 20 November 1972, the St. Louis District 
informed the Department of the Interior that they had no spare copies of 
these documents authorizing the projects, but cited the applicable 
Congressional authorization so the Department of the Interior could 
obtain copies from the Library of Congress. They were also informed that 
the documents cited did not, as yet, contain any provision for the 
purpose of maintaining or improving fish and wildlife habitat. With 
regard to the overall plan of improvement, they were informed that the 
St. Louis District had conducted an extensive study program which in
cluded prototype reach construction and the Devil's Island model testing 
program in order to develop a plan of improvement to obtain authorized 
channel dimensions at the least cost to the Federal Government. 

On 9 January 1973, Mr. Norbert C. Long, Chief, River Stabiliza
tion. Branch, Engineering Division, St. Louis District, Corps of Engineers, 
was presented with one of two conservation awards given by the Upper 
Mississippi River Conservation Committee during 1973 for his efforts and 
cooperation i.n attempting to enhance the environment along the Middle 
Mississippi River. 
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During the first half of 1973, collection and development of 
environmental data continued under the supervision of the Waterways 
Experiment Station in cooperation with concerned conservation agencies. 
It was determined that a specialized model study should be conducted 
by experts in the field of river mechanics, in order to explore all 
possible means of environmental enhancement through the construction of 
regulating works intended to develop a navigable waterway on the Middle 
Mississippi River. This problem was discussed at great length with 
personnel at the Waterways Experiment Station, and it was determined 
that model testing facilities would not be soon available at WES 
in order to conduct the necessary testing. Accordingly, a decision 
was made by the St. Louis District to let a sub-contract to Colorado 
State University, Fort Collins, Colorado, which has world-wide recogni
tion for their expertise in the field of river mechanics; this was for 
the purpose of conducting a thorough investigation of the channel im
provement program on the Middle Mississippi River, and to conduct a 
specialized model test to determine ways and means of maintaining and 
improving fish habitat. In August 1973, Colorado State University 
submitted a preliminary draft of their study entitled, "Geomorp':lOlogy 
of the Middle Mississippi River," for review and comments. This report 
indicated the following: The life of existing side channels in the 
Middle Mississippi River could be prolonged, but unless artificial 
means were utilized, i.e., dredging, side channels would eventually 
fill in. With regard to the improvement of fish habitat on the main 
stem of the Mississippi River, the report indicated that specialized 
dike field configuration would be of little value to the overall 
enhancement. The report also indicated that specialized dike field 
configuration would be of little value to the overall enhancement. The 
report also indicated that low-profile dikes were beneficial in that 
the accretions deposited would be lower and hence submerged under normal 
river stage conditions for a sufficient period of time so as to minimize 
the growth of willow trees, which are thought to be the primary cause 
of aquatic habitat being converted to terrestrial habitat. Model tests 
conducted relative to the utilization of notched dikes again substantiated 
information previously compiled at Waterways Experiment Station, in that 
notched dikes had a tendency to draw material into a dike field system, 
and did not improve fish habitat as hoped for by the conservationists. 

Between August 1973 and July 1974, the St. Louis District 
continued to incorporate environmental considerations into its design 
for regulating structures in an effort to lessen the impact of its con
struction program upon fish habitat until the results of the 
finalized environmental studies were complete. All the study data 
generated as a result of the environmental studies have been made 
available to concerned agencies. The prototype structures, consisting 
of notched dikes, did not perform as anticipated by conservationists, 
but confirmed the results of the two previous model tests, which in
dicated notched dikes would tend to draw more material (sediment) into 
a dike field than un-notched conventional dikes. Thus, the results 
of all joint efforts to enhance fish habitat, under the authorizing 
Congressional document, indicated that the document would have to be 
modified to provide for environmental enhancement because little could 
be accomplished within the purview of the existing authorization. 
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In July 1974, a meeting was held in the St. Louis District 
between members of the Fish and Wildlife Service, Upper Mississippi River 
Conservation Committee, Missouri Department of Conservation, and Illinois 
Department of Conservation, and members of the St. Louis District, in
cluding the District Engineer, to discuss ways and means of enhancing 
the environment under a study program designed to prepare a viable post
authorization change to the project document as authorized in 1927. An 
agreement was reached whereby all concerned conservation agencies would 
work with St. Louis District to prepare a post-authorization change to 
the.project which. would best suit the needs of the environment and continue 
with the development of the authorized nine-foot navigation channel. 

By means of coordination meetings held on 7 November and 
12 December 1974, the St. Louis District implemented the necessary efforts 
aimed at submittir.g the aforementioned post-authorization change to higher 
authority for necessary action by July 1975. Subsequent meetings scheduled 
early in 1975 were postponed at the request of representatives of the Fish 
and Wildlife Service, and it now appears that the report cannot be submitted 
as originally scheduled. 

9.3 PUBLIC MEETING ON CHANNEL MAINTENANCE DREDGING ON THE 
MISSISSIPPI RIVER BETWEEN CAIRO, ILLINOIS, AND THE MOUTH 
OF THE MISSOURI RIVER 

On 16 September 1974, the St. Louis District circulated a public 
notice to over 700 individuals, agencies, and groups who were selected 
on the basis of probable interest in dredging and disposal activities on 
the river. Charts indicating prospective dredge and disposal sites were 
distributed with the public notice (Appendix Q). In response to the notice, 
the Water Commissioner, City of St. Louis, and the Chairman, Great Lakes 
Chapter of the Sierra Club, requested a public meeting. A notice of public 
mE!eting was issued by the st. Louis District on 8 November 1974 (Appendix R). 

On 12 December 1974, a public meeting was held at St. Louis, 
Missouri, to obtain the views of all interested parties with respect to 
proposed disposal sites. The meeting was attended by 96 people, representing 
a wide range of backgrounds. The total transcript of this public meeting is 
included in this environmental statement as Appendix S. The findings of 
this public meeting in the form of a Statement of Findinr;s, dated 4 Ti'ebruary 
1975 is also presented in Appendix T. 

9.4 COORDINATION OF THE ENVIRONMENTAL STATEMENT 

The Draft Environmental Statement for the Mississippi River 
between the Ohio and Missouri Rivers Regulating Works was coordinated with 
appropriate federal and state agencies, local communit:i.es, organizations, 
and interested individuals in May 1975 for review purposes in compliance 
with the National Environmental Policy Act of 1969. The Draft Environmental 
Statement was filed with the Council on Environmental Quality and subsequently 
a notice of this action was published in the Federal Register on 13 June 
1975. The comments which were received as a result of this review are 
addre •• ed in this part. Copies of the letters of coordination are continued 
in Appendix U. 
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a. U.S. Senator Thomas F. Eagleton 

Comment 1: Thank you very much for sending me a copy of the 
Draft Environmental Statement for the Middle Mississippi River 
Between the Ohio and Missouri Rivers, Regulating Works. I 
found it to be quite interesting and T am sure my staff will 
find it to be very helpful. 

Response: Comment noted. 
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b.The Honorable Mrs. Leonor K. Sullivan - Member of Congress 

Comment 1: Just a note to let you know that I am in receipt of the 
Draft of the Environmental Statement. 

Thank you for sending it along and when time permits I 
shall study it carefully. 

Response: Comment noted. 
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c. United States Department of Housing and Urban Development 

Comment 1: Your office's EIS on the Middle Mississippi Regulating 
Works presented a great deal of useful information describing the 
Corps extensive work in providing a nine foot navigation channel for 
Mississippi water commerce and the relationship of this work to the 
Miedle Mississippi ecosystem. The Corps deserves credit for main
taining this channel for, as the EIS states, non-maintenance would 
have substantial adverse impacts on the national economy. The 
Corps also dese:rves rec:ognition for its recent attempts to maintain 
the viability of side channel areas and we at HUD would like to 
encourage the expansion of this effort by the Corps. 

Response: Comment noted. 

Comment 2: The Alternatives Section of the EIS discussed the possi
bility of "Post-Authorization Change" which would expand the Congres
sional mandate to include provision for environmental protection 
and enhancement and action by the Corps. The EIS points out the 

_~~ed for and advantages of such a change and we at the Chicago Area 
Office of HUD would like to support your actions towards achieving 
this end. 

Response: Comment noted. 

Comment 3: We thought the EIS was well prepared in most areas but 
we would like to see one change in the Final. The Draft EIS makes 
reference to insufficient equipment to place dredged materials at 
elevations higher than the adjacent river level. We would appreciate 
a discussion of the reasons for this condition and the cost and 
benefits relative to a change which would enable dredging disposal at 
higher elevations. 

Response: The statement referring to insufficient equipment to 
place dredged materials at elevations higher than adjacent river level 
has been removed from the environmental statement. The ability does 
exist to place material above water level. 
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d. United States De.partment of COm[[ll~rCe 

Comment 1: Geodetic control survey monuments are located in the 
immediate vicinity of the proposed project area. If there is any 
planned activity which will disturb or destroy these monuments, 
National Ocean Survey (NOS) required not less than 90 days no
tification in advance of such activity in order to plan for their 
relocation. NOS recommends that funding for this project include 
the cost of any relocation required for NOS monuments. 

Response: This office envisions no activities which will require 
a relocation of any existing geodetic control survey monuments. 
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e. United StateE Department of Agriculture Forest Service 

Comment 1: The dredging will have little effect on woodland. If 
possible, the final statement could include an estimate of the area 
of wildlife habitat that is lost due to maintenance of the channel. 

Response: Because of the unknown amount of maintenance required to 
maintain the 9-foot channel, due to the unpredictable nature of the 
river, it is very difficult to place numbers on the amount of wild
life habitat that will be lost. 
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f. United States Department of Agriculture Soil Conservation Service 

Comment 1: The draft environmental impact statement for the Mississippi 
River Between the Ohio and Missouri Rivers (Regulating Works) appears 
to adequately display the effects and alternatives of maintaining a 
nine-foot navigation channel. 

Response: Comment noted. 

Comment 2: Soils - Section 2.1.3 (page 94) 
Section 2.1. 3. 2. on surficial soils states "no comprehensive system of 
soil classification for the lands bordering the Mississippi River between 
St. Louis, Missouri, and Cairo, Illinois exists." There is a nationwide 
system of soil classification through the National Cooperative Soil 
Survey under the leadership of the Soil Conservation Service. There is 
soil survey information based on this system for counties along the 
Mississippi River in Illinois. Both detailed and general soil maps 
exist for Alexander, Union, Jackson and St. Clair Counties. General 
maps exist for Madison, Monroe and Randolph Counties. The soils have 
been interpreted for their behavior related to a number of uses, agricul
tural as well as engine'ering. Representatives of the Soil Conservation 
Service in Illinois would be happy to discuss the soil survey informa
tion available with representatives of the U.S. Army Engineer District, 
St. Louis, Missiouri. 

Response: This office is aware of the nationwide system of soil classi
fication. The basis for the above statement was the fact that many of 
the soil surveys in counties bordering the river were published prior 
to national correlation of soil types; similar soils may vary in name 
from county to county; and, as such, the existing set of surveys are not 
"comprehensive." Information and maps from soil surveys of all the above 
counties, except Madison, are included in the "Inventory of Physical 
and Cy1tural Elements - Middle Mississippi River," referenced in the EIS. 
This information was obtained by contact with SCS personnel by Waterways 
Experiment Station personnel, who prepared the inventory. The SCS "Status 
of Soil Surveys Map, dated July 1974, places Madison County in a category 
described by "no modern soil survey being conducted and no old published 
survey available." 

Comment 3: Land Use and Conservation Treatment in the Watershed - We 
recognize this statement covers only the middle section of the Mississippi 
River which has a total drainage area of approximately 700,000 square 
miles. However since the control and removal of sediment is one of 
the major phases or causes for the regulating works covered by this 
statement we suggest attention be given to the need for improved land 
use and additional conservation treatment in the watershed. We note 
on page 9 the fact that suspended sediment discharges taken at St. Louis 
average approximately 500,000 tons per day .. 

It may be beneficial to include the acres needing soil and 
water conservation treatment for Kaskaskia and Big Muddy Rivers watersheds. 
The Soil Conservation Service has information from the Conservation Needs 
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Inventory for these watersheds. 

You may wish to add a statement such as "The Corps of U.S. 
Army Engineers will work closely with Federal, State and Local agencies 
and with local Soil and Water Conservation Districts in promoting an 
accelerated land treatment program throughout the watershed to reduce 
erosion, sedimentation and subsequent water pollution." 

Response: Comment noted. The St. Louis District has begun coordination 
with the concerned local Soil and Water Conservation Districts and State, 
Federal and Local agencies. 

Comment 4: Nutrients (Water and Sediment)- 2.1.4.6 (page 99)- Soil and 
water conservation work on the watershed could be added as one of the 
factors influencing the quantity and quality of runoff water. 

Response: This change has been made. 

Comment 5: Air Quality 2.1.6 (page 106)- We question the validity of the 
statement which indicates animal feedlots create significant smoke. You 
may wish to make a separate reference to feedlots and delete this portion. 

Response: The statment did not intentionally site animal feedlots as 
creating significant smoke, but rather dust and odors. The wording has 
been changed to enhance clarity. 

Comment 6: Cover Types 2.2.2.2 (page 128) "g. Cultivated Field" -
Suggest this be changed to read "Cropland Fields." 

Response: The District fails to see the difference. 

Comment 7: Cover Types 2.2.2.2 (page 128) "h. Old Field" - These areas 
could be called "open land." 

Response: The use of the term "Old Field" identifies a specific cover 
type or habitat that is not readily identifiable when speaking of "open 
land." 

Comment 8: Past Land Use 2.3.3.1 (page 171) - Suggest eliminating the 
wording "due to exploitation of bottomland hardwood forests." The har
vest of hardwood timber from bottomland is not necessary exploitation. 

Response: The term "exploitation" was used in the context of the utili
zation of a natural resource (Websters Seventh New Collegiate Dictionary) 
such as a harvest of hardwood timber from the bottomland. However, due 
to the fact that "exploitation" may imply improper use or unjust profi.t, 
the wording has been changed. 

Comment 9: Suggested change: Narrowing of River Width 4.1.1.4 (page 196) -
Suggest eliminating the word "poor" in describing the land use practices 
between 1821 and 1888. The land use decision makers of that period may 
have acted in the best interests of their country, 

Response: Concur. The word "{1oor" will be deleted. 
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Comment 10: Suggested change: Effect on Flows 4.1.1.6. (page 199), fifth 
paragraph - Watershed Protection and Flood Prevention projects under Public 
Law 566 along with soil and water conservation work on individual farnls 
could be mentioned as a factor affecting run-off from the drainage basin. 

Response: Concur. The efforts of the U.S. Department of Agriculture 
should be recognized in this area. 

Comment 11: Suggested change: Changes in Sediment Discharge 4.1.1.7. 
(page 201), Paragraph 5 - You may wish to include the influence soil and 
water conservation work has and can have on decreasing erosion and sediment 
in the river. 

Response: Concur. The efforts of the U. S. Department of Agriculture 
should be recognized in this area. 

Comment 12: Impact on Widdlife 4.2.2.2. (page 214) - Suggest eliminating 
the last sentence in this section. Increased production from farms, timber 
production, and public land use does not have to be detrimental to all 
wildlife and wildlife habitat as stated. Soil and water conservation 
management practices on these lands can be beneficial to wildlife. 

Response: This change has been made. 

Comment 13: Impact on Threatened, Rare or Endangered Species 4.2.3 (page 215) 
In the next to last paragraph suggest it be changed to read from "will be" 
to "can be detrimental." Land management practices can be planned and 
followed which will protect and enhance the habitat for rare and endangered 
species. 

Response: This change has been made. 

Comment 14: Coordination of the Environmental Statement 9.4 (pages 249 
through 251) - For coordination purpose~ you may wish to add the local 
Soil and Water Conservation Districts to your list. Each county in 
Illinois is in a Soil and Water Conservation District with responsibi li tj es 
for the conservation of soil and water resources and for the control and 
prevention of soil erosion, floodwater and sediment damages within the 
district. 

Response: The respective Soil and Water Conservation Districts have been 
added to the coordination list for the final environmental statement. 
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g. United States Department of the Interior 

Comment 1: In most instances the statement identifies and acknowledges 
the extreme modification and distrtlction of fish and wildlife habitat 
that has, and is contintling, to occur on the Middle Mississippi River 

-a-s--a: result of the 9-Foot Navigation Proj act. 'this admission and 
the movement toward a post-authorization change document to include 
fish and wildlife conservation as a project purpose are hopeful signs 
of an improved future for a much abused resource. 

Response: Comment noted. 

Comment 2: 1. PROJECT DESCRIPTION AND HISTORY - 1.2 HISTORY AND 
AUTHORIZATION OF THE PROJECT - Page 7: We believe that this statement 
should deal with the entire project area from the mouth of the Ohio 
River to the mouth of the Missouri River, including the St. Louis 
Harbor. St. Louis, the largest port on the inland waterway system, 
is an important and integral part of the river. Its segmentation 
from the rest of the river is not appropriate since dredging and other 
channel maintenance activities are performed there and barge traffic 
and use of the river shoreline is particularly intense in the harbor 
ar ea.__ ________ _ 

Risponse: Comment noted. This is a valid point in which the District 
concurs. This final environmental statement has been amended to 
include a more detailed discussion of the St. Louis Harbor area (see 
pages 50-51, Part 1. 7 .1.1) and the paragraph on page 7 has been omitt~d. 

~ent 3: Page 48. It is our understanding that the St. Louis 
Corps District has generally dredged to a depth of about 13 feet below 
the low water reference plane elevation, not 9 feet as indicated in 
this section. 

Response: The St. Louis District is currently dredging to a depth 
of approximately 11 feet below the low water reference plane. The 
2 foot over depth is required to minimize the total volume of material 
to be dredged over a period of time and is the least costly method 
of maintaining the authorized project. 
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Comment 4: Page 51. This section should state that the formation 
of new side channels is unlikely (see page 205 and 207) due to the 
constriction and confinement of the river within its present channel 
by dikes and bank revetment. In fact, this feature of the project 
is later considered a benefit in the statement since farm fields 
are not being eroded into the river. Any side channels formed in new dike 
fields will be the result of land accretion at the river end of the 
dikes. This means that in order for the new side channel to be 
formed, the river will be filled and further constricted by the 
formation of the new island. The width of the river already has 
been severely reduced (5,000 feet to 2,200 feet) by navigation dikes 
and levee construction. The formation of temporary side channels 
does not justify continuation of this damaging process of compensate 
fOT fish and wildlife losses resulting from the project. 

Response: Section 2 is only a description of the existing environment 
in the project area. Impacts of the project, such as preventing new 
side channel formation, is discussed in Section 4, Impact of the 
Action on the Environment. 

Comment 5: Page 52: Dike construction has created side channels 
but the total river contraction process has destroyed many more. 
This destruction has not been fully studied or compensated for as 
intended by the Fish and Wildlife Coordination Act. (P.L. 85-624). 

Response: The St. Louis District is in the process of preparing a 
Post Authorization Change, whiyh will include the preservation and 
enhancement of fish and wildlife as a project purpose. 

Comment 6: 2.2 BIOLOGICAL ELEMENTS - Page 110: Figures 2-2e 
through 2-2h illustrating zooplankton occurrence are missing. 

Response: These figures have been added. 

COBm~nt 7: Page 114: The lack of public access to the river and 
the adverse effects of channelization on fish and wildlife habitat 
also should be included as causes for the low level of sport 
fishing use of the river. 

Response: Lack of public access has been added as a cause for the 
low level of use of this section of the river. Channelization and 
constriction were mentioned in the first paragraph of Page 114. 
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Comment 8: Page 123: The brown creeper is only a rare breeder in 
the subject area. During migration periods, it is quite common and 
also occurs as a fairly coronIon winter resident. 

Response: Comment noted. The final environmental statement has 
omitted such inference. 

Comment 9: Table 2-5a. The endangered bald eagle should be correctly 
listed to subspecies, Haliaeetus leucocephalus leucocephalus. 

Response: This change has been made. 

Comment 10: Page 143: An updated list of rare and endangered ver
tebrates of Illinois was published by the Illinois Nature Preserves 
Commission in 1973. This more recent list should be used instead of 
the 1971 Preliminary Draft. 

Response: Contact with the Illinois Nature Preserves Commission 
has indicated that the 1971 list is the most recent list from 
that organization. However, a 1975 list of rare and endangered 
vertebrates of Illinois, prepared by the Illinois Department of 
Transportation, has been used to update the Environmental Statement. 

Comment 11: 2.3 Cultural Elements - Page 172: The data presented 
on land use in the flood plain is misleading. It appears that the 
acreage figures were taken from Table 1 of the publication by Terpening 
et al., prepared under Corps contract. This table gives data only 
for the unprotected flood plain but the statement represents this as 
data for the entire flood plain. The reference Plates 2-5a through 
2-5k show land use for the entire flood plain. Acreage for lake 
and backswamp should be 4,279 and not 4,729. 

Response: The land use data presented on page 172 of the draft en
vironmental statement should indeed be labeled as that for the un
protected flood plain. The misrepresentation was unintentional and 
corrections have been made in the final environmental statement. 
Also, the acreage for lake and backswamp has been corrected to read 
4,279. 

Comment 12: The Shawnee National Forest and city parks are not the 
only areas on the river formally dedicated to recreation. In Illinois 
there are Lewis and Clark and Fort Defiance State Parks and in 
Missouri there is Trail of Tears State Park. 

Response: The discussion of recreation facilities on page 172 
of the draft environmental statement referred only to those located on 
the flood plain. The expan~ion of the study area to include the 
St. Louis metropolitan area-brings in Lewis and Clark State Park in 
Illinois, directly opposite of the mouth of the Missouri River. 
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Comment 13: Page 184: Through the Land and Water Conservation Fund, 
the Bureau of Outdoor Recreation is assisting Grand Tower, Illinois, 
in expanding Devils Backbone Park by 8.5 acres (project 17 - 00215). 
When developed it is planned that this park will provide camping 
and picnicking facilities and boat access to the Mississippi River. 
Trail of Tears State Park also makes use of the river through a 
recently developed marina and boat ramp. We suggest this section and 
Table 2~32 be expanded to recognize those major city parks which con
tribute to the public's enjo~lent of the flood plain's natural re
sources and the Mississippi River. 

Response: Concur, this information has been added. 

Comment 14: The statement that the region lacks good accessibility 
from the St. Louis area seems based on the premise that the only good 
access consists of an interstate highway going to or near the point 
in question. I-55, U. S. 61 and Ill. 3 with their associated secondary 
roads provide travel at near maximum speed limits (55 mph) to almost 
the entire area. 

Response: Concur, these changes have been made. 

Comment 15: Page 188: The statement comparing the relative diversity 
of side channels in 1796 with today is speculative. Unless supported 
by further documentation, it should be removed. 

Response: Concur. Relative diversity of side channels in 1796 
is speculative just as much as the 1888 conditions were, as cited 
by Colorado State University. 

Comment 16: Page 196: The 4 or 5 million cubic yards of material 
dredged annually also should be described in terms of percent of the 
river's bedload. 

Response: The percentage of bedload to the total transport capacity of 
the river is very difficult to measure. The Corps estimates that it 
ranges between 15 and 25 percent. Part of the 4 to 5 million cubic 
yards of dredged material includes suspended particles not transported 
as bedload. Furthermore, it is possible that some dredge material must 
be handled more than once. The dredging requirements also are in
fluenced by extreme low stages (low discharges) and by rapid fluctuation 
in river stages for all other discharges. The Corps does not have 
information to give a definite or exact answer to this comment. 

Comment 17: Page 199: We agree that a levee provides flood pro
tection when it does not break or is not overtopped, but because of 
increased construction on and use of both the protected and Ull

protected flood plain, the amount of damage caused by floods apparently 
has been increasing. The statement leaves the impression that flood 
damages are less now than in the past, which is not necessarily true. 
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Response: It is true that dollar damages caused by floods has 
been increasing over time, for the same level flood. However, 
this problem is directly traceable to increased damageable development 
in ~rotected areas. The levee, floodwall, channel improvement and 
flood control reservoir system for reducing damages has been in 
general, ~tl: o.~.E.~ tand.i'llg success for the ar,ea' s Ero tec ted. 0'i>viously, 
flood damage reduction does not take place, and is not intended to 
take place, in areas outside the limit's of the protected area. It 
is the increased use of and development of unprotected areas that has 
caused the Nation's flood damages to continue to increase. 

Comment 18: Page 204: In the 1973 flood, no government levees Dailed, 
bot what was the level of flood related damages compared to 19271 
~ speaking of the 1927 flood, the statement mentions only "catas
trophic damages", yet no mention is made of damages caused by the 
1973 floods. The damages from the 1973 flood should be stated. 

Reaponse: Due to a lack of Federal flood protection, the 1926 and 
1927 flood events the flood stage was exceeded for a total of 273 
day. from 5 September 1926 through 8 July 1927. Damages suffered 
within the St. Louis District Corps of Engineers, at that time, 
amounted to $14,093,000. Damages in the Missouri portion of the 
St. Louis Corps District were $4,228,000 and in the Illinois portion 
$9,865,000. Obviously a dollar was worth much more-in 1~27 than· 
in 1973. Additionally, the length of the flood" period in-1927 plus 
the fact that commerce and industry were more river oriented and 
dependent in 1927, than 1973, made the 1927 flood more of a catastrophy 
than the 1973 flood. In 1973 the flood damages were in general 
restricted to areas not afforded Federal flood protective works. 
The 1973 flood damages were $302,250,000 within the St. Louis District 
areas. Damage in the Missouri portion of the St. Louis Corps District 
were $62,754,000 and in the Illinois portion $220,496,000. However, 
equally important in understanding the 1973 flood situation versus 
the 1927 flood, is the realization that Federal flood protective 
improvements currently in place prevented the occurrance of an. 
additional $908,639,000 in flood damages with the St. Louis Corps 
District. Flood damage prexented by Federal flood protective works in 
the Missouri portion of the St. Louis Corps District were $182,100,000, 
and in the Illinois portion $726,529,000 in flood damages was prevented. 

Comment 19: Page 210: Section 4.1.4.3 generally dismisses the 
effects of increased barge traffic as being comparatively insignificant, 
but does not provide a basis for comparison. Since the 9-foot navigation 
channel sustains and in fact, encourages river traffic, the total 
effect of navigation on the riverine environment should be defined in 
addition to effects generated by an increase in traffic. The latter 
only aggravates an already bad situation which itself deserves des
cription in this statement. 

ResEonse: This section has been expanded; however, this portion of 
the river is naturally turbid and has evidently been this way for quite 
some time. For this reason turbidity resulting from barge traffic 
wiJ? be insignificant when compared to ambient turbidities. 
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Comment 20: ~.2 BIOLOGICAL IMPACTS - Page 212: A survey of 
the location and composition of the freshwater mussel population of the 
Middle Mississippi River is needed. It generally is believed that 
very few mussels are able to survive the poor quality water, but no 
clear picture of the actual situation exists. 

Response: Over the past decade an improvement in water quality 
has been noted, probably due to more stringent water quality standards. 
An example of this has been the increase of the fingernail clam 
population in the Illinois River. 

Comment 21: Page 217: The philosophy and realistic attitude 
expressed in the last paragraph is commendable. It is becoming 
increasingly important that we view our growth efforts with a 
critical eye toward their impacts on the global ecosystem. 

Response: Comment noted. 

~omment 22: Page 218: It is stated that the regulating works will 
hav~ no impact on the existing recreational resources. However, we 
believe, as noted in paragraph 4.2.1.1, "The effects of river con
tractions by dike fields and bank revetment . . . reduced the bank
to-bank river surface area by one-third, the island area by one-half, 
and the water surface area by one-half ... " have discouraged the 
development of riverside recreational resources and boat marinas. 
Further contraction of the river will result in even less water 
surface, the need for more powerful boats in the faster current, and 
incr.eased possibility of conflict and collision between pleasure 
boats and commercial barges. Greater contraction of the river also 
will probably continue to inhibit the development of riverside 
recreational resources and marinas. 

Response: Theoretically the comment would appear correct regarding 
loss of water surface area. However, boat registration statistics, 
regarding need for or justification of marinas for boat storage and 
services do not substantiate lack of recreation development to ac
comodate such. Most registered boats are of the trai1ered type used 
by fishermen, and to some extent by recreation boaters for boating or 
water skiing purposes. These are usually of a utility type with out
board motors and a limited number of inboard-outboards. Pleasure crafts, 
as represented in the comment, are limited primarily to larger boats, 
including house boats, which are transients moving up or down river 
and are not normally boats based in the region. There are locations 
where boat access facilities such as boat launching ramps, parking, 
and public access are needed or need to be expanded. Joint efforts 
during the past ten years has failed to produce an acceptable cost
sharing arrangement between the Corps of Engineers and a non-federal 
local sponsor for the provision of such facilities. Greatest need 
along this Middle Mississippi River reach has been for marine services, 
primarily fuel. The portion of the comment regarding boat safety 
is well taken. Navigation interests are constantly on the alert to 
avoid boating accidents. Recreation boaters too, through boat re
gistration and boati~g law enforcement, have improved in their 
practice of boat safety. 
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Comment 23: 4.3.5 IMPACTS ON CULTURAL RESOURCES - The statement 
does not clearly confirm consultation with the State Historic 
Preservation Officers for Illinois and Missouri. The statement 
should reflect that they were consulted to determine whether the pro
posal will affect any cultural site which may be eligible for in
clusion in the National Register of Historic Places. 

Respo~: Discussions on an informal basis concerning the potential 
effects of operation and maintenance artisties took place on several 
occassions with staff of the Missouri Department of Natural Resources, 
State Historical Survey and Planning Office; and with persons in 
the Illinois Archeological Society. Views on the effects of the 
project of these agencies are contained in this statement. 

Comment 24: The statement also should present the views of the Illinois 
Archeological Survey (137 Davenport Hall, University of Illinois, Urbana, 
Illinois 61801) and the Missouri Archeological Survey (Mr. David 
R. Evans, Director, 15 Switz1er Hall, University of Missouri, 
Columbia, Missouri 65201) regarding project effect upon cultural 
resources. 

Response: Comments of the Illinois Archeological Survey as well 
as responses to these views are contained in this volume. Coordination 
with the Archeological Survey of Missouri has taken place in the 
form of requests for information on archeological sites on the 
floodplain of the Mississippi River. Comments of the Archeological 
Survey of Missouri appear in this statement. 

Comment 25: 6. ALTERNATIVES 6.4 POST-AUTHORIZATION CHANGE - We 
support the joint efforts of conservation agencies to seek modification 
of the 1927 authorizing Congressional document to provide for en
vironmental protection and enhancement. 

Response: 

Comment 26: 
indicating 
species is 
and not on 
species. 

Comment noted. 

APPENDIX G - A notation should be included in this table 
that the inclusion and status of some of the listed 
based on judgments made by the preparers of the statement 
any published lists of rare, threatened, and endangered 

Response: The sources of information used in preparatiJn of this 
appendix have been added. 
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Connnept 27: The following species shquld be added and the bald eagle 
listed as two sub-species: 

Connnon Name 

Bigeye Shiner 
Mississippi Silverside 
Snowy Egret 
Pintail 
Northern Shoveler 
Canvasback 
Southern Bald Eagle 

Northern Bald Eagle 

Scientific Name 

N'?..tr().E i 0_.EEER..~ 
Menidia alKlens ------.- -,.~ -.--
.~r e.!= ~.E-_ ._t.11~11.!l_ 
Anas acutD 

Response: These additions have been made. 

11 MO u.s. 

R 
R 

R 
R 

E 
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Connnent 28: APPENDIX Q: The only reference to grain-size of typical 
dredged sediment that was noted in the statement is in Appendix Q 
(p. 2, par. 114), where the sediment is described as 5 percent coarse 
gravel, 10 percent pea gravel, and S" percent sand and silt. Since 
the alternative of using dredg(~ spoils for such eommercial purposes 
as fill material, mortar sand, aggregate and concrete is under con
sideration (p. 228, par. 6.5), it would be helpful to provide any 
~Tailable data on grain-size distribution and other physical pro
perties typical of the spoils. 

Response: Each dredging location within the reach addressed within 
this statement contains material. of d.ifferent properties; thus each 
dredging site should be studied 0;:;. its own merit with respect to 
alternate use. 

Connnent 29: (a) Maps provided in tile main body of the statement 
show the location of only about 40 dispo8cl sites, all of these being 
within the Mississippi River immec!id ~ 8.dj acent to the dredging 
areas (Plates 1-4a to 1-·4j). It ha:·;(lC)'~ been mentioned until 
Appendix Q that about 125 disposal s i.tes are under consideration. 

Response: (a) The maps in the main body of the statement, by the 
legend indicate dredging accomplished from 1969 through 197/ .. while 
Appendix Q is to iwHcate all kno,"Tll an.I anU.cipated dredging sites as 
well as proposed dredged disposal areas. 

COIlDD.ent 29: (b) It had been sta~.er1 i.n 2.he main body of the statement 
that "insufficient equipment existsJ.Lch~ .. s time to enable the dredged 
material to be placed at elevations Ingher than the adjacent river 
level" (p. 194, par. 4.1.1.3), HO\"ev(~r, the public notic.e published 
as recently as September 16, 197 LI refers to disposal sites on land, 
and accompanying maps show elevatLon.·; of :30me disposal site.s as high 
as 12 feet above L.W.R.P. (App. (/, m'-ll) fur river miles 25.8 to 42.7). 
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!!aponse: (b) No disposal sites on land are indicated in the 
16 Sep 74 Puplic Notice as stated on page 2. paragraph 3.b. "Dredging 
Pra.ctices". The maps indicating elevations of disposal sites up to 
12 feet above LWRP have no relationship to placing material higher 
than the adjacent river level since LWRP is the calculated low water 
reference plane. 

Co!!ent 29: (c) On the map covering river mile 63.9 to 80.9 Appendix 
Q, the area of prospective dredging in the vicinity of river mile 75.0 
to 75.5 appears to have been omitted. 

Response: (c) Concur. 
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h. United States Department of Health, Education, and Welfare 

Comment 1: Review of the above referenced document indicates that there 
is no apparent impact on programs of the Department of Health, Education, 
and Welfare. It would appear that the impacts of the proposed action 
and the reasonable alternatives have been adequately addressed. 

Response: Comment noted. 
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i. Unit~d States Department of Transportation Regional Representative 
Of The Secretary 

Comment 1: Our review of the Corps of Engineers' Draft Environmental 
Statement for the Mississippi Ri~er Between the Ohio and Missouri Rivers 
Regulating Works indicates that the Statement adequately considers 
the effects the project may have on areas w~thin the jurisdiction of 
the Department of Transportation. 

Response: Comment noted. 
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j. United States Department of Transportation United States Coast Guard 

Comment 1: The concerned operating administrations and staff of the 
j 

Department of Transportation have reviewed the material submitted. We 
have no comments to offer nor do we have any objection to this project. 

Response: Comment noted. 



k. United Sta~es D~2artment of Transportation Federal H:...ghway Administration 

Comment 1: The statement acknowledges the potential for scour and channel 
deepening that can result from continuing maintenance. Since modification 
of existing dikes and construction of new dikes may be needed to help 
maintain the 9-foot channel, we believe some assurances should be provided 
that the substructures of existing bridges will be adequately protected 
during the construction and maintenance operations. 

Response: The purpose of the channel improvement program is to develop 
the authorized 9-foot channel with respect to a low water datum plane 
delineated by a low water discharge of 54,000 cubic feet per second. It 
has been our experience that channel improvement structures have not 
created a scour problem in the vicinity of substructures on existing 
bridges. As a matter of fact, these substructures are subject to scour 
when dike fields are overtopped and the velocity of the river increases 
due to natural processes. If these substructures are designed to 
withstand scouring action which occurs under the aforementioned conditions, 
the channl~l improvement project will in ':1.0 way affect the stability of 
thove structures. 

Please be informed that ice gorges can create severe scouring 
conditions when the river is virtually blocked by ice. Under these con
ditions a considerable hydraulic head can develop upstream of an ice 
gorge and produce severe scouring action as the water passes under the 
ice pack. Unfortunately, little data are available on this subject. 
This office brought ~hat phenomena to the attention of the State and 
Federal agencies involved with the construction of new bridge I-57 at 
Cairo, Illinois. It is our understanding that the substructures for 
the I-57 bridge have been redesigned to preclue the possibility of scour 
damage creat,ed by an ice gorge. 

It would be beneficial if all substructures for existing 
bridges on the Middle Mississippi River were equipped with automatic 
sounding devices so that our respective agencies could obtain more 
data on the scour problem for all river conditions. 
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1. United States Environmental Protection Agency 

Comment 1: We have reviewed the Draft Environmental Impact Statement 
(EIS) for the operation and maintenance program referenced above. The 
program and statement are rated ER-2 meaning the Environmental Pro
tection Agency (EPA) has environmental reservations with the project 
because of the historic and predicted degradation of wetlands and the 
probable violation of water quality standards due to resuspension of 
heavy metals into the water. In addition, we believe the final 
statement should be modified to include information on the subjects 
discussed in this letter. 

Response: Comment noted. Specific responses are applied to the 
comments which follow. 

Comment 2: The draft statement indicates that, through the use of 
regulating works, the surface area of the Middle Mississippi River has 
been reduced by one-third and the total island area by one-half. 
The unintentional act of destroying wetlands without mitigation is 
in conflict with both the EPA and Corps of Engineers wetland policies. 
Therefore, the Corps should take any or all means available to curtail 
further wetland destruction and provide a program of enhancement or 
restoration of the remaining wetland ecosystem consistent with the 
existing 1927 navigation mandate. 

Response: Comment noted. The reader is referred to the Statement 
of Findings accompaning the final environment statement which deals 
Witil a post authorization change for the purpose of maintaining 
side channels. 

Comment 3: The backwater and side channel areas make up the adjacent 
wetland areas of the Middle Mississippi River. Major wetland reduction 
has taken place as a result of the present l800-foot main channel 
contraction program. The further isolation of side channels ::rom the 
main channel, which will result from the proposes l500-foot con
traction program, should be evaluated for its additional reduction 
in wetland areas. 

Response: Comment noted. The reader is referred to the Statement 
of Findings accompaning the final environmental statement. 

Comment 4: In addition, the anticipated reintroduction of nutrients 
and toxicants into the remaining wetland ecosystem, due to the main 
channel scour under a l500-foot contraction program, should be assessed. 

Response: In the main channel, where this scour will occur, the 
sediments are continually resuspended and deposited under natural 
conditions, allowing very little build-up of pollutants. For this 
reason, resuspension of main channel sediments should have little 
affect on water quality. 
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Comment 5: Water Quality Information included in Appendices H through 
P indicate coliform bacteria concerntrations, chemical oxygen demand 
levels and heavy metals concentrations often exceed the EPA and Illinois 
Water Quality Standards. We be~ieve the final statement should also 
provide data on organophophate and chloro-hydrocarbon pesticides 
concentrations. 

Response: No information was available from this section of the 
Mississippi River on organophosphates; however, values of total 
phosphorus and dissolved phosphates were presented. In a study by 
Emge, et al (1974) no detectable concentrations of organo-chloride 
pesticides were detected in any of the bottom sediments. 

Comment 6: The draft statement indicates the bottom sediments at 
selected sites contain high concentrations of COD and heavy metals. 
In addition, these sediments may contain high concentrations of 
pesticides. Reintroduction of these materials through dredging or 
riverbed scour, due to confinement of the main channel, would 
severely degrade the downstream water quality. We believe any spoil 
material, which constitutes a pollution source, should be removed 
from the river regime, confined and the supernatant return flow 
monitored to minimize adverse impacts. 

Response: Comment noted. Additional studies and/or site investi
gations prior to dredging would be necessary in order to ascertain 
the magnitude of the potential problem identified Corrective action 
would follow accordingly. The St. Louis District realizes the sig
nificance of this potential problem. The reader is referred to the 
recommendations made in the Statement of Findings which accompanies 
this final environmental statement. 

Comment 7: The statement indicates side channels exhibit thermal 
stratification. Anaerobic conditions may occur at the lower depths 
in these channels. Many pollutants which are insoluble under aerobic 
conditions become soluable under anaerobic conditions and subject to 
downstream release during high flows through the side channel. 
The final statement should provide an assessment of the anticipated 
impacts of the project on the aquatic environment of the side channels 
and the downstream water quality with respect to stratification. 

Response: Most of the side channels studies where found to exhibit 
thermal stratification to some degree during the summer, and surface 
dissolved oxygen concentrations were higher in side channels than 
bottom concentrations; however, no anarobic conditions were observed. 
In fact, bottom dissolved oxygen concentrations were higher in side 
channels than in river border areas. 
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Comment 8: The resuspension and deposition of pollutant laden sediments 
may cause a severe impact on the quality of public water supplies 
downstream. These may contain heavy metals, pesticides, and car
cinogenic pollutants. The final statement should assess the anti
cipated impacts on municipal water supplies from the operation and 
maintenance program. 

ResEonse: Section 4.1.4 has been expanded to address this pos
sibility; however> as was mentioned in the response to comment 4, most 
resuspension of riverbed sediments, whether from scour, dredging, or 
turbulance from towboats, will cccur from the main channel where the 
sediments are continually resuspended and deposited under natural 
conditions. For this reason, resuspension of main channel sediments 
should have little affect on water quality. It was found, however, 
that mercury did exceed EPA criteria at 4 sites in the main channel. 

Comment 9: General Comments: The draft statement has provided an 
appraisal of the present program of l800-foot main channel contraction. 
The final statement should include an appraisal of the environmental 
impacts of the proposed program of l500-foot contraction. 

ResEonse: The Draft Environmental Statement addresses and appraises 
the environmental impacts of obtaining the navigation channel by use 
of 1,800; 1,500; and 1,200-foot contraction plans. Results of hy
draulic investigations have indicated that it is not necessary to 
utilize a 1,200-foot contraction plan to develop the navigation 
channel under present low flow conditions. In addition, some reaches 
~f the river may not require a I,SOO-foot contraction plan since the 
1,800-foot contraction may provide a dependable navigation channel 
at present low-flow conditions. 

The St. Louis District recognizes the intent of the 1969 NEPA Act. 
Requests will be made under a Post Authorization Change to include 
fish and wildlife considerations as a project purpose to the Navigation 
Act, and necessary funds will be requested to accomplish that objective. 
To date, approximately $600,000 has been expended from project funds 
to \~onduct necessary studies for the preparation of the Environmental 
Statement aimed at making the navigation project more compatible 
with its riverine environment. A substantial amount of funds have 
beel1 eJ\:pended in order to place dredge material at locations 
acceptable to concerned conservation agencies. ConsidE!rab1e en
gineering effort has been expended in an effort to cooperate with 
conservation agencies in order to modify contract plans for regulating 
works to comply with their recommendations. Since 1969, approximately 
$40,000,000 in contract plans have been so modified as a result of 
environmental review. 

The cooperative efforts between the St. Louis District and concerned 
conservation agencies was undertaken prior to the enactment of the 
1969 NEPA Act. 
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Comment 10: The final enyironmental statement should identify any 
impacts of this particular operation and maintenance program which 
may affect other sections of the Mississippi River System. 

RelPonse: Other Corps of Engineer districts along the Mississippi 
River have prepared or are p;reparing environmental impact statements 
dealing with the impacts ofrtavigation on the river within their 
district. 

C9i!ent 11: The maps showing the locations of possible dredging sites 
and proposed disposal sites are not adequate. In some areas it 
appears the disposal sftes depicted could close bac~water areas, 
but as stated i~'the draft, this practice is no longer followed. 
Better maps indicating locations of disposal sites would clear up th: .. s 
confusion. 

RE7sl?onse: It is assumed that this comment is in reference to the 
maps presented in Appendix Q. Although the adequacy of these maps 
may be questionable the District's position is that they are of value 
to the report and are adequate when used along with the maps presented 
in pages 35 - 44 (Plates 1-4, a-j). 
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m. Advisory Council On Historic Preservation 

Comment 1: This is in response to your request of June 4, 1975, for 
comments on the draft environmental statement for the Middle Mississippi 
River Between the Ohio and Missouri Rivers Regulating Works, MissIDuri 
and Illinois. Pursuant to its responsibilities under Section 102 (2) (C) 
of the National Environmental Policy Act of 1969 and the Council's "Pro
cedures for the Protection of Historic and Cultural Properties" (36 C.F.R. 
Part 800), the Advisory Council has determined that your draft environmental 
statement !is inadequate because it does n,ot contain sufficient information 
on archeological resources to enable us to comment on your compliance 
with Executive Order 11593 "Protection and Enhancement of the Cultural 
Environment" of May 13, 1971, and the Council's prodedures. , 

Under Section 1 (3) and 2 (b) of the Executive Order ~nd 
Section 800.4(a) of the Council's procedures, Federal agencies are required 
to identify all Federal and non-federally owned properties within the 
area of their undertaking's potential environmental impact that may be 
eligible for inclusion in the National Register of Historic Places. 

Although extensive archeological surveys have been conducted 
in the flood plain area, the environmental statement indicates that the 
proposed operation and maintenance activities will be confined to the 
river and river bank, an area which has apparently not been surveyed 
for potential, National Register properties. 

Without a survey to determine the nature and extent of archeo
logical resources in the project area, Nation Register eligible sites 
may be inadvertently demolished or substantially altered. This possibility 
is mentioned by the Corps on page 219 of the environmental statement: 

In those instances where portions of the river bank are 
contoured, if an archeological site were to be present 
at that location, it might be adversely affected by the 
surface disruption. 

Response: Operation and maintenance activities are of such a nature that 
long range planning for revetments or dike construction is generally not 
feasible. Given this situation it is impossible to define a project area 
for archeological survey other than the specific localized action that 
is to take place. In those instances where operati6n and maintenance 
activities such as revetment placement or dike construction will take place 
which will involve disturbing the riverhank, an archeological survey of 
the area to be affected will be accomplished. The survey will follow the 
spirit and intent of EOl1593 and if appropriate the Council's procedures 
(36 CFR, part 800) will be followed in determining the significance of 
sites, and in reaching decisions as to their disposition. The environmental 
statement has been changed in sections 2.3.5.1 and 4.3.5 to reflect this 
information. 

Comment 2: In order to reduce the likelihood of such an occurance, the 
Advisory Council suggests that an archeological survey be undertaken by 
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the Corps in those areas of the river bank where surface disruption, is 
proposed. In addition, we support the June 17, 1975, position of the 
Missouri State Historic Preserva~ion Officer (SHPO) conc~rning protection 
of unknown underwater archeological resources that may be affected by 
the proposed undertaking. A copy of the Missouri SHPO's letter is attached. 

Response: Concur. See response 1 above. In the event underwater ar
cheological resources are encountered during dredging operations, relevanL 
information will be transmitted to the appropriate state historical 
authorities. 

Comment 3: Until archeological resources in the project area have been 
identified and the need for further compliance with the Council's pro
cedures has been ascertained, the Council cannot comment favorably with 
respect to your environmental statement. 

Response: We feel that the changes that have been made in the environmental 
statement regarding the inclusion of archeological survey and appropriate 
follow-up actions in standard operation and maintenance procedures 
satisfy laws covering the preservation of cultural resources. 
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n. Federal Power Commission 

Comment 1: Our principal concern with proposals affecting land and 
water resources is the possible effect of such proposals on bulk electric 
power facilities, including potential hydroelectric development, and on 
natural gas pipeline facilities. 

Response: In preparing plans and specifications for channel improvement 
works, due consideration is given to existing electric power facilities 
and all types of submarine crossings. Whenever proposed hydroelectric 
development in being considered along the Middle Mississippi River, the 
St. Lo~is District renders all necessary technical services requested by 
the developers. For example, numerous meetings and technical data was 
afforded to Union Electric Company at the time they were formulating 
plans tc construct an electric power plant at Rush Island, Mississippi 
River mile 140. 

Comment 2: Review of the draft environmental statement by the Commission'::; 
staff indicates that the proposed project would not have any significant 
effect on matters of concern to the Federal Power Commission. We note 
that there are several steam-electric power plants which depend on this 
reach of the Mississippi River as the source of cooling water supply. 
Care should be taken to protect the water intake and discharge works of 
these power plants from the proposed activities of dredging and dredgt'd 
material disposal. 

Response: As alluded to in the response to Comment 1, great care is 
taken to protect water intakes and discharge works under our channel 
improvement program and our maintenance dredging program. This not 
only applies to any facility along the river constructed at the expense 
of municipal, industrial, or private interests. 
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nl' Illinois Department of Conservation 

Comment 1: The Illinois Department of Conservation has completed its 
review of the draft environmental statement "Mississippi River Betwee; 
the Ohio and Missouri Rivers Regulating Works." 

We wish to compliment your office for the prepration of this document. 
The document properly addresses the issues caused by maintenance of the 
9-foot channel and does not belittle the importance of the issues. 

Response: Comment noted. 

comment~: We do suggest that the document could be improved through 
a study designed to document the occurrence of mussels in this section 
of the river. 

Response: Concur. The District is considering such a study effort, 
particularly as it relates to those species of mussels which may be 
classified as rare and endangered by the United States Dep~rtment of 
Interior. 

Comment 3: In our op1n10n, the study points out that, without a post
authorizat:i,)U change to include environmental work in the project, the 
continuance of current procedures can only result in continued degradation 
and loss of aquatic habitat. 

As you are aware the Illinois Department of Conservation supports the 
post-authorization change. It is our belief that this document will 
help our joint efforts to secure these changes. 

Thank you for the opportunity to comment. 

Response: Comment noted. 
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o. Illinois Natural History Survey 

Comment 1: Although information from the Illinois Natural History Survey 
is incorporated in the statement, I am disappointed that a copy of the draft 
was not sent to the Natural History Survey for comment. 

Response: Copies of the environmental statement were sent to the Illinois 
State Clearinghouse which distributes them to state agencies, which was 
assumed to include the Illinois Natural History Survey. A copy of this 
final environmental statement will be mailed directly to the Illinois 
Natural History Survey. 

Comment 2: The losses of fish and wildlife habitat due to this project 
appear to be of considerable magnitude. Therefore, I urge your continued 
cooperation with the Illinois Natural History Survey, the Fish and Wildlife 
Service, and other natural resource agencies and organizations, to mini
mize the adverse effects of such projects on fish and wildlife. 

Response: Comment noted, such cooperation will continue to be carried out. 
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p. Illinois State Geological Survey 

Conunent 1: p. 52/2.1. 2. 1a: The Coastal Plain is a topographic feature, 
not a geosyncline. 

Response: Concur. The Coastal Plain Section will be corrected to show 
it as a topographic feature, not a geosyncline. 

Comment 2: p. 57, last sentence - part d: Much of this 400-500 foot 
deep trench is now filled with sand and gravel and finer alluvium, in 
which the Mississippi now flows. The young trench south of Thebes was 
not eroded that deep. 

Response: Concur. The last part of this paragraph will be changes as 
follows: "The Mississippi in this area flowed through a trench 400 to 500 
feet deep. Much of the 400-500-foot deep trench is not filled with sand 
and gravel and finer alluvium, on which the Mississippi now flows. The 
young trench south of Thebes was not eroded that deep, and at places the 
river flows on bedrock." 

Conunent 3: p. 58 - part f. If features such as Mammoth Cave and the flu~ 
orite district are going to be mentioned, the physiographic map should 
include their locations. 

Response: Do not concur. Mammoth Cave and the fluorite district are 
not physiographic features. Their general location is adequately de
scribed in the text. 

Comment 4: ~. 59, paragraph 3: Chesterian Series is a cyclic sequence 
of shallow water limestones and clastics. The 'alternating b~ds consist 
of about one-half shale, one-fourth limestone, and one-fourth sandstone. 

Response: Concur. The word "limestone" in line 5 of this paragraph 
will be changed to "sediments." 

Conunent 5: p. 59 - last paragraph: The youngest marine sediments are 
both Cretaceous and early Tertiary (Paleocene and Eocene) in age in 
southernmast Illinois. 

Response: Concur. The penultimate sentence of this paragraph will be 
changed to read as follows: "In late Cretaceous and Tertiary times, the 
sea invaded the Mississippi Valley for the last times." 

In the last sentence, "this marine incursion" will be changed 
to: "these marine incursions." 

Comment 6: p. 60 - first paragraph: Replace Cenozoic with P1iocene
Pleistocene fluvial chert gravels and Pleistocene sediments of glacial 
origin. 3rd sentenee - Kansan, Nebraskan, and Illinoin are glacial 
stgges of the Pleistocene (list in order of age). Last sentence -
Wisconsinan is the age of most valley fill and terraces along the 
Middle Mississippi River, also of large amounts of loess on the bluffs, 
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especially on the east side of the valley, and should be noted. 

Response: p. 60, paragraph 1, sentence 1 - Sentence 1: The Pliocene and 
Pleistocene epochs are in the Cenozoic Era~ It is· not felt that this 
additional detail is necessary. 

Sentence 3 will be changed as follows: The word "ages" to 
read "stages"nand the stages listed in order of age, i. e., Kansan, Ne
braskan, and Illinoin. 

The last sentence will be changed to read: "Although the 
Wisconsinan glaciers did not advance as far south as the project area, 
deposits of Wisconsinan Age form most of the valley fill and terraces 
along the Middle Mississippi River, as well as large amounts of loess 
on the bluffs, especially on the east side of the valley. 

Comment 7: p. 60 - paragraph 3: Recent flood plain deposits are important 
enough to get more thorough treatment. Alluvium is deposited by the 
Mississippi and all its tributaries, not just the Salt River. Some 
types of river deposits are described under soils in 2.1.3.1, p. 93. 

Response: Treatment of recent flood plain deposits is considered 
adequate for a section dealing with geologic history. Page 60, para
graph 3, last sentence - change the word "Salt" to "Mississippi." 

Comment 8: p. 60: The reference to Harve and Koenig, 1961, is not 
listed in the Bibliography. 

Response: Concur. The complete reference is: Howe, W.B. and Koenig, 
J.W., 1961. The stratigraphic succession in Missouri, Missouri Geo
logical Survey, Ser. 2, Vol. 70, 185 p. This will be added to the 
Bib liography. 

Comment 9: ~: The Upper Devonian is not discussed. 

Response: Comment noted. Upper Devonian deposits are not present in the 
project area. See FIG. 2-1. 

Comment 10: p. 85: The Carbondale Formation is not shown on the Generalized 
Geological Column of the Middle Mississippi River Region (FIG. 2-1, p. 56). 

Response: Comment noted. The Carbondale Formation will be added to the 
geological column, FIG. 2-1. 

Comment 11: p. 88/2.1.2.4: Structural Geology; additional information 
on Illinois may be found in the following: 

Ross, C.A., 1963, Structural Framework of Southernmost 
Illinois, Illinois Geological Survey, Circular 351, 27 pages. 

Response: Corrunent noted. This reference wi 11 be added to the Bibliog
raphy. 
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Comment 12: p. 90/2.1.2.5 - Seismic Activity: Even if the 1811-1812 Series 
had not occurred, this area would have to classified as something more 
than a "minor" seismic region .... perhaps "moderate" seismicity would be 
more appropriate. There have been a couple of magnitude 6 quakes along 
what is referred to as "the New Madrid Fault Zone." A magnitude of 
6.0 occurred on 4 January 1843 at 35.5 degrees N 90.5 degrees W, and a 
magnitude of 6.2 occurred on 31 October 1895 at 37.0 degrees N 89.4 de
grees W near Charleston, Mo. This together with other seismic and struc
tural evidence seems to indicate "minor" is improper. Charleston, Missouri, 
is ~bout 20 miles due west of Cairo, Illinois, and St. Louis University's 
latest microearthquake studies extend the line of epicenters associated 
with "the New Madrid Fault Zone" well into Illinois to about Ullin in 
Pulaski County. 

Response: Concur. Sentence 4, paragraph 1, will be changed to read: 
"Since 1816, over 100 earthquakes have been felt in this area, several 
of which were moderate tremors." 

In paragraph 2, sentence 1: "These earthquakes" will be 
changed to "Earthquakes in the New Madrid trend." 

The last two sentences of paragraph 2 will be deleted. 

Comment 13: p. 228 - Alternate Uses of Dredged Material: Data are needed 
on t,he particle size distribution and mineralogy of the dredged material. 
Thii would highlight some possible uses while eliminating others. 

Refer to: Ehrlinger and Jackman, 1970, Lower Mississippi 
Riv~r Terrace Sands as a Commer~ial Source of Feldspar, Illinois Geologi
cal Survey, Illinois. 

Response: Section 2.1.3.3, discussing physical characteristics of riverbed 
soils, has been added to the EIS. This section also discusses instances 
in which dredged material has been used directly as fill. With minimal 
screening, this material could also be used as concrete or mortar sand. 
The river sands also contain a high percentage of feldspar (see page 93) 
which for various reasons has not yet been developed. However, the 
economic. utilization of dredged material depends more on its location 
relative to point of use than on any physical parameters of the deposit 
itself. 

Comment 14: The principal comment received from nearly all our reviewers 
has to do with the large volume of extraneous geological information in
cluded in your statement. Our reviewers believe that only geologic infor
mation relevant to the project should be included. We suggest that the 
detailed discussion of bedrock geology, structural geology, and other 
topics not directly related to the maintenance of a 9-foot-deep, 300-foot
wide channel in the Mississippi Flood plain be deleted and replaced with 
brief references to the bibliography as to where additional information 
is available. 

Response: Comment noted. There are two philosophies regarding content 

of an inventory: one, that the total environmental setting be established; 
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two, that the inventory be concentrated on those items with 
close relationship to the physical features of the project. 
approach is, of course, the best. 

an apparently 
A balanced 

Comment 15: The draft needs to emphasize the geological aspects of the 
disposition of Pleistocene and Holocene materials in the bedrock valley. 
Particular attention should be given to the deposition of Wisconsinan 
materials and the reworking of these materials to form the present river 
bottomland. As is indicated above, the grain size distribution, mineralogy, 
and other characteristics of the dredged materials should be included in 
the impact to suggest concepts for disposition of these materials. 

Response: Comment noted. Section 2.1.3.3, discussing physical character
istics of river bottom soils, has been added to the EIS. This section also 
discusses some uses which have been made of dredged sand. Economic 
utilization of dredged material depends more on its location relative to 
point of use than on any physical parameter of the deposit itself. 

Comment 16: If the information is not available, this should be stated 
in the repo~t so that research may be directed toward acquiring it. 

Response: Comment noted. See reply to comment above. 

288 



q. Illinois Archaeological Survey 

Conunent 1: Sometime ago we provided the Waterways Experiment Station in 
Vicksburg with generalized areas on the Mississippi River floodplaLn where 
archaeological sites would be present. These are indicated in your report 
in Plates 2-5a through 2-5k, pages 173-183. Although these archaeological 
areas are of a general nature, please delete them from the final draft, 
particularly because your office contends that no archeological resources 
will be impacted or affected by your project. 

Response: Per your request generalized archeological areas have been re
moved from subject maps. 

Conunent 2: I do not concur with this reasoning of non-impact as indicated 
in paragraph 4.3.5 on pages 218-219 of the Draft. In the first place, 
there is a strong possibility that archaeological sites may be buried in 
select,areas of the floodplain through years of continual silting and 
[f()oding, and the only way that this can be confirmed or denied would be 
through a site survey coring project. Moreover, you indicate on page 218 
that in revetment construction river bank areas will be sloped or (page 
219) contoured. Since these areas throughout the project area may con
tain archaeologic.al sites, they would be consequently directly impacted 
or, in effect, d~stroyed by your project. I suggest therefore that in 
any type of action undertaken by this project involving dredging, filling, 
construction, or whatever, that affects the floodplain or banks or bluffs 
in any way that an impact on the archaeological resource base is not only 
possible but very likely will take place. I therefore recommend a detailed 
archaeological reconnaissance survey of the entire project area, in order 
to obtain specific data on the archaeological resource base from those 
locations where any type of dredging, construction, or alteration of land 
surface or even submerged land surface will take place. Without this 
survey, we will have no id,:!a what the effect or. the archaeological reSOLlcce 
base may be by your project. I therefore find the Draft Environmental 
Statement totally inadequate with its assessment of this particular cul
tural resource. 

Response: That archeological resources may in fact be present along ~he 
riverbank buried under layers of silt has little bearing on the present 
discussion. Since as described in this statement, Operation and Maintenance 
activities will not disturb the vast majority of riverbank areas the 
existence of such buried sites is outside the scope of federal protection 
laws and funding mandates. You are quite correct in maintaining that 
localized O&M activities which require a disruption of the riverbank may 
adversely effect archeological resources that may be present. Thus, in 
order to prevent losses of archeological information, archeological survey 
of riverbank areas scheduled to be disturbed through O&M activities will 
be performed as a matter of standard procedure. 
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r. MISSOURI STATE HIGHWAY COMMISSION 

Comment 1; The Draft Environmental Statement covering regulating works 
along' the Mississippi River between the Ohio and Missouri River by the 
U.S. Army Engineer District, St. Louis, does not conflict with state 
highway crossings of the river. However, any plans covering the location 
of dikes which could alter current and cause scour at bridge piers, 
similar to the proposed alteration of the channel in Mississippi County, 
should be reviewed by this office to aviod any possible damage to existing 
bridges. 

Response. Comment noted. The Missouri State llighway Commission will be 
contacted prior to any alteration that may affect existing bridges. 
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s. Missouri Department of Conservation 

Comment 1: We have completed our review of the draft environmental state
ment for the Mississippi River between the Ohio and Missouri Rivers. The 
factual material presented in the statement generally depicts the cbanges 
that have occured in the Middle Mississippi River. 

Response: Comment noted. 

Comment 2: The Corps of Engineers takes credit for creating numerous 
side channels. 

Response: It was not our intention to take any credit for creating new side 
channels. Natural processes result in the fovmation of some new side 
channels within dike fields. We have constructed a number of prototype 
structures which contain a notch to ascertain whether or not it is possible 
to preserve or improve side channels which develop as a result of our dike 
construction. 

Comment 3, The "natural pDocess of the river filled the side channels with 
sediment". Data presented in the form of maps and references indicate a 
tremendous permanent loss of side channel habitkt has occurred due in large 
mea.sure to dikes and revetments. The dynamic processes of a natural river 
system forming, then filling, and reforming side channels are ignored. 
Certainly natural fl~vial rivers gradually fill side channels, and isolate 
chutes, but while one channel is eliminated other channels are formed. 

Response: Newly formed side channels often form within dike fields due 
to a natural process which is influenced by our initial constructi~n. These 
same natural processes eventually fill in newly created side channels when 
dike fields are overtopped. It was not our intention to ignore the dy
namic processes of a natural river system forming, then filling,and reforming 
new side channels. Our intent was to describe how dike fields influence 
natural processes which intially form new side channels which are eventually 
destroyed by the same process, recognizing the fact that this process does 
not reform any new side channels. 

Conment 4: Dike work may in some cases create limited side channel habitat, 
but the same dike work has over the years eliminated thousands of acres of 
habitat. Once dikes are constructed the permanent loss of water seems to be 
imminent. 

Response: This question is also addressed in our response to your comments 
on table 4-1, page 196. If the riverbed area, based upon 1821 conditions, 
represents natural conditions there has been a loss of approximately 12 
square miles in riverbed area between 1821 and 1968. However, that loss 
does not necessarily reflect a loss of desirable fish habitat. It is reason
able to assume that two-thirds of that loss occurred in the main channel of the 
river which at best provides rather harsh habitat for fish. Based upon that 
assumption, there has been a loss in desirable fish habitat of approximately 
four ~quare miles or 2,560 acres. It has been determined that approximately 
10,600 acres of desirable fish habitat remain, in the form of side channels 
and main channel border habitat. 
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It is our desire to use the portion of the river which possesses the 
most harsh habitat for fish for navigation. We are prepared to work 
with you in preserving and improving our best fish habitat, in order ~o 
make navigation compatible with its riverine environment. 

COIIIIIent 5; Summary Sheet- Item J, Lines 9 throught 19. The statement 
fails to accept any responsibility for the loss of side channel habitat. 
Page 206, Item 5 the Colorado State University does indicate that the 
natural side channels were eliminated by the construction of dike fields. 

Response': The Summary Sheet has been expanded to take in the consideration 
of the effects of dikes on the closure of side channels. 

Comment 6;In addition, there is no recognition of the fact that the river 
would create new channels if it were not for the regulating works. The 
third paragraph of Section 1.2 (Page 1) gives slight indication of the 
river's natural condition. 

RespOBBe: The effect of banklines revetments on controling the formation 
of side channels by stabilizing the meandering river channel has been added 
to the Summary Sheet. 

Comment 7: The interests demanding the deeper channel should be identified. 
Consideration should also be given to some form of cost sharing by these in
terests in the project. 

Response: The reviewer may have ',misconstrued the meanin& of the word "de
mand" as used in the text. "Demand" as used is in relation to "supply". 
Cost sharing is a decision made by the United States Congress. If instruct
ed, by Congress, to consider the ramifications of cost sharing, the Corps 
of Engineers would of course do so. 

Comment 8: Page 5 - Second Complete Paragraph-What the costs of developing 
~ minimum channel depth of 9 feet as opposed to a channel 9 feet deep 90 
percent of the time? Seventy-five percent? Such information should be presented 
to Congr~ss. 

Response: The comment is an interesting comment, but one which cannot be 
answered in a simple response. No study of costs for these types of project 
alterations are known to the St. Louis District. Studies of the physical 
mechanics of the river, the savings through dredging, the added burden to 
consumers, and the ability of a alternate modes to carry the displaced 
traffic. As it exists today, the river navigation system is designed to 
carry traffic all year. Thus, producers who ship via the waterway are 
geared to do so for all 12 months of the year. Any savings which might 
accrue to the Government by lessening costs through decreased dredging 
would not be true savings. Added costs to producers and industries who 
ship on the waterway as well as the added costs passed on to consumers 
would dissipate any such savings. For the project to bear its greatest 
benefits, it must provide a dependable year round mode of transportation, 
rather than a sporadic one. 
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in the river bends. 

Comment 9: Does this include the work being performed on Mosenthien Island? 

Response: Yes, subject to the following revision of this paragraph: No 
formal channel contraction plan exists for the harbor, with the exception 
of the Mosenthien Island reach from miles 184.0 to 190.0. After the Spring 
1973 flood, the main channel reverted to the left bank chute along Cabaret 
Island, precluding any further harbor development in Sawyer Bend, as well 
as increasing current attack and erosion on Cabaret Island. Between No-
vember 1967 and April 1975, more than 130 acres have been lost from Ca-
baret and Mosenthien Islands, compounding the dredging problem at the lower 
Chain of Rocks canal access. With the aid of WES model studies, SLD anti
cipates two phases of construction,. The first phase (which has been complet:.ed) 
will control the erosion and also return the channel to Sawyer Bend. 
Locks 27 and the Chain of Rocks canal also lie within this reach, and erosion 
from wave wash due to passong tows will be controlled with revetment as 
necessary. 

COlllllfent 10: Page 12 - Paragraph 3 - The loss due to dike work is quite 
permanent. On the natural river, new side channels would be formed. 

~esponse: The best fish habitat along the Middle Mississippi River is 
presently located in side channels. The St. Louis District has given 
special consideration to the preservation of these side channels in all 
designs for regulating structures and is all of our dredging operations. 
In addition, the St. Louis District is actively prusuing a Post Authori
zation Change which will enable the Corps to preserve and improve existing 
Side channels for fish habitat. At the present time the St. Louis District 
has no plans to create new side channels by artificial means. After side 

channels) river border areas afford the next best fish habitat. This 
District has modified its design for regulating works to lessen the impact 
of these structures on the environment. In addition, the placement of 
dredge material is carefully monitored so as not to harm fish habitat 
along border areas. Under natural conditions new side channels would be 
formed as stated. However, the purpose of our present environmental pro
gram is to maintain fish habitat in existing side channels under the, 
present state of developed conditions. 

Comment 11: Dredging in November of 1970 was omitted from Plate l-4a. 

Response: This error has been corrected. 

Comment 12: Plate l-4d - Mile 122.2 - Dredging in September 1970 was omitted. 
Mile 117.1 - Dredging in December 1969 was omitted. Mile 117.0 - Dredging 
in October - 1970 was omitted. Mile 117.0 - Dredging in August 1971 was omitted. 

Response: This error has been corrected. 

Comment 13: Plate l-4a - Mile 11.5 - Dredging in December 1970 was omitted. 
Mile 110.4 - Dredging in December 1972 was omitted. There are no notations for 
years when sites were frequently dredged. For example: 1973 - Mile 96.0 was 
dredged on two occasions. 1970 - Mile 96.7, 96.5, 95.3 were all dredged. 
1973 - Mile 103.6 was dredged and 103.5 was dredged on two occasions. 
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Response: This District has no record of dredging at RM 11.5 in 
December, 1970. Dredging at RM 110.4 in December, 1972 has been added 
to plate l-4a. The number of times dredged per location is not notated 
as on several occasions dredging had to be stopped and the dredge moved 
to a more critical location only to later return to the original site 
to complete project dimensions. 

Comment 14: Plate l-4j - 1969 - Mile 27.0 - Dredging in November 1969 was 
omitted. 

Response: This error has been corrected. 

Comment 15: The Dredge Kennedy has limited capabilities and is often unable 
with its 1,000 feet of pipeline to reach the least damaging spoil site. 

Response: The description of the Dredge KENNEDY contained on page 45 
accurately describes the physical plant. 

Comment 16: The study should also include costs due to flooding as well 
as fish and wildlife recreation. 

Response: Any increase in flood stages attributable to the project were 
taken into account in design of flood control works. The St. Louis Dis
trict in cooperation with the United States Fish and Wildlife Service, the 
Missourt Department of Conservation, and the Illinois Department of Con
servation, is currently studying ways to affect a Post Authorization change 
to the project. These efforts, if successful, would make fish and wildlife 
a project purpose. 

Comment 17: Third paragraph - The do nothing alternative is not discussed 

Response: This is only a discussion of the Twelve-foot Channel Study. The 
no action alternative is discussed under Section 6, Alternatives. 

Comment 18: Page 51-a. Credit is taken for creating side channel (Paragraph 
-2) while blame is given the river for filling them with sediment. (Paragraph3). 

Response: The effect of reduced flow velocities through Qike fields has been 
added as a factor in the filling of side channels with sediments. 

Corrment 19: There is no discussion of the dynamics of a natural river. 

~esponse: Section 2 of the environmental statement is a description of the 
existing environmental setting which, in the case of the section of the Miss
issippi River covered by this report, is a river that has been considerably 
modified for the purpose of navigation. 

Comment 20: b. Paragraph 5 - How has the effect of dike fields chanJ?;ed 
if: "In the past .... the dike fields reduced the width of the river"? 

Response: The width of the natural river was reduced in the past by dikes, 
but now dikes are only used to maintain the existing width - to which the 
river has been reduced. Any further reduction in width would require ex
tension of dikes. 

Comment 21: 

organisms. 

Page 97 - Paragraph I - Appendix C is a listing of benthic 
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Response: This has been corrected. 

Comment 22: Pages l33~14l - An imblance seems to exist in that more than 
eight pages are dedicated to a detailed discussion of "Pestiferous Plants 
and Animals" while two pages and a table constitute a very general discussion 
of Threatened, Rare and Endangered Species. 

Response: Comment noted. The imbalance referred to is a reflection of 
the amount of available data exisLing on each subject area. 

Comment 23: It is noted that approximately one-third of the tonnage 
originates or terminates at St. Louis. A seemingly favorable situation 
when considering that St. Louis is competing with Minneapolis, Chicago, and 
New Orleans. 

Response: The text should read, "The importance of this like ..• neither 
originated or ended in the reach". 

Comment 24 Is the intent of the discussion to indicate that the econom~c 
conditions of families is due to their living in the flood plain,? 

Response~ No, Althought some may live in the flood plain because of their 
economic condition. 

Comment 25: Industries using water transportation also typically use other 
modes of transportation. Percentages of waterway use vs. truck or rail 
should be tabulated for comparison purposes. 

Response: Data of this type is virtually non-existent. To gather it where 
available would be beyond the funds of this office and also not significantly 
add to, or subtract from this statement. 

Commem~ 26: Is the project area considered a part of the Upper Mississippi 
River Basin or the Lower Mississippi River for outdoor recreation purposes? 

Response: The project area referred to is considered a part of the Upper 
Mississippi River Basin. The reaches addressed in the Environmental Impac!~ 
Statement are usually referred to as the Middle Mississippi River portion. 

Comment 27: Trail of Tears State Park is located on the Mississippi River 
and makes active use of the river 

Response: Concur. Statement referring to no state park makes active use of 
the river, f:xcept for scenic purposes, has been modified to include the 
active use of Trail of Tears State Park. 

Comment 28: Page 188 - Paragraph 2 - Data or a more complete discussion of 
facts that fo~ the basis for the statement "nor as diverse" in reference 
to early side channels would be of interest to our staff. 

Response: This statement has been deleted. 

Comment 29: Page 190 - Paragraph 2 and 3 - What data supports the statement 
that wooden pile dikes or screens produce a more rapid rate of sedimentation 
than stone filled dikes? 
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ae,.POUfe: During construct~on of pile dikes, the sediment load of the Miss
i88ippRiver was substant1ally higher than the present. This high load 
enabled pile dike structures and screens to produce a rapid rate of sedi
mentatclon. In the past 15 years the Corps has constructed stone fill dikes 
to reduce maintenance costs while during this sattle period sediment load 
!!!!!!1 __ ~d. B~ed on, field observation and model tests, high profile 
',~~s. ~ve bee.tl found to catch and fill more rapidly than low profile 
Hites. Since more pile dikes were built to 20 to 25 feet on the 
Sf. Lours' gage', they would have greater ability to catch material at more 
stages thatn the present-day low profiles dikes, most of which are constructed 
to 5 feet on the St. Louis gage. 

Comment 30: Page 194 - a - line 1 -Field observation indicate notched dikes 
are performing well in some areas. The notche~ in deposition areas may allow 
sediments to move over the dike more readily b\Jt we doubt that notches "draw 
I!lOre material into dike fields." Observations in the miles 140 to 154 reach 
iDdicate no diversity without notches. 

~Ron~: Model studies indicate that notches draw material more rapidly 
~n regular-·~ofil~ cikes •. ' ~o~e~ield observations give supporting data 
to modle studies while others are non-conclusive. The st. Louis District 
£. continuing to study the effects of notched dikes on dike fields and 
their possibility of amproving fish habitat. If notched dikes are con
clusively found to provide diversity for fish habitat, then the St. Louis 
Dtstrict would consider creating notches in the Miles 140 to 154 reach and 
to any other reach deemed feasible. 

~ent 31: b. Last paragraph of Section 4.1.12. The paragraph ingnores 
1ibe impact of floods such as 1881, 1883, 1908, 1909, 1927, 1943. 1944. and 
1..973 on the river. With regulating works the river is 'unable to cr-aa!.6 ne~ 
habitat. If it is true that there has been relatively little change in 
river width since 1907, then it might be inferred that the change has been 
toward a narrow canalized river with less and less diversity and flood 
carrying capacity. 

~.po~: Under developed conditions ~loods have much less i~pact on the 
.. tver than they did under natural cond1ti9Bs. Critical bank11nes of the 
~1ver a~e now protected to precent river migration which could adversely 
.tfectthe aliae1l1~nt of the navigation channel and possibly ende.gger main
line levee systems. Since the river is no longer able to migrate within 
1.t.s flood plain the possibilities for creating new habitat over· and above 
t~1;. which presently exists are rather remote. The St. Louis D~.strict is 
tivestigating ways and means of preserving existing fish habitat but has 
DOt considered the creatdon of new habitat on privately owned lands. The 
change in river width and its attendant influence on riverbed area is more 
fully discussed in our reply pertaining to ,our comments on Table 4-1, Page 
196. Under developed conditions the width of the river has been reduced 
to provide a navigation channel but that does not necessarily mean there 
hay been a substantial deceease in the carrying capacity of the river at 
bankfull stage. The flood carrying capacitY,of the Middle Mississippi 
River is capable of passing the discharge of record but at a higher stage
discharge relationship. With reference.to the diversity of the Middle 
Mississippi River this question is also addressed in your comment pertaining 
to Table 3-1, Page 196. 
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Page 196 - Table 4-1 - Once again the loss of river area is 
The fact· that the loss is permanent due to the regulating works 

discussed. Would the flood of 1973 have increased the river 
if it were unr;egulated? This discussion seems to indicate that the 
wa. dynamic. . -

~~dD:::ac~~:a!~~:t~nt~a~~: !~;k~o~~ ~~.ne~:~~:~!lrn~~!!~~tt~e;~ss 
wa$.: a sul$tantial increase in riverbed area between 1821 and 1888, which 
.. most likely caused by a series of major floods. It appears reasonable 
toasswne thatt:tafter 1888 the river would attempt to readjust itself to its 
former reiverbed area in the absence of the works of man. The increase 
U:,riverbed area between 1821 and 1888 was undoubteil)y influenced by early 
ef.~orts to remove snags from the river. It was found that trees were con
stantly. fGlling-into the river which compounded the problem of snag removal. 
ID' an effort to reduce the cost of snagging operation, the Government ap
propriated funds to cut down standing timber as far back as 400 feet from 
title high b,inkline erosion. The major floods which occurred between 1821 
~. 188& undoubtedly· caused an abnormal amount of bankline erosion which 
. . ted. in a substantial increase of the riverbed area. Based qn the above, .n .~ stated that although the 1888 conditions were natural, they were 

ne~~sarily normal. If that hypothesis is correct, then tqday's rihl'
ar""I·~:i8 not· far different from what it was in 1821. The loss of river-

( ~'" i d ' ' 

." .• ., .... does not necessarily reflect a loss,of de~Jirable fish habitat. Even 
~r U'tural conditions the main stem of tJ~~~i88i~~ippi_~Jver provided' 
~tivily poor fish habitat.- Since the lenghh of the Middle Mississippi 
~erh&, beEm relatively stable for the past 200 years; it follows that 
'. 1 ..... h of river border areas has also been relatively stable and that 
ttie.mai.il10ss of riverbed area has1 0ccurred uin the main stem of the river • 
. ~ loss of riverbed area between 1821 and 1968 amounts to 12 square:_imlles. 
~. the ..,.jor loss of fish 11a1itat occurred in the ll'.ain stem of the river 
t~n Table 4-1 most certainly does not indicate 'a loss of desirable fish 
~~itat. 
~ loss of riverbed area which is due to regulating works is not necessarily 
~n~t. There remains many miles of unprotected banklines which can erode 
~ bri-ag about an increase in.Eiverbed area. The st. Louis District is now 
c(mst:rw;ting ~e dikes in an effort to preserve the riverbed area 
.which _iats at the present time. 
w.l:th reference to the comment pertaining to the 1973 flood and its effects 
GO the river area if it WEee unregulated, it can reasonably be assumed that a 
flood of that magnitude could have brought about a temporary increase in 
~_b.4 area under natural conditions. . 
lith reference to the comment pertaining to the dynamic nature of the river, 
i~ can te stated that under natural flow conditions the regimen of the river 
,""utd ctlnstantly be readjusting itself to acconnnodate prevailing discharges. 
~&r aeve10ped codition.s the dynamic nature tof the river is utilized to 
"intatn the navigation channel during low discharges. During high river 
;QJ:ages~· bank protective works prevent the erosion of critical bank1ines 
~jacent to the Ilavigation channel many of which also front mainline levee 
systems. The river is still dynamic but the works of man utilizes its 
energy at low river stages for purpose of maintaining a navigation channel, 
_nd harness its energy at high river stages to prevent flood damage within 
the Middle Mississippi River flood plain. 
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Comment 33: Page 199 - Parag~aph 1 - Second sentence should be changed to: 
"The flood plain was a storage area." Since levees have been built, it has 
in a large part been lost for flood storage. 

Response: Concur. 

Comment 34: Page 202 - a - Line 9 - Are these statistics to indicate where 
the sediments are flushed to? Is this flushing of sediment considered to 
be part of the deposition problem in the downstream navigation channel? 

Response: High and low water surveys for each year always indicate that 
materials is flushed from the navigation channel when stages fall. No 
statistics are available to indicate the percentages of where the material 
is flushed to. Some material is trapped in dike fields, in the absence of 
a property located chute closure, some is trappped in side channels, and 
some is passed through the system. That material which is not effectively 
transported through the system due to vagaries of the river regime is part 
of the problem in the downstream navigation channel. 

Comment 35: b. Next to last paragraph - Is it possible that levees are 
built close to the channel because the channel is "pinned down"? 

Response: Levee alinement was chosen so as to provide maximum flood 
protection and to pass project flood discharge. 

Commemt 36: Are there techniques for assessing the synergistic effect 
on a narrow pinned down channel with levees close to the river bank? 

Response: The width of the Middle Mississippi River is not far different 
from what it was in 1821. We assume your reference to a pinned down 
channel refers to the fact that banklines have now been stabilized to 
maintain the alinement of the navigation channel. Mainline levees are not 
built in close proximity to the high bankline because to do so would en
danger the stability of the structures. Levees have been set back a 
sufficient distance to pass project flood discharge. 

Comment 37: c. Last paragraph - Data should be presented on the impacts 
of levees and channelization on flood heights along the entire reach of 
the Middle Mississippi River. 

Response: When Congress authorized the construction of various levee 
projects along the Middle Mississippi River it was known that this con
struction would result in an unavoidable increase in the stage-discharge 
relationship for the project flood. The project flood under developed 
conditions is now approximately 10 feet higher than it was under natural 
conditions. The increase in the stage-discharge relationship was fully 
taken into account at the same time the Alton to Gale levee system was 
designed. The accuracy of the design is attested by the fact that the 
major flood of 1973 passed St. Louis within allowable tolerances of the 
rating turve for that discharge. 

Comment 38: Page 206 - Our understanding is that bedload has easy access 
to notches in the Colorado State University model study. Are there actual 
stream data that indicate means to salvage side channels? 
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Respo~se: The Colorado State University. study indicated that notched 
dikes ·had a tendency to draw more material into a~dike field than an un
notched dike. Model studies conducted at Waterways Experiment Station 
obtained similar results. Many prototype structures in the Middle Miss
issippi River have indicated that notches can create a more rapid de
position within dikefields. Some prototype structures have not re
ponded in this manner. The St. Louis District is continuing the pro
cess of evaluating the performance of these prototype structures in 
an effort to obtain design criteria which will lessen the impact of 
dike fields upon fish habitat. Model studies indicate that closure 
structures at the upper end of a side channel will prolong the life 
of a side channel; however, dredging will be required to maintain 
these side channels in order to preserve the existing riverine en
vironment for future generations to enjoy. 

Comment 39: Page 207 - Last Paragraph - We strOm!:lll disagree with the 
sentence beginning with "However". Althought it may be urirealistic under 
pr.~sent circumstance, the river would revert to a pre-1900 condition if 
dike and revetment work were to cease. This was observed on the Missouri 
River during 1973 floods. 

Response: The comment beginning with "However" in the last paragraph on 
page Q07, refers to new construction and does not pertain to the main
tenanee of existing regulating works. The comment was intended to show 
that if we adopted a status quo attitude and maintained the structures 
which presently exmst natural processes would eventually destroy all 
e)tist'ing side charmels. The maintenance of existing works would tend to 
prevent the river form reverting to its pre-1900 condition. 
Your observation pertaining to conditions on the Missouri River during 
the 1973 flood does not apply to the Middle Mississippi River. The flood 
of 1973 did very little damage to existing regulating works. 

Comment 40: Page 208 - A discussion of the impacts that have occurred 
due to material being flushed dO'Nnstream through the river system 
should be included. 

Respo~ It is presumed the commentator is referring to the increased 
transport capability of the river due to its contracted width and resulting 
higher velocities. Material being carried downstream is either deposited at 
the delta of the Mississippi River or in side channels or aikes fields. 
The relative amount of such deposited materials 'oannot be determined. 
The specific impact of this action on water quality is discussed in para
graph 4.1.4.1; the specific impact on biological communities is discussed 
in paragraph 4,.2.1.1 

Comment 41: Page 212 - Paragraph 4 - Dredge spoil disposal is very slightly 
similar to natural processes. However, dredge spoil disposal is an unnatural 
process that depostis thousands of cubic yards of sand at a single site rrt 
low water stages. 

~esponse: The statement that "to a degree', open-water disposal of dredged 
material can be though of as an extension of these natural processes" was 
qualified by the statement in the following sentence that "However, open-water 
disposal usually results in the resuspension of large volumes of sediment 
within a very short time and in a limited area". 
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Comment 42: Page 213 - Paragraph 1 - With equipment limitations as described 
on page 45, it is difficult to understand how disposal in critical areas is 
avoided. 

Response: Even with the mentioned limitations of the ~q'ipment, specific 
placement of dredged material in or near the entrance and exit of side 
channels can be avoided. However, an increase in equipment capabilities 
would facilitate such disposal. 

99mment 43: Page 214 - Paragraph 2 - Is the increased efficiency of the 
hydrauliC system for flood control, navigation, recreation, fish and wild
life, sediment transport or what? 

Reseonse Increased efficiency 6f the hydraulic system is for navigation 
which i.s the project puupose. But in accomplishing the project purpose 
;1Iediment transport capabilities have been increased. 

Comment 44: b. - Line 1 and Paragraph 3 - The Middle Mississippi River 
and its riparian land could tolerate a tremendous increase in use before 
the uniqueness would be damaged. Timber harvesting and public utilization 
are not necessarily detrimental to wildlife habitat. However, conversion 
(;If the remaining forest to cleared cropland in many cases would be deteri
mental. 

.. 

Respon",: This paragraph has been changed so it does not indicate that all 
agriculture, timber harvesting, and public utilization is detrimental to 
wildlife. 

Comment 45: Page 218 - Section 4.3.3 - a. - Land Use - In practice the 
pateern of land use along the Middle Mississippi River has been (1) stabilized; 
(~) clear; (3) protect;and (4) drain. 

Response: Comment noted. 
e 
Comment 46: b. 4.3.4 - Outdoor Recreation - The public, especially re
creationists, have lost tremendous acreages of pu~lic water due to the 
canalization of the Middle Mississippi River. 

Response: Comment noted. 

Comment 47: Page 722 - a. Paragraph 2 - If all channel maintenance activities 
ceased, the rive;.: \'iould revert to a more natural state. filling would con
tinue, but new habitat in the form of side channels and chutes would be 
formed. One recent example of the river trying to revert is Cape Bend Tow
head where the river threatened to seek a new course. 

Response: Comment noted. 

Comment 48: b. - Last paragraph - On what basis is deposition in dike fields 
considered to be natural? Man induces the change for a. purpose. 

Co~ent 4~: Page 226 - Par:lgraph 2 -- New habitat would be formed if chaJ1lwl 
maintenance ceased. Old sid<.~ channels would fill, but new c\unnlds and 
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chutes would be formed. 

Response: Comment noted. It is mentioned in the same paragraph that the 
side channels lost would eventually be replaced by new ones. 

Comment 50: Species living in and along the Mississippi River evolved with 
the dynamic, natural river. What data is available that indicated which 
plants and animals "could be eliminated" by allowing the river to revert? 

Response: The species presented in this environmental statement are of 
those species now present along the Mississippi River in the project area. 
Very little information is available on the species present in this area 
before navigation on the river, making it very difficult to accurately 
predict what species would be lost if maintenance of the navigation channel 
ceased. 

Comment 51: c. How would the hypothetical condition of clearing during 
the low flows differ from what is occurring with the present project? 

Response: Land clearing pratices during low flow would probably be similar 
tc what they are today. This indicates that even with the no action 
alternative wildlife habitat would still be lost to clearing. 

Ccmment 52: d. Paragraph 3 - If the waterway was phased out over a ten 
or twenty year period, the impacts would be less traumatic. 

Response: Comment noted. 

Comment 53: Paragraph 4 - This paragraph seems to disagree with paragraph 
2 and tends in part to support the idea that the river would revert. 

Response: The river would revert to a certain degree; however, the flood 
protection projects (levees) which are under a separate authorization 
from the navigation project, would prevent a complete return to the natural 
state. 

Comment 54: Page 227 - Paragraph 3 - Data on anticipated loss of side 
channel habitat due to locks and dams should be presented. Our observations 
indicate more permanent habitat would likely be formed. 

~ 

Response:' More permanent aquatic habitat would be formed. However, aide 
channels, as defined by the Upper Mississippi River Conservation Committee 
as being departures form the main channel in which current is present to some 
degree, would be converted into more nearly slough habitats where there is 
very little if any current. Habitat would be gained but it would be of a 
different type than is now present. Whether this is a favorabLe or adverse 
impact would depend on individual preference. 

Comment 55: The canalization of the river has destroyed much of its 
appeal for camping and beach type recreation. 
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Response: Do not concur. Statement in text is complimentary to existing 
resource. Dredging of the river has not caused a loss of appeal for camping 
and beach type recreation. This middle river portion does have appeal for 
'.such uses. Several factors that deter such uses include low population 
density, public indifference to the river, and limited road access for such 
uses. Where access does exist there does not appeatt to be any unmet needs 
for these recreation pursuits. The public that wishes to avail themselves 
of camping and beach type recreation do so. 

Comment 56: It is doubtful that landscaping in the floodway would be practial. 

Response: Do not concur. Landscape planting referred to in the text would be 
oft indigeonous plant materials specifically selected for aesthetic purposes 
as well as beneficial to wildlife. Such planting would help to provide some 
protection from erosion act,ions and provide valuable wildlife habitat, cover, 
and food. 

Comment 57:Page 230 - Wildlife Habitat - Gives specific example of where 
dredge spoil would be utlized to "enhance" aquatic habitat along the Middle 
Mississippi River. 

Response: 
deleted. 

Comment 58: 
252-258) " 

b. PC\.~e 
c. Page 
d. Page 
e. Page 
f. Page 
h. Page 
j. Page 

The reference to aquatic habitat in this paragraph has been 

Numerous references were omitted fCDm the Bibliography {pages 
Several of those noted by page of citation are as follows: 

95 - Hynes, 1972 
134 - Kingsbury, 1964 
100 - Lee and Plumb, 1974 
107 - Kearney, 1973 
113- Schram and Lewis, 1973 
143 - Stansbery , 1968 
113 - UMRCC, 1972 

Response: These reference have been added to the Bibliography or deleted 
from the text. 
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t. University of Missouri - Columbia, Missouri Archeological Survey 

'Comment 1: In reference to correspondence LMSED-BA of 4 June 
'1975, on the Draft Environmental Statement of the Mississippi 
River between the Ohio and Missouri River Regulating Works, I have 
noted that you reference archaeological resources and indicate that 
\th~re will be no impact through the operation and management of the 
eiver on the flood plain. So long as this statement remains true 
then the environmental statement on archaeology seems adequate. 

'Response. : Comment noted. 

Comment 2: The actual in-the-field survey for archaeological re
Isources in Missouri has !not, to the best of my knowledge, peen 
done by professional archaeologists and, should impact on the flood 
plain take place, a professional archaeological survey should be 
conducted. 

Response: Concur. The environmental statement has elaborated on 
this point in greater detail in sections 2.3.5.1 and 4.3.5. 
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u. Missouri Department of Natural Resources 

Comment 1: My staff at the Historical Survey and Planning Office 
has determined that it is unlikely the project will affect any known 
archaeological sites as long as the project is contained within the 
river channel. I should point out, however, that dredging activities 
can destroy underwater archaeological sites such as sunken boats, 
s~eamboat wrecks, or boats involved in Military operations during 
the Civil War. Hence, if such a wreck is found during dredging 
projects, the Corps or its subcontractors should cease operations 
and notify this office. 

Response~ Comment noted. In the event submerged wreck are located 
during dredging operations, such information will be converged to your 
office. 



V·Missouri Chapter of the American Fisheries Society 

Comment 1: This statement is reasonably well written with little of 
the jargon and redundance which frequently mar such documents. It 
purports to be an environmental impact statement and many of the 
impacts of the agency's activities on the environment are discussed. 
A great deal of time, however, is taken up discussing economic and 
sociological problems in the area and there is the distinct feeling 
that it is these things the writer wants to be sure the reader has 
in mind. It is refreshing to have the Corps of Engineers admit to 
having altered the environment to the extent that they have. How
ever, here they not only admit to having altered the Mississippi 
River, they seem to be claiming to have created it. At any rate, they 
make it sound sacrilegious to suggest that they cease altering it. 

Response: Comment noted. The economic and social situations discussed 
in the environmental statement are just as much a part of the en
vironment as are the biological concerns. The America Fisheries 
Society is correct in stating that the Corps of Engineers wants 
the reviewers of this environmental statement to be cognizant of 
these situations. All aspects of the environment must be considered 
b,efore any meaningful decisions can be made and implemented. 

Comment 2: Although much space is used discussing economic consider
ations, much of this seems rather irrelevant. Is the relative 
importance of the fishery in the river and the barge traffic on it 
to be determined on the basis of the number of people employed in 
each? If we are going to discuss economics, should we not talk 
about the relative cost of alternative methods of transportation 
and the effects on them of an annual federal subsidy of $11,500,000, 
the equivalent of the annual expenditure to maintain a nine foot 
navir,ation channel in the river? 

Response: The comment alludes to a conclusion which is not drawn or 
intimated. The fishery in the river is as important in the free enter'" 
prise system providing food as is the barge traffic in providing 
transportation of the particular tonnages conducive to waterway 
movement. 

Relative costs of alternative methods of transportation are indeed 
an important consideration. Available information provides enough 
data so as to show that for the type commodities presently transported 
on the waterway plus the length of haul involved, barge transportation 
is, in the majority of cases, the least cost method. It is also 
inter'esting to note that the $11,500,000 annual expenditure provided 
for movement through the project of 67,545,404 tons in 1972 at a cost 
of approximately $0.17 per ton. This would not significantly change 
the existing relative cost position between modes. 
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Comment 3: Side channels received considerable attention in the 
statement. These portions of the river habitat have been demonstrated 
to be especially productive of fish and provide fishing sites favored by 
fishermen, removed from the treacherous current and dangerous traffic 
of the main channel. The Corps admits its structures often cause side 
channels to silt full and thus be obliterated. It also claims that 
side channels are created by its structures, although specific examples 
are not cited. Notches in dikes were suggested by conservation 
agencies as a means of prolonging the life of side channels. 
Experimental notches were placed in several dikes, a comment on the 
cooperation between the Corps and the conservation agencies. The 
effects of the notched dikes were evaluated in a model study con-
ducted by Colorado State University and the results of this study are 
q'Joted in the statement. The report points out that ultimately all 
side channels will fill with sediment, which certainly is recognized. 
No one expects a particular side channel to last forever. The 
important factor is the element of time; there is a great deal of 
difference between a geologic aLd a human-oriented time scale. While 
neighter makes any definite statement of the time scale under dis
cussion, in general the CSU report is more encouraging than the 
statement as to the "lifE: expectancy" of side channels. Why in the 
statement are the most negative aspects of the CSU report emphasized, 
the more positive aspects ignored? 

Response: The St. Louis District possesses sufficient expertise and 
has the means available by which it could bring about rapid siltation 
in side channels to confine river discharges to the navigation channel 
as provided for in the authorizing Navigation Act. At the request 
of representatives from the Missouri Department of Conservation, all 
additional efforts to reduce the flow carrying capacity of side chan
nels were suspended ill 1968. This was done pending completion of 
environmental studies 1:"cquired to make navigation compatible with 
its riverine environment. The Corps is now pursuing a Post Author-
ization Change to accomplish that objective by ineluding fish and 
wildlife consi,ierations as a proj ect purpose. The intent of the 
Colorado State T1niversity repolt was to indicate that the suspension of 
all future efforts to reduce flow carrying capacity of side channels 
would not in itself preserve these ~;j]e channels for an indefinite 
period of time. In recognition of that fact, the st. Louis District 
is pursuing means of preserving and enhancing existing side channels 
by artifici~l means. 

The negative aspects of the CSU report were emphasized in order to show 
that some form of corrective action should be taken in the near future 
to preserve side channel areas before they are completely filled in 
by sediments and are then utilized by private interests for agri
cultural purposes under the rights of riparian ownership. 
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Comment 4: In the statement fishery of the Mississippi River is 
said to be underused and the implication seems to be that for this 
reason the fishery resource is not worthy of much consideration. 
In the past, the fish caught from much of the section of river 
under consideration had an unappeti'zing flavor, attributed to pol-, 
lution from the St. Louis metropolitan area. With improved sewage 
treatment in recent years, the fish should be more desirable and 
fishing use should increase. This is only part of the cause of 
limited use, however, and much of the rest is directly attributable 
to the Corps of Engineers and the navigation project. 

Response: The fishery resource of this area of the Mississippi 
River is relatively untouched, but this does not imply that such an 
important resource should be ignored. There are reports, generally 
from sport fishermen, that fishing and the flavor of the fish caught 
has improved in recent years, probably due to improved water quality. 
However, there are also conflicting reports from commercial fishermen 
that the fish still have an unpleasant flavor which results in 
the inability of selling their catch. 

Comment 5: Favored fishing places on the river are the side channels 
where bass, b1uegi11s, crappies, and other sport fish are abundant and 
can be readily caught. The quiet water of the side channels is 
saf~ for small boats. According to the statement, many side channels 
havJ been eliminated in the navigation project and the few remaining 
will be eliminated eventually. The main channel has been made nar
rower and deeper, with a swifter current, as a result of the nav
igation project. This channel is hazardous for fishermen in small 
boats and the hazards are increased enormously when a tow of barges 
goes by, as happens quite frequently. Finally, access to the river 
~.s limited. There are few places where a fisherman ca.n launch nis 
boat. Lack of access is cited in the statement as a reason for 
limited recreational use of the river. Certainly, all these things 
tend to inhibit use by fishermen. 

Response: Comment noted. 

Comment 6: Much is made in the statement of the finding by a research 
team that many invertebrates are produced on the rock dikes and 
revetments. This is not a surprising discovery. Aquatic biologists 
have long known that rock rubble is a more productive substrate for 
benthic organisms than shifting sand. Much more pertinent would 
have been for the research team to determine how much of the 90 
miles of dike and 140 miles of revetment was available for produc
tion of invertebrates and how much has been silted in. Then they 
might have demonstrated what relationship, if any, there is in 
the Mississippi River between production of invertebrates and fish 
production. 

Response: Comment noted. 
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Comment 7: The main thrust of .the statement is that the proj ect and 
its structures must be maintained. It is also stated that the dikes 
must be extended and the width of the main channel reduced from 
1,500 to 1,200 feet., Why is it necessary to extend the dikes? 
Who made this decision? Nowhere in the statement are these questions 
discussed. 

Response: Regulating works must be maintai~ed to ~ssure continuous 
navigation with a min.imum amount of dredging. Reference made to 
increasing the contraction from 1,500 feet to 1,200 feet is an error. 
Please be informed that the three feet of additional scouring which 
occurred during the period from 1967 through 1971, between Mississippi 
River miles 140 to 154, is not typical of the current rate of ' 
riverbed degradation. The average depth increased as a result of 
a prototype study program designed to investigate the desireability 
of utilizing a 1,200 foot low-water contraction plan to develop the 
authorized 9-foot navigation channel with respect to a low water datum 
plan delineated by a low water flow of 40,000 cubic feet per second 
(c.f.s.), however, the increase in average depth does not mean that 
the entire study reach was degraded by three feet. 

Field investigations indicated that it was feasible to develop a 9-foot 
navigation channel at a low-water flow of 40,000 c.f.s., because the 
study reach had degraded approximately three feet, as mentioned in 
your comment, in a relatively short period of time. 

Hydraulic investigations made ,as a part of this prototype reach study 
program indicated the low-wat~-r datum plane based on a low water 
discharge of 54,000 c.f.s. very closely approximated the average 
10-and 20-year low-water discharges. Accordingly, a decision was 
made to develop the au~horized navigation project with respect to a 
low-water discharge of 54,000 c.f.s. and not 40,000 c.f.s. The re
sults of these hydraulic investigations therefore indicated it 
was not necessary to utilize a 1,200 foot contraction to develop the 
navigation channel under present low flow conditions. 

Model study data obtained from the Waterways Experiment Station, 
Vicksburg, Mississippi, indicated the authorized navigation project 
could be developed with respect to a low water discharge of 54,000 
c.f.s. with a 1,500 foot low water contraction plan. To date, 
approximately 50 miles of river have been contracted to be a 1,500 
foot low water width. Observations made to date indicate the 1,500 
foot contraction plan is generally capable of improving shoal water 
navigation crossings without causing a general degradation of the 
average riverbed elevation. 

Comment 8: There is an extensive list of "pestiferous" plants and 
animals in the statement. Each species is listed and its undesirable 
qualities are discussed but little effort is made to relate these 
species to the Mississippi River or put the dangers from them in a 
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suitable frame of reference. Will the project increase or de
crease the nuisance effects of these organisms? Can this be 
an attempt to frighten those whose knowledge of the outdoors was 
gleaned from reading "Peter Rabbit"? 

Response: The extensive list of "pestiferous" species referred 
to is appropriately presented in Part 2 of the environmental 
statement which deals with describing the existing environment. 
Inasmuch as the population and distribution data for many of these 
species is of a general nature, it was reported accordingly. 
It is not anticipated that the project would either increase, or 
decrease, the nuisance effects of these organisms, therefore 
no mention of this was made in Part 4, "Impact of the Action on the 
Environment". This information has not been presented in an 
attempt to frighten anyone. 

Comment 9: The treatment of rare and endangered species in the 
statement is very superficial. The species known to occur in the 
Mississippi River are given but nothing is said about the possible 
eff,~cts of thE! project on them. No mention is made of any effort 
to ~inimize such effects. The alligator gar, Alabama shad, sick
lefin chub, sturgeon chub, pallid sturgeon and blue sucker have all 
declined in abundance during the past 80 years, the period in which 
the Corps has been manipulating the channel of the middle Mississippi 
River. Can they prove there is no relationship between the changes 

; in the river channel and the changes in the fish population? 

Response: Comment noted. The discussion of rare and endangered 
species as presented in the environmental statement is consistent 
with the information available on these species. The Corps is 
aware of the need for further evaluations and studies in this 
area of concern and the reader is referred to the Corps of Engineers 
recommendations made in the Statement of Findings accompanying 
this final environmental statement. 

Comment 10: The Corps of Engineers admits in the statement that in 
the 80 years between 1888 and 1968, the period when they were most 
active on the middle Mississippi River, the surface area of the 
river was reduced about one-third, the island area one-half, 
the river bed area by one-fourth. The river has been deepened an 
average of about 11 feet due to contraction of the main channel. 
This is serious alternation of a great natural resource, comparable 
to the cutting of a great forest, the draining of an extensive marsh
land, or the damming of a great river. Is the Corps contention 
that, having done so much to the Mississippi River, they should be 
permitted to continue to have their way with it a tenable argument? 
What do you do with a natural resource which has been changed almost 
beyond recognition? 

Response: As a Federal Agency the Corps of Engineers has the 
responsibility of carrying out the will of the public as expressed 
by Congressional direction via Public Laws. In carrying out this 
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responsibility over a period of years, these charges are added to as 
new legislative acts are signed into laws. Subsequently, conflicts 
in methodology arise, that operational procedure which satisfied 
one requirement may not be as appropriately applicable to other . , 
newer requirements. The Corps of Engineers recogniz~s these dif-
ficulties and is striving to eliminate these types of conflicts. 
The reader is referred to the recommendations made in the Statement 
oJ Findings. which accompanies this final environmental statement. 

\ 

Comment 11: The Mississippi River will never again be the same as 
it was when .Joliet and Marquette sailed their canoes on it or even 
when Mark Twain piloted steamboats. It must be recognized that navi
gation i.s only one of several maj or uses of the Middle Miss,issippi. 
Extension of the dikes should not be continued unless it can be 
conclusively shown that other valuable habitat, such as side 
channels, will not be damaged. 

Response: All plans for the futurE construction of regulating works 
along with proposed maintenance dredging activities are currently 
being reviewed by concerned conservation agencies to reduce and 
possibly eliminate the ad'iTerse impact of these activities on side 
channels. As previously mentioned in our response to Comment 3, 
this procedure will not preclude the eventual destruction of existing 
side channel areas. The St. Louis District and concerned conservation 
agencies are currently negotiating to formulate and implement a plan 
of action which will do so by artificial means. 

Comment 12: The Corps has made much of their cooperation with the 
Conservation Departments of Illinois and Missouri. This relationship 
has been good and unusually productive. It has been a one-sided game, 
however, in which the Corps claimed all the trump cards because of 
their insistence that they had no funds for any purpose not directly 
related to navigation. The Environmental Quality Act should have made 
it clear that when the Federal Government engages in an activity which 
has an impact on the environment, funds appropriated for the activity 
must be used to reduce the impact. When will the Corps of Engineers 
recognize that the Environmental Quality Acf is as much the law of the 
land as the Rivers and Harbors bill? 

Resl?o~~~_: The St. Louis District recognizes the intent of the 1969 
NEPA Act. Requests will be made under a Post Authorization Change to 
include fish and wildlife considerations as a project purpose to the 
navigat:ion act, and necessary funds will be requested to accomplish 
that obj ectivf!. Submission of the Post Authorization Change has been 
delayed due to the fact that the St. Louis District has not received 
the necessary input from conservation agencies. To date, approximately 
$600,000 has been expended from project funds to conduct necessary 
studies for the preparation of the Environmental Statement aimed at 
making the navigation project more compatible with its riverine 
envIronment. A substantial amount of funds have been expended, al
though thE'. exact figure is not known, in order to place dredge material 
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at locations acceptable to concerned conservation agencies. Con
siderable engineering effort has been expended in an effort to co
operate with conservation agencies in order to modify contract plans 
for regulating works to comply with their recommendations. Since 
1969, approximately $40,000,000 in contract plans have been so modified 
as a result of environmental review. 

Many of these cooperative efforts between the St. Louis District and 
concerned conservation agencies have taken place prior to the en
actment of the 1969 NEPA Act. 
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w. Waterways Journal 

Co~ent 1: We should like to take this opportunity to commend 
the St. Louis District on the thoroughness of the preparations for 
this environmental impact statement, and th~ wide scope of interests 
of organizations and individuals who were contacted by the District 
prior to t.he publication of this environmental statement. 

Response: Comment noted. 

Commen~: In evaluating this statement, we believe it is imperative 
to remember that in the National Environmental Policy Act, RS 

passed by Congress, language therein is explicit that a balance should 
be maintained in the consideration of environmental features between 
the welfare of nature and man. Nowhere do we read in NEPA that 
Congress has given governmental agencies the authority to place the 
hUflUln race in "second place" when environmental consideration are 
made. 

In reading this environmental statement, we feel that the proper 
balance has indeed been kept, and that the statement demonstrated 
a need for the continued construction and maintenance of regulating 
works between the mouths of the Missouri and Ohio Rivers. 

Response: Comment noted. 

Comment 3: We conclude that the continued construction and maintenance 
of these regulating works is necessary for the well-being of the human 
environment. The Mississippi River between Cairo and the mouth of the 
Missouri carries a large and important volume of traffic which unites 
in~ustry and agriculture in all sections of the United States through 
the inland waterways system. Some of the most important items moving 
through this stretch of river are energy materials such as coal, 
fuel oil, gasoline, and other petroleum products needed to keep 
industry and commerce active. In addition, much of the grain pro
ducts which will be moving to the Gulf of Mexico for export 
will move on this stretch of river, and any delay of these wheat, 
corn, and other grain products will have an adverse effect on the balance 
of payments of the United States. Other shipments are destined for 
domestic consumption, and any delay in these shipments would result in 
higher cost for the American consumer and, therefore, added inflation. 

Response: COtmllent noted. 

Comment 4: It should be pointed out that a recent study done for the 
United States Maritime Commission by the consulting firm of A.T. Kearney, 
of Chicago, predicts that inland waterways transportation will double 
by the year 2000. To move this volume of water-borne commerce ef
feciently and safely, it will make it necessary for the channel 
between Cairo and the mouth of the Missouri River to be kept at the 
project width and depth at all times. 

Response: Comment noted. 
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Comment 5: We would not like to address the environmental impact 
of these regulating works. As we pointed out in the statement pre
sented to you during the hearings in St. Louis in December, 1974, 
at the Gateway Hotel, we emphasize the fact that the river between 
Cairo and the mouth of the Missouri has been traditionally used for 
commerce for hundreds of years; first by the Indians, then by 
the French and Spanish settlers, and finally by Americans. Even if 
all the fish and wildlife were forced off this stretch of river -
which could not be the case --- we feel that the need of this channel 
for the betterment of the human environment would outweigh the bad 
effects on the natural environment. 

Response: Comment noted. 

Comment 6: We also pointed out in our statement to you during the 
previous hearing that the states of Illinois and Missouri have adequate 
water, through other streams and through impoundments, to offset 
any loss (if there really is any) from navigation projects between 
Cairo and the mouth of the Missouri. As we said at that time, these 
water resources are: 

1. In the state of Illinois there are impounded water areas 
(lakes and ~eservoirs) covering 428 square miles of 273,796 
acres', and 134 square miles or 85,771 acres covering inland 
stream water areas. Boundary water areas cover 1,745 square 
miles of 1,118, 397 acres. (1972 Illinois Surface Water 
Inventory -- Illinois Department of Conservation.) 

2. In the state of Missouri the figures are not as complete, 
but they show that there are 315,000 acres of impounded 
water in lakes and reservoirs 8nd 11,500 miles of inland 
streams. (Missouri Conservation Department). 

Rasponse: The Mississippi River, being such a large river, is 
~nique and finy alteration of such a system would be difficult to 
offset by any other stream or impoundment. 

Comment 7: If environmental groups wish to provide more area for 
fish and wildlife on the Mississippi River between Cairo and the mouth 
of the Missouri, we suggest that the Bureau of Fish and Wildlife 
provide these areas through its own budget, with financial assistance 
from the Sierra Club, Izaak Walton League, and other environmental 
groups. It must be made sure, however, that these areas do not in 
any way hinder navigation. 

Response: Comment noted. 

Comment 8: Statements have been made by certain environmentalists 
concerning the bad effects that would result from these navigation 
improvements for commerce on the Mississippi River. We believe these 
should be answered as follows: 
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Dredge Spoil Disposal -- Any change in bank and channel material is 
going to cause effects on vegetation and organisms. This has been 
going on for centuries through floods, bank cave-ins, and other natural 
forces. True, there is a temporary change in what has been coined 
the "ecosystems," but apparently this has not been too devastating to 
wildlife inasmuch as there are muskrats, beavers, and amphibians 
around in 1975, and many fish. Nature takes care of itself. 

ResEonse: Studies for this environmental statement along with other 
studies have shown that improvements to the river on behalf of navigation 
have had many effects on the river ecosystem. The Mississippi River 
is very important to wildlife today as it was in the past, even though 
there has been a change in numbers and species composition over the 
years. 

Comment 9: Noise Pol1ution--There have been comments about protecting 
animals and birds from noise pollution through the elimination of 
construction of ports and terminals on the waterways. This would have 
a devastating effect on the future development of river traffic. 
Cargos moved by river must be loaded and unloaded, or there would 
be no river commerce at all. There are many examples of wildlife 
living close to industrial facilities, especially on the Gulf Coast. 
They have adjusted to the noise, just as humans do. 

ResEonse: At present, the effects of noise on wildlife are virtually 
unlmo"n. However the placement of a terminal in a critical habitat of 
a sensitive species such as a heron rookery would have detrimental 
effects on this species. An inventory of possible sensitive areas 
along the river should be made and new development should be pre
cluded from critical wildlife areas. 

Comment 10: Wave Wash--Various reports that we have seen about the 
effect of wave wash on animals and fish that nest and breed along the 
river would indicate that they are intelligent enough to stay out of 
main channels, and that the wave wash from vessels does not generally 
reach the sloughs and chutes where these animals would naturally 
gravitate. Although recreational craft are generally omitted from 
these reports, indications are that the wave wash from these vessels 
has more velocity and height than that from commercial vessels. 

ResEonse: Comment noted. 

Comment 11: Food Chain--Through natural floods and run-offs, the food 
chain is continually changing on the river bottom and, once again, 
since this turibidity has been going on for centuries, it would appear 
the turbidity caused by towboats, operating in the main channels, would 
have very little effect on the food chain necessary for wildlife. Food 
necessary for fish and wildlife is in the sloughs, not in the main 
channels of the river. 

ResEonse: Comment noted. The Mississippi River has always been a turbid 
river, however turbidity has increased on the Illinois River and also 
on the Mississippi River due to runoff from areas of increased 
agricultural activities. 
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Response: Comment noted. The Mississippi River has always been a 
turbid river. However turbidity has possibly increased to some minor 
extent on the Mississipii River due to runoff from areas of increased 
agricultural activities. Nevertheless, it is thought that such 
increases are more than offset by decreases in turbidity on the 
MissisSippi River resulting from the effect of headwater reservoirs 
on the Missouri River. 

Comment 12: Accidents and Spillages--it should be pointed out that 
the pollution in the water of the Mississippi is due primarily to 
sewage and chemical wastes from shore, not from boats and barges~ 
If there is one thing we are sure of, it is that the Coast Guard has 
been most diligent in its efforts to stop pollution on the waterways 
and that anyone responslble is 11.abel to fines and even imprisonment. 

Response: Comment noted. 

Comment 13: In conclusion, we wish to emphasize that the continued 
and improved maintenance of regulating works on the "Middle 
Mississippi" between the mouths of the Ohio and the Missouri Rivers 
is necessary for the maintenance of the .human environment and the 
welfare of the human race. We also wish to point out that even with 
the zero population that is now advocated by certain organizations 
and individuals, there will be millions of young persons grbwing up 
who will need homes, fuel, and food. Much of this material is moved by 
river at a low rate of cost and with the use of less energy than by 
other modes. The river between Cairo and the mouth of the Missouri 
is a key link in the chain of waterways that carry these vital materials. 

Response: Comment noted. 
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x. Sierra Club 

Comment 1: A. Goals - The Corps of Engineers as a Federal Agency has 
had particular problems in responding to this redirection of goals or 
agency missions in response to the 1969 NEPA Act. This critique is 
nmde with the idea of encouraging the acceleration of that response. 
It is intended as an institutional critique rather than directed 
against any particular level of sommand with the Corps. 

Response: Comment noted. 

Comment 2: We see the M.M. EIS, the Corps contract research assign
ments, the research itself, the operation and maintenance procedures, 
and the Corps' relations with the public all as a reflection, although 
in different degrees, of the Corps' unfortunate "biased" or "ideo
logically motivated" commitment to the original missions of navigation 
expansion and flood plain development rather than a broader spectrum 
of goals and values. These would included in general mitigation of 
enviornmental damage and more particularly preservation of existing 
rivering ecological systems, preservation of water quality standards 
within the river system, enchancement of recreation uses of the river, 
protection of fish and wildlife habitat, maintenance of the flood 
storage capacity of the river, and the maintenance and preservation 
of the long term uses of the river flood plain for agriculture. 

Response: Comment noted. 

Comment 3: B. EIS Methodology - In order to satisfy the purpose of 
the EIS as intended by Congress, the first methodological requirement 
is that the EIS show the long term trends or the dynamic relation of 
the particular technology being imposed on the ecosystem to the key 
indicators of river systems stability. These indicators might be 
considered as the first-order impacts of a technology on our envir
onment. 

ResEonse: Comment noted. 

Comment 4: The technologies are twofold. First is the technology of 
river modification in order to make the river navigable for waterborne 
commerce. This technology itself has been in a constant state of 
change, influenced by expansion of barge transportation technology, 
such as larger towboats, longer tows and deeper barge drafts. The 
second basic technological change is that of urbanization of the 
flood plain; that is, modifying flood plain use from agricultural, 
wildlife and wilderness purposes to urban purpose3 such as port 
facilities, manufacturing, power plant instaliations, commercial 
use a.nd housing and land transport systems. The first-order en
vironmental impacts of these two advancing technologies are as fo110\>10-': 

1. loss of the backwaters of the Middle Mississippi River 
2. loss of the flood storage capacity of the river 
3. loss of the water quality rejuvenation potential of the river. 
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Resporise: Comment noted. 

Comment 5: These first-order impacts can all be operationally de
fined. For instance, the backwater area of the river may be measured 
as the difference between the total river surface area at low water 
discharge less the "target channel area" of the river. As Simons, 
Schumm, Stevens (1974:12) notes, this target channel width can best 
be defined in an open river as the "distance between ends of wing
dikes on opposite sides of the river." Except for the test section 
between mile 138 and mile 154, the target channel width is 1,500 
feet (cf. Simons, Schumm, Stevens, 1974:12). 

Response: Comment noted. The aquatic communities discussed in this 
environmental statement have been broken down into similar habitats 
in Section 2.2.1 with main channel border habitat and side channels 
corresponding to backwater areas as referred to in this comment. 

Comment 6: The flood storage capacity of the river can be measured 
by comparing the flood discharge at a certain gauge reading with 
subsequent and previous flood discharges at that same gauge reading. 
Fo~ i~stance, on the Middle Mississippi, according to Simons, Schumm, 
Stevens (1974:28), the gauge reading at the Eads Bridge in St. Louis 
for the 1973 flood was 43.3 feet. The gauge reading for the maximum 
flood of record which was in 1844, was 41.3 feet. The actual discharge 
for the 1973 flood was 855,000 CFS, whereas the discharge for the 
1844 flood was 1,300,000 CFS. Assuming the maximum stage gauge 
raadings to be equal for these two floods, which would be a very 
conservative assumption, and assuming the flood storage capacity at 
the site of the Eads Bridge in 1844 was 1.0, then the flood storage 
capacity in 1973 is 855,000 divided by 1,300,000 or .658, a reduc-
tion of some 24% in the flood storage capacity. 

Response.: We concur; however, Eads Bridge is not a representative 
section of the Mississippi River because of the constriction due 
to heavy urbanization and urban flood protection in the area. 

Comment 7: The third first-order impact, the loss of water rejuvenatinB 
capacity of the river, is more difficult to define, but it is, to 
say the least, some function of the backwater area of the river as 
opposed to the navigation channel. The backwater is relatively 
rich in biological organisms as opposed to the main channel which 
has a sand bottom and is sterile. Fremling (1972) explains the 
positive role of the backwaters in achieving water quality reju
venation. The relationship of advancing technology to water quality 
requires considerably more study than it has received so far. There 
could very well be other major first-order impacts of advancing 
technologies on the river system, but these are the ones of major 
concern on the Middle Mississippi. 

Response: Comment noted. Under the Nine Foot Channel Post Authorization 
Change, plans have been considered for studying the backwater areas 
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with the idea of maintaining and possibly managing for fish and 
wildlife. Results of the change will depend on further coordination 
among the Corps of Engineers, Fish and Wildlife Service, Missouri 
Department of Conservation, and Illinois Department of Conservation. 

Conunent 8: The methodology of adverse environmental impact assessment 
which the M.M. EIS uses does focus on the loss of the backwaters and 
the loss of flood storage capacity of the Middle Mississippi, but 
displays some rather significant departures from objective methodo
logical analysis which are as follows: 

1. It avoids any quantification of adverse environmental 
impacts, either in physical quantities or in dollars. 

2. It exto1ls the virtues of developmental values and 
minimizes the adverse effects of operations and 
maintenance on the environment. 

3. It segments its statement in such a way as to externalize 
or place outside of the EIS, Corps operations that ad
versely effect the environment. These externalized adverse 
effects on the environment are often explained as "natural 
processes of the river" or other euphemisms that tend to 
depict them as other than man-induced or Corps-induced. 
The result of such a methodology produces significant depar·
tures between the EIS descriptions of the dynamics of ad
verse environmental impacts and the descriptuons contained 
in Corps-funded scientific technical reports and other 
scientific and objective discussions of the processes in
volved. 

Response: Because of the changing amount of maintenance required from 
ye,ar to year to maintain a nine-foot channel in such a dynamic and 
changing river as the Mississippi, it is difficult to make accurate 
quantitative predictions. The project does have adverse impacts on 
the environment resulting from Corps of Engineer activities; however, 
the benefits of navigation on the river are such to justify its 
existences. This does not mean that maintenance of a navigation 
channel justifies a complete disregard of the natural environment. 
At present there is a post authorization change being considered that 
should aid in alleviating some of the adverse impacts. 

Conunent 9: The Corps interprets this charge of Congress as one not only to 
"attain and maintain a dependable 9 foot navigation channel ll but, 
furthermore, projects its role beyond this to that of one that will 
IIfacilitate the normal economic expansion of waterborne conunerce and 
stimulate industry dependent upon this mode of transportation. II 
Such language seems to imply a charge from Congress that navigation 
be expanded in perpetuity. Such language would overstate the pre--
cise mandate which the Corps has from Congress. There is considerable 
scientific evidenee to indicate that the Mississippi River system 
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is indeed a finite resource and does not have unlimited navigation 
expansion capabilities. 

Response: Operations performed by the st. Louis Dist'rict have only 
been of the nature to attain a dependable 9-foot channel. 

Comment 10: Furthermore, focusing exclusively on the virtues of 
taxpayer-subsidized stimulation of industries dependent upon this mode 
of transportation ignores the adverse economic impact which such 
artificial stimulation has on other industries not so stimulated and 
the adverse economic impact on alternate modes of transportation. 
The Corps exceeds its authority from Congress if it presupposes 
that it is charged with stimulation of unlimited flood plain urban
ization. It is just this type of mindless, unplanned development 
that the 1969 NEPA Act speaks out against. 

Response: Comment noted. 

Comment 11: 2. Levees and Other Flood Protection Structures -
This statement does not distinguish between the agricultural levees 
designed to protect farmland and the 150 year flood frequency pro
tection required by urbanized area. The two contrasting levee systems 
have entirely difference impacts on the flood storage capacity of 

\ the river, partic~larly at the higher flood stages. The land pro
tected by agricultural levees retains its potentiality for further 
deposition of alluviam and thus the potentiality for increasing 
land elevation to keep pace with increasing flood stages; whereas 
urban land fixes forever the elevation of the terrain in the flood 
plain. Overtopping of the first type of levee results in minimal 
damage \olhereas overtopping of the second type of levee can result 
in catastrophic damages. 

Response: Comment noted. In addition, it should be stated that 
agricultural levees are built at the expense of the private land
owner to protect his farmland. These levees are usually overtopped 
and breached more easily than mainline levees and as a result the 
farmland is periodically covered with sand since the clays and silts 
remain in suspension to be carried downstream by the swift moving 
current. 

Mainline levees are designed so as to provide maximum flood protection 
and to pass the project flood discharge. When Congress authorized 
the construction of various mainline levee projects along the 
Middle Mississippi River it was known that an unavoidable increase 
in the stage-discharge relationship would result for the project 
flood and this increase was fully taken into account in the design. 

Comment 12: 3. Contraction of the Channel - Here the Corps concludes 
that the area of the river other than the navigation channel "will 
eventually fill with sedi:nent". There seems to be complete agreement 
then, that on the Middle Mississippi the total backwater area will 
completely disappear over time and all that will remain will be 
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the navigation channel. Considering thao, - - Cor ... - present target 
channel width is 1,500 feet, this would :-- .can that the Mississippi 
River from St. Louis to Cairo wouldJe app;:oximately !.,SOO feet 
wide for the entire length of this reach of the river. In addition, 
the Middle Mississippi EIS implies that further contractions may be 
necessary to maintain even a 9-foot channel. '~at the Middle Missis
sippi EIS is trying to convey, however, in their conclusional paragraph, 
is that this resultant navigation channel is due to "natural processes 
of the river:" in addition to their channel narrowing effort. What 
is actually happening is that the Corps' operations are an overriding 
process. As noted by Simons, Schumm, Stevens (1974:57), the river in 
its natural state is one where the main channel grows and recedes 
in size and where the side channels sometimes deteriorate in size 
and at other times increase. The Corps-induced changes in the 
hydrology and geomorphology of the river pre-empt the enlargement of 
side channels and the main channels through wind-diking and closing 
chutes, whereas side channels that are filling up naturally are 
allowed to continue to do so. This is explained in a number of sections 
of Simons, Schumm, Stevens, but we particularly call your attention 
to Simons, Schumm, Stevens, 1974:46 wherein they state: 

The features of side channel formation in both the Power's 
Island reach and in the laboratory model discussed above were 
the same as those described by Shull. A straight reach of the 
channel will divide if we have the right depositional environment 
and a trigger mechanism to start the deposition. The development 
of vegetation on the deposition enhances the deposition processes 
and makes the bar more permanent. In Shull's case, the side 
channels filled naturally. In the Power's Island reach, most 
of the side channels were closed with the help of the engineering 
works. 

In general, the Middle Mississippi EIS mental model of the Middle 
Mississippi is quite different than that displayed by Simons, Schunun, 
Stevens (1974:9). In the Middle Mississippi EIS model there is a 
river that is in part influenced by "natural processes" and part 
influenced by man-made decisions. The Simons, Schumm, Stevens vies 
of the river considers the river "natural" river up until about the 
beginning of the 20th century, and from there on it became a "developed" 
river. In the developed river, more and more the processes that eontrol 
the hydrology and the geomorphology of the river are dictated by 
man's decisions. It would be too narrow a view to think of the entire 
siltation process of the Middle Mississippi as being controlled com
pletely by the design and operation of the regulating works within this 
reach of the river. There are other important factors: such as the 
discharge regulating effects of the mainstem dams on the upper Missouri 
and channel contraction works on the Missouri River; channelization 
of other tributaries coming into the Middle Mississippi; and 
urbanization of the flood plain. But these too are all man-induced 
impacts on the hydrology and geomorphology of the Middle Mississippi. 
As Ogburn (1966) once noted, as man comes to invade more and more a 
natural environment through the process of urbanization, his technology 
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itself becomes the environment. The Corps, or any Federal agency, 
cannot claim the direct intended benefits of their development 
programs on the one hand and on the other hand claim the unintended 
consequences of those very same development programs are "acts of 
nature" or external to their studies. This is a form of system seg
mentation. The Corps further states in their conclusional para
graph the following: 

Cessation of the ongoing efforts to obtain and maintain the 
-authorized 9-foot navigation channel would not significantly 
reduce the above siltation processes. 

This statement is misleading in that it simply picks out one of the many 
man-induced changes of the Hiddle Mississippi and states if that 
one change were eliminated, siltation would still continue. What is 
gremane is that if all man-induced changes were discontinued, then 
the river would revert back to its natural state. 

The statement is misleading in another way in that it implies the 
orily policy choices are continuation of the 9-foot navigation channel 
by using present operation and maintenance procedures or complete 
cessation of the 9-foot channel. In view of the economic considerations 
on the one hand and the 1969 NEPA A¢t on the other, neither of 
the above two alternatives is realistic. The only logical choice 
would be change in 0 & M procedures that would protect the integrity 
in the backwaters. 

Response: The entire comment may be summarized by stating that it is 
not economically feasible to abandon the 9-foot channel project nor 
to continue construction of the project in a manner which disregards 
environmental considerations. The back to nature concept would be 
completely unacceptable to those persons now living within the Middle 
Mississippi River flood plain. At the same time the St. Louis 
District recognizes the fact that it must implement some plan of 
action which will make navigation compatible with the riverine 
environment. This has been our position for the past several 
years because the Corps is charged with the responsibility of 
expanding the economic base of our economy and to do so in a manner 
which is not harmful to the environment. Positive steps have al
ready been taken to accomplish that objective on this particular 
project. The ultimate success of this endeavor will in large measure 
depend upon some overriding issues pertaining to economic and the 
environment. In this respect it may be necessary to accept some 
trade-offs which will benefit both navigation and the environment. 
This will require a complete understanding of the issues involved 
and a cooperative attitude on the part of all concerned to assure that 
the best interests of the public and the environment are served during 
future efforts to develop the authorized 9-foot navigation project. 

Comment 13: 4. Dredging. The statement on dredging appears to be 
~n agreement with the supporting scientific technical literature. 
We comment further that if for some reason procedures were changed 
so that all dredging was diverted from the backwaters to the higher 
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land areas in the flood plain, the backwaters would continue to 
silt up because of wing-diking and closure diking. 

Response: All of the St. Louis District dredging programs and 
disposal sites are reviewed by conservation agencies. The Corps 
has discontinued the practice of randomly placing dredged material 
in open water. All ~fforts are being made to preserve the most 
valuable fish habitat by avoiding dumping of dredged material in or 
near side channels. Supporting data indicates that best disposal is 
disposal in open river into deep water pool areas. 
The St. Louis District has not built any chute closure structures 
since 1968 at the request of the Illinois and Missouri Dept. of 
Conservation. All contract work for regulating works is reviewed 
by conservationists and the Corps eliminates dikes at their request 
if the dikes would directly cause premature silting in of valuable 
backwater areas. Work already in place will not preserve backwater 
areas due to the natural processes of the river. Since the river is 
controlled, no new side channels will be formed. The St. Louis 
District is in the process of preparing a Post Authorization Change 
for the Middle Mississippi River to include fish and wildlife 
preservation and enhancement as a project purpose. It was scheduled 
to be submitted to higher authority in early July 1975. To date, 
this District has not received the necessary information to all the 
Corps to proceed with the required documents for the Post Authorization 
Change. If the Post Authorization Change is approved, this District 
is prepared to work with conservationists to develop plans to 
maintain and enhance side channels and backwater areas by artificial 
means. 

Comment 14: 5. Loss of Flood Storage Capacity of the River. The 
Corps' comment on this adverse environmental impact is as follows: 

Similarly, the construction of flood protective works to 
protect urban areas and thousands of acres of productive 
farmland from floods has caused a significant increase for 
flood flows as compared to the past. 

This statement clearly shows the counter-productive nature of Corps 
policies which are originally intended to protect areas in the flood 
plain but in actual practice cause unintended consequences of in
creasing flood flows as compared to the past. The program in itself 
is counter-productive to the Corps' stated intentions. Thus, for 
example, farmers who may have been induced in some previous time to 
build an agricultural levee that would withstand a 20-year flood 
probability, now find the same levee depreciated in value to where it 
is good for only a five year probably flood. In effect, the flood 
storage capacity of the Middle Mississippi is in a state of dis
equilibrium due to urbanization of the flood plain, continuing place
ment of new levee systems and channel. 
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Response: Increasing flood stages is not a Corps policy. When 
Congress authorized the construction of various levee projects 
along the Middle Mississippi River it was known that this construction 
would result in an unavoidable increase in the stage-discharge re
lationship for the project flood. The project flood under developed 
conditions is now approximately 10 feet higher than it was under 
natural conditions. This increase in the stage-discharge relationship 
was fully taken into account at the time the Alton to Gale levee 
system was designed. The accuracy of the design is attested by 
the fact that the maj~r flood of 1973 passed St. Louis within 
allowable tolerances of the rating curve for that discharge. 

Your statement that flood protective works have increased flood 
flows as compared to the past is incorrect. What was meant to be 
stated was that flood stages are now higher for a given discharge 
as compared to the past; which is far different from increasing 
the amount of discharge. We are directed by Congress to provide 
flood protective works and in so doing brought about a change in the 
stage-discharge relationship. 

Increases in the stage-discharge relationship increases the probability 
of floods within the unprotected flood plain. The Corps has no 
control over local flood zoning ordinances. People live there at 
their own risk. Information about problems of flooding in the un
protected flood plain is available if people would only inquire. 
The Corps of Engineers does not induce anyone to build agricultural 
levees in the flood plain. Private persons do so at their own 
volition and risk. However, if levees are damaged by floods the 
Corps does have a program to repair those private levees at 
Federal expense. The Corps is not authorized to increase flood 
protection to private interests by increasing the height of the agri
cultural levees, but the Corps will repair and restore the levees to 
their original height and design if damaged. It is important to note 
that construction of other levees in the flood plain could reduce 
the degree of protection provided at any given locality. 

Comment 15: Again, there is a rather striking disparity between the 
Corps' description of the causes of this increased flooding and those 
contained in Simons, Schumm, Stevens (1974). The Corps attributes all 
loss of flood storage capacity to flood protective works whereas 
Simons, Schumm, Stevens attributes this loss to both flood protective 
works and navigation contraction work. For instance, Simons, Schumm, 
Stevens (1974:34) states: 

The increase in river stage for any particular flood is 
the result of the combined effects of levees on the flood 
plain, dikes in the river channel, and alterations of the 
flood plain between the levees and the river channel due 
to land use changes. 

While they do not try to distinguish one casual change from the other, 
they clearly suggest that the channel modification works have a 
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significant effect on flooding in the Middle Mississippi. The effect 
of navigation works on the loss of flood storage capacity on the 
Middle Mississippi was first discussed by Belt (1973). He notes 
particularly the high stages reached during the 1973 flood at Shester, 
Illinois, at mile 100. These stages were accomplished even though 
the low agricultural levees in the surrounding vicinity were generally 
overtopped, thus opening up the entire flood plain in this reach of 
the river to the flood flow. (cf. BELT 1975) 

~ponse: The flood storage capacity of the Mississippi River flood 
plain has primarily been reduced by the construction of flood pro
tective works and to a much lesser degree by the construction of 
channel improvement works. No information is available to indicate 
that channel improvement works have a significant effect on flood 
stages. This problem is presently being fully investigated throughout 
the entire Lower Mississippi Valley Division. 

The record flood stage of 1973 passed St. Louis within one foot of the 
rating curve for that discharge. The one foot difference was on 
the high side of the rating curve and the St. Louis District has conclusive 
documentation that the discrepancy was probably due to a loop effect. 
To be specific, three major flood crests occurred during the 1973 flood. 
The discharge at the first crest passed St. Louis at a lower stage than 
the same discharge did during the following two crests. This was 
due to the fact that flood water was carrying a large amount of 
material during rising river stagefl on the first crest and part of 
that material was deposited on the river bottom after the :EirE;t 
crest passed. Thus, the flow carrying capacity of the river was 
very slightly reduced. The same phenomenon occurred for the second 
crest, and again for the third crest. The purpose of our contractive 
works is to remove deposited material from the navigation channel 
as river stages fall within the upper limits of its contractive effort. 

Comment 16: C. Correction of Methodologies Deficiencies - The 
Middle Mississippi EIS contains a number of conclusatory statements 
which are not correlated with the basic scientific and technical 
reports. These dificiencies could be overcome by a tighter 
methodological format that would include the following: 

1. Referencing statements made to documents in the bibliography 

ResEonse: Attempts have now been made to reference all statement to 
the appropriate entry in the bibliography. 

Comment 17: 2. Citing only references t:1at are contained in the 
bibliography. 

ResEonse: Attempts have now been made to make additions to the 
bibliography of all material cited in the text. 

Comment 18: 3. Using baseline data for comparing of facts displayed. 
Many statements are made in the EIS that lose their signiflcance ~,\ 
as they are not compared to meaningful baseline data. 
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Response: Comment noted. 

Comment 19: 4. Quantitative analysis of the dynamic characteristics 
of the river - adverse environmental impacts particularly are 
handled on a qualitative rather than a quantitative basis. Many of 
the scientific technical reports cited in the bibliography do contain 
more quantitative analysis. Loss of the backwaters and loss of the 
flood storage capacity of a river do lead directly to economic losses 
that could be quantified first in operational physical terms and 
next in dollars. 

ReS;?OnE,e: Quantitative information is available on the past and 
present condition of the Mississippi River allowing changes from the 
past to the present to be quantified. However, future changes to 
such a complex system as the river, while possibly similar to past 
changes, are very difficult to quantify. 

Comment. 20: 5. Lack of legislative history -- we're referring 
particularly here to pages 4 and 5 which would appear to be a series 
of rep;~esentations to Congress from the Corps of Engineers of what 
it would take to achieve first the 8-foot channel in 1881 and later 
the 9-foot channel starting in 1927. Actual achievement of a 
stable, dependable 9 foot channel in this reach of the river always 
seems to be something that will be achieved upon the next program 
of channel contraction. This starts with a 2,500 foot channel 
target width in 1881, 1,800 feet in 1927, and now 1,500 feet. 
The record suggests that continuing contractions of the channel are 
necessary in order to keep dredge quantities from moving exponentially 
out of sight. 

Response: The 1927 Act authorizing the navigation projects directed 
the Corps to develop a 9-foot channel utilizing contractive works, 
revetment, and dredging. The navigation channel was to be developed 
with respect to a datum plan delineated by a low water discharge of 
40,000 cubic feet per second (c.f.s.). Investigations and past ex
perience indicated an 1,800 foot contraction plan could not develop 
authorized channel dimensions. A prototype reach study program 
c(lndu:ted between miles 140-154 proved to our satisfaction that a 
1,200 foot contraction plan was necessary to develop authorized chan
nel d·imensions with respect to a low water discharge of 40,000 
c.f.s. Hydraulic computations made during the prototype reach study 
program, indicated that the low water datum plane for naviga.tion 
projects should be based on a discharge of 54,000 c.f.s. and not 
40,000 c.f.s. The reason for this decision was because the com
bination of dike construction and contractive works to develop 
the authorized channel at a discharge of 54,000 c.f.s. was more 
economical than the same combination at a flow of 40,000 c.f.s. 
Therefore a decision was made to reduce the contractive effort from 
1,200 feet to 1,500 feet and to develop the channel with respect to 
a discharge of 54,000 c.f.s. It was recognized that the economics 
of this decision would also result in less environmental impact upon 
the riverine environment. 
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With regards to the dredging requirements mentioned in the basic 
comment, over 10 dredges were required to maintain the channel in the 
Middle Mississippi River after the enactment of the 1927 Navigation 
Act. Today, only two dredges are required on a part-time basis to 
maintain navigation dimensions on the Middle Mississippi River. 
Dredging is only a temporary solution which is repetitive on an 
annual basis while contractive works have proven their worth in 
reducing the amount of dredging to maintain the channel. 

Comment 21: 6. Lack of public disclosure of planning alternatives. 
The Middle Mississippi EIS considers basically three alternatives, 
the first being continuation of the present O&M practices, the second 
being complete cessation of navigation on the Middle Mississippi 
and the third being a post-authorization change which simply amounts 
to alloting a very small proportion of the present O&M budget for 
experiment with methods to decrease environmental damage. It would 
seem that an extensive d.iscussion of the alternatives offered by a 
present technology for complete mitigation of environmental damage 
should be in order, including the costs involved. 

Response: The alternatives identified and discussed in this 
environmental statement are those which are considered as being 
applicable at this point in time. The District is aware of the 
limited value of these alternatives and the reader is referred to the 
recommendations made in the Statement of Findings which accompanies this 
environmental statement. 

Comment 22: Planning alternatives relative to the l2-foot channel 
are particularly vague. (cf. Middle Mississippi EIS 1975:48-49). 
This section states the cost deficiency in the original phase one 
l2-foot channel study. The section also implies a serious shortage 
in water availability on the Middle Mississippi in the more distant 
future. Will there be enough low water discharge available for navi
gation at that time? 

Response: 1.6.1 Twelve-Foot Channel Study. The use of the word 
"Ongoing" in the first sentence should be deleted. When this para
graph was first written, this was probably a true statement, but 
before the EIS went to press in May 1975, all work on l2-foot study 
had ceased. 

If the "planning alternatives relative to the l2-foot channel are par
ticularly vague" it is simply because the in-depth engineering, 
economic, and environmental studies necessary to clearly establish 
y;hic.~1 alternatives would survive, were not a part of the Phase I 
report. The basic comment refers to long range projections re-
lating to flow depletions from the Missouri River Basin. The effect 
of flow depletions upon the 9-foot channel project are problematical 
at this time. Dependent upon the magnitude of flow depletions if they 
should occur, a decision will have to be made at some future date 
as to the best means of resolving this problem area. Additional 
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dredging would be one alternative, additional contractive effort 
another alternative, and reducing the length of the navigation 
season would be another alternative which would not require a 
structural or maintenance solution to this problem. 

Comment 23: In conclusion, it is our understanding of the law 
that navigation on the Middle Mississippi should proceed only if 
there is a concurrent program of environmental mitigation, a program 
to protect the integrity of the backwaters. Flood plain development 
must also proceed in such a way as to protect the flood storage capacity 
of the river. 

The notion that economic development can and must proceed at a cost 
of continuing environmental degradation, will in the end bankrupt the 
environment. 

Response: Comment noted. 
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y. Bootheel Regional Planning Commission and Economic Development Council 

CO$ment 1: Both the Bootheel's A-95 PNRS Committee and the Bootheei 
Regional Planning Commission have reviewed and approved the Draft 
Environmental Statement on the Mississippi River Between the Ohio 
and Missouri Rivers Regulating Works. 

Response: Comment noted. 
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z. Union Electric Company 

Comment 1: Section 4.1.1.5 Lowering of Riverbed Elevation (Page 196) 
As discussed in the report, the engineering concept of channel 
development is to redirect the river's energy to the task of 
scouring out a suitable navigation channel by contracting the river 
width with a corresponding increase in current velocity. As the report 
indicates, the riverbed elevation is reduced through degradation 
or scouring. As a result, the riverbed has been lowered by about 
8 feet between the years 1889 and 1966. The l5-mile long test or 
prototype section between miles 140 and 154 was lowered an additional 
3 feet during the period from 1967 to 1971. 

Response: Comment noted. 

Comment 2: Section 4.1.1.8 Effect on River Stages (Page 201) 
The reduction in river stage at low flows is discussed, and figure 
4-3 (a) shows that the stage-discharge relationship at a discharge 
of 54,000 cfs. has been lowered by 11 feet between 1837 and 1946 due 
to degradation of the riverbed brought about as a result of the. channel 
improvement project. At higher discharges, the reduction in river 
stage is less marked reaching a no-change condition between 1837 and 1946 
at a flow of 290,000 cfs. At 500,000 cfs. flow the stage is 2-1/2 
feet higher for 1946 than was recorded for an equivalent flow in 
1837. 

Response: Comment noted. 

Comment 3: Our concern is the reduction in elevation of the river 
surface at low flows of 54,000 cfs. and below. As noted in Section 
4.1.1.6, Effect on Flows (page 197), a minimum discharge at St. Louis 
of 18,000 cfs. occurred in 1863. We became concerned over lowering 
of the river surface elevation at low flows at our various steam 
electric generating plants along the Mississippi River in 
the St. Louis area during the mid-to-late 1950's. As a result, 
we adopted a program of setting the water inlet sill of new circulating 
water intake facilities at a lower elevation than had been used 
based on earlier design criteria, since it appeared that this reduction 
in river level due to bottom scouring would continue. 

Response: Comment noted. 

Comment 4: The need to employ the mechanism of bottom scouring to 
maintain the 9-foot channel through use of contracting dikes is 
recognized, and indeed Union Electric is dependent on availability 
of the 9-foot river channel for the receipt of barge coal at Meramec 
Plant and for delivery of oil to our plants and to our suppliers. 
Therefore, we are not specifically objecting to the use of this 
mechanism in maintaining the channel. 

Response: Comment noted. 



Comment 5: Impact of river degradation and low-water discharges on 
the availability of water for industrial, commercial, and municipal 
intakes. 

Response: The concern Union Electric Company has expressed about 
the availability of a continued water supply to meet thl needs of 
industrial commercial, and municipal water intakes is shared by the 
Corps of Engineers. With regard to Section 4.1.1.5, Lowering 
of Riverbed Elevation, contained on Page 196, please be informed that 
the three feet of additional scouring which oc.curred during the period 
f+om 1967 through 1971, between Miles 140 to 154 is not typical of 
the current rate of riverbed degradation. The average depth increased 
as a result of a prototype study program designed to investigate 
the desirability of utilizing a 1,200 foot low-water contraction plan 
to develop the authorized 9-foot navigation channel with respect 
to a low water datum plane delineated by a low water flow of 40,000 cubic 
feet per second (c.f.s.). Accordingly, the study reach was contracted 
from a low water width of 1,800 feet to a low water width of 1,200 
feet. Fie.ld investigations indicated that it was feasible to develop 
a 9-foot navigation channel at a low-water flow of 40,000 c.f.s. 
because the average depth had increased by approximately three feet, 
as mentioned in your comment, but this does not mean the entire 
reach was increased by three feet. Hydraulic investigations made as 
a part of this prototype reach study program indicated the low-water 
datum plane based on a low water discharge of 54,000 c.f.s. very 
closely approximated the average 10 and 20-year low-water discharges. 
Accordingly, a decision was made to develop the authorized navigation 
project with respect to a low-water discharge of 54,000 c.f.s. 
and not 40,000 c.f.s. The results of these hydraulic investigations. 
therefore indicated it was not necessary to utilize a 1,200 foot 
contraction to develop the navigation channel under present low flow 
conditions. Model study data obtained from the Waterways Experiment 
Station, Vicksburg, Mississippi, indicated the authorized navigation 
project could be developed with respect to a low water discharge of 
54,000 c.f.s. with a 1,500 foot low water contraction plan. To date, 
approximately 50 miles of river have been contracted to a 1,500 
foot contraction plan is generally capable of improving shoal water 
navigation crossings without causing a general lowering of the average 
riverbed elevation. 

With regard to Section 4.1.1.8, Effect on River Stages, contained on 
Page 201, please be informed that in 1956 the projected elevation of 
the low water datum plane for a discharge of 54,000 c.f.s. was estimated 
to be -3.5 feet on the St. Louis gage. Recent hydraulic computations 
indicate the low water datum plane for that discharge is presently 
located at about -2.8 feet on the St. Louis gage. The rate of riverbed 
change has been noticeably slowing down during the past 20 years. 
Based upon our present plan of improvement, we do not envision that 
low water surface elevation will be a major problem in the future. 

Discharges are higher than 54,000 c.f.s. approximately 97 percent of 
the time based upon present flow conditions. A discharge of 18,000 
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c.f.s. similar to that which occurred in 1863 is very rare. In 
addition to the discharge from the Upper Mississippi River, 
Middle Mississippi River discharges are now augmented by releases 
from Lake Michigan and reservoirs in the Missouri River Basin. 

With regard to your comments concerning the use of contractive works 
to develop the authorized channel, we are pleased that you interpose 
no objections to this procedure. You may rest assured that our plan 
of improvement will utilize the minimum contractive effort necessary 
to develop the authorized navigation channel which may require that 
maintenance dredging be performed at some troublesome channel crossings. 

~ 

All of the aforementioned information has been presented to show 
that future changes in the low water elevation should not post a 
serious problem to water intakes based upon present low flow conditions. 
This does not mean, however, that low water discharges less than 54,000 
c.f.s. will not be experienced in the future. Very long range pro
jections indicate some flow depletions may occur in the Missouri 
River Basin which will affect Middle Mississippi River discharges 
and lower the low water surface elevation by as much as 2.5 feet. 
You may wish to review the elevation of your present water intakes to 
learn what effects this long range projection may have on your operations. 

Comment 6: We are not concerned with the effect of regulating works 
on river stages at high flows, as our plants are built to appropriate 
design criteria for protection against flows of the greater-than-
500 year-flood magnitude. 

~esponse: With regard to your comment pertaining to higher flood 
stages under the present state of development, we are pleased to 
know that your facilities along the Middle Mississippi River are 
designed to withstand a SaO-year flood which far exceeds the degree 
of flood protection afforded the Middle Mississippi River flood plain. 

3Jl 



a •. B.,. 'the Amer ican· Wa terways Opera, tor s , Inc. 

Comment 1: The membership of AWP fully supports the channel main
tenance work of the Corps of Engineers. The Congressionally-authroized 
9-foot channel on this segment of the river has brought to the public 
a wealth of economic benefits through the availability and reli~.bility 
of low-cost water transportation. These benefits, while chiefly 
transmitted through water rates, have also been felt through reduced 
ratl charges along water competitive routes. 

Response: Comment noted. 

Comment 2: The Mississippi segment detailed in this draft, the 
\ . 

pottion between the Missour1 and Ohio, is an extremely critical 
link to the entire inland waterway system. While the maintenance 
of the 9-foot channel has direct implications for the immediate 
a~ea, secondary effects are seen as far as such points as Pittsburgh, 
Chicago, Minneapolis, New Orleans, and a host of other major river 
ports located along the nation's inland waterway system. 

Response: Comment noted. 

pp.'fIm!.ent 3: In this era of energy shortages, it is important to 
note that nearly 60 percent of total tonnage moved on the nation's 
waterways consists of "fuel for others," such as coal, oil, and refined 
pe~'foleum products. Products moved on the Mississipiip River between 
th4a Ohio and Missouri Rivers Regulating Works are, in large part, 
the same "fuel for others." 

Re!p0nse: Comment noted. 

Comment 4: Current transportation and economic trends dictate. the 
maintenance of a 9-foot channel in this strategically located area. 
AWO urges the St. Louis District of the Corps of Engineers to 
expedite the channel maintenance program in this area as a 
significant means supporting urgent economic, social, and energy 
needs. 

Response: Comment noted. 
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b.b. Mrs. Marty Nelson 

Comment 1: Consideration of threatened species gives rise to con
Jecture--is not the American taxpayer ("status undetermined") entitled 
to the protection--species, habitat and livelihood--of the government 
and agencies he supports? This was the intent of NEPA and this En
vironmental Statement, prepared in compliance with that law, fails 
as a procedural safeguard against environmental, economic and social 
damage. This Statement is at an incomplete, deficient and often 
inaccurate stage. Much more research, sincere effort, and expertise 
is needed to produce the January, 1976 EIS to be submitted to the 
CEQ, Congress and the general public. 

Response: Comment noted. 

Comment 2: Validity of the benefit/cost ratio of 4.01 to 1 questionable; 
figures, estimates, and items used in the calculation are, inaccurate, 
incomplete, or non-existent. 

Response: The benefit/cost ratio is calculated under Corps of Engineers 
regulations as prescribed by the Congress of the United States. 

Connnent 3: No inclusion is made of the discount rate utilized in tbe 
B/C ratio calculation. 

Response: The discount rate used in the B/C ratio calculation 2.50%. 

Comment 4: Statement excludes cost and maintenanee of disposal sl t(~S 
as \orell as costs to navigation resulting from adverse channel conditions. 

ResEonse: The Corps does not maintain disposal sites thus there is 
no cost for this effort. Detailed studies are planned which would 
identify all costs to towing firms and shippen; resultant from eitber 
a complete channel blockage or a reduction in depth. 

Comment 5: (3) Numerous references in the Draft indicate that dredging 
is "never eliminated", "always needed", "Never ending", and that '-il.mual 
amounts of dredge material are merely estimated because of deviations 
due to uncontrollable river conditions. Such deviations or increuL(Cd 
dredging necessary could impose an additional annual cost. Yet the 
"average annual" of $11,428,000 is represented as a fixed annual amollnt. 
in arriving at the Blc without noted concern for annual charges ari,;i(lg 
from riv~r condit:i.ons, economic pressures, labor de.mands or technological 
changes. ' 

ResEonse: Annual cost to dredge is dependent on the amount of material 
which accumulates iu the navigable channel any given year. Average 
annual costs base on a historical record are used as reflective of 
what may be reasonably expected in the future. 
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Comment 6: The benefit/cost suriunary uses terms "cost" for the project, 
and "charges" for the annual average. In reality, navigation interests 
have river experienced "charges" for use or abuse of either national 
waterway or revenue. 

Response: The document does not state, imply, criticize, or attempt 
to further the fact that there is no "cost" to navigation interests 

\for use of national waterways. 

Comment 7: The derivation of project benefits is cloudy at best 
and no adjustment in B/C ratio is exhibited compiled from figures 
reflecting federal subsidies to offset handicaps to competing trans
portation modes due to lack of Corps development and maintenance or 
decrease in navigation benefits if charges were imposed to offset 
Corps services rendered. 

Response: Comment noted. See response to comment 2. 

Comment 8: No benefit/cost ratio type comparison for energy efficiency 
is reported. Comparative studies of the energy utilization of es
tablishing and maintaining the channel as well as utilization by the 
various existing modes of transportation are conspicuous by their 
absence. 

Response: Comparative studies of establishing and maintaining right
of-ways become difficult if not impossible under existing conditions. 
In some cases, maintenance outlays are impossible to determine because 
of deferred charges. At this point, the question becomes, irWhat level 
of maintenance is to be compared"? 

In regard to the direct energy efficiency of competing modes, there are 
numerous studies and reports that provide equally numerous findings. 
The commentator is possibly aware of many of these reports. Most 
recently the Battelle Memorial Institute in Washington, D.C., has 
been retained to study relative energy intensity by mode, by commodity 
carried. Results of this work may provide a more in-depth look at 
the question. 

Comment 9: III. I find it embarrassing to point out that the statement 
on page 219 "O&M activities do not have an impact on the flood plain" 
manifests an unbelievable ignorance of elementary sand box physics! 
Flood waters unable to occupy filled spoil sites will occupy wetlands 
and/or flood plain. This resulting creation of flood-prone land may 
involve federally subsidized flood insurance, local qualifying or
dinances, flood plain zoning, and jeopardize recreational sites, 
cultural resources and the environmental quality of natural resources. 
Little or no evidence is presented to indicate an understanding of 
these involvements. In fact a total disregard is apparent from the 
statement on page 231 summarizing environmental cost as the disappearance 
of side channels and loss of water surface with no mention of water 
or air quality. These oversights take on even greater significance 
considering the imminent commercial expansion based upon project 
completion. One navigation company quotes in the Draft a planned 
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a planned 113% expansion program. 

Response: The statement on page 219 that O&M activities will not 
have an impact on the flood plain is in reference to any impact on 
archeological or historical sites or structures located there. Other 
social and economic impacts are dealt with in this same section 
(Section 4.3, Cultural Impacts). 

Comment 10: Clarification needed as to site selection guidelines, 
permit issuance, compliance inspection and reporting. 

Response: Permit activities have not been addressed in this En-
vironmental Statement. 

Comment 11: Table 1-1 omits documentation of the 1966 authorization 
for the prototype reach used to develop design criteria to implement 
the 9-foot channel project. 

Response: This was mentioned in the text preceeding the table. 

Comment 12: Clarification needed as to the issue of transportation 
efficiency vs. survival of river transportation industry as raised 
by a December, 1974, hearing participant. 

Response: The hearing participant was evidently a representative of 
Agri~Trans. Corp. A copy of the transcript of the December, 1974, 
hearing is available for review at the St. Louis District, 
Corps of Engineers, 210 N. 12th St., St. Louis, Missouri 63101. 
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Appendix A. Benefit-Cost Summary. Economic Data are Based on an 
Updating of Information Contained in LMV Form 23 
Prepared 25 August 1975. Documentation is Available at 
U. S. Army Engineer District, 210 N. 12th Street, 
St. Louis, Missouri. 

Project Cost 

Average Annual Benefits 
Navigation 

Total Annual Benefits 

Average Annual Charges 

Benefit·-to-Cost Ratio 

A-I 

$207,053,000 

45,937,000 
45,937,000 

11,736,000 

3.9 to 1.0 



Append1~_~~ Summary of Phytoplankton Collected from Side Channels. Main Channel Border. 
and Disposal Sites from the Mis~1HSippi River Between St. Louis. Missouri 
and Cairo, Illinois. (So<Jrce: Emge, et a1., 1974; Ragland, 1974; and 
Solomon, ~~ al., 1974). -- --

Classification 

Phylum (Division) Chlorophyta 
Class Chlorophyceae 
Order Chlorococcales 

Family Charoceae 
CharacilllD sp. 

Family Chlorococcaceae 
Golenkinia sp. 
F~mily Co~lastraceae 
Coelastrum sp. 

Family lIydrodictyaceae 
!,ydrodi_ctyon sp. 
PediastrJm boryanllm 
!. ~~l~~ 
!. simpl~ 

Family Oocystaceae 
Ankistro~esmus sp. 
Chlo-;:-ella sp. 
·Chod.rtella sp. 
~rt;;psis sp. 
Dicty~_aeri~ sp. 
Dl~r:P.b.()E~cUS sp. 
Kirchnesjella sp. 
Oocy~ti!Ol. sp. 
QuadIiglll~ sp. 
Schroederia sp. 
Selen;;:strum sp. 
Tetraedron sp. 
F;mtiy~~edesmaceae 

Actillastrllm sp. 
~~geni,! sp. 
Micractinium sp. 
§..cenedesmus sp. 
TetrastrL'IU sp. 

Order Cfadophorales 
Family Cladophoraceae 
CladophoI!! sp. 

Order O,~dogoniales 
Family Oedogoniaceae 

Oedogonillm sp. 
Order Volvocales 

Famil:, Chlamydomonaclaceae 
Chlamydoll1~ sp. 

Family Phacotaceae 
Pteromones sp. 

Family Volvocaceae 
Eudorina sp. 
Pand;;-;:'i;-a sp. 

Orde~-Tetrasporales 
Family Palmellaceae 
.Gloeo.9'_"-~Ls. sp. 
~aerocy'sti~ sp. 

Order Zygnematales 
Family Desmidiaceae 
:loster_~1I1. sp. 
.c2_~.!!!.,!.r-.iurn s p . 
_!2._~"!:.0 t ?~~n_ i~Il)_ s P . 
.~.£_a..tJE'-'.'~ tr"."l S p • 

F'3.rnily Zygnemataceae 
~!.()liY.r::"l_ sp. 

Phylum (Division) Cryptophyta 
Class Cryptophyceae 

Order Cryptomonadale~ 
Family Cryptomol1iHlac02ae 
~t-"mc,-rli1'; sr. 

Side 
Channel 

X* 
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x 
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Appendix_~ Continued 

---- .--- ----------------Mc:-
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Classification -----

Phylum (Division) Chrysophyta 
Class Bacillariophyceae 
Order Centrales 

Family Coscinodiscaceae 
Cyclotella sp. 
C. bcdanica 
C. meneghiniana 
Me!.9sira sp. 
M. Hallca ------
M. varians 
StePi18nOdTsc~_ sp. 

Order Pennales 
Family Achnanthaceae 

Rho !,.<::osphenl~ C:_~E..vata 
~amUy Cymbellaceace 
'Cymbella: "p. 
Family Diatomaceae 

Diatoma sp. 
Family Fragilariaceae 
Asterion.ella sp. 
Fragilaria sp. 
Synedra sp. 

Family Gomphonemataceae 
Gompho~ sp. 

Family Naviculaceae 
Gyrosigma sp. 
Navicula sp. 
Pennularia sp. 

Family Nitzschiaceae 
Nitzschia sp. 

Family Surirellaceae 
Surirella sp. 

Family Tabellariaceae 
Tabellaria sp. 

Class Chrysophyceae 
Order Chrysomonadales 

Family Mallomonadaceae 
Mallomonas sp. 

Family Tabellariaceae 
Tabellaria sp. 

Clas~hrysophyceae 
Order Chr~somonadales 

Family Mallomonadaceae 
Mall2.mon~ sp. 

Family Ochromonadaceae 
Dinobryon sp. 
Ochromonas sp. 

Phylum -COivision) Cyanophyta 
Class Cyanophyceae 

Order Chroococcales 
Family Chroococcaceae 

Aphanocapas sp. 
Chroococcus sp. 
Coelosphae!.!um sp. 
Gloeocapsa sp. 
Gomphosphaeria sp. 
Mic~ystis sp. 
Merismopedia sp. 

Order Hormogonales 
Family Nostocaceae 

Anabaena sp. 
FamilY Oscillatoriaceae 
Oscillatoria sp. 
Spirlilina sp. 

Phylum (Division) Euglenophyta 
Class Euglenophyceae 

Order Euglenales 
Family Euglenaceae 

Euglena sp. 
Lepocinclis sp. 

Side Channel Disposal 
______________ C~h~an~n~e~l ______________ ~B~o~r~d~e~r __________ ~~;ites 
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X 
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Classification 

Phacus sp. 
~lomonas sp. 

------------

"-----~-~---"-~--------~-- ------"~---- ----
Main 

Side Channel 
____ ~I:!Cl~nel _~~ ____ B~o~r~d~e~r!:-_~ __ _ 

x 
X X 

Disposal 
Sites 

X 

111: An X signif;ies capture in side channels, the main channel border, or dredged material 
disposal sites. 
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AppendiK_~_. Summary of Zooplankton Collected from Side Channels, Main Channel 
Border, and Disposal Sites from the Mississippi River Between 
St. Louis, Missouri and Cairo, Illinois: (Source: Emge,."'!. il.l, 
Ragland, 1974; and Solomon, et _a1., 1974). 

----------------------------- -----

Side 
_____ -'C:::l::a::s"'s:::io.:fC-'i:.:c=ation __________________ Chanael~ 

Phylum Protozoa 
Class C lIiata 

Family Vorticellidae 
_~.rt icel]-,-' sp. 

Class Euglenophyceac 
Order Euglenalcs 

Family Englenaceae 
PJHiC~~ 51'. 

Class Heliozea 
Order Actinophydia 

Family Actinophidae 
Actinosphaerium sp. 

Class Lobosa 
Order Testacealobosa 

Family Difflugiidae 
pifflugi~ sp. 

Phylum Arthropoda 
Class Crustacea 
Order Cladocera 

Adult Cladocera 
Immature Cladocera 
Family Bosminidae 
Bosmin~ coregoni 
~ longiro.strj.§. 

Family Chydoridae 
Acroperus parpae 
~..h.JI:dorus ~t1aericus 
PleuroKus hamulat\Ls 

iamffyDaphnida-e··- -
Ceriodaphnia sp. 
Q1lJ>.!mia l'ary.!l}~ 
Moina mlcrura 
Sim~~l!ai;;'s~,,~t,.'oI.lus 

Family Macrothricidae 
!Jl-.Y9~.~ ~grdi~us 

l. ~jnif<:E 
Family 

Diaphanosoma leuchtenbergianum 
Subclass Copepoda 
Order Branchiura 

Family Argulidae 
Argulus sp. 

Order Eucopepoda 
Suborder Calanoida 
Family Diaptomidae 

Diapt_o.mus siciloides. 
Suborder Cyclopoida 
Family Cyclopidae 
~clops !>.!.<:~ida.t:-"'.§. __ th_o_m_a_s_i 
C. vernalis 
Eucic lops~J.~ 

Suborder Harpacticoida 
Subclass Ostracoda 
Order Podocopa 

Family Cypridae 
illria media.'!E. 

Class Insecta 
Order Diptera 

Family Culic idae 
Chaoborus sp. 
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Appendix Il 

Main 
Side Channel Disposal 

Classification _____________ Channe1_~ ____ ~rde!..__ __ _ S)_t_e-''' ___ _ 

Phylum Gastrotricha 
Phylum Rotifera 

Eggs 
Class Monogonata 
Order Flosculariac0ae 

Family Branchionidae 
Bra.chionus angular is. 
~. budapestin~nsis. 
B. calyciflorus 
~. furculatus 
B. havanaensis 
B. urceolaris 
Keratella sp. 
Platysias patulus 

Family Lecanidae 
Monostyla sp. 

Family Synchaetidae 
Polyarthra sp. 

Family Testudinellidae 
Filinia sp. 

x 

x 

x 
X 
X 
X 
X 
X 
X 
X 

X 

X 

X 

x 

X 
X 
X. 
X 
X 
X 
X 
X 

* An X indicates collection in the side channels, main channel border, or 
dredged material disposal sites. 

B-2 

x 

X 
X 
X 
X 
X 
X 
X 



Appen" Ix .- G.. • :>l1l11l11l1ry Qr llentlllC urganHlmll ,"Jluel!~~!l trqm Side CMnnels, Main Channtd 
Ilorder, Disposal Sites, and Dn'<igcd SHIilIi from the Missis"ippi River 
Between St. I.ouis, Missouri ano Cairo, Illinois 

_'_-._.-._---
Main 

S i<ll' Channel Disposal Ilrprjl'.l'd 
___ . ____ .___ ClasH i r lea t i "II 

Phylum Annelida 
Ciass Hirudinea 
Order Arhynchobdell ida 
Order Rhynchobdell ida 

Class Oligochaeta 
Order Plesiopora 

Family Enchytraeidae 
Enchytraeus sp. 

Family Naididae 
Aulophorus sp. 
Prist ina 10ngiseJ:~_ leidy! 

Family Tubificidae 
Limnodrilus sp. 
~r3nchiura sowerbyi 
Tubifex ~~~if,=-~ 

Order Prosopora 
Family Lumbriculidae 

Phy:'.um Arthropoda 
Ciass Crustacea 

Order Amphipoda 
Family Gammaridac 

Crangonx sp. 
.camma_r~ f..5!.sciatus 

Family Talitridae 
.fur_aleHa azt~~ 

Order lsopoda 
Family Asellidae 

Asellus brevicaudus 
A-:-;;;u:ri:M~---

Lirceus frontinalis 
Order Decapoda 

Family Astacidae 
Camberellu 51'. 

Class Insecta 
Order Coleoptera 

Family Dytiscidae 
Aciliu~ sp. 

Family Dryopidae 
Dryops sp. 
Helichus sp. 

Family Elmidae 
Stenelmis sp. 

Family Heteroceridae 
ileterocerus sp. 

Order Co11embola 
Family Isotomidae 

lsotoma. sp. 
Family Sminthuridae 

Order Diptera 
Family Anthomyiidae 

Limnophora sp. 
Family Ceratopogonidae 

Palpom'y'!!! sp. 
Bezzia/Probezzia sp. 

Family Chironomidae 
Ablabesmyia sp. 
Chironomus sp. 
Coelotanypus sp. 
Cryptochironomus sp. 
Mlcrotendlpes sp. 
Orthocladlus sp. 
Paracladopelma sp. 
Polypedilum sp. 
Procladius sp. 
~o~nomus sp. 
Xenochironomus 

Tribe Pentaneurini 
Tribe Tanytarsini 

Channel 

X* 

X 
X 

X 
X 
X 

X 

X 
X 

X 

X 

X 

X 

X 

X 
X 

X 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 

C-l 
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Appendix C . Continued 

Class ificat; un 
~ - ----~-----.. 

Family Culicidae 
.<::'hao.borus ~,,-tipenn.~. 

Family Empididae 
Family Ephydridae 
~otiphila sp. 

Family Maidae 
Family Psychodidae 
Family Rhagionidae 
Atheri~ variegata 

Family Simllliidae 
Family T ipulidae 

Order Ephemeroptera 
Family Baetidae 
Baetis sp. 
-B3etisca sp. 
Neocloeon sp. 
Si·~ys 'l'1.eb"'.".ensis. 

Family Caenidae 
Bracl~rll'2. sp. 
Caenis sp. 
Trycorythode~ sp. 

Family Ephemeridae 
.E.!E..hron sp. 
!!e~ageni.!! limbata 
Ji, .rig ida 
Pefl!~nia .~!S.tJJl.era 
.~. sp. 
Tortopus sp. 

Fami.ly Heptageniidae 
Heptagenia sp. 
Stenonema canadense -----
h .li!!ildeUlleeyei 
~. 'p'~!chellum 

Family Potamanthidae 
Potomanthlls sp. 

Family Siphlonllridae 
.!.sonychia. sp. 

Order Hemiptera 
Family Corixidae 
Trichocorixa sp. 

Family Notonectidae 
NJtonecta sp. 

Family Ochteridae 
Ochterus sp. 

Ord;r Lepidoptera 
Family Pyralididae 
Elopila sp. 

Order Neroptera(;Megaloptera) 
Family Corydalidae 
Corydal..':!~ ~.o.rnlltlls 

Order Odonata 
Family Coenagrionidae 
Argia/Hyponellra 
Nehalleni,! sp. 

Family Gomphidae 
Dromogomphlls sp. 
Gomphlls sp. 

!!.agenills brevistylus 
Family Libellulidae 
Perithemis sp. 

Order Plecoptera 
Family Nemouridae 

Brachyptera sp. 
Order Trichoptera 

Family Hydropsychidae 
Cheumatopsyche sp. 
~!oy.s.Y.<:.\l..e iE..~son:ic 
H. orris - ---
H. simulans 
PotamYiaf'lava 

Side 
Channel 

x 
X 

x 
X 
X 

X 

X 
X 

X 
X 
X 

X 
X 
X 
X 
X 
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X 

X 

X 
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X 
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X 

X 
X 
X 
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X 
X 
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X 
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Append 1x _~ _ . conci ud I'd 

MaIn 
Side Channel DispoRal 

Channel Border Sites 
Dredged 
Sites ____ Classif iea t Ion 

~---~ -----.- --- - -~ -- ~---- .----- ._--------- -----_.- -- - -----

FamHy Hydroptilidae 
Family Leptoeeridae 
Athripsodes sp. 
Leptocella candida 
~. pavida 
Mystacides sp. 

Family Molannidae 
Family PsychomYiidae 
Neureclipsis sp. 
Polycentropus centralis 
!.. interruptus 
Psychomy1id Genus A/Cyrnellus sp. 

Phylum Mollusca 
Class Gastropoda 
Order 9asommatropha 

Family Physidae 
Phys~ sp. 

Family Planorbidae 
Helisoma sp. 
Planorbula sp. 

Family Lymnaeidae 
Lymnaea sp. 

Order Mesogastropoda 
Family Bulimidae 
Pyrgulopsis sp. 

Family Pleuroceridae 
Pleurocera sp. 

Class Pelecypoda 
Order Heterodonta 

Family Corbiculidae 
Cotbicula sp. 

Family Sphaeriidae 
Sphaerium sp. 

Phylum Nematoda 
Phylum Nematomorpha 

Class Gordioidea 
Order Gordiida 

Family Gordiidae 
Gordius sp. 

Phylum Platyhelminthes 
Class Turbellaria 

Order Tricladida 
Family Planariidae 
Duges~ sp. 

* An X signifies capture in a particular location. 
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X 

X 

X 
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X 
X 
X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 



Average species diversity indices (d) and eveDDt .. 
iadices (e) calculated for benthos and fish species 
collected from Middle Mississippi River side channels 
and main channel border araas (Emge, 11 11 .• 1974). 

Averaga calculated index for s!!!!Pling periods IlI,IU 

!gthos lieh 

Slde chumal cl • d a 
1 2.10/2.53 0.62/0.92 2.63/2.22 0.69/0.71 
2 2.18/- 0.60/_ 1.70/0.92 0.57/0.39 
3 1.66/1.93 0.58/0.62 1.10/1.92 0.37/0.56 
4 1.21/- 0.38/- 1.95/2.66 0.60/0.68 
5 1.61/- 0.62/_ 2.21/1.98 0.73/0.62 
6 1.00/1.11 0.35/0.60 1.64/1.46 0.54/0.39 
7 1.01/1.42 0.65/0.64 2.42/1.84 0.73/0.58 
8 1.32/- 0.52/_ 1.72/2.53 3.76/0.74 
9 1.41/- 0.54/- 1.45/1.85 0.55/0.60 

10 1.40/0.95 0.48/0.32 2.08/2.27 0.71/0.66 
11 1.39/2.43 0.46/0.80 1.76/1.93 0.65/0.72 
12 0.97/1.24 0.44/0.47 1.76/1.93 0.52/0.70 
14 1.49/- 0.66/- 1.91/1.49 0.74/0.41 
15 1.52/0.86 0.52/0.36 2.02/1.8i 0.79/0.58 
16 1.22/1.50 0.45/0.58 1.74/2.63 0.62/0.81 
17 2.16/0.92 0.67/0.87 0.92/2.36 0.50/0.75 
18 1.75/- 0.73.1_ 1.41/2.13 0.64/0.59 
19 1.16/1.44 0.38/0.54 1.31/2.04 0.72/0.67 
20 0.44/0.80 0.19/0.39 2.28/2.00 0.74/0.67 
21 1.78/- 0.67/- 1. 72/2.32 0.60/0.69 
22 1.44/- 0.58/- 1.62/2.48 0.54/0.67 
23 1.54/1.73 0.51/0.5.3 2.43/1.82 0.77/0.54 
24 1.41/-' - 0.56/- 1.60/2.31 0.52/0.64 

H!iB ShanB!l border 
7 ---11.39 -/0.83 0.41/1.20 0.41/0.43 

10 -11.28 -'0.63 0.00/2.24 0.00/0.75 
15 --/1.33 _/0.51 0.70/2.14 0.44/0.68 
17 -/0.00 _/0.00 1.03/1.70 0.52/0.66 

Frequency of occurrence of 
calculated measurements 
in selected ranges*: 

Sid! channels: 
:(1) 0.00-1.00 7 2 

(2) 1.01-2.99 29 44 
(3) 3.00+ 0 0 

e: (1) 0.00-0.29 1 0 
(2) 0.30-0.59 ~ 21 15 
(3) 0.60+ 14 31 

~n cbanB61 hord!rs: 
: (1) O. 0-1.00 1 3 

(2) 1.01-2.99 3 5 
(3) 3.00+ 0 0 

e: (1) 0.00-0.29 1 1 
(2) 0.30-0.59 1 4 
(3) O.6(}t 2 3 

* Ranges: (1) Polluted waters of poor quality. 
(2) Slight to moderately polluted waters of moderate quality. 
(3) Nonpo11uted waters of high quality. 
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Appendix D Fishes of the Middle Mississippi River (Smith, Lopinot, and Pflieger, 1971). 

Species* 

Bowf in family 
Bowfin 

Drum family 
Freshwater drum 

Freshwater catfish family 
Black bullhead 
Yellow bullhead 
Blue catfish 
Channel catfish 
Flathead catfish 

t::I Stonecat 
~ Tadpole mad tom 

Freshwater eel family 
American eel 

Gar family 
Alligator gar 
Longnose gar 
Shortnose gar 

Herring family 
Alabama shad 
Gizzard shad 
Threadfin shad 

Skipjack herring 

Distribution and abundance 

Widely distributed 

Widely distributed; common 

Widely distributed, but not common 
Widely distributed, but not common 
Sporadically distributed 
Widely distributed; common 
Widely distributed; common 
Sporadically distributed 
Widely distributed, but not common 

Sporadically distributed 

Rare 
Widely distributed, but not common 
Widely distributed; common 

Extremely rare 
Widely distributed; common 
Moderately common near the mouth of 

the Ohio River 
Widely distributed; moderately CODDIlon 
near the mouth of the Ohio River 

Importance as sport 
or commercial species 

CODDIlercial 

Sport, commercial 

Sport, commercial 
Sport, commercial 
Sport, commercial 
Sport, commercial 
Sport, commercial 

Sport, commercial 

Commercial 
Commercial 
Commercial 



Appendix D Continued 

Species* 

Killifish family 
Blackstripe topminnow 

Lamprey family 
Chestnut lamprey 
Silver lamprey 

Livebearer family 
Mosquitofish 

Minnow and carp family 
Carp 
Flathead chub 

? Gravel chub 
N Sicklefin chub 

Silver chub 
Speckled chub 
Sturgeon chub 
Bluntnose minnow 
Bullhead minnow 
Fathead minnow 
Plains minnow 
Silverjaw minnow 
Silvery minnow 
Suckermouth minnow 
Western silvery minnow 
Bigmouth shiner 
Emerald shiner 
Ghost shiner 
Golden shiner 
Mimic shiner 

Red shiner 

Distribution and abundance 

Sporadically distributed 

Widely distributed, but not common 
Sporadically distributed 

Widely distributed, but not common 

Widely distributed; common 
Widely distributed; common 
Sporadically distributed~ rare 
Sporadically distributed 
Widely distributed; common 
Widely distributed 
Sporadically distributed; rare 
Widely distributed, but not common 
Widely distributed, but not common 
Widely distributed, but not common 
Widely distributed; moderately common 
Sporadically distributed 
Widely distributed; common 
Widely distributed, but not common 
Widely distributed, but not common 
Sporadically distributed 
Widely distributed; common 
Widely distributed; common 
Widely distributed, but not common 
Widely distributed; most common near 

the mouth of the Ohio River 
Widely distributed; moderately common 

Importance as (; 
or commerc ial ! 

Sport, comme 
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Appendix __ D __ " Continued 

Species* 

River shiner 
Sand shiner 
Silver band shiner 

Spotfin shiner 
Spot tail shiner 

Mooneye family 
Goldeye 
Mooneye 

Paddlefish family 
Paddlefish 

Perch family 
Bluntnose darter 
Johnny darter 
Mud darter 
River darter 
Slenderhead darter 
Logperch 
Sauger 
Walleye 

Silverside family 
Brook silverside 

Sturgeon family 
Pallid sturgeon 
Shovelnose sturgeon 

Sucker family 
Bigmouth buffalo 

Distribution and abundance 

Widely distributed; common 
Widely distributed, but not common 
Widely distributed; most common near 

the mouth of the Ohio River 
Rare 
Sporadically distributed 

Widely distributed; common 
Sporadically distributed 

Widely distributed, but not common 

Sporadically distributed 
Sporadically distributed 
Sporadically distributed 
Widely distributed, but not common 
Rare 
Sporadically distributed 
Widely distributed; common 
Widely distributed, but not common 

Widely distributed, but not common 

Extremely rare 
Widely distributed, .. but not common 

Widely distributed; moderately common 

Importance as sport 
or commercial specie 

Commercial 
Commercial 

Commercial 

Sport 
Sport 

Commercial 
Commercial 

Commercial 



Appendix _D __ o Concluded 

Species* 

Black buffalo 
Smallmouth buffalo 
Golden redhorse 
Shorthead redhorse 
Silver redhorse 
Blue sucker 
Quillback 
River carp sucker 

Sunfish family 
Largemouth bass 
Smallmouth bass 
Black crappie 
White crappie 
Bluegill 
Green sunfish 
Longear sunfish 

Orangespotted sunfish 
Warmouth 

Temperate bass family 
White bass 
Yellow bass 

Trout-perch family 
Trout-perch 

DIstribution culd abundance 

Widely distributed; moderately common 
Widely distributed; moderately common 
Rare 
Widely distributed, but not common 
Rare 
Sporadically distributed 
Sporadically distributed 
Widely distributed; common 

Widely distributed; common 
Rare 
Widely distributed; common 
Widely distributed; common 
Widely distributed; common 
Widely distributed, but not common 
Moderately common near the mouth of 

the Ohio River 
Widely distributed; common 
Widely distributed, but not common 

Widely distributed; common 
Sporadically distributed 

Rare 

Importance as sport 
or commercial species 

Commercial 
Commercial 
Commercial 
Commercial 
Commercial 
Commercial 
Commercial 
Commercial 

Sport 
Sport 
Sport 
Sport 
Sport 
Sport 

Sport 
Sport 
Sport 

Sport 
Sport 

*The common names correspond with the scientific names shown in Pflieger's (1971) text "A Distributional Study of 
Missouri Fishes." 



-Appendix ~~- Fisheh collected from the Middle Mississippi River (Johnson, ~ al., 19?4; Ragland. 1974). 

Species* 

Bowfin 
Freshwater drum 
:Black bullhead 
Yellow bullhead 
Blue catfish 
Channel catfish 
Flathead catfish 
American eel 
Longnose gar 
Shortnose gar 
Spotted gar 
Gizzard shad 
Threadfin shad 
Skipjack herring 
Blackstripe topminnow 
Northern studfish 
Chestnut lamprey 
Silver lamprey 
Mosquitofish 
Carp 
Flathead chub 
River chub 
Silver chub 
Speckled chub 
Bluntnose minnow 
Bullhead minnow 
Fathead minnow 
Plains minnow 
Silvery minnow 

Waterways Experiment Station study 
Main 

Side Channel 
Channels 

X** 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 

X 

x 
X 
X 
X 

Borders 

X 

X 

X 

X 
X 
X 

X 
X 
X 

X 

X 

X 

X 

Missouri Conservation De~artment 
Main 

Side Channel 
Channels Borders 

X X 
X X 

X 
X 
X X 
X X 
X X 
X X 
X X 
X X 

X X 

X X 

X X 
X 
X X 
X X 

X 
X 
X X 

X 
X 
X X 
X X 
X X 

X 

I 
i 

stud! 

" I 

! 



Appendix ~ Continued. 

Waterwa!s Ex~eriment Station stud! Mi£l~ouri Conservation De2artment stud! 
Main Main 

Side Channel Side Channel 
S~ecies* Channels Borders Channels Borders 

Suckermouth minnow X 
Western silvery minnow X X 
Blacktail shiner X 
Emerald shiner X X X X 
Ghost shiner X 
Golden shiner X X 
Mimic shiner X 
Red shiner X X X X 
River shiner X X X X 
Sand shiner X X 

~ 
Silverband shiner X X X 

~ Spotfin shiner X 
N 

Spot tail shiner X 
Goldeye X X X X 
Mooneye X X 
Paddlefish X X 
Johnny darter X 
Logperch X 
Sauger X X X X 
Walleye X X X 
Brook silverside X X X X 
Shovelnose sturgeon X X 
Bigmouth buffalo X X X 
Black buffalo X X 
Smallmouth buffalo X X X X 
Shorthead redhorse X X 
River carp sucker X X X 
Largemouth bass X X 
Smallmouth bass X 
Spotted bass X X 
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Apnendix E 

Species* 

Black crappie 
White crappie 
Bluegill 
Green sunfish 

Concluded. 

Longear sunfish 
Orangespotted sunfish 
Warmouth 
White bass 
Yellow bass 

Waterways EXEeriment Station 
Main 

Side Channel 
Channels Borders 

X X 
X X 

X X 
X X 
X X 
X 
X 

X X 
X 

study Missouri Conservation DeEartment study 
Main 

Side Channel 
Channels Borders 

X X 

X X 

X X 
X 

X 
X X 

X 
X X 

*The common names shown correspond to the scientific names cited in Pflieger's (1971) text "A Distributional Study 
of Missouri Fishes" and the American Fisheries Society's publication !fA List of Common and Scientific Names of 
Fishes from the United States and Canada" (Bailey, 1970). 

**An X signifies collection in the side channels or the main channel border habitat. 



Appendix F Ran" and EndangerL'd Plant,; of the Middle Missls,·;ippi River. 

Common Name 

Liverworts 
1. 
2. 
3. 

Mosses 
4. Sword Moss 
5. 
6. 
7. 
B. 
9. 

10. 
11. 
12. 

Clubmosses 
13. Fir Clubmoss 
14. Shining Clubmoss 
15. Round-branched 

Ground Pine 
l~. Ground Cedar 

Adders -tongue 
17. Cut-leaved 

Grape Fern 
Ferns 

lB. Hay Scented 
Fern 

19. 

Cypress 
20. 

21. 

Grasses 
22. 
23. 
24. 
25. 
26. 

Sedges 
27. 

2B. 
29. 
30. 
31. 

32. 
33. 

Arum 
34. 

Arrowroot 

Spinulose Shield 
Fern 

Fed cedar 
(Frogbit ) 
American 
Frogbit 

Pale Manna Grass 
Inland Salt Grass 
Creeping Brachiaria 
Joint Grass 
Love Grass 

Teasel-like 
Cyperus 
Shining Nutrush 
Slender SedgL' 
Douglas' Sedge 
Bellows-beaked 
Sedge 
Graceful Sedge 
Schweinitz Sedge 

Arrow Arum 

35. Thalia 

Sc\.,nltfic Namp 

~icrolepid()zla ~vatica (Evans) Joerg. 
Bassani.a trqubata (L.) S. F. Gray 
!1ars·ciE:;'l{~ .sull i~nti..!. (De Not) Evans 

Bryoziphium norvegicum (Brid.) Mitt. 
Rhabdoweisia denticulata (Brid.) B.S.G. 
Syrrhopodon texanus Sull 
Philonotus capillaris Lindb. 
Isopterygium dischaceum (Mitt.) Jaeg. & Sauerb. 
Isopterygium muelle~ianum (Schimp) Jaeg. & Sauerb. 
Thamnobryum alleghaniense (C. Mull.) Nieuwl. 
Fontinalis disticha Hook. & Wils. ex Drumm 
Sphagnum capillaceum (Weiss) Schrank. var. tenerum 

(Sull. & Lesq. ex Sull.) Crum 

Lycopodium ~~~ L. var. patens (Beauv.) Desv. 
~copodium lucidulum Michx. var. lucidulum 
~ycopodium obscurum L. var. dendroideum (Michx) 

D. C. Eatan 
Lycopodiumgistachyum Pursh 

Botrychiu~ ~~~ct~ Spreng. var. dissectum 

Denns taedti.a punctilobula (Michx.) Moore 

Dryopteris ~stri~ (Jacq.) Waynar var. spinulosa 

Juniperus virginiana var. crebra Fern. & Frisc. 

Limnobium spongia (Bose) Steud. 

Glyceril:'. pallida (Torr.) Trin. 
Distichlis stricta (Torr.) Rydb. 
Brachiaria £1atyphylla (Griseb.) Nash 
Manisuris cylindrica (Michx.) Ktze 
Eragrostis reptans (Michx.) Nees 

.~~ dipsaciformis Fern. 

Scleria nitida Willd. 
Carex pr-ae~ilis Boott 
Care x douglasii Boott 
Carex ~orphyncha Liebm. 

Carel<. graci 111ma Schwein. 
Ca~_ Schweinitzii. Dewey 

Ppltandra. virgi~ica (L.) Schott & Endl. 

F-I 

Status* 

E 
E 
E 

E 
E 
E 
E 
E 
E 

E 
E 
E 

R 
R 
E 

SD 

R 

R 

R 

R 

R 

R 
R 
R 
R 
R 

SD 

R 
R 
E 
E 

SD 
E 

R 

R 
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Appendix F (continued) 

Common Name Scientific N~a=m~e~ ___________________________ ~S~t~a~t~u~'s* 

Orchids 
36. Large Whorled 

Po gonia 
37. Ladies Tresses 
38. Rattlesnake 

Plantain 
39. Green Adder's 

Mouth 
Elms 

40. Elms 
Nettles 

4l. Nellle 
Buckwheats 

42. Knotweed, 
Smnrtweed 

43. Knotweed, 
Smnrtweed 

44. Jointweed 
Magnolia 

45. CucumbeL Tree 
Fumitory 

46. Corydalis 
Cashew 

47. Poison Oak 
Holly 

48. American Holly 
Mallow 

49. Clustered Poppy 
Mallow 

50. Sida 
Evening Primrose 

51. Pri.mrose Willow 
Ginseng 

52. Wild Sarsaparilla 
Heath 

53. AZ2lea 

Styrax 
54. Snowbell 

Logania 
55. Polypremum 

Phlox 
56. Wild Sweet 

William 
Mints 

57. Hedge Nettle 
Figwort 

58. Water Hyssop 
Broom-rape 

59. Broom-rape 
Gourds 

60. Silva Manso 
Asters 

61. White Prairie 
Aster 

62. Seashore Chamomile 
63. Field Sow Thistle 
64. Rattlesnake Root 

lsotri~ v~rticillata (Willd.) Ra. 

Polygonell~ americana (Fisch. & Mey.) Small 

Magnoli~ acuminata L. var. acuminata 

Corydali£ halei (Small) Fern. & Schub. 

Rhus toxicodendron L. 

llex opaca Ait. 

Call i.!:!lOe triangulata (Leaven w.) Gray 

Sida elliotti T. & G. 

Aralia nudicaulis L. ---- --- ----

.Rhododendron rcseum (Loisel.) Rehd. f. 
~lbjj_~. Steyermark 

Polypremum procumbens L. 

Phlox maculata L. var. El!amidalis (Smith) 

Stac~ hyssopifolia Michx. var. ambigua Gray 

Bacopa acuminata (Walt.) Robinson 

Orobanche ludoviciana Nutt. --------
Cayaponia grandifolia (T.& G.) Small 

Aster commutatus (T. & G.) Gray 

Matricaria maritima L. var. agrestis (Knaf) Wilmott 
Sonchus arvensis L. 
F;:enanthes racemosa Michx. 

------------_._----_._-----_.-------
*The status of each species j,; indi'·al.(''' by the following symbols: 

(1) R - rare, (2) E - l'IHI;lngt'l"l'd, or (3) Sli ,;tatus undetermined 

R 

R 
R 

R 

E* 

SIJ 

R 

R 

R 

E 

E 

R 

E 

R 

E 

SU 

SU 

R 

R 

SU 

R 

su 

SU 

E 

SU 

R 

su 
SU 

E 



Appendis ___ G __ • Rare and Endangered Vertebrates of the Hiddle Mississippi River. 

Common Name 

Fish 

1. Alligator gar 
2. Alabama shad 
3. Sicklefin chub 
4. Sturgeon chub 
5. Pallid sturgeon 

6. Blue sucker 
Amphibians & Reptiles 

7. I)ark-sided 
Salamander 

8. Hole Salamander 
9. Eas tern Spade 

foot To&d 
10. Illinois Chorus 

Frog 
11. Western Bird

voiced Treefrog 
12. Green Treefrog 
13. Eastern Narrow 

Houthed Toad 
14. Hud Turtle 

15. Western Chicken 
Turtle 

16. Hieroglyphic 
Turtle 

17. Western Slender 
Glass Lizal'd 

18. Green Water 
Snake 

19. Broad-banded 
lois tel' Snak,q 

20. Northern nathead 
21. Timber Rattlesnake 
22. Eastern Hassas8.uga 

Rattlesnake 
23. Canebralte 

Rattlesnake 
24. Hellbender 

25. Alligator 
Sns,pping Turtle 

26. flains Hognose 
Snake 

27. Scarlet Snake 
28. Northern Lined Snake 

Birds 
29. Ruddy Duck 
30. Hooded Hergaser 
31. Black Duck 
32. Pintail 
33. Northern Shoveler 
34. Canvasback 
35. Black Vulture 
36.. Marsh Hawk 
37. Mississippi 

Kite 
Zi8. Snowy Ji:grat 

Scientific Name Illinois 

Lepisosteus spatuls, Lacepede R 
Alosa alabam~~ Jordan and Evermann R 
~boEsis ~ Jordan and Evermann R 
Hybops~_1!. ~li4!!. (Girard) R 
Scaphir~n£hus a1hus (Forbes and R 
Richardson) 

Cyc1eptus elongatus (Lesueur) 

Eurycea 10nt£,,~auda mel~nopleura R 

Am~st~ talpoideum (Holbrook) R 
Scaphiopus holbrooki (Harlan) R 

Pseudacris streckeri il1inoensis Smith R 

Hyla avfvoca avfvoca Vioeca R 

Hy!a_ cinerea (Schneider) R 
Gaetrophryne carolinensis carolinensis R 

(Holbrook) 
Kinosternon subrubrum subrubtum R 

(Lacepede) J( hippocre12~ Gray 
Deirochelys reticular!a miarfa 

Schwartz-- ,--,----- "---

Pseudemys condnna ,hieroglyphica R 
(Holbl:ook) x floridan~ hoyi (Agassiz) 

Oph:1sauru~~ ,~~_I!.~lIE. attenuatus_ Cope R 

E!i..!!:.:Id!: cyc1oplon 2LSlBJ2ion (Dumeril, R 
Dibron, and DUllled.l) 

~atr.!!. fas£.~ta .c0llfluena Blanchard R 

~£I!..~ 12l.£!:11!!. hallovvelli R 
Crotalus horr.:l.duB horri-duB R 
·SistrurUB·-;a~eUa'i""us·Ciitena tUB 

- (Rafinesque) 
Crotailius horridus atricaudatus 
I.atreUi-e----

~bral1cl.}~ !lll~g~niensis E 
al1£Ba~~~ (Daudin) 

~c.roc1emyB teIl2l!l!£~ (Troost) E 

!!~£~ ~e1l8 Baird and Girard R 

c:emophora coccinea (Blumenbach) 
:rE9.E.igoc1onion l.ine~ .!~ 

(Hallowell) 
~~Jamd('.£~ 
!!2£.hod:J7..te_s .£ll_cullatu,!!. (l.inngeuB) 
E:..~E!.. .!.l!.br:l.pes Bt.'ewster 
Anas acuta 
.~aB -;:}'{~l!E~ 
Ayt~ yalislnerl.a 
Coragyps ~~ (Bechstein) 
s.;Jrc~ £:L/.J..!l~~~ .!!2:lA'?oIli~, (Linnaeus) 
Ictini_~_ mi!!.~l~~lJ.'J?}:!!_~:!!' (WHson) 

,Egretta Thula 

E 
E 

R 
R 
R 
R 
R 
R 

R 

R 

Status* 
United 

Missouri States 

R 
R 
E 
E 
E 

R 

SU 

R 

R 

R 

R 

R 

R 

SU 

R 

E 

R 

R 

R 



COIIIIIIOtl Name 

lJifds -
(C~tibued) 

39. Little Blue 
Heron 

40. Black-crowned 
Night Heron 

41. Wood Ibis or 
Wood Stork 

42. Interior Least 
Tern 

43. Short-eared Owl 
44. Yellow-bellied 

Sapsucker 
45. Fish Crow 
46. BrcMO Creeper 
47-. Bewick's Wren 

48. Loggerhead 
Shrike 

49. Swainson' s 
Warbler 

50. Double-crested 
Cormorant 

51. Cooper's Hawk 
52 • Red-shouldered 

Hawk 
53. Osprey 

54. Peregrine Falcon 
55. Southern Bald Eagle 
56. Northern Bald Eagle 
57. Anhinga or Water 

Turkey 
58, Cliff Swallow 

59, Bank Swallow 

Mammals 

60. Southeastern 
Shrew 

61. Southeastern 
Bat 

62. 
63. 
64. 
65. 
66. 
67 • 

68 .• 

69, 

70 • 
71 
72 

73 

74 
75 

Kl!enS Bat 
Hoary Bat 
Swamp Rabbit 
Rice Rat 
Eastern Woodrat 
Golden Mouse 

Meadow Jumping 
l'1ouse 

Long-tailed 
Weasel 

Gray Bat 
Indiana Bat 
Eastern l'Iig-

eared Bat 
Western Big-· 

eared Bat 
Cotton Mouse 
Black Bear 

Scientific Name Illinois 

Florida caerlilea caerulea (l.innaeus) R 

Mycticorax nycticorax hoaetli (Gmelin) R 

Mycteria americana Linnaeus R 

Sterna albifrons athalassos R 
(Burleigh and Lowery) 

Asio flammeus flammeus (Pontoppidan) R 
Sj?'iiYrapictls varius. varius (Linnaeus) R 

Corvus ossifragus Wilson 
Certhia familiaris Linnaeus R 
Thryomanes 'bewickii pewickii R 

(Audubon) 
Lanius ludovicianus migrans Palmer R 

Limnothlypis swainsonii (Audubon) R 

Phalacrocorax auritus auritus (Lesson) E 

Acd.piter coaperii (Bonaparte) E 
~ lineatus_ lineatus (Gmelin) E 

Pandion haliaetus carolinensis E 
(Gmelin) 

Falco peregrinus ~tum (Bonaparte) E 
Haliaeetus leucocephalus leucocephalus E 
Haliaeetus leucocephalus leucoeephalus E 
Anhinga anhinga leucogaster (Vieillot) E 

Petrochelidon j?yrrhonota phrrhonota SU 
(Vieillot) 

Riparia riparia ripari~ (Linnaeus) SU 

~ longirostris Bachman 

Myotis austroriparius (Rhoads) 

Myoti~ Keenii (Merriam) 
Lasiurus cinereus (Beauvois) 
Sylvilagus acquaticuB Bachman 
Oryzomys palustris (Harlan) 
Neotoma floridana 
Peromyscus ~allii ~~~ 

Audubon and Bachman 
Zap?.!! hudsonius (Zimmerman) 

~ela frenata Lichtenstein 

Myotis Eises.£.!:..~ Howell 
Myotis sodalis Miller and Allen 
Plec~ rafinesquii. (I.e Conte) 

Plecotu~ townsendi. Cooper 

Peromlsc.!!~ ~.!l2-~ (Le Conte) 
llrs1l8 amer~~n~. Pallua 

(;-2 

R 

R 

R 

R 
R 
R 

R 

R 
E 
R 

E 

Statua* 
United 

Missouri States 

R 

R 

R 

E 

E 
R 

E 

E 

R 
E 

R 

R 
R 
R 

R 

E 
E 
E 

E 

E 

E 
E 

E 



, b0'l<.-

Status* 
United 

CoaDon Name Illinois Missouri States 

Mammals 
(Continued) 

76. Rtver Otter 
71. Bobcat 

Lutra canadensis (Schreber) 
Lynx rufus (Schreber) 

*Tha atatus of each species is indicated by the following symbols: 
(1) R - rare, (2) E - endangered, or 
(3) SU - status undetermined. 

R 
E 

E 

Source: United States Listed Endangered Fauna (U.S. Department of the Interior,1974); Rare 
and Endangered Vertebrates of Illinois, Preliminary Draft (Illinois Nature Preserve 
Commission, 1971); Rare and Endangered Vertebrates of Illinois (Illinois Department of 
Transporta~ion, 1975); Rare and Endangered Fish of Illinois (Lopinot and Smith, 1973): 
Rare and E'ldangered Species of Missouri (Missouri Department of Conservation and Soil 
Conservation Service, 1974); and A Survey of the Fauna and Flora Occuring in the 
Mississippi River Floodplain Between St. Louis, Missouri and Cairo, Illinois (U.S.Army 
Enaineer Watenrays Experiment Station, 1974). 



Appendix G1 
Table 1. 

Statistical Analysis of 1972-1973 Physiochemical and Biological Data from 
Side 9hannels in Middle Mississippi River 

5am2Iing Period 
June 1972 5e2tember 1972 Jul;t 1973 Over Periods 

No. No. No. 
Variable ---"L 5D Obs. ---"L __ 5_0_ Obs ---"L __ 5_0_ Obs __ X ____ 5_0_ Obs 

Pb:tsiocll!!!!ical {Surface) : 

Temperature, °c 26.2 1.3 69 27.7 1.9 69 29.9 1.5 39 27.6 2.2 177 
Dissolved Oxygen (DO), mg/t 6.6 0.9 69 8.3 2.6 69 6.7 2.2 39 7.3 2.2 177 
Turbidity, JTU 145.8 103.6 69 67.2 34.6 69 207.7 206.3 39 128.8 129.5 177 
pH 7.7 0.3 69 7.8 0.3 69 7.9 0.3 39 7.8 0.3 177 
Total Alkalinity, mg/g, 164.8 45.5 69 171.8 55.3 69 202.5 17 .5 39 J75,8 47,) 177 

Ph:ts ioc !l!mical {Bottom) : 

Temperature, °c 2'>.1 1.7 69 26.2 2.2 68 28.4 ],7 19 26,2 2, J If(, 

Di .. olved Oxygen (DO) , mg/t 5.1 1.7 69 ".4 2.2 68 4.7 2.1 '19 F).7 1,9 Ilf> 
Turbidity, JTU 190.0 112.5 69 94.6 45.9 68 240.8 209.8 'J9 } 6(. ,I, I ·~h. I) 1/(, 
pH 7.6 0.4 69 7.6 0.3 68 7,7 O. 'J 19 7.h 1),'1 1111 
Total Alkalinity, mg/l 183.9 106.8 69 182.0 95.6 68 211. 7 32 .6 \9 J 89.1 91. 1 176 

Benthos {no ./m2
) : 

Insecta 853.1 1068.8 69 151. 9 225.0 38 603.8 929.4 107 
Oligochaeta 1087.5 1240.6 69 286.9 369.4 38 803.1 1088.1 107 
Crustacea 0.3 1.3 69 0.6 2.4 38 0.6 1.9 107 
Pelecypoda 11. 3 28.8 69 9.4 18.1 38 10.6 25.6 107 
Hirudinea 0.4 1.6 69 0.1 1.0 38 0.6 1.3 107 
Gastropoda 1.3 4.4 69 1.3 3.1 38 1.3 3.8 107 

Total Density 1948.8 2048.1 69 451. 3 407.5 38 1416.9 1807.5 107 
Species Diversity, d 1.44 0.58 69 1.44 0.78 38 1.44 0.65 107 
Evenness Index, e 0.53 0.18 69 0.58 0.24 35 0.55 0.20 104 
Number of Taxa 43.8 18.8 69 40.6 24.4 38 43.1 21. 3 107 

Ph;ttOl!lankton {no./t) : 

Chlorophyta 2257.7 1889.9 69 1212.3 3301. 6 64 32.6 29.7 23 1500.7 2570.4 156 
Euglenophyta 2139.9 2054.5 69 1093.8 2692.1 65 67.4 77.9 23 1403.2 2314.5 157 
Chrysophyta 3556.9 2481.4 69 1882.5 1545.5 64 276.7 290.9 23 2386.4 2249.3 156 
Cyanophyta 419.2 501.1 69 227.5 266.5 66 0.0 0.0 23 278.1 399.1 158 
Cryptophyta 843.5 2119.1 69 32 .1 94.7 65 5.4 9.2 23 384.8 1458.5 157 

Total Density 9217.2 6881. 2 69 4471. 7 5544.5 64 382.2 332.3 23 5967.7 6598.2 156 
Species Diversity, d 2.97 0.50 69 2.80 0.60 63 1.82 0.67 22 2.74 0.68 154 
Evenness Index, e 0.79 0.10 69 0.80 0.12 63 0.78 0.21 22 0.79 O.ll 154 

Z00l!lankton {no./~) : 

C1.docera 5.1 5.4 69 7.7 11.1 64 1.0 2.3 22 5.63 8.31 155 
Copepoda 11. 2 8.9 69 10.1 8.5 64 3.4 3.7 22 9.67 8.5H 155 
Rotifera (adults) 22.1 39.4 69 26.9 32.1 64 3.7 7.6 22 21. 4 34. ? 155 
Rotifera (eggs) 17.3 25.7 69 9.8 17.9 64 0.5 1.6 22 11.8 21. 3 155 
Protozoa 13.8 15.7 69 16.8 18.8 64 10.9 18.9 22 14.6 17.5 155 

Total Density 69.5 67.5 69 71. 3 60.2 64 19.5 19.5 22 63.2 62.1 155 
Species Diversity, d 2.30 0.51 69 2.11 0.55 64 0.91 0.76 22 2.02 0.73 155 
Evenness Index, e 0.76 0.13 69 0.78 0.15 64 0.43 0.33 22 0.72 0.21 155 

Fish {l!er six seine hauls) : 

Total Fish 113.5 110.4 65 134.6 135.3 67 124.3 123.7 132 
Total Young-of-Year (YOY) 81.1 97.3 65 128.9 135.4 67 105.3 120.1 132 
Total Adult I Juvenile (A/J) 32.5 43.9 65 5.8 7.6 67 18.9 33.9 132 
Forage Fish (YOY) 57.5 88.0 65 89.7 129.1 67 73.8 111. 6 132 
Commercial Fish (YOY) 1.81 3.0 65 19.5 23.9 67 10.8 19.2 132 
Predator Fish (YOY) 0.0 0.0 65 0.3 0.6 67 0.2 0.4 132 
Sport Fish (YOY) 22.5 38.2 65 19.9 27.1 67 21. 2 32.9 132 
Forage Fish (A/J) 31. 2 43.9 65 3.8 5.0 66 17.4 33.9 131 
Commercial Fish (A/J) 0.6 2.2 65 0.1 0.6 67 0.4 1.6 132 
Predator Fish (A/J) 0.1 0.3 65 0.1 0.2 67 0.1 (1.2 132 
Sport Fish (A/J) 0.5 1.2 65 1.1 2.1 67 0.8 1.0 132 

Species Diversity, d 1.72 0.57 63 2.0 0.74 67 1. 89 0.68 130 
Evenness Index, e 0.62 0.17 63 0.63 0.20 67 0.62 0.18 lJ() 
Number of Taxa 7.3 2.5 65 10.2 3.2 67 H. H 1. J 13:2 

._--------
NOTE: X mean value 

sn standard deviat ion 
No. ohs "" l1umh(.'r of ohHl'rv'lt ions 

I nd ic,1 t t!S no s,lmpll' L:lken 

G1 - 1 
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Appendix G1 
Table 2. 

Statistical Analysis of 1972-1973 Physiochemical and Biological Data from 
River B<>rder Areas in Middle Misaissippi River 

SamEl1ng Period 
June 1972 SeEtember 1972 Jull' 1973 Over Periods 

No. No. No. 
Variable __ X_ SD Obs. __ X_ __ S_D_ Obs X __ 5_0_ Obs __ X ____ S_D_ 

Phl'siochemical (Surface) : 

Temperature, DC 28.8 0.9 11 28.8 0.9 
Dis801 ved Oxygen (DO) • mg/~ 4.6 1.0 11 4.6 1.0 
Turbidity. JTU 312.5 187.1 11 312.5 187.1 
pH 7.8 0.2 11 7.8 0.2 
Total Alkalinity. mg/~ 156.2 35.3 11 156.2 35.3 

f!!:t.siochemica1 (Bottom) : 

TE'mperature J °c 28.7 0.8 11 28.7 0.8 
Djssolved Oxygen (DO) • mg/~ 4.7 1.1 11 4.7 1.1 
Turbidity. JTU 394.5 169.7 11 394.5 169.7 
pH 7.8 0.2 11 7.8 0.2 
Total Alkalinity. mg/~ 158.5 32.5 11 158.5 32.5 

Benthos (no./m 2 ): 

Insecta 105.0 213.8 12 105.0 213.8 
Oligochaeta 123.1 138.8 12 123.1 138.8 
Crustacea 0.0 0.0 12 0.0 0.0 
Pelecypoda 3.1 6.3 12 3.1 6.3 
Hirudinea 0.0 0.0 12 0.0 0.0 
Gastropoda 0.0 0.0 12 0.0 0.0 

Total Density 231. 3 295.0 12 231. 3 295.0 
Species Diversity, d 1.00 0.75 12 1.00 0.75 
Evenness index, e 0.49 0.35 12 0.49 0.35 
Number of Taxa 23.8 15.6 12 23.8 15.6 

'phl'toElankton no.1 £): 

Chlorophyta 4:t.9 33.0 42.9 33.0 
Euglenophyta 18.6 24.1 7 18.6 24.1 
Chrys'Jphyta 223.6 237.5 7 223.6 237.5 
Cyanophyta 0.0 0.0 7 0.0 0.0 
Cryptophyta 4.3 7.9 7 4.29 7.87 

Total Density 289.3 282.3 7 289.3 282.3 
Species Diversity, d 2.30 0.50 2.30 0.50 
Evenness Index, e 0.88 0.10 0.88 0.10 

ZooElankton ~: 

CladocHa 0.0 0.0 10 0.0 '0.0 
Copepoda 0.1 0.4 10 0.13 0.41 
Rot ifera (adults) 0.3 0.6 10 0.34 0.65 
Rot ffera (eggs) 0.0 0.0 10 0.0 0.0 
Protozoa 9.3 20.7 10 9.3 20.7 

T'tal Density 9.8 20.6 10 9.8 20.6 
Species Diversity, d 0.28 0.43 10 0.28 0.43 
Evenness Index, e 0.23 0.34 10 0.23 0.34 

Fish (Eer six seine hauls): 

Total Fish 36.2 28.0 19 63.7 37.5 6 42.8 32.1 
Total Young-of-Year (YOY) 7.1 8.9 19 60.7 37.8 6 19.9 30.1 
Total AdultiJuveni1e (A/J) 29.0 25.9 19 3.0 2.0 6 22.8 25.2 
Forage Fish (YOY) 7.0 8.9 19 38.0 33.4 6 14.4 2;'.8 
Commercial Fish (YOY) 0.5 0.2 19 8.8 11.5 6 2.2 6.5 
Predator Fish (YOY) 0.0 0.0 18 0.0 0.0 6 0.0 0.0 
Sport Fish (YOY) 0.1 0.2 19 13.8 15.4 6 3.4 9.3 
Forage Fish (A/J) 29.1 25.9 19 2.0 1.8 6 22.6 ~ 2 .1. 
Commercial Fish (AI J) 0.0 0.0 19 0.0 0.0 6 0.0 0.0 
Predator Fish (All) 0.0 0.0 18 0.2 0.4 6 0.1 0.2 
Sport Fish (All) 0.0 0.0 19 0.8 1.6 6 0.2 0.8 

Species Diversity, d 0.84 0.5 19 1. 78 0.40 6 1.06 0.64 
Evenness Index, e 0.47 0.2 19 0.64 0.12 6 0.51 0.22 
Number of Taxa 3.5 1.5 19 7.0 1.7 6 4.3 2.1 

NOTE: X ;::: mean value 
SO standard deviation 

No. obs : number of observations 
- . indicates no sample taken 

G1 - 2 

No. 
Qb.!' 

11 
11 
11 
11 
11 

11 
11 
11 
11 
11 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

7 
7 
7 
7 
7 
7 
7 

10 
10 
10 
10 
10 
10 
10 
10 

25 
25 
25 
25 
25 
24 
25 
25 
25 
24 
25 
25 
25 
25 



'Appendix H. CHEMICAL ANALYSIS OF SEDIMENTS AND WATER - SAMPLING PERIOD II 
(Emge, et al., 1974) 

Sediments 

Concentration, % (Dry Weight Basis) 

S:fde Total 
Channel Volat:Ue Kjeldahl Ammonia 

Station No. Solids COD Nitrogen Nitrogen Mercury Zinc 

3-2 6.27 6.05 0.182 0.017 <0.00001 0.0098 
3-3 5.91 5.44 0.151 0.010 0.00001 0.0132 
4-1 4.72 2.39 0.106 0.009 ·0.00001 0.0089 
4-2 2.r.O 1.41 0.069 0.006 <0.00001 0.0047 
.4-3 5.62 4.99 0.126 0.011 <0.00001 0.0092 
5-1 3.36 3.13 0.086 0.008 <0.00001 0.0060 
5-2 6.26 6.19 0.183 0.011 0.00001 0.0097 
5-3 4.81 4 .• 78 0.146 0.005 0.00001 0.0092 

Water 

Total 
Side Vo1t1t1le Kje1dah1 Ammonia 

Channel Solids COD Nitrogen Nitrogen Mercury Zinc 
Station No. mg/1 mg/1 mg/1 rog/1 Hg/1 mg/1 

3~2 96 35.0 0.8 0.0 1.8 0.03 
3-3 74 25.3 1.0 0.0 0:8 0.03 

H-l 

Lead 

0.0021 
0.0018 
0.0020 
0.0016 
0.0015 
0.0018 
0.0025 
0.0029 

Lead 
mg/1 

0.01 
0.01 



Appendix I. CHEMICAL ANALYSIS OP SEDIHENTS AND WATER - SAMPLING PDIOD III (Emge, et al., 1974) 

,-
SEiilHENTS 

Total Total Sol I .latlte. 
s/c- COD N03 N02 TIDI Pboa r. PeO Aa sa Pb • 1n Cd Hn 6000c 

Sta. , mg/kg mg/ltg liS/kg IIg/kg IIg/ltg IDgiltS' IlIg/kg III/Ita IIg/lta .. /lta .. /ltg ail/lta IIs/kg .,/lta 

3-3 31qll ~ 1.0 <:1.0 1381. 25 ·4.310 3i 2.tS 15.1 32 114- I.Q 81l ~qO~1 

~-2. 17 LtIl <1.0 <I.() 597 1'+ 13,902 33 0.B7 32.0 ,~ b2 O.b 345 l5,'H5 

7-3 39 ,zQZ "1.0 <: I.b 22&f-l 37 't SbO Lt5 z.5L 42·5 if-q \'13 HJ 1038 561i,'f 

/5"-3 L\-I,3l2 <1.0 <1.0 1889 41 .3OJ2b5 29 b.53 32.1 38 131 O.q .213 5Q,~10 

20-3 !9.~ lif </.0 <i.O 1230 17 12,12f 30 <0.02 25.2 15 50 0.1 if-Il l?IQS 

WATER 

--< 
I, T- I NH4. N 

Ferrous Total Total 
S/C- , COD N03, N N02. N '!'lCN • Iron Iron Aa Hg Pb Zn Cd Hn Phoa 

Sta. # mgt!. mg/l mall mall .g/l mg/l mg/l mg/l mg/l .g/l mg/l IIg/l IIgll .,./1 

3-3 Jb.5 1.4-
~~ 

<(,.001 I 0./ 1.0 <O! I 0.1 <6.02 /.q <.0.01 <0,00 , <0.001 ~O.I 1.1 

7-~ 17.8 42 0.0'+<) <0.1 1.3 <'0.1 < 0./ <0.62 1·5 <0,01 0.00(' .: u.OD I <: 0.' o,B 

15-3 12:1 +.2 0.011 0·5 1.2 <.t">.1 O.LJ. (0.02 0·7 ~O.OI ~006r.1 '0.001 0.8 \.5 

Z(}.3 /5.7 3.5 "0.001 <D. I 0.8 <0.1 0.2 <0.02 1.2 ~O,OI <0.001 <u.OOI lD., /.2 



Appendix J. MEAN VALUES AND NmJBER OF OBSlmV:4tr~_9],-~ICAL..,CHEMICAL VARIABLES !OJ. 
DREDGED AND DISPOSAL SITES 

MIDDLE MISSISSIPPI RIVER 
SEPTEMBER 1973 

(Solomon, et al., 1974) 

0 Dissolved Oxygen, .s/t lllt. Temperature. C 
Surface Bottom Surface -Bottom Surf :\l'I' \\nII"IlID 

River Dredged Disposal Dredged Disposal Dredged Disposal Dredged Disposal Dredged Disposal Dredged.-nfsposal 
Mile Site Site 21~ Site ~ Site Site 0; ite Site Site Site Site 

49 2.4.8 (1) 24.6 (2) 25 (1) 24.5 (2) 5.3 (1) 5.6 (2) 5.6 (1) 5.5 (2) 7.5 (1) 7.3 (2) 7.3 (1) 7.4 (2) 

57 25.0 (1) 25.0 (1) 6.2 (1) 6.2 (1) 7.4 (1) 7.4 (1) 
61 25.2 (1) 25.2 (1) 6.2 (1) 6.0 (1) 7.4 (1) 7.~ (1) 

65 25.0 (1) 25.0 (1) 25.0 (1) 25.0 (1) 6.3 (1) 6.3 (1) 6.4 (1) 6.2 (1) 7.4 (1) 7.s( 1) 7.4 (1) 7.4 (1) 
90 25.0 (1) 25.0 (2) 25.0 (1) 25.0 (2) 5.8 (1) 5.8 (2) 5.7 (1) 5.8 (2) 7.3 (1) 7.2 (2) 7.4 (1) 7.3 (2) 
97 25.0 (1) 25.5 (1) 25.0 (1) 25.0 (1) 6.6 (1) 6.8 (1) 6.6 (1) 6.5 (1) 7.4 (1) 7.4 (1) 7.4 (1) .7.4 (1) 

- 102 26.0 (1) 25.9 (1) 6.8 (1) 6.9 (1) 7.3 (1). 7.6 (1) i • 
107 24.0 (1) 24.0 (1) 7.3 (1) 7.4 (1) 7.4 (1) 7.6 (1) 

110 24.0 (1) 25.0 (1) 24.0 (1) 25.0 (1) 7.4 (1) 6.8 (1) 7.3 (1) 7.5 (1) 7.4 (1) 7.5 (1) 
116 26.6 (1) 26.7 (1) 26.4 (1) 26.S (1) 7.9 (1) 8.1 (1) 7.6 (1) 7.8 (1) 7.6 (1) 7.6 (1) 7.6 ( 1) 7.5 ( 1) 
122 26.5 (1) 25.8 (2) 25.9 (1) 25.8 (2) 8.4 (1) 7.6 (2) 7.9 (1) 7.8 (2) 7.4 (1) 7.4 (2) 7.5 (1) 7.4 (2) 

125 25.0 (1) 26.0 (1) 24.8 (1) 26.0 (1) 4.6 (1) 6.2 (1) 6.1 (1) 6.2 (1) 7.4 (1) 7.5 (1) 7.3 (1) 7.S (1) 

135 26.3 (1) 26.3 (1) 6.3 (1) 6.2 (1) 7.4 (1) 7.6 (1) 7.5 (1) 7.5 (1) 
155 25.9 (1) 26.0 (1) 6.4 (1) 6.2 (1) 7.3 (1) 7.6 (1) 7.4 (1) 7.8 (1) 

179 25.8 (1) 26.2 (2) 26.0 (1) 26.6 (2) 7.2 (1) 6.8 (2) 7.0 (1) 6.6 (2) 7.5 (1) 7.6 (2) 7.2 (1) 7.4 (2) 

Minimum 24.0 24.6 24.0 24.5 4.6 5.6 5.6 5.5 7.3 7.2 .7.2 7.3 
Maximum 26.6 26.7 26.4 26.6 8.4 8.1 7.9 7.8 7.6 7.6 7.6 7.8 

Grand 25.2 25.5 
~lean 

25.1 25.5 6.5 6.6 6.6 6.S 7.4 7.4 7.4 7.S 

Note: Entries are mean value(number of observations). 



Appendix J. Conc~uded 

Total Alkaliult~! m~/t Settleable Solids a ms/! TurblditI a JTU 
Surface Bottom Mid-DeEth Surface Bottom 

River Dredged Disposal Dredged Disposal Dredged Disposal Dredged Disposal Dredged Disposal 
Hile Site Site Site Site Site Site Site Site Site Site 

49 192 (2) 195 ( 2) 0.5 (1) 0.6 (1) 145 (2) 162 (2) 

57 194 (1) 194 (1) 0.5 (1) 170 (1) 185 (1) 

61 195 (1) 194 (1) 0.4 (1) 80 (1) 110 (1) 

65 192 (1) 191 (1) 192 (1) 191 (1) 0.2 (1) 0.3 (1) 95 (1) 95 (1) 95 ( 1) 105 (1) 

90 186 (1) 185 (2) 189 (1) 186 (2) 0.3 (1) - 0.5 (2) 172 (2) 180 (2) 

97 183 (1) 185 (1) 190 (1) 189 (1) 0.2 (1) 0.1 (1) 104 (1) 88 (1) 102 (1) 109 (1) 

102 175 (-1) 177 (1) 0.4 (1) 160 (1) 240 (1) 

107 169 (1) 186 (1) 170 (1) 178 (1) 0.4 (1) 0.4 (1) 190 (1) 170 (1) 185 (1) 150 (1) 

110 178 (1) 183 (1) 182 (1) 178 (1) 0.2 (1) 0.3 (1) 152 (1) 140 (1) 

116 201 (1) 203 (1) 0.6 (1) 0.4 (1) 180 (1) 185 (1) 
t- 122 203 ( 2) 200 (2) 0.3 (1) 0.3 (1) 113 (2) 164 (2) I 
N 

125 208 (1) 211 (1) 0.8 (1) 0.5 (1) 180 (1) 72 (1) 

135- 211 (1) 203 (1) 1.0 (1) 0.3 (1) 92 (1) 92 (1) 

155 211 (1) 212 (1) 0.2 (1) 0.2 (1) 101 (1) 87 (1) 

179 210 (2) 208 (2) 0.5 (1) 90 (2) 94 (2) 

}/.inimum 169 175 170 177 0.2 0.1 95 80 95 72 

MaxinUID 201 211 203 212 1.0 0.6 190 180 185 240 

Grand 184.8 194.9 187.6 194.0 0.42 0.38 129.6 132.5 127.3 138.3 
~ean 

Note: Entries are mean value (number of observations). 



Appendix K. MEAN VALUES. NUMBER OF OBSERVATIONS, 

River 
Border 
Areas -
Ri ver 
Mile 

c Temperature, C 
Surface 

1 2 3 ---
65 

100 

129 

24.7 

25.3 

26.0 

Hinimum 24.7 
~axil!.um 26.0 

9 

8 

9 

0.3 

0.4 

0.0 

Grand 25.3 8.7_ 0.2 
Mean 

Note: Column 1 .. ' ,mean value 

Bottom 
_1 __ 2_ 

24.7 9 

25.4 

25.9 

24.7. 
25.9 

8 

9 

25.3 8.7 

Column 2 - number of observations 

Column 3 - standard deviation 

_3_ 

0.2 

0.1 

0.2 

0.2 

AND STANDARD DEVIATIONS OF PHYSICAL-QIEMICAL VARIABLES FOR THREE RIVER BORDER AREAS 
MIDDLE MISSISSIPPI ~IVER 

SEPTEMBER 1973 

(Solomon, et al., 1974) 

1 

6.5 

5.9 

6.3 

5.9 
6.5 

Dissolved Oxygen, mg/t 
Surface Bottom 
_2_ -.L -L _2_ 

9 0.5 6.5 9 

8 0.1 

9 0.3 

5.8 8 

6.2 9 

5.8 
6.5 

6.2 8.7 0.3 6.2 8.7 

• 

_3_ 

0.5 

0.4 

0.2 

0.4 

Surface 
_1 ___ 2_-1.. 
7.4 3 0.1 

7.4 3 0.1 

7.4 3 0.1 

7.4 
7.4 
7.4 3 0.1 

pH 
Bottom 

-L _2_ -L 
7.5 3.0.1 

7.4 
7.4 

7.4 
7.5 

7.4 

3 

3 

3 

0.1 

0.1 

0.1 
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Appendix K. Concluded 

River 
Border Total Alkalinit~z '!!l8./1. 
Areas - Surface Bottom 
River 
Hile 1 2 3 --L... 2 

65 195.7 3 0.6 196.3 3 
100 178.7 3 8.1 180.7 3 
129 192.3 3 1.4 195.7 3 

Minimum 178.7 180.7 
Maximum 

195.7 196.3 

Grand 188 .. 9 3 3.4 190.9 3 
Mean 

Note: Column 1 = mean value 

Co1lli~n 2 = number of observations 

Column 3,= standard deviation 

-1. 
3.2 

8.1 

5.0 

5.4 

l' 
t 
". 

" 
f 

Settleable Solids, mg/t Turbidity, JTU 
Mid-DeEth Surl'ace BoEEom 

1 2 ....L -L 2 -L 1 2 ..L - -
0.2 1 87.7 7 8.5 93.3 3 12.6 

0.5 1 72.1 7 11.9 107.0 3 30.4 

0.5 1 124.2 9 12.9 147.3 3 6.4 

0~2 72.1 93.3 

0.4 124.2 147.3 

0.4 1 94.7 7.7 11.1 115.9 3 16.5 



Appendix L. 

River Mile COD N03-.N ~ 

179 8.0 1.3 0.008 , 

ISS 8.7 0.1 <0.001 

125 6.9 1.0 0.021 

110 7.5 1.6 0.031 

65 7.3 2.9 0.010 

Illinois 
Criterial6 
(mg/ t) 

1< 
',Jgl1 

CHEMICAL ANALYSIS or VATER SAMPLES COLLECTED FROM SELECTED DREDGED SIDS 
MIDDLE MISSISSIPPI RIVER, SEPTEMBER 1973 

(Solomon. et a1 •• 1974) 

Water AnalIs1s, mg/t 

Total Total Ferrous 
* NH4t1!. TKN Arsen1c _P- J.L- Fe 2m- !!L- -fL. ~ 

<0.1 1.2 <0.02 3.5 4.1 0.3 0.3 0.8 <0.01 <0.001 

<0.1 0.3 <0.02 1.8 6.9 <0.1 0.7· 1.2 <0.01 <0.001 

0.1- 0.8 <0.02 <0.1 <0.1 <0.1 <0.1 2.6 <0.01 <0.001 

<0.1 1.2 <0.02 <0.1 6.1 <0.1 0.3 12.9 <0.01 <0.001 

<0.1 0.7 <0.02 0.5 1.5 <0.1 0.1 1.8 <0.01 <0.001 

• 
1.5 1.0 1.0 1.0 0.0005 0.1 0.05 

Pestie1dl!1J 
(Organo-

~ Phenol CIan1de chlor1de!l~ 

<0.001 <0.004 <0.003 no meaeurabl 
concentratlo:. 

<0.001 <0.004 <0.003 It It 

<0.001 It " 
0.008 It " 

0.002 " " 

1.0 0.1 . 0.025 
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Appendix M. CHEMICAL ANALYSIS OF SEDIMENT SAMPLES COLLECTED FROM SELECTED DREDGED SITES 
HIDDLE MISS:J;SSIPPI RIVF.R, SEPTEMBER 1973 

(Solomon, et al., ·1974) 

Total 
River Hile .s.Q!L N03,N N02,N NH4.N 2!!L Arsenie _P-

179 3.280 <1.0 <1.0 80.0 <0.2 6.0 

155 983 <1.0 <1.0 36.0 <0.2 3.0 

125 2,126 <1.0 <1.0 101.0 <0.2 8.0 

110 1,180 <1.0 <1.0 40.0 <0.2 2.0 

EPA 5.0 0.10 
Criteria 

%(Dry wt. 
Basis) 

*TO convert mgtkg to %(dry wt. basia) multiply by 1.0 x 10-4 

** \.Ig/kg 

Sediment Analxsis ~mglkB) 

Total Ferrous 
** ~ Fe ~ .1!L-

3,150 <0.1 80.0 1.6 

2,524 <0.1 43.0 1.9 

2,183 <0.1 42.0 2.4 

3,571 <0.1 61.0 1.0 

0.0001 

• 

.. 
~ 

2!L. ..£L --~!!.- Phenol 

3.0 <0.1 t~.O 0.04 

1.0 <0.1 10.0 0.04 

2.0 <0.1 8.0 

3.0 <0.1 18.0 

0.005 0.005 

Pesticides 
·Volatlle (Or8Ilno-

C~anlde SoUds chlorides) 

0.03 3797 no measurabl 
concentraU" 

0.03 3491 " " 
2808 " " 

4002 " " 

6.0 



APPENDIX M1 

U. S. EPA REGION IX DREDGED MATERIAL DISPOSAL CRITERIA 

Parameter 

Volatile Solids 

Chemical Oxygen Demand 

Total Kje1dah1 Nitrogen 

Oil and Grease 

Maximum 
Percent 

Dry Weight 

Mercury 0.00005 

Lead 0.0050 

Zinc 0.0075 

Cadmium 0.0002 

Copper 0.0050 

Source: Lee and Plumb, 1974 



APPENDIX Ml 

CRITERIA FOR DETERMINING ACCEPTABILITY OF DREDGED MATERIAL DISPOSAL 

INTO OPEN WATERS 

Lightly Polluted Heavily Polluted 
Parameter Units Mean Range Mean Range 

Total Volatile Solids Percent 2.9 0.7 - 5.0 19.6 10.2 - 49.3 

Chemical Oxygen Demand g/Kg 21 3 - 48 177 39 - 395 

Kje1dahl Nitrogen g/Kg 0.55 0.01 - 1.31 2.64 0.58 - 6.80 

Total Phosphorus g/Kg 0.58 0.24 - 0.95 1.06 0.59 - 2.55 
3: 

r-' 

g/Kg I Grease and Oil 0.56 0.11 - 1.31 7.15 1.38 - 32.1 
'" 

Initial Oxygen Demand g/Kg 0.50 0.08 - 1. 24 2.07 0.28 - 4.65 

Sulfides g/Kg 0.14 0.03 - 0.51 1. 70 0.10 - 3.77 

Redox Potential MV +0.05 -0.18 - +0.41 -0.l3 -0.22 - +0.11 

Source: Lee and Plumb, 1974 



Ap ,)2nd ix N, j'ionthly Averages of Water Quality Data from the Mississippi River at East St. Louis, Illinois (River Mile 192.1) Taken by the U. S. Geological 
Survey from October 1971 to September 1972. (Concentrations in mg/l unless otherwise stated)(U. S. Geological Survey, 1972) 

Dissolved Methylene 
Dissolved Dissolved Dissolved Dissolved Dissolved Ammonia Organic Dissolved Total Blue Active Hardness Alkalinity 

:Jate Sodium Potassium Chlorides Fluoride Nitrate Nitrogen Nitrogen Phosphorus Phosphorus Substance (Ca and ~{g) as CaC03 

C1ct. 27 0.70 0.00 0.43 0.16 0.26 0.06 231 162 

:~O': • 28 0.50 0.02 0.82 0.12 0.40 0.05 225 156 

uec. 30 4.10 0.92 0.25 0.10 0.25 0.08 215 144 

lan. 16 3.6 29 0.2 4.10 0.63 0.33 0.12 0.15 0.07 285 177 

:e:, •• ' 40 2.70 0.50 0.74 0.15 0.29 0.08 156 192 

~·!ar • 38 1.80 0.01 1. 70 0.15 0.29 0.10" 276 160 

~ ,';'pr. 30 4.50 0.00 1.30 0.21 0.24 239 146 

~ay 31 0.12 0.51 242 154 

]'"lne 15 3.6 30 0.4 2.70 0.04 0.55 0.15 0.07 260 170 

_~ul:; 16 4,9 30 0.3 5.00 0.00 0.55 0.30 0.37 0.10 271 171 

Aug. 23 3.95 0.00 0.62 0.20 0.76 0.04 224 161 

Sept. 29 0.3 3.20 0.00 0.34 0.18 0.35 0.06 226 155 



Appendix N. Concluded 

Specific Color Chemical Biological Inmedlate Fecal 
Conductance (Platinum Temperr t'Jre Oxygen Oxygen Dissolved Percent Coliform Coliform 

Date (Hicromhr~) pH Cohalt Units) Turbidity (Deg. C. ) Demand Demand Oxygen Saturacion (Col. per 100 mI.) (Col. per 100 n1.) 
------ -~------

Oct. 518 8.8 25 72 21.£ 23.2 1.6 7.9 90.2 40200 

~ov. 420 8.0 28 110 12.1 28.7 2.2 8.6 84.7 20625 

Dec. 380 7.9 34 325 6.4 29.0 3.9 10.5 88.5 45000 

Jan. 520 8.0 37 135 4.t 31.5 3.6 11.1 86.2 3400 

Feb. 560 8.0 36 54 3.9 2.9 10.0 77.0 19800 

Har. 520 7.8 36 269 8.~ 5.6 9.6 81.2 14500 
z 
I 

f-.l Apr. 474 7.9 33 290 11.9 2.9 8.0 75.2 8250 

May 470 8.0 30 137 14.6 2.0 6.2 74.5 16600 

June 525 7.8 28 175 23.7 1.3 5.1 60.0 29500 

July 544 7.9 29 89 25.8 1.8 5.0 60.0 65000 

Aug. 7.7 29 186 26.5 13.0 0.6 5.4 66.7 55000 1600 

Sept. 500 7.8 32 186 24.2 1.0 6.0 69.0 50000 



Appendix O. Continued 

Monthly Averages of Water Quality Data from the Mississippi River at Cape Girardeau, Missouri (River Mile 54.3) Taken by the U.S. 
Geological Survey from October 1971 to September 1972 (Concentrations in mg/l unless otherwise stated) 

Dissolved Methylene 
Dissolved Dissolved Dissolved Ammonia Organic Dissolved Total Blue Active Dissolved Hardness Non-Carbonate 

Date Chlorides Fluoride Nitrate Nitrogen Nitrogen Phosphorus Phosphorus Substances Solids (Ca,Mg) Hardness 

Oct. 0.0 0.90 0.00 0.68 0.10 0.14 0.15 380 225 ,65 

Nov. 0.3 0.81 0.00 0.42 0.00 0.23 0.03 340 206 51 

Dec. 0.2 0.80 0.15 1.40 0.05 0.22 0.05 337 189 43 

I Jan. 0.1 3.20 0.22 0.64 0.11 0.52 0.02 291 219 50 
N 

Feb. 0.3 1.10 0.00 1.10 0.12 0.18 0.10 410 266 82 

Mar. 0.3 1.20 0.47 0.82 0.14 0.31 0.14 325 209 52 

Apr. 24 0.0. 2.00 0.01 1.50 0.14 0.35 0.14 290 190 48 

May 22 0.2 0.14 0.02 0.66 0.08 0.18 0.05 263 193 44 

June 23 0.5 2.00 0.04 0.76 0.11 0.11 0.08 327 232 68 

July 22 0.2 1.40 0.01 0.02 0.25 0.82 0.05 315 226 52 

Aug. 16 0.4 1.20 0.08 0.49 0.21 0.42 0.05 313 210 44 

Sept. 19 0.3 1. 70 0.02 0.72 0.15 0.82 0.06 280 198 42 



Appendix O. Continued 

i!onthly Averages of Water Quality Data from the Mississippi River at Cape Girardeau, Missouri (River Mile 54.3) Taken by the U.S. 
Geological Survey from October 1971 to September 1972 (Concentrations in mg/l unless otherwise stated) 

Specific Color Chemical Biological 
Alkalinity Conductance (Platinum Temperature Oxygen Oxygen Dissolved Percent 
(as Ca Co 3) (Miromhos) pH Cobalt Units) Turbidity (Deg. C.) Demand Demand Oxygen Saturation 

Date 

Oct. 162 629 7.8 16 80 19.9 20 2 •. 8 6.2 68 

Nov. 152 539 7.8 21 145 10.6 22 2.9 8.6 78 

Dec. 142 489 7.8 31 285 5.4 41 3.4 13.3 86 

,. Jan. 160 548 8.0 28 188 2.5 29 3.2 10.6 75 
'-' 

Feb. 185 613 7.7 26 180 1.5 16 3.2 11.7 85 

Mar. 157 509 7.7 27 295 7.2 27 4.4 9.9 82 

Apr. 138 436 7.7 24 316 11.6 30 3.2 8.7 78 

May 141 444 7.7 21 325 18.1 26 4.3 6.8 69 

June 159 558 7.7 23 220 24.5 33 2.0 5.8 68 

July 165 520 7.7 10 208 27.3 33 1.4 5.4 70 

Aug. 155 490 7.7 18 230 27.6 18 1.0 5.5 70 

Sept. 153 470 7.7 30 260 24.5 37 1.1 4.8 54 



Date 

Oct. 

Xov. 

Dec. 

Jan. 

T 
"" Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Appendix O. Conduded 

Monthly Averages of Water Quality Data from the Mississippi River at Cape Girardeau, Missouri (River Mile 54.3) Taken by the U.S. 
Geological Survey from October 1971 to September 1972 (Concentrations in mg/l unless otherwise stated) 

Fecal 
Coliform 

(Col. per 10Oml) 

79000 

1600 

2300 

800 

100 

1000 

1000 

5000 

8600 

3000 

8500 

Streptococci 
(Col. per 10Oml) 

75 

4400 

3800 

2000 

220 

750 

850 

600 

3600 

2000 

600 



Appendix P. Seasonal chemical and physical characterilltics of the Liberty ~ Ft. Chartres, and 
Osborne side channels and adjacent main channel border areas of the Mississippi 
River, 1':172-1973 (Ragland, 1974) 

,I 

Secchi Platinum Water Water Dissolved Dissolved 
disk wire Specific Total temperature temperature oxygen oxygen 

transparency turbidity conductance alkalinity at .grface at batt .. at surface at bottom 
~cm2 (~/ll ~micromhos) !msll) 2H ! C) {oC~ ~mgL1L- (mill) 

Main Main Main Main Main Main Main Main Main 
Side chan. Side chan. Side chan. Side chan. Side chan. Side <:h.tn. Side chan. Side chan. Side chan. 

Study area etlan. border chan. border chan. border chan. border chan. border chan. border chan. border chan. border chan. border 

Liberty 
Sun:aer 15.2 15.2 138 150 445 460 46 64 8.0 8.0 26.4 26.6 25.5 26.6 10.0 10.0 10.0 10.0 
Fall 11.4 10.2 180 160 485 455 180 120 8.3 7.9 20.5 20.0 20.0 20.0 6.0 8.0 8.0 8.0 
Winter 5.1 5.1 800 700 315 390 40 48 7.0 7.0 0.6 1.1 1.1 1.1 13.0 .14.0 13.0 13.0 
Spring 3.B 5.1 750 700 330 315 10 15 7.7 7.8 15.5 16.1 15.5 16.1 11.0 11.5 10.5 10.5 
Station average 8.9 8.9 467 428 394 405 69 62 7.5 7.7 15.8 16.1 15.5 16.1 10.0 11.0 10.5 10.5 

Ft. Chartres 
S""""cr 3/ •• 3 12.7 110 205 475 455 62 125 8.3 7.9 29.4 27.8 22.2 27.5 15.0 10.5 9.0 9.5 
Fall 20.3 8.9 75 250 470 530 1BO 140 B.3 8.3 21.6 20.0 19.7 20.0 6~ 0 6.0 6.0 6.0 
'·:inter 25.4 15.2 88 230 460 550 75 78 7.8 7.8 2.2 1.7 2.8 1.9 14.0 14.0 12.0 13.0 

'"0 
Spring 6.4 5.1 600 500 360 320 20 10 7.8 7.8 16.9 16.6 16.6 16.9 9.5 10.5 10.5 10.0 

I Station average 21.6 10.2 218 296 441 464 84 88 8.0 8.0 17.5 16.6 15.3 16.6 11.0 10.0 9.5 9.5 ,.... 
~ 

S1..IDDer 22.9 12.7 160 188 455 475 85 79 8.3 7.9 28.9 27.2 27.2 27.2 13.5 9.5 10.5 9.5 
Fall 14.0 12.7 160 150 460 460 140 100 8.0 7.9 19.1 18.9 18.9 18.9 8.0 6.0 9.0 8.0 
Winter 14.0 14.0 140 140 480 495 140 50 7.8 7.7 1.4 2.2 1.4 1.7 14.0 12.0 14.0 12.0 
Spring 6.4 3.8 450 700 400 250 30 20 8.0 8.0 16.4 16.9 16.6 16.9 10.5 12.0 11.0 11.0 
Station average 14.0 10.2 228 294 449 420 99 62 8.0 7.9 16.4 16.4 16.1 16.1 11.5 10.0 11.0 10.0 

All stat ions 
SUl!mer 24.1 14.0 136 181 458 463 64 89 8.2 7.9 28.3 27.2 25.0 27.2 13.0 10.0 10.0 9.5 
Fall l5.2 10.2 138 187 472 482 167 120 8.2 8.0 20.5 19.7 19.4 19.7 6.5 6.5 7.5 7.5 
Winter I! .. S 11.4 343 357 418 478 85 59 7.5 7.5 1.4 1.7 1.7 1.7 13.5 13.5 13.0 12.5 
Spring ~l. 5 5.1 600 633 363 295 20 15 7.8 7.9 16.4 16.6 16.4 16.6 10.5 11.5 10.5 10.5 

Grand average 11, .6 10.2 304 340 428 430 84 71 7.9 7.8 16.6 16.4 15.5 16.4 11.0 10.5 10.0 10.0 



Appendix Q. Public Notice of Channel Maintenance 
Dredging, Mississippi River Between 
Cairo, Illinois, and the Mouth of the 
Missouri River 



pi 

IN REPLY .. EFER TO 

LMSOD 1-1 

DEPARTMENT OF THE ARMY 
ST. LOUIS DISTRICT, CORPS OF ENGINEERS 

210 NORTH 12TH STREET 
ST. LOUIS, MISSOURI 63101 

16 September 1974 

PUBLIC NOTICE OF CHANNEL MAINTENANCE DREDGING 

1. predging Required. It is necessary that this District perform 
channel maintanance dredging in the ~ississippi River between Cairo, 
Illinois and the mouth of the Missouri River. Dredp,inr is required to 
maintain a project depth of nine feet within this reach. The attached 
project maps indicate all known and anticipated dredging sites as well 
as proposed dredged material disposal areas. Based on historical 
records, approximately 30 locations annually will require to be dredged. 
Dredging will be undertaken at those shoals which will afford a channel 
depth less than project dimensions to prevent a partial or total 
cessation of barge traffic on the Upper Mississippi River. 

2. .FedeE.a1l!...aw ._,!n_d Regulations A.Pl~)}_~~_!.~J:..<?. the Proposed Dred..ging and 
SEoil Operation:. Section 404, Public Law 92-500 (33 USC 1344) authorizes 
the Secretary of the Army, acting through the Chief of Engineers, to issue 
yermits, after notice and opportunity for public hearings, for the 
discharge of dredged material into navir,able waters at specified disposa~c 
sites. The selection of disposal sites will be in accordance with 
guidelines developed by the Administrator of the Environ~ental Protection 
Agency ill conjunction with the Secretary of the Army. In accordance with 
regulati.:ms promulgated by the Secretary of the Army, 33 CFR 209.145, 
dredging to be performed by the Corps of Engineers will be subject to 
public review procedures that are followed in processing applications 
for Section 404 permits. The purpose of this notice is to inform 
interested parties of our dredging operations and to solicit comments. 

:;. Description of Authorized Channel Dimensions and Brief Account of 
Dredging Practices. 

a. ~uthorized Projec~. The existing MissiSSippi River Navigation 
Project was authorized by the River and Harbor Act of 21 January 1927, 
Rivers and Harbors Commission Document No.9, 69th Congress, Second 
Session, and 3 July 1930, Rivers and Harbors Commissi.on Document No. 12, 
70th Congress, First Session. The project provides for obtaining and 
maintaining a minimum channel depth of not less than nine feet, a 
minimum width of not less than 300 feet at low water, wi th addi tional 
width in bends from the mouth of the Ohio River to northern boundary of 
the City of St. Louis, and a minimum width of not less than 200 feet, 
with additional width in the bends from St. Louis to mouth of the 
Hissouri River. 



b. Dredging Prac~ices. In order to'provide'authorized channel 
dimensions in the Hississippi River between Cairo, Illinois and the 
mouth of the Missouri, dredging has been required each year since 
1930. In 1962, the peak year for dredging, 7 million cubic yards of 
bed material were removed from the channet at 37 dredging locations. 
During an average dredging season, approximately 4!2 million cubic yards 
of material are removed from the channel at 26 locations. Channel 
dredging is performed by a hydraulic pipeline dredge that agitates and 
momentarily suspends the shoal material by means of water jets or a 
cutterhead, permitting the material to be drawn into the intake line 
and dredge so that it can be conveyed through 200 - 3000 feet of 
discharge line to an open water disposal site. 

4. Description of Estimated Type and Composition of Deposits to be 
Dredged. Material dredged from the. navigation channel between Cairo, 
Illinois and the mouth of the Missouri River generally consists of 
newly laid deposits containing five percent coa,rse gravel, ten percent 
pea gravel and 85 percent sand and silt. During the period November 
1971 through October 1972, samples of material to be dredged from the 
navigation channel were obtained at 11 locations downstream of 
St. Louis. The samples were tested for concentrations of volatile 
solids, chemical oxygen demand, total Kjeldahl nitrogen, oil and grease, 
mercury, lead and zinc. None of the parameters tested were found to 
exceed pollution limits recommended by the Environmental Protection 
Agency. In September 1973, sediments at 15 sites with prior histories 
of maintenance dredging and disposal operations were sampled and tested. 
No significant quantities of heavy metals, organochloride, pesticides. 
or other toxic chemicals were found in sediment samples collected from 
the channel. 

5. Estimated Quantities of Dred&.~.Materia1 at Each _S}:.!_~,y:xist!!lJLll..s_~ 
of Properties Adja~ent_,.!=.o the Pro'p_ose.~_l?_!.~~sal_~e~~.L an~~_Esti~at~ 
of Related Dr.edging and DisJ?.C!..sa:l:: __ b'y_O_!=E_er~. An exhibit of known antici-
pated dredging locations and other pertinent data relating thereto is 
attached. Dredging is normally performed during a period beginning in 
July and continuing through January of the following year. 

6. .Environmenta..:l::.._~ac~ta~.E!.~~_' All known envtronmental effects 
that result from this District's total channel maintenance dredgin~ 
program in the Mississippi River between Cairo, Illinois and the mouth 
of the Missouri are being ,addressed in an Environmental Impact Statement 
under preparation. It is expe.cted that a draft impact statement will 
be available for information and comments by November 1974. 

7 . Coordina.~ion \-71J=h _9_~.he;- F~d_~_~a}_aE..<!._S_~ate _,~Jie?E.i~!>_. The follOWing 
is a list of principal Federal and Stnte agencies with whom these dredginf'; 
operations are being coordinated: 

2 



U.S. Coast Guard Second District, St. Louis, Missouri 
U.S. Environmental Protection Agency, Regions V and VII 
U.S. Fish and l-lildH.fe Service, Twin Cities, Minnesota and Kansas City, 

Missouri 
U • S. Army Engineers tll'a terways Experiment Station, Vicksburg, Miss iss ippi 
Missouri Department of Natural Resources, Jefferson City, Missouri 
Il8souri Clean Water Commission, Jefferson City, Missouri 
Kissouri Department of Conservation, Jefferson City, Missouri 
Illinois Environmental Protection Agency, Springfield, Illinois 
Illinois Department of COtlservation, Springfield, Illinois 
Upper Mi88issippi River Basin Commission, Twin Cities, Minnesota 

8. Supplemental Infprmat~on. The proposed disposal sites have not 
preViously been designated for such use by the Secretary of the Army 
or Administrator, Environmental Protection Agency. Currently, no spoil 
creas on the Mississippi River between Cairo, Illinois and the mouth of 
the Missouri, have been previously "specified:· as provided by Section 
404, Public Law 92-500. 

9. Designation of the proposed disposal sites for dredged material 
.. oclated wi.th this Federal project shall be made through the appli
cation of guIdelines pronrulgated by the Administrator EPA in conjunction 
with the Secret~ry of the Army. If these guidelines alone prohibit the 
designation of these proposed disposal sites, any potential impairment to 
tbe maintenance of navigation, including any economic impact on navi
ption and anchorage wh:lch would result from the failure to use these 
disposal sites, will also be considered. 

10. All interested parUes are invited to submit to this off:f.ce written 
facts, arguments or. objections to the proposed disposal sites on or 
before-l§ Q~j,;Qru~r 19H, Any person who has an interest which may be 
affected by the disposal of this dredged matedal may request a public 
hearing. The r.equest must be subnrl.tted in writing to the District 
El1g1.neer within 30 days of the date of this notice and nrust clearly 
set forth the interest which may be affected and the manner in which 
the interest may be affected by this activity. 

2 Inc1 
As stated 

c~~ 
THORHALD R. PETERSON 
Colonel, CE 
District Engineer 

J 



CORPS OF ENGINEERS 

M s 
fiX' .-.. -------+ --_.- _.---.- ------ -- -... 

MISSISSIPPI 
I 

LEGE~D 

EXisting revetment 

I 
E ;"Istlng dlke~ I 

I 
District Boundary 

o 

COUNTY 

CHANNEL MAINTENCE DREDGING 

u 

•• 111 •• PROSPECTIVE" DREDGING AREA 

•••••• DREDGING DISPOSAL AREA 
DEPTH OF WATER IN PROPOSED 
MATERIAL DISPOSAL AREAS VARIES 
FRO M - 7' LW.RP. TO + 7' LWR.P. 

I 
~\I 1~ 

I 
H~l I () 

I 
H~) l·t 

o 

,. 
I 

MOl'nda 
i 

I 

U. S. ARMY 
Iii 

River mileage oflgmates al Mouth 01 OhiO RI~er 

RIVER AND HARBOR PROJECT 

MISSISSIPPI RIVER 
BETWEEN THE 

1·2 

X!t ox' 

I 

I 

O(i' 

OHIO AND MISSOURI RIVERS 
MILE 00 TO MILE 258 

:~-:!,-'-F'~-

.. or.(J l.)jl, ~rrj, 

U S ARMY ENGINEER DISTRIC r. S T LOIJIS 
CORPS OF fNGINEERS 
ST. LOUIS, MISSOURI 



CORPS OF ENGINEERS 

02'· 

00 

M 

Hancock 

Paul 

I S o 

SCOTT COUNTY 

LEGEND 

........ E.xlstlng revetment 

I 
"-IJ... Existing dikes, 

...L.i Under waler I weirs 

- - District Boun~:::ry 

CHANNEL MAINTENCE DREDGING 

POWERS ISLAND 

.i.L .... PROSPECTIVE DREDGING AREA 
ft ••••• DREDGING DISPOSAL AREA I 
DEPTH OF WATER IN PROPOSED HH'2W Hi124' 

MATERIAL DISPOSAL AREAS VARIES RIVer mileage origin ales al rnouth of OhiO RIVe! 

FROM -7' LW.RP TO+ 12' LWRP. 

RIVEr< AND HARBOR PROJECT 

MISSISSIPPI RIVER 

BETWEEN THE 
OHIO AND MISSOURI RIVERS 

MILE 25.8 TO MILE 42.7 
',( Al I IN f ~ f 1 

I I I 1 t I I 
4GOO U 4!lOlJ HOOU 

U S ARMY LNGINU II DISfRICT, SI I OlliS 
CORPS Of ENGINfmS 
"r I OIJIS, MISC;OURI 

u. S. ARMY 

:1712' 1·3 

8920' 

:1'; In 

I N 0 I S 

ALEXANDER NTY 
le,,,nn,.rcial Ldg 



CORPS OF ENGINEERS U. S. ARMY 

1-4 

C PE GIRA DEAD CODN Y 
CHANNEL MAINTENCE DREDGING 

I 7.1i2<--__ ~~::::PROSPECTIVE DREDGING AREA r DREDGING DISPOSAL AREA ------I--m .... _Hq.~- --:17 ' 

M 

DEPTH OF WATER IN PROPOSED 
MATERIAL DISPOSAL AREAS VARIES 
FROM - 5' LW.R.P. TO + 10' UN.R.P. 

s s o 

ALE X 

L L 

COUNTY 

-----.----t---.---.- ·-------:17 1. 

I o I 

~--~I.-~I----------+------I----T4I-+-----------I,--------------:I; I': 
LEGE 

I 
EXisting revetme1nt 

Existing dlke~ I 

Drstrrct Boundary 

I 
i 

~~l ' . .'.1 

f~IVE RANI) HARtlUI, PI~U.H CT 

MISSISSIPPI RIVER 

BETWEEN -;-HE 
OHIO AND MISSOURI RIVERS 

MILE 427 TO MILE fi3 'l 
'.( AJ I IN J f f ; 

[ ! 1 ! f 
~rIO(J I) ,,(,il(! 

IJ \) AHMY f N(,INII1< 1;1',11<1(1 ',I i Oll/', 
<'0111", 01 I N(,INII H', 
',I I (HWJ, MI'.',(JIJHI 



CORPS OF ENGINEERS 

M I 
PERRY 

I L 
11 N 

I 

CAPE IRd RDEAU COUNTY 

o I s 
U N T 

LEGEND 

___ EXisting revetr":lent 

~ EXisting dikes! 

..... Levee 

CHANNEL MAINTENCE DREDGING 

' •••• PROSPECTIVE DREDGING AREA 

...... DREDGING DISPOSAL AREA 

1-5 

::'{ ;~x' 

DEPTH OF WATER IN PROPOSED -;17 ;,1) 

MATERIAL DISPOSAL AREAS VARIES 
FROM - UUR.P. TO + 9' LWRP. 

.37 28'·-----1--· ..... -.-.-- ...... . J~':!t~~7'3~' __ -+-__ ~ ___ ~_~'+-_______ " ______ ;,,~, 
XH iaw 

RIVer mileage originates at mouth of OhiO Rlv~r 

RIVER AND HARBOF; H<OJ£CCr 

MISSISSIPPI RIVER 

BETWEEN THE 
OHIO AND MISSOURI RIVERS 

MILE 63,9 TO MILE 80.9 
'-,l A I! IN f f ~ I 

40()/) 1 I 4!J,'!! HOilD 

U 5 ARMY ENGINEeR DISIIiICl, S1 I (lIiIS 
CORPS or ENGINIIW, 
ST LOUIS, MISSOURI 

BOAT HARBOR 

166 
Mo('('aHin "ling. 

I 
:11 :'j; 



CORPS OF ENGINEERS 

I L () I 

J A C COUN Y 

I S S () 

Gills i 
Cape Cinque ~I~I;;' ;~4;~~"~!II 

URI 

PERRY COUNTY 

s 

U. S. ARMY 

LEGEND 

...a..L l Xl<;!lng rt'vptllu'n\ 

J...l..l. l xl~tltlg Jlhe~ 

1-6 

CHANNEL MAINTENCE DREDGING " _ .ii PROSPECTIVE DREDGING AREA 

...... DREDGING DISPOSAL AREA 
DEPTH OF WATER IN PROPOSED -37 

MATERIAL DISPOSAL AR~AS VARIES 
FROM -7' LYl.RP. TO + 9 LWRP. 

( ~ 
kg' 2H' ~H 2(;' 

Rrtler mijeagl!' OrJRmales at mouth 01 Ohio RIVer 

RIVEr, AND HAr,BOR PRO_JI CT 

MISSISSIPPI RIVER 

BETWEEN THE 
OHIO AND MISSOURI RIVERS 

Mill flO') 10 Mill 'in? 
',(lUI tr.II,1 

I I I I I r I 
>10()(I II "IJUlI KIJ(JIJ 

II S AI~MY i N(;INII H LJI,rHlcr. ',\ lOUIe, 
COHf'S 01 1 NGINl EllS 
SI LOUIS, MISSOURI 

- -- ----------_________________________ ----1 



CORPS OF ENGINEERS 
46' ~~!I '42' 

L I I 
-

N J) 0 
I 

0 lJ N 

I 
PUC~E1T ISLANIl I (WillOW lSiANO) 

PER R Y C 0 U N 

Jones Pomt 

M 

, 46' ~ 

I 
44'-~-~-

I s u 

1 
LEGEND 

CH ANN E1. .. J~~J~..I~l ~.E.-'2B.EDGI NG 

gs'ISKl PROSPECTIVE DREDGING AREA 

••••• ~DREDGING DISPOSAL AREA 
DEPTH OF WATER IN PROPOSED 
MATERIAL DISPO~)AL l\riEAS VARIES 
FROM - 6' LWRPfO + I 0' LWRP 

I 
I 

,,~ I ' \·1 

I 

I 
:--:~j 1 ~ , 

R 

:i/ l:~ 

N 

L 
T 

p 

Y 

:-< ~ I ' ,j()' 

s 

ARMY 

1-7 

,j; "il 

JACKSON COllNTY 

WILKINSON IS~AN(\ 

~'I In 

MISC)lc·,'-,lf'f'l f~IVf f~ 

!:3ETWLEN TH~ 
OHIO AND MISSOUR! r~IVfW) 

Mill 'J(j) II) Mil I H)!', 

II " td<MY t N(JINl f 1< [JI',lfW,1 
(,Okl', (II I ~J(,INI IW 
~r 10IJI\, MI(':;{')fJlJh'l 



CORPS OF ENGINEERS 

S1E GENEVIEVE 
ISLAND 

fAIRY ISLAND 

STE (;ENEVI 
I 

COUNTY I 

j ;)2'-----------··-------

;/ 

M (I 

1 ' 

.'-'1,11'1 

S 

F I{ \\ 

\ 

U. S. ARMY 
))4' H~ 52' 

1-8 

f) 0 COUNTY 

I 

Kaskasl(ia 

. RANDOLPH COUNTY 

I 

()' lJ R II 

Y C II , T 

'<I ,'I; ~.~' d 

'1 

I s 

I 
--1-------

LEGEND 
I 

~ l"l(!st"'g rt~vetlnt'l1t , 
~ lxlstlll!,; dlke~ 

ANNEL MAINTENCE DREDGING 

;IS 00 

•••••• DREDGING DISPOSAL AREA 
DEPTH OF WATER IN PROPOSED 
MATERIAL DISPOSAL AREAS VARJES 

M -7' LW.R.P TO + 10' LWR.P -;!7 

I,IVI I~ I\~,j[) II A 1..'1 l( II ( 1'1,'( J II ' 

MISSISSIPPI HIVE I;: 

BETWEEN THF 
OHIO AND MI':;SOIJF<1 FI!V~ ~)(, 



CORPS OF ENGINEERS 

MON 

M 

N T Y 
\\~\> 

"","," / I 

I 

I 

I 

N DOL 

LEGEND 

..-.. I:xl~tlng revetment 

,~ busting dlke~ 

I s s o 
CHANNEL MAINTENCE .DREDGING 

___ PROSPECTIVE DREDGING AREA 

...... 'DREDGING DISPOSAL AREA 
DEPTH OF WATER IN PROPOSED 
MATERIAL DISPOSAL AREAS VARIES 
FROM + 7' LW.RP. TO + 9' LW.R.P. 

R 

• )< 

COlIJNT'l 
I 

GENEVIEVE 
! 

STE 

/ 

:100." .11 

I 

U. S. ARMY 

s 

C 0 U N T Y 

Rlvf'r r11ljea~f' Ollglfli!If':, at mouth 01 Ohio RIVI'I 

r,IVIR AND HARtl()I~ i'I,U II 1~ r 
MISSISSIPPI RIVER 

BETWEEN THE 

1-9 

~,o 00' 

'Hi ')111 

OHIO AND MISSOURI RIVERS 
MILE 120.9 TO MILE 134 CJ 

,fill IN j! t 

1"1 

U S ARMY ENGINEER DISTRICl. ,,1 10UIS 
CORPS OF FNGINEERS 
ST LOUIS, MISSOURI 



CORPS OF ENGINEERS 

I 

M I s o 

CHANNEL MAINTENCE DREDGING 

Wi ilPROSPECTIVE DREDGING AREA 

~38·()4'/ •• "' •• DREDGING DISPOSAL AREA 

DEPTH OF WATER IN PROPOSED 
MATERIAL DISPOSAL AREAS VARIES 
FROM + 6' LW.RP TO + 8' LWR.P. 

; O~ 

LEGEND I 
.....-.a.... 1- xl~tlng revetnl,ent 

I ~ 1 )(I~tlllg dlke~, I 

I 

I 
I 

II 

'U) ;~11 

L 

R 

L N 

U. S. ARMY 

1-10 
.-.-.------!---- ------RR' 14' 

!.)'",I2' 

o I s 
------+--'~------------j----- ---.---

C 0 U N T Y 

" 

~,.,------,--:l---·-----·-+----"~----+_-3k lO'j 

I 

COUN 

COUNTY 

;l'..,lj·1' 

~IO 14' '.H) lL 

HIVf: R Ar'HJ HJ\f<H( )f" f)h)() Jf ( r 

MISSISSIPPI RIVER 

BETWEEN THE 
OHIO AND MISSOURI RIVERS 

Mll.E 1349 TO Mil F 1'J() 1 

r J 1 I I f 
,1(J111J I: 111(jIJ 

U S ARMY ENGINE.ER DISTRICT. Sf I.OUIS 
CORPS OF ENGINEERS 
ST, LOUIS, MISSOURI 



CORPS OF ENGINEERS 

bAil 

1-11 

L L I I s 

COUNTY 

--- ------ - ---------------tir---------

I 
~ 11 I :!n 

LEGEND 

i..-.. I XI'.tlll)'. p'v!'tnl('ril 

1-, I I ! lIl<,IIII)' !irk!" ,--r- ' 

CHANNEL MAINTENCE DREDGING 

, 58, PROSPECTIVE DREDGING AREA 

•••••• DREDGING DISPOSAL AREA 
DEPTH OF WATER IN PROPOSED 
MATERIAL DISPOSAL AREAS VARIES :' :- \ 
FROM + 5' LW.R.P TO -10' LWRP 

-1,1 i, 

,! ~',,' 

filVI h' J\NI' t'Af~I'\('I'( I'l, 

MISSISSIPPI RIVER 

BETWEEN THE 
OHIO AND MISSOURI RIVFRS 

MILE. 1~01 TO MILE 1668 

111111 

II " AI,:M, I NLINIII? IJl~dl~ILI. ',1 I (lill', 
('OI?I", ()f I N(;(NI U~\; 
',I Inlll'" MI';';Ollill 



CHANNEL MAINTENCE DREDGING 

.......... PROSPECTIVE DREDGING AREA 
' ... DREDGING DISPOSAL AREA 

DEPTH OF WATER IN PROPOSED 
MATERIAL DISPOSAL AREAS VARIES 
FROM - 5' LWR.P. TO + 8' LWRP. 

ST LOUIS 

28' 

U. S. ARMY 

.. --- "';l~ ;J2 

s 
I 

LEGEND 

~I(I 1 If 

!;IVI !.; J\NI) HARfJOR I'RO JI ( I 

MISSISSIPPI RIVER 

BETWEEN THE 
OHIO AND MISSOURI RIVERS 

MILE. 166.8 TO MILE 183.7 
',1AII 11'0 If II 

I I I i j 
111,:11 (I 

I 
11111\ 

II '\ AHMY I NGINll It' UI'')!I<11 I, "I I (JIll'", 

,:OHPS OF LN(;INllf!:, 
Sl lOUIS, MISSillJRI 



CORPS OF ENGINt:.t:.H~ 
90"14' 

94 -_--1 

i 38"50'-----~\t\__+-~:L 

ST 
1-----{270 I--+--~--__ 

38'46"------+---1-----

LEGEND 

...-.. F'l.1;;tmg rf'Velmp.nt 

~ E~lstlt1g rltkes 

38'44'-----

CHARLES ""'liNT> 
--~~....e.!2TRIC 

KANSAS CITY Ol~ __ 

\ 

I 

- I 

1-14 

"/C.,.~ 

" 

R I 
COLUMBIA BOTTOMS 

COUNTY 

I 
MAINTENCE DREDGING 

•••••• PROSPECTIVE DREDGING AREA 

••••• DREDGING DISPOSAL AREA 
/ DEPTH OF WATER IN PROPOSED 

, ; MATERIAL DISPOSAL AREAS VARIES 
FROM + 4' LWR.P. TO - 30' LWRP. 

I~IVI I,' l\ r'.ll I I 1,\ 1,'1 II II, I ,< 

M'S""S",""'I PIV," " 
BETWEEN I HE 

OHIO AND MISSOURI RIVFRS 
Mill Hll/ll'M'11 1"',1) 

r f ~ f I 
lUlHl 

II S ARMY I:N(;IN~!.I~ DI')ll-<ILl "I lillll'..., 
(:ORP''; Of I: N(~IN!- f W, 
q I (lUIS MISS()IJ~1 



Mouth of Missouri River tO,Chester, Ill. 

Location of Disp098l Site 

Maximum Quantity of Dredged 
Material to be Deposited in 

any Dredging Season * 

~ 10cality 

195.0 R 
195.0 L 
194.0 L 
184.2 L 
183.7 R 
182.9 L 
181.0 L 
176.7 R 
172.0 R 
171.0 L 
170.1 L 
167.4 R 
167.4 L 

165.3 R 
164.8 L 
163.6 R 
162.6 L 
160.3 L 
158.7 L 
156.3 R 
155.5 L 
154.4 L 
152.0 R 
151.3 L 
148.3 L 
145.1 L 
143.7 R 
140.6 R 
139.3 L 
135.9 R 
135.9 L 
134.0 R 
133:7 L 
131.~ R 
131.6L 
128.8 L 
124.5 R 
124.0 L 
123.0 R 
121.9 R 
U1.3R 
120.8 L 
118.3 R 
116.8 R 
ll5.7 R 
113.4 R 
111.5 L 
111.1R 
109.5 L 

Mouth of Missouri River 
Gilham Landing 
Chain of Rocks Upper Access 
Chain of Rocks Lower Access 
Bissel Point 
Merchants Bridge 
Above Veterans 
Service Base 
Mouth of River Des Peres 
,East Ivory 
Eas t Horsetail 
Bussen's Quarry 
Carroll Island 
Twin Hollows 
Pulltight Landing 
Whitehouse 
Beard Island 
Smith Landing 
Merrimac 
Sulphur Springs 
'Foster Is land 
Foster Island 
:~ucas Bluff 
Lucas Bar 
Calico Island 
Forest Home 
Michael's Towhead 
Rush Island 
Rush Island 
Brickeys 
Sycamore Landing 
Establishment Island 
Dickey Field 
Establishment Island 
Fort Chartres Landing 
Turkey Island 
Baumstark Towhead 
Moro 
Baumstark Towhead 
Big Field 
Big Field 
Moro Island 
Kaskaskia Island 
~askaskia Island 
East Kaskaskia 
Okaw Landing 
Menard 
Klonkike Landing 
City of Chester, Ill. 

+ 
1,600,000 
cubic yards 

2';200,000 
cubic yards 

Existing Use of 
Adjacent Properties 

Primary Use: 
Industrial, Woodlanci, 
Barge Fleeting and 
Unused Flood Plain 

Primary Use:' 
Agricultural, Wood

-land and unused flood 
plain 

* Estimate based on past dredging records. Although aD specific proposals are 
currently under consideration, to the extent possible, disposal sites listed in this 
exhibit will also be used for disposal of materials resulting from dredging by 
others. 



Chester, 111. to Cape Girardeau, Mo. 

Location of Disposal Site 

H!!! Locality 

109.5 L 
107.5 R 
103.5 R 
102.4 L 
101.6 R 
101.3 L 
100.0 L 
98.9 R 
96.9 R 
94.1 R 
92.0 R 
91.8 L 
84.3 R 
83.8 L 
78.8 R 
78.8 L 
77.2 R 
75.3 L 
71.9 R 
71.3 L 
70.7 R 
69.7 R 
69.7 L 
66.9 R 
65.9 L 
65.3 R 
64.3 L 
63.5 L 
62.7 L 
61.5 L 
61.4 R 
59.6 L 
56.2 L 
55.2 L 
52.2 L 
'~.O. R 

City of Chester, Ill. 
Block Landing 
Waters Landing 
Liberty Island 
Bishop Landing 
Liberty Island 
Liberty Is land 
Liberty Bar 
Jones Point 
Red Rock 
Linnhoff 
Wilkinson Island 
9ape Cinque HOllunes 
Fountain Bluff 
Patrous Creek 
Grand Tower Island 
Gerier 
Wilson Landing 
Hanging Dog Rock 
Hanging Dog Island 
Neely Landing 
Indian Creek 
Hanging Dog Island 
Vancill Landing 
Willard Landing 
Moccasin Springs 
Hamburg Island 
Hamburg Island 
Hamburg Landing 
Hamburg Island 
Schenimann 
Dusky Bar 
Flora Creek 
Devils Island 
East Cape Girardeau 
City of Cape Girardeau MO. 

Maximum Quantity of Dredged 
Material to be Deposited in 

Any Dredging Season * 

2,200,000 
cubic yards 

Existing Use of 
Adjacent Properties 

PrimaTY Use: 
AgTicultural, 
Woodland and 
Unused Flood Plain 

*Estimate based on past dredging recoTds. Although no specific proposals are 
currently under consideration, to the extent possible. disposal sites listed in this 
exhibit will also be used for disposal of materials resulting from dredging by 
others 

.. 



C,pe Girardeau, Mo. to Cairo, Ill. 

..i 
Location of Disposal Site 

~ Locality 

Maximum Quantity of Dredged 
Material to be Deposited in 

Any Dredging Season * 

52.0 R 
49.6 L 
47.6 R 
46.9 L 
45.9 L 
45.0 L 
42.1 L 
41.9 R 
41.5 L 
41.3 R 
41.0 L 
40.6 L 
39.6 L 
38.2 R 
36.7 R 
36.7 'L 
35.3 R 
34.7 L 
34.1 R 
33.2 R 
32.2 R 
31.7 R 
30.2 L 
29.2 L 
28.0 L 
27.1 R 
26.1 R 
25.5 L 
25.3 R 
23.5 L 
21.6 R 
17.4 R 
15.6 R 
14.5 R 
13.6.R 
13:1'R 
12.2 L 
11.5 R 
10.6 L 
10.0 L 

City of Cape Girardeau, Mo. 
Cape Bend Towhead 

9.5 L 
8.5 L 
7.1 L 
6.4 R 
6.4 L 
3.8 L 
0.0 L 

Cape La Croix 
Rock Island 
Rock Island 
Rock Island 
Rock Springs 
Uncle Joe Landing 
Rock Springs 
Paul Jones Rock 
Muddy Creek 
Muddy Creek 
Fayville 
Commerce Island 
Allen Towhead 
Goose Island 
Powers Island 
Goose Island Towhead 
Anita Towhead 
Billings Island 
Commercial -Point 
Philadelphia Point 
Willow Bar 
Willo·t1 Bar 
Willow Bar 
Buffalo Island 
Bryant Landing 
Hacker Towhead 

- Sliding Towl1ead 
Browns Bar 
Dogtooth Bend 
Thompson Towhead 
Thompson Towhead 
Sisters Is land 
Sisters Island 
Sisters Island 
Antelope Field 
Hurricane Field 
Dickey Island 
Boston Bar 
Boston Bar 
Boston Bar 
Eliza Towhead 
Elk Island 
Eliza Point 
Angelo Towhead 
City of Cairo, Ill. 

3,600,000 
cubic yards 

Existing Use of 
Adjacent Properties 

Primary Use: 
Unused flood plain 
arid ~gricultural 

* Estimate based on past dredging records. Although n.o specific proposals are 
currently unc:ler considera-tion, to the extent PQssible. disposal sites listed in 
this exhibit will also be used for disposal of materials resulting from dredging 
by others 

:3 



Appendix R. Announcement of Public Meeting 
Regarding Proposed Channel Maintenance 
Dredging in the Mississippi River 
Between Cairo, Illinois, and the Mouth 
of the Missouri River 



IN REPLY REFER TO 

IMSOD (1-1)-2 

DEPARTMENT OF THE ARMY 
ST. LOUIS DISTRICT, CORPS OF ENGINEERS 

210 NORTH 12TH STREET 

ST. LOUIS, MISSOURI 63101 

8 November 1974 

ANNOUNCHENT OF PUBLIC HEARING 

FOR 'mE PURPOSE OF OBTAINING INFORMA,]'ION ANU 'I'HE VIEWS OF 
INTERESTED PARrIES CUNCERNING DREDGING AND SPOIL OPERATIONS 

PROPOSED BY THE ST. IDUIS DISTRIC'r IN CONNECTION 
WITH THE MAINTENANCE OF A 9-FOOr CHANNEL IN THE 

MISSISSIPPI RIVER BE:'IW.E.r'""'N CAIRO, ILLINOIS AND THE 
mUTH OF THE MISSOURI RIVER 

MEETING TO BE HELD AT 1 P.M. 
ON 12 DECEMBER 1974 

IN THE MISSOURI ROOM, GATEWAY HOTEL 
9th and WASHING'IDN STREETS 

S'I'. lOUIS, MISSOURI 

Regulations recently adopted by the Secretary of the Army provide that 
dredging to be perfo.nned by the Corps of Engineers will be subject to 
public review procedures tllat are followed in processing applications 
for Departrrent of the Army perrni ts . The purpose of the hearing is to 
give all interested parties an opportunity to express their views freely, 
fully and publicly concerning proposed dredging and disposal sites, 
between cairo, Illinois and the rrouth of the Missouri River. 

Based on historical records, approxirna-tely 30 locations must be dredged 
annually to prevent a partial or total cessation of barge traffic on 
the Upper Mississippi River. Project maps indicating all prospective 
dredging and disposal sites were circularized by public notice from this 
office 16 September 1974. Proposed disposal sites are listed on the 
attached sheets. 

Designation of the proposed disposal sites for dredged material associated 
with tilis Federal project shall be made through the application of guide
lines promulgated by the Administrator ,...-Environmental Protection Agency," ill 
conjunction with the Secretary of the Army. If these guidelines alone 
prohibit the designation of these proposed disposal sites, any potential 
impai.nrent to the maintenance of navigation, including any econcmic impact 
on navigation and anchorage which would result from the failure to use 
these disposal sites, will also be considered. 



IMSOD (1-1)-2 8 NovEmber 1974 

All interested individuals, groups, and agencies are invited to be present 
or to be represented at the hearing. Everyone will be given an opportunity 
to express ~ir views and furnish specific data that will assist in 
fonnulating sound Conclusions as to the final action to be taken. State
mants should be supported by factual information insofar as practicable. 
Written statemmts ma.y be sul:::mitted at the ffiaring or mailed to me 
beforehand. Please bring this announcement to the attention, of anyooo 
you k:n.ow who ma.y be interested in the ma.tter. . 

FOR THE DISTRICl' ENGINEER: 

1 Incl 
As stated Chief, Operations Division 

2 



EXHIBIT 

Propose~ Missississippi River Disposal Sites 

Mouth of Missouri River to Chester, Ill. 

Lgc!taon of Disp096l Site 

Maximum Quantity of Dredged 
Material to be Deposited in 

any Dredging Season * 

Mil! 10cality 

195.0 R. 
195.0 L 
194.0 L 
184.2 L 
183.7 R 
182.9 L 
181.0 L 
176.7 R 
172.0 R 
171.0 L 
170.1 L 
167.4 R 
167.4 L 

165.3 R 
164.8 :. 
163.6 R 
162.6 t 
160.3 L 
158.7 L 
lS6.3 R 
lS5.S L 
lS4.4 L 
lS2.0 R 
lS1.3 L 
148.3 L 
14·';'2 L 
143.7 R 
140.6 R 
139.3 L 
13,1.9 R 

13S.9 L 
134.0 R 
13.3:7 L 
131.8 R 
131.6 L 
128.8 L 
12{~.S R 
124.0 L 
l23.0R 

'121.9 R 
121.3 R 
120.8 L 
118.3 R 
116.8 R 
l1S.7 R 
113.4 R 
111.SL 
ll1.lR 
109.5 L 

Mouth of Missouri River 
Gilham Landing 
Chain of Rocks Upper Access 
Chain of Rocks Lower Access 
Bissel Point 
Merchants Bridge 
Above Vete.rans 
Service Base 
Mouth of River Des Peres 
,East Ivory 
East Horsetail 
Bussen's Quarry 
Carroll Island 
Twin Hollows 
Pulltight Landing 
Whitehouse 
Beard Island 
Smith Landing 
Merrimac 
Sulphur Springs 
Foster Island 
Foster Island 
Lucas Bluff 
Lucas Bar 
Calico Island 
Forest Home 
Michael's Towhead 
Rush Island 
Rush Island 
Brickeys 
Sycamore Landing 
Establishment Island 
Dickey Fie:ld 
Establishment Island 
Fort Chartres Landing 
Turkey Island 
Ballmstark Towhead 
Moro 
Baumstark Towhead 
Big Field 
Big Field 
Moro Island 
Kaskaskia Island 
Kaskaskia Island 
East Kaskaskia 
Okaw Landing 
Menard 
Klonkike Landing 
City of Chester, Ill. 

.. 
1,600,000 
cubic yards 

2';200,000 
cubic: yards 

Existing Use of 
Adjacent Properties 

Primary Use: 
Industrial, Woodland, 
Barge Fleeting and 
Unused Flood Plain 

Primary Use: 
Agricultural, Wood

-land and unused flooe 
plain 

* Estimate based on past d:redging records. Although nP specific proposals are 
currently under consideration, to the extent possible, disposal sites listed in this 
exhibit will also be used for disposal of materials resulting from dredging by 
others. 
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Chester, Ill. to Cape Girardeau, Mo. 

Location of Disposal Site 

M!!! Locality 

109.5 L 
107.5 R 
103.5 R 
102.4 L 
101.6 R 
101.3 L 
100.0 L 
98.9 R 
96.9 R 
94.1 R 
92.0 R 
91.8 L 
84.3 R 
83.8 L 
78.8 R 
78.8 L 
77.2 R 
75.3 L 
71.9 R 
71.3 L 
70.7 R 
69.7 R 
69.7 L 
66.9 R 
65.9 L 
65.3 R 
64.3 L 
63.5 L 
62.7 L 
61.5 t 
61.4 'R 
59.6 L 
56.2 L 
5~.2 L 
52.2 L 
'~.f) R 

City of Chester, Ill. 
Block Landing 
Waters Landing 
Liberty Island 
Bishop Landing 
Liberty Island 
Liberty Is land 
Liberty Bar 
Jones Point 
Red Rock 
Linnhoff 
Wilkinson Island 
9ape Cinque Hommes 
Fountain Bluff 
Patrous Creek 
Gra!ld Tower Island 
Gerler 
Wilson Landing 
Hanging Dog Rock 
Hanging Dog Island 
Neely Landing 
Indian Creek 
Hanging Dog Island 
Vancill Landing 
Willard Landing 
Moccasin Springs 
Hamburg Is land 
Hamburg Island 
Hamburg Landing 
Hamburg Island 
Schenitnann 
Dusky Bar 
Flora Creek 
Devils Island 
East Cape Girardeau 
City of Cape Girardeau Mo. 

Maximum Quantity of Dredged 
Material to be Deposited in 

Any Dredging Season * 

2,200,000 
cubic yards 

Existing Use of 
Adjacent Properties 

Primary Use: 
Agricultural, 
Woodland and 
Unused Flood Plain 

*Estimate based on past dredging records. Although no specific proposals are 
currently under consideration, to the extent possible, disposal sites listed in this 
exhibit will also be used for disposal of materials resulting from dredging by 
others 
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§Ipe Girardeau, Mo. to Cairo, Ill. 

, 
LPc."on of Disposal Site 

~ Locality 

Maximum Quantity of Dredged 
Material to be Deposited in 

Any Dredging Season * 

52.0 l 
49.6 L 
47.6 R 
46.9 L 
45.9 L 
45.0 L 
42.1 L 
41.9&' 
41.S L 
4i.3 R 
41.0 L 
40.6 L 
39.6 L 
)8.2 R 
36.7 R 
36.7 L 
35.3 R 
)4.7 L 
M.1 & 
'3.2 R 
32.2 R 
31.7 B. 
~O.2 L 
',9.2 L 
~8.0 L 
27.1 R 
26.1 B. 
25.5 L 
25.3 R 
23.5 L 
21.6 R 
17.4 R 
15.6 R 
14.5 R 
13.liR 
13d,'R 
12.~ L 
11.S R 
10.6 L 
10.0 L 

City of Cape Girardeau, Mo. 
Cape Bend Towhead 

9.5 L 
8.S L 
7.1 L 
6.4 R 
6.4 L 
3.8 L 
0.0 L 

Cape La Cro ix 
Rock Island 
Rock Island 
Rock Island 
Rock Springs 
Uncle Joe Landing 
Rock Springs 
Paul Jones Rock 
Muddy Creek 
Muddy Creek 
Fayvi11e 
Commerce Island 
A11en Towhead 
Goose Island 
Powers Island 
Goose Island Towhead 
Anita Towhead 
Billings Island 
Commercial 'Point 
Philadelphia Point 
Willow Bar 
WllloT07 Bar 
Willow Bar 
Buffalo Island 
Bryant Landing 
Hacker Towhead 

. Sliding TOloloead 
Browns Bar 
Dogtooth Bend 
'rhompson Towhead 
Thompson Towhead 
Sisters Island 
Sisters Island 
Sisters Island 
Antelope Field 
Hurricane Field 
Dickey Island 
Boston Bar 
Boston Bar 
Boston Bar 
Eliza Towhead 
Elk Island 
Eliza Point 
Angelo Towhead 
City of Cairo, Ill. 

3,600,000 
cubic yarde 

Existing Use of 
Adjacent Properties 

Primary Use: 
Unused flood plain 
arid ~gricultural 

* Estimate based on past dredging records. Although no specific proposals are 
currently Ullder considera-tion, to the ex!=ent PQssible, disposal sites listed in 
this exhibit will also be used for disposal of materials resulting from dredging 
by others 
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Appendix S. Transcript of Public Meeting on 
Lower River Channel Maintenance 
Dredging 



u. s. A:~,HY EI'~GINEER DISTRICT, ST .. LOUIS 

PUl3'LIC I-IEARING 

ON 

LOvm~ RIVER ChANNEL MAINTENANCE DREDGING 

HELD IN THE MISSOURI ROOl'1 

AT 

Tim GATEUAY HOTEL 

12 DECEHBER ),974 



CCLOLJEt PETfi:;l;Oi':: Good aftel'noon ladies and 

gentlem~n. 1'0 like to welcome you to the United States 

Army Engir,cer District, St. Louis public hearing, on 

channel t!Wintenance dredging. 

I am Colonel Thorwald R. Peterson, the District 

Engineer, and in my cq)'-\city I am assigned the responsibility 

for the Etclministration of the Corps' civil ''lorks program 

with the District, and my position today is to Rct A.S the 

hearing officer. 

TIle dredging arcA. "le will be discussing at today'::; 

hearing consists of the Upper l1ississippi River reach bC~:\'7ecn 

mile zero at Ca:i.rq, Illinois, or the confluency ~'7i th the 

Ohio, ane mile 195 at the confluency of the Nissouri River. 

It is our stated desire to conduct this meeting in a fore~t 

which uill afford all interested agencies and individuals 

an opportunity to be fully heard and to hc1.vc their views 

considered in arriving at recormnendati.ons or decIsions 

concerning the use of navigable waters. The underlying 

purpose, then, of this meeting is to satisfy the needs and 

preferences of the people to the maximum degree possible 

\d thln the bounds of loc!ll, State and Federc.l interests, 

responsibilities and authorities. 

And first let me digress just a moment and say that 

I am extremely happy to have such a fh:e turn. out at to(~ay' s 

meeting. 

I think it may be appropriate at this time to make 

a few introductions of those agencies other th~n the CorDS 

of Engineers that D.re represented ''lith us here today. 1'0 

the best of my knouledge ',ole hpve no members of the United 

States::~en:lte or the United States Congress with us toc,::>.y 
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Howev~r, I ,,,ould like to im:.roduce Hiss Rindy Belshe, who 

is Senator ThOrtlC'1'3 Eagleton's assistant. Miss Belshe are 

you here, thp-nk you. I would also like to introduce Mr. 

Robert Koke of the Environmental Protection Agency. Bob. 

Mr. Charles Kulp, United States Department of Interior • 

. Mr. Allen Hiller, United States Department of Interior, 

Fish and l.jlldlife Service. Cormoander Bartels ,United States 

Coast Guard, Ports and Waterways Laison Officer. Mr. Larry 

Dunham of the Illinois Department of Conservation. And 

Mr. Bill Dieffenbach, Missouri Department of Conservation. 

Have I missed anyone here that's present representing a 

either the United States or a State or a local agency, 

governmental agency? 

I would like to at this time introduce Mr. James Peter

sen, who 1s sitting to my right and your left, who is our 

Chief of Operations in the St. Louis District. 

As each of you came in you received an attendance card 

and anyone who did not fill one out I would appreciate it 

if you \'rould and Jndic-.a.te··whether you desire to make a 

statement, or if you want to present a written statement 

or a combination of the two. Also if you wish to be in

formed of further developments in·-this matter, please mark 

your card accordingly. At this time does anyone desire a 

card, who has not filled one out? Thank you. 

A verbatim transcript will be made of this hearing 

and tllis transcript anC' all written statements and other 

data submitted will be made iJart of the record. He are 

being taped today. A copy of the transcript will be 

available for public inspection at the District Office, and 

if you wish to submit a written statement and do not have 

¥ 
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if prepareo RS yet, you llIay tMil your statement to me at 

the Army Corps of F.nginCl!TS' address, that's. 210 North 12th 

Street, St. Louis. TIle record of this heuring will be 

closed on 22 December, so I would appreciate it if you 

\IiOuld forward to me by 22 December any statements that 

, you are either not presenting today or that \~e have not 

already received. 

During the course of making statements all parties 

are encouraged to express their views freely and fully. 

Cross examin8tion of participants will not be permitted. 

However, if a speaker desires to re~pond to previous questiollS 

they may elect to do so. My purpose at this public hearing 

is to seek end to accept all viewpoints for futUre evaluatior., 

not to respond to comments. 

The existing Hississippi River Navigation Project 

was authorized by the Riv~r and Harbor Act of 21 January 

1927, Rivers and Harbors Commission Doctunent Ntunber Nine 

of the Sixty-ninth Congress Second Session, and the 3 July 

1930 Rivers and Harbors Commission Doctunent Ntunber Twelve, 

Seventi~th Congress, First Session. The project provides 

for obtaining and maintaining a minimtun channel depth 

of not less than nine feet, a minimtun width of not less 

than three hundred feet at low water, with additional 

width in bends from the mouth of the Ohio River to the 

Northe1Jl boundary of the City of St. Louis and a minimtun 

width of not less than two hundred feet, with additional 

width in the bends from St. Louis to the mouth of the 

Mis-souri River. 

In order to provide authorized channel dimensions in 

the Mississippi River between Cairo, Illinois, and the mouth 
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of the Nis30Uri, c1redi(.ng has been required each year since 

1930. In ]962 t!,e peak yee.r for dredging, ~even million 

cubic yards of bed material were removed from the channel 

at thirty-seven dredging locations. During an average 

dredging season approximately four and one-half million 

cubic yards of ~qterial arc removed from the channel at 

twenty-sb: different locations. Channel dredging is per

formed by hydraulic pipeline dredge thet agitates and 

momentarily suspends the shoal material by means of water 

jets or 11 cutterhead permitting thE~ material to be cra'ffi 

into the intake line and dredged so that it can be conveyed. 

through tuo hl1.f1(lred to three thousand feet of discharge 

line to an open "later disposal site, and those distances 

are to :1. c:eeree dependent on the type of dredge in 0t>eration. 

Ltl.terial dredged from a navigation channel between 

Cairo, Illinois and the mouth of the Hissouri River gene:cally 

consists of newly l!1yed deposits containing five percent 

course gravel, ten percent pea gravel, and eighty-five 

percent sanr:1. Clnd silt. During the period November 1971 

through October 1')72 samples of material to be dredeed in 

the navier:tio<1 channel were obtl:'.ined at cleven locations do~vn

stream of St. Louis. The samples "Tere tested for concentri".tions 

of vo1.9.tile solids, chemical oxygen demand, nitrogen, oil 

Etncl grease, mercury, lead and zinc. None of the parameters 

tented were found to exceed pollution limits recommended 

by the "Snvironmcntal Protection Agency. 

In September 1973 sediments of fifteen sites with 

prior hlstory of maintenance dredging and disposal opero.tions 

'lTere s"'Unpled and tested. No significcnt quantities of 

heavy metals, or.gE'cl1ochloride, Ilesticides or other toxic 
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chemicaJ.s ,·~ere found in ~"'2ct iment samples collected from 

the chnnnel . 

. 'ection. {~04, Public Lm., 92-500, ~vhich is 33 United 

States Coce 134'1., for those of the legal profession, autho:::

!zes the :,ccrC?ta:ry of t:h,· i\rmy, acting through the Chief 

of Engineers to issue permits after notice and opportunity 

for public hearings for the discharge of dredge material 

into nav5.gable :::i vel'S, or ''laters, at s!,ecified disposal 

sites. The selection o[ disposal sites will be in accord

ance "'ith <!uidelines develop.:;d by the Administrator of 

the Envircruncntal Protection Agency, in connection, or 

in conjunction with the Secretary of the Army. In accord

ance ~<lith the regulations ~romulgated by the Secretary of: 

the Army, this is 33 Code of Federal Regulations, 209.11+5; 

dredging to be performed by the Corps of Engineers "'ill 

be subj ect to public review procedures that are follm'leC: 

in processing applications for Section 40lf Permits. L\nc., 

that, of course, is Hhy we are here today. 

The public ravieT
"" procedures include issuance of 

!,ublic notice, opportunity for public hearing if request2.G 

by interested parti~s, and where appropriate, the filing 

of EnvironmcntQl Im~act Statement. The public notice for 

this wor:: 'vas issued on Hi September 197/f and was open for 

comments until 18 October 197Lf. During this period ten 

responses were received of which tNO parties requested a 

public he.::-.ring. [\nd which I determined '\'lCre of sufficiellt 

significllnce to hold this public hearing today. These t"0 

letters ~'7ere letters of 15 October 1974 from Hr. Com<lay 

Briscoe, the T-later Commissioner, City of St. Louis, and 

by letter of 17 October 1974 from Hr. George N. Covington, 
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Chain:Ul":1 0 ~ the Great Lakes ChLlpter, Sier:.:a Chlb, Chicogo, 

Illinois. Sinc(! notific:1tiOl: or this publtc h~arillg, an 

additional t\'Ienf:y-nil1'! rcaponscs have been received ()l'l 

this dredgins wor:c. Subperagraph (F)(l)(lll)(ts) of thi!: 

reguletion, hm'lever, provides that maintenance dredii11i 

projects con:rncncinr; bcfore 1 January 1970, of \·mich this 

project that \~C .:'lr~ discussing does, may continue durin, 

the preporation of an Impact Statement if deferral of 

dred~ing is unacceptable from the standpoint of the ove~~ll 

public. interest. This procedure is authorized until 1 

January 1.975 at w11ich time and EIS, Environmental Impact 

Statemm1t, must be on file with the Council of Environmciltal 

Quality .for contir~ued dredgint in all cases determined to 

have potential significant environmental impact. 

1\ f8"7 brief "lOrds about the Impact Statement for thic 

particul2.r stretch of the River. The St. Louis District 

hes dsl:.crrninec th£ct an Im.pact Statement ,·,ill be required 

for tiliE: overall project. All known environmental effects 

thc'Ot res111t fr.-Or:! operating and maintaining the navigation 

project il,cludi::g dredging and spoil operations are being 

addressee in an EIS no~~ under preparation by this District. 

It is cx?ccted th2.t a final Impact Statement for this 

project ~'7ill be filed with the Council of Environmental 

Quality during the last quarter of 1975. The District has 

already completed a predraft of this statement which is 

under review at my next higher headquarter!. 

In memorandum to file de.ted 27 November 1974, I 

personnlly recor(!ed my initial determination e.nd finding:,; 

thnt dcferre.l of dredging until tne Impact Statement has 

been filed '·lOuld be contrary to the public interest. 'I':12 
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memorandum in availr:ble for public review. This healing 

is to provi':'. the ViCHS of the interested public to servc 

as a basis for a final detl'rmination and finding. 

The proposed disposal sites have not ~)reviously beor 

designnted for such use by £hc Secretary of the Army 0::: 

Administrator, Environmental Protection Agency. Currently, 

no spoil areas on the Nississippi River between Cairo, 

Illinois, and the mouth of the Hissouri, have been previously 

specified as provi~cd by Section 404, Public Law 92-500. 

Deeignrttion of the proposed disposal sites for dr.;dged 

!tU1.terial assod.ated with this Feder"'l Project shall be mar3c 

through the ?pplication of quidelines promulgal:ed by the 

Administrator of EPA in conjunction \vith the Secretary of 

the Army. 1f these quidelines alone prohibit the designation 

of these proposed disposal sites, any potential impairment 

to the maintenance of navigation, including any economic 

impact on J:l.avigation and anchorage, t'lhich would result from 

the failu::.:-e to use ti1CSC disposal cites, will also be 

considered. 

I I d U.1.:e to offer just a fe,v more comments on the 

procedurec :::or today's hcnring. All of the information 

,·mich 1.s presented today as part, a11 \vell ai3 all prehec.ring 

and past heo.ring statements, will be mad~ a part of the 

official record of tIlls hearing. The St. Louio District 

l"ill revieH the full record to determine an approprio.tc 

course of 8.cticn as ''l£ are charged to do. If there 8.re 

no unrQsolvcd substantive objection!:: to the usc of the 

~rospective disposel sites, I will sign and date a Statement 

of FinrliEgs to that affect Dnd it t.;rill be placed in the of

ficial file. The statement ~lill include a description of 



con1itions Ul1C!2r ~tlich dispo.3.:-:.1 of drc(~geG r!l.:'1tcri:::.l ,<Jill b8 

pcr~o1"!'lec1. 

If subs':;::.ntivG: ob~ections have not been resolved, 

.3.~ a result 0::: t;.lis heerine and from the -::omments and v·;.c~·7s 

,\nich ";13 are seeking, a report on the matter ''lill be fo::...,·m.rd-

. ed to the Di vido:: ~ngineer, my next highes t authority, 

along '·lith n transcript of this hearirg and copies of .21l 

corresrondencc, public notices and other pertinent documents. 

The Division EngineC)7 has authority to rcvie,·.~ Emd evaluate: 

all Feceral froj-:;cts, resolve outstanding objections and 

.?uthorizc. or ce£'er commencement of this project. Under 

certain circumstC'.!!ces the Division Engineer will .corwe.rd 

thE: matte::: to the Office of the Chief of ;-~neineers. 

r,OH, I'd like to get to the sequence of the ::::;::c8.kers 

for this ofternoon. 

I uoul'.:! like to request the two parties \"ho requestcc: 

this hc:"\ring to, fi'~st, sturanarize their initial letters C'.!C.O 

thcs.e letters \']ill be entered into the record. A:m:l these 

pcrties may m:-.ke any additional presentations t.hey '1i3h 

to offer. First, may I call upon Hr. CC:nl'iay briscoe, o:;~ 

his prcsenta1:ive, ~'!ater Commissioner, City of ~;t. Louis, 

do you ~dsh to m.s)(e B. statement at this time, sir? 

IiJ.. FLETCHE'R: l'ly t1amc is Stanley Fletcher. 

I fllor.::; "iith t\·l0 other people from the Hater Division, 

are h~re to make a statement. I "TOuld lik!:: to summnr.be 

the letter c.ne: then l'lr. He.lter ?ollmann \lill make a.dditional 

commel,.ts. 

Just startins off in the first parngraph of the letter, 

this is in reply to your J.~tter of September 16th, 197L~, 

in which n1:!. interested parties are invited to submit argu-
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ments 0:;: cbjectio:1s to the proposed dbposcl sites. The 

City of St. Loui", T'!atcr Di'rision, does have an object.ioil, 

to your di3~os:'.1 site 19,)r. Dnd also 194L. It h'ls been 

quite a f~N ye,").!"s 5ince the chE.'.nnel haG been dredecd in 

th issrcn. ','care concerned that the depo~it 'material, 

part1c111l.l.dy 1.95,), ~'lhich is on the Missouri shore just south 

of the Hi~souri lUvcr effluent "lill cause a serious '-later 

treatment p:;:oblem. He object to these locations of thf! 

deposits and ~vould rather have them placed on the Illinois 

shore. ~';'" request a hearing concerning this msttcr. 

COLOi':r:L PE1'Zl;SOl'!: Thank you. 

r-:;. :~01.Id.Al'JN: Halter Zollman, Chemical Engineer 

at the C111"'.in or "'ocks Plant. You already D.ns~~red some 

of t,1C questions about the testing for the or~anics f1nd 

so forth in the river, but that is or.e of the things that 

",e ~vantec' to COllli'1l0nt on, because ~ve kno,·: that the river 

bottom rr. s the organics, there I s some oil products and so 

forth in the sludGe ane the trace metals and heavy m8t.qls 

that you mentioned, f.),nd t~lat ~-las gi\t~ng, us some CRuse 

since.the :=Pi, has some definite ieeRs about what they u~nt 

in the fini<:hed ,-cater. ,\nd then, of cou:;:se, these: slud;:;c 

products could cause a taste and odor problem, and fror:l 

the past e::pcrience tbey do increase the suspended m:\tter 

that's in the river water J3.nd they could give us reason 

to U3e more chemicals Rna, of course, 'Nould give us possible 

odor and taste pr.oblems. Then also in moving this send 

NC are 1':11'30 cor,cer.T~ed ebout our intake to\vers out ir.. the 

river, t\'hethc<: th0rc could be additional sand come do\\'l"\ 

~nd sand in t;1ose intake towors: Since the Corps eloes!" t 

dredge tn.:1.t !1l"0a [',ny longc,~, there is l\ build up of snnc 
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A.round the i!'ltake tm'/ers. .fmc-! if they do decide to dredcc 

we Houle! like to be notified ,·,hen they are dr~dging so 

we can t."l:e further precaution" in our water treatment. 

har.y years ago they used to notify us, but WE" have r.ot 

been notified in recent yenrs that they were dredging there, 

. or thCl.t th€'y r.li(;ht even contemplate dredging up the~c. 

cThC'.t i~' [Ill ~oJe have to say. 

COLOI i f.L PT::TF.RSO/'I: Thank you 'lcry much, sir. 

At this time I'd like to call or Hr. George H. Co?iJlg;

ton, Chc.il-'mo.n of the Great I..akes Chapter, Sierra Club, for 

prcsent.':tio!'. of his statement. 

DTt. TOCKSTEIN: Hr. George Covington couldn't 

IM~e it todo.y and lim Dr. Tock~tein T:7ith the Great I.8.1~cs 

Ch:lptcr 0:-: the Sierr!l Club. 

The J.8tter thQt '.'![lS sent to Colonel Peterson had 

five :?oir.ts 5.TI it, that stated: One, thirty C1:1YS is fo:-~ too -

is, fOe :i.ntcnsbrfC c-tudy, i~ too short for comment. To 

comrnN,t G;?ccific81ly on more than ninety drcGgc s~)oi1 sit..:;~. 

,dthin thirty days after receiw) 1 of p'.1blic I'otice is 

virtul"ll:;' lmposs:l.blc. Therddre, coini:n~!'ts \'1il1 be mac':; 

abollt c1,~e'-::8e Sf'oil 5n t!)t;.!l. 1\70, dr:::dgc spoil or, ngric1~lttp.c.l 

lnm~. The sites for dredge spoil are listed PS ::te~ic1.'ltu:::\':,l 

V'.nd"'.nd unused floodplfl.in. The preliminary statcmc',t list.:: 

t:1e corr: .. Jt)~5.tion of ·_~recge :::poil as basically ~;and fmc 

grevcl. Such mr..tcrlal provirles a sterile bD.f'c for e,="oHiT'12; 

crops. To deposit: such sterile material on prime agricultur,l 

land dcs8rv,"s strong questions about the policics, plc<.rl ':' 

anr:'l. tactic~ of the Corps in rr:g'lrr:1 to 'lsing agr5.cultural 

lar,('l :l:or ('rGd:se ~poil. 

'L'hrce, drec.~e s:,oil m1 unusec floodplein. The Dep:' .. ::~-
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ment of ,:11 ,:: Irtcrlor hi's ~;t:,tr>d on ~cvcr~'l occasions th"t 

rlc~oSil:~.T'~ ·':---18e r;poil in sloughs and on flood plair pT~':"i.lt 

a ceriow: thre0t to the ecology of the i,dssissippi~iver. 

rJe stro·,·;;-ly '~6:r:-:ce ,·Tith this vieu. Dc!,)ositing c!rcdee spoil 

in SlO'.l~:l':; ;.':,(1 01:1 the rloodplain elimillatsG imp0rte.rt b:;'_rit"t::: 

for fich, \'Jil(llifc :111("~ birds. The Hississippi River ic. 

one of the n::jor flyt'lClYS [or migrp.ting birds ir.cluding our 

c;nbgttlcd 11.2.tio;v1.1 bird, th~ Bald Eagle. To stl1.te that 

the floo(:plnin 1s t.1nll:;~(' :::cvcals G profound In.c~ of COT'-

cern about ,·d.sciGs1;1[li r~ivc::.:- ecology. Before dre(~ge<:pr)il 

is inrliscrimil"'.ately placed on the floodplain, studies shou::'-:.1 

be me.de 0;'-> cnch and every site in reeard to the ecology 

of thf'{t .~itc and the impact of depositing dredge spoil 

upon the site's ecology. 

Four, c1redgespoil adds to flooding. A Lm of physics 

that t~·:o things cannot occupy the srune space at the same 

time also applies to dredge spoil 3,nd flood \-lators. Deposits 

0: dre-:1ec spoil on the floodplain will occupy the space 

th!"t flo00 ~\''lters woulC normally occupy. The obvious cr')n

elusion is that the only place the water cun go is to highe~: 

stage heights. Depositing dredge spoil at ninety nc~] sites 

Appears to '·72.rrant [l thorough investigation in reletion 

to its arfcct on flood levels. 

F5.ve, no alternnt(~ proposals. No alternate proposals 

arc mentioned much less evaluated about uses of dredge 

spoil other than the placement on agricultural land an(~ 

on the flood plain. As most of the ltl".teri:11 is sand /:l.nd 

gravel, why not find a more positive use for it than to 

destroy crop grmvlng lrmd or river ecology. 

In rddition I ,,~uld 11 ke to l1k1.kc a statement that 



( , '~" 

ou:r~nv:L:!:'onme1:'C, prote.ct.io!! of ocr ':1sh ani \vildllfe, and 

protection or the flood vict.im. TIle origi'~al. 1,otice of the 

Corps ,.,a~ not detcdled as to the exact loc3.tions and what 

effects the deposition of dredge spoil w'ould have on this 

balance use of th'2 river. The Great Lakes Chapter of th_e 

Sierra Club requests that the Corps include in their report 

the eXAct location of the deposition of the dredge spoil, 

the chGrrtcter of the land at each site, whether it be agri

cultural land, slough, marsh, channel or is.land, with the 

inclusion of maps 3hm-ling all structures, the qu:mtity of 

dredge cpoil involved Rt each site, studies on the fish 

arid "'ilcllife habitat at each site, studies on what affects 

spoiling 'Vlill have on fish and , ... Udlife habit"1.t at each 

site, Emd studies on the hydrological changes that \'1i:l 

occur at each dredge spoil site. The Great Lakes Chapter 

also requests a long range study on the flooding probleras 

created by deposition of large amounts of dredge spoil over 

a fifty year pcriod, and a study of alternate uses of drc(:,<:;c 

spoil. 

As an alternate solution the Gre9.t Lakes Chapter pro

poses that all dredge spoil be transported by barge to 8. 

centrB_li:::cd location, such as the Fort rlellefontaine 

Quarry in St. Louis County, and be used as a sand pool 

for the construction industry. This would alleviate th~ 

affects of dredge spoil on the environment and reduce 

con~truction costs to an inexpensive supply of 1':anC. 

COLm~EL PE'1'F.ltSON: Thank you Nr. l'ocl(s tein 
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In order to clarify one point in your later conments, sir, 

this is the additional commf'nt that you made for our record. 

Thank you very much. 

At this time we had One other letter which requested 

a statement to be read in as part of the record. The 

individual is unable to be here, so at this time I will 

read this letter into the record. 

This is a letter from Mr. C. Ray North, who is the 

National President of the Propeller Club of the United 

States. It's addressed to Lieutenant General Gribble, the 

Chief of Engineers, and I will sunmarize this but put it 

in the record in its entirety. 

The Propeller Club of the United States is the largest 

broadest based grass roots maritime and marine association 

dedicated to support of the American Merchant Marine and 

all of its segments on the oceans, the Great Lakes and our 

rivers. I am honored to serve as National President. And, 

I request that deepest consideration be given to this 

position, which I'll paraphrase in just a minute, so that 

our inland waterway shipping may properly meet our country's 

important economic needs. 

The position, paraphrased: The application of the 

NI',tional Environmental Policy Act to maintenance dredging 

operations if not judiciously managed may cause serious 

delays which could threaten to obstruct essential waterway 

conmerce on important segments of this country's navigable 

rivel:s and other waters. Maintenance dredging is a routine, 

recurring activity essential to assure the vital 

transportation needs will be protected and that the depth 

of navigable channels will be held at necessary levels as 

Eluthorized by law. The Propellor Club calls upon the 
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United 'States Army Corps of Engineers in cooperation with 

the Council on Environmental Quality to develop an 

accelerated procedure on maintenance dredging projects for 

compliance with the NEPA requirements. Such procedure 

is deemed necessary by the Propeller Club as the only 

method short of legislative relief to permit on going 

projects to proceed without undue delay. And after that 

sum nary I will submit this entire letter to the record. 

Next, I will ta.ke statements from the floor and 

following the presentation of all statements I will ask for 

any general comments from the floor. At the time you are 

called upon for a statement would you please announce your 

~e, agency, if appropriate, and city address. It is 

requested that statements be summarized and held to about 

two minutes in length. All statements, however, in 

entirety will be entered into the record, all written 

statements. 

First, in order to keep my procedures correet, I 

would like, once again, to ask if we. have a representative 

of the United 5'tates Senate ot Congress, that has a 

statement here today? 

Mr. Charles Kulp of the United States Department of 

the Interior desires to make a statement. Mr. Kulp? 

MR. KULP: Colonel Peterson, my name is Charl~s 

J. Kulp, Supervisor of the U. S. Fish and Wildlife Service 

Area Office at Rock Island, Illinois. We appreciate the 

opportunity to present this statement and we look forward 

to a continuance of communications with your District, with 

the view toward protecting fish, t'l'ildHfe, and associated 

wetland resources of the Upper Mississippi River. We have 
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communicated with your District personnel on this issue 

for several years. Our involvement has been through 

annual and semi-annual dredge spoil conferences, field 

investigations and through review and comment on hydrographic 

surveys provided by your staff. 

Our comments are intended to protect fish and 

wildlife resources of the Upper Nississippi River. The 

September 16th '74 public notice indicated that approximately 

thirty locations need to be dredged annually and listed 

hundreds of prospective spoil locations, most of which 

are located immediately adjacent to a navigation channel. 

Approximately 7.4 million cubic yards maximum quantity 

would need to be dredged in anyone dredging season. 

Our October 18, 1974 letter of comment on the public 

notice emphasized: Number one, the need to improve dredge 

spoil maps so that we could more accurately determine the 

effects on fish and wildlife. We also found that approximately 

thirty-five spoil locations would be unacceptable from 

our viewpoint. Number two, the need for additional studies 

to examine possible public uses of the dredge spoil. 

Number three, that detailed maintenance information should 

be provided to our agency for review and comment thirty 

days in advance of dredging and spoiling activities. Number 

four, the implementation of telephone contact in the event 

emergency dredging and spoiling is necessary. Number five, 

continuation of the annual dredge spoil conferences. Six, 

the need for long range solutions to dredge spoil problems. 

Number seven, full implementation of the three thousand 

feet of dredge pipe states to be available for use. 

Your November 13th letter of response indicated our 
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comments would be given careful consideration in your 

final determination of the matter. \-Ie reiterate out 

October 18th comments and intend to continue to 

cooperate with your agency to protect fish and wildlife 

and wetland resources along the Upper Mississippi. The 

importance of wetlands to the nation has long been 

recognized and expressed in recent policies by our agency, 

the U. S. Environmental Protection Agency, State agencie$ 

and the Corps of Engineers. 

In addition to our comments on the September 18th 

public UI)tice we reconmend that the objectives of the 

Upper Mississippi River Basin Commission adopted October 

24, 1974 be fully implemented in your District. These 

objectives are as follows: One, develop a river system 

management plan that will incorporate total river resource 

requirements, such as fish and wildlife, navigation, 

recreation, watershed management, water quality, et cetera. 

Number two, devise means by which the volume of dredged 

material removed from navigation projects can be signifi

cantly reduced. Number three, open those back, water areas 

that have been deprived of necessary fresh water flow 

as a result of navigation maintenance activity. Number 

four, assure availability of necessary capability to 

maintain a total river resources on the Upper Mississippi 

River in an enviro~entally sound manner. Number five, 

contain or stabilize all floodplain dredge material disposal 

sites in a manner to benefit the river resource. Number 

six, assure all navigation project authorizations include 

fish, wildlife and recreational resources as a project 

purpose. Number seven, develop physical and biological 
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baseline data to identify perameters controlling the 

river syst<;,m. Number eight, identify sites that can be 

developed to provide for fish and wildlife habitat 

irretrievably lost to water resource development projects. 

Number nine, identify and devise means to use dredge 

materials ns a valuable resource for productive uses. 

Number ten, "implement program~ to provide for the present 

and projected recreation needs on the river system. 

~1umber eleven, strive to comply with Federal am State 

water quality standards. Twelve, strive to comply with 

Federal and State floodplain management stande.rds. Thirteen, 

develop procedures for assuring an appropriate level of 

public participation. I want to thank you very much, 

Colonel. 

COLONEL PETERSON: Thank you, Mr. Kulp, for 

your statement. 

At this time I would like to call on Hr. Dieffenbach 

of the Nissouri Department of Conservation, who wishes 

to make a statement. 

HI',. DIEFFENBACH: I am Bill Dieffenbach of the 

~lissouri Department of Conser~ation and I have a statement 

that I will read and since I have the same objectives in 

pc::rt of the statement from the Upper Mississippi River Basin 

that Mr. Kulp presented, I'm just gonna hit a couple of 

those and try to cut this thing down a little bit. 

We have reviewed the public notice dated September 

16th, 1974 regarding the spoil disposal operation of the 

District, St. Lmlis District on 196 miles of the Mississippi 

River betvmen Cairo, Illinois and the Missouri River. 

The Missouri Department of Conservation has for years 
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been activ2ly wor~~ing with the Corps of Engineers to 

protect a:ld pr,~serve fish and wildlife on the l1ississippi 

River. We have reviewed the rules and regulations 

published in the July 22nc.1, 1974 Federal Register, 

entitled Federal Projects Involvin?; the Disposal of 

Dredged Material in Navigable Elnd Ocean Waters. The 

Missouri Department of Conservation is concerned with the 

apparent canalization of the Mississippi River. While 

we recognize the need of providing for the nine foot 

channel, we note that the loss of wetlands, side channels 

and backwater habitat that has been tremendous during the 

life of the project. Part of these losses are due to 

dredge spoil operations conducted by the St. Louis District. 

In an effort to protect the remaining "letlands along the 

rivel:, we have identified thirty major habitat areas, 

attachment one which I'm not going to read either. 

To comply with section E3 of the rules and regulations 

of the disposal of dredge material in navigable waters, 

we recommend that no spoil be placed directly on wetlands 

or in such a manner that the s1)oil uill be eroded and 

redeposit.ed in wetland areas. Type one and type five 

wetlands exist in many of the major side channels identified 

in joint studies conducted by the Corps of Engineers, Fish 

and ~Jildlife Service, States of Illinois and Hissouri. 

In addition to these areas that were identified dredge 

spoil should not be deposited in other minor wetlands and 

l:ackwater areas. Such areas can be identified \vhen detailed 

reviews of dredge and spoil plans are made. In addition 

to our active participation in dredr;e spoil problem with 

the'St. Louis District, \ve have been and are participEl.tin::; 
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in the Vpp~r Nississippi Basin CotnmissiOlw' Dreof,c ;,poil 

Practices COlnmittee. 'lIw! committee, through the efforts 

of the Co:cp:> of Eneincers, t~orth Central Division, and 

the Fish and Hildlife Service has reached consensus of 

the five member states and ten Federal agencies of the 

Upper Nississippi Basin Commission for the following 

purposes and objectives. And I'd just like to hit about 

three of these that I think are the most important. They 

are all, the whole bunch of them are importan~ all thirteen 

of them are important, bllt I think three that highlight 

what our interests are would be develop these objectives: 

Develop a river system management plan that will incorporate 

total river resources, including fish and tV'ildlife, 

navigation, recreation and watershed management, water 

quality, et cet.era. The second one I'd like to highlight 

is devise means by \>,hich the volume of dredged material 

removed from navigation projects can be si~;nificantly 

reduced. The third one and the last one of those I'd like 

to highlight is ident:lfy and devise means to use dredged 

materials as dredged materials as a valuable resource for 

productive use. 

And now for the closing, we believe that strong 

effort must be made by all interests to continue to move 

toward the objectives listed by the Upper Mississippi 

Basin Commission and guarantee compliance with Federal 

rule:, and regulations. The Hissouri Department of 

Conservation will continue to actively support the Upper 

Hississippj Basin Commission, Corps of Engineers, Fish 

and IV'ildlife Service, and other groups in an effort to 

protect fish and wildlife habitat on the l';ldclle Ilississippi 

River. 

~ 
~ 

-.-.~ .. _ ... " .. ~~_J 
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cOLormL PETEKsOl';: 'i'hank you Mr. Dief Eenbach. 

Are there any other representatives of Federal or 

States agencies that at this time wish to make a 

statement? 

Are there any representatives of any local unit of 

Government at this time that wishes to make a statement? 

In that c::ase I'll go on to other individuals having 

a.n interest who have a desire to IllfJke a statement. 

Mr. Jerry Tinkey, do you desIre to make a statemE!nt, 

sir? 

i-me TINKEY: 11m representing Mid-America 

Transpora.tion Company, but also I brought along letters 

from Gordon Jones, Vice President of Alter Company, Hike 

r.ushing, President of Hissouri Barge Lines, \vhich I have 

submitted for the public record. 

COLGlmL PETERSCt:: Do you 'vish to summarize 

your sta1:ement or just have it entered? 

I1H. TINKEY: Just enter it. 

COLONEL PETErSON: All right, sir. 

Hr. Billy JC1cl~son? 

HR. JACKSON: Thank you Colonel, I'm Billy 

Jackson, President of Teamster Local 54, which constitutes 

the Teamster }1arine Division. I have a brief statement 

,"chich I'll read. It's addressed to you concerning your 

notice, I'won't go into the numbers. 

This communicatiop is forwarded on behalf of the erltire 

membership of the ~1arine Officers Association, Teamster 

l.ocal ::4, v,hieh constitutr,s the Teamster l"larine Division. 

Ou:.- membership is made up of: professional river boat 

personnel ,'.'110 rent; [lmO~lg ;.,he finest. in th(' business of ITk9.nr:inr; 
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the vessels enga['"(~c1 in inland transportEltion. \.fuich we 

regard as being t:'e most nearly perfect form of transport

ation, in so far as environmental considerations are 

concerned. 

The continuction of maintenance dredging in the 

Nississippi niver is essentially -- in essentially the same 

mE.nner which has prevailed for decades past is altogether 

vital to maintain the uninterruped flO\v of barge traffic 

upon which so much depends. The very economic life of the 

great HidHest dQpends upon the orderly flow of this form 

of transportation. It is a fact that the combined 

facilities of all of tLc modes of transportation are 

physically incapable of moving the grain produced in the 

U.d~lest. The necessary fertilizer or petroleum products 

and coal, to mention a few corrnnodities imported in bulk, 

could not be; moved into the area at a cost conducive to 

maintainin::: the population in an acceptable fashion. Failure 

to move :;rain out of the a.rea ,",ould seriously impair the 

nation's ability to resolve a seriou!! imbalance of monetary 

eXChai.lge as well as pose unsurmountable obstacles to our 

commitments to supply food grain to foreign needy nations. 

;le possess the notion that the migrating alluvium 

with \'lhich ,,,c are nolV concerned, that being the material 

which fills the channel and necessitate dredging will for 

the most part eventually find its way to the Gulf of Hexico 

in any event, and therefore, we find no re~sonable basis 

for consideration of deposit ini; dredge spoil in any place 

other than one adjacent to the channel by rea!on of cost 

and conve~·!ier~ce. To do so ~v01.lld servl' no 1..,seful purpose. 

Finally, this union does T)ossess IlItrong, favorable 
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for our continued existence. Therefore, we endorse the 

dredging program as proposed by the St. Louis District, 

Corps of Engineers. 

COLONEL PETERSON: Thank you Mr. Jackson. 

1 may at this time call on Mr. David Bedan? 

MR. BEDAN: My name is David Sedan, l'm Vice 

President of the Coalition for the Environment in St. 

Louis. tIll be submitting a more detailed statement 

later, so I'll just make a few general points now. 

First of all the Coalition 1s interested in a 

• balanced program of uses for the Mississippi River and as 

we see it the present trend has been increasingly to a 

single purpose. In the discussions of justification for 

the l:eplacement of Alton Dam, for example, the Corps of 

Engineers speaks of a four-fold increase in navigation 

on the river. This mayor may not be desirable, but we 

bplieve that a lot more study is necessary to see if this 

kind of increase in navigation is compatible with the 

multi-purposes use of the river. Secondly, we concur with 

the comments of Mr. Covington that the phrase unused 

floodplain reveals a great deal of insensitivity to 

environmental considerations, particularly to the problem 

of diminishing wetland habitats, which the representatives 

of the Interior Department had mentioned. Thirdly, we feel 

that there is also insufficient information for comment 

upon the specific spoil sites at this time. The Rock Island 

vJ..sl..ric,- of the Corps nas published detailed environmental 

Impact Statements on ea~h navigational pool, pools ten 

through twenty-two, with maps that contain far more detailed 
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information on their dredging operations, including 

specific botanical types and so forth, and I would 

suggest that we need that kind of information on this 

stretch of the river and I assume you ,,,ill include that 

in ypur impact statement. And fourth, I believe there 

has been insufficient study of alternative uses of the 

spoil and would li~~e to see, for example a study of the 

possibility of mlin~ the sand for construction purposes 

as the Sierra Club has Sllgr:csted. And, also, would like 

to see more study of how deposited spoil areas can be used 

and developed for recreational purposes. 

Than:', you, Colol1el. 

COLONEL PETERSOrI: Thank you, Hr. Bedan. ':ould 

you please send ym1r statement within ten days so we can 

incorporate it? Thank YOl.<, sir. 

I'd like to call next on Hr. Thomas Steiniger, ,-,ho 

. indicates he desires to make a statement. 

!,m. STEINIGER: Colonel, Thomas F. Steiniger 

of Granite City Steel. I desire at this time to withdraw 

my verbal request for a statement, we will fo11o\" up with 

a written statement. 

COLONEL PETERSON: All right, sir. Thank you. 

Mr. John ~~Daniel, desire to make a statement? 

MR. MCDANIEL: Colonel Peterson, I'm John 

E. McDaniel, Assistant Vice President for River Cement 

Company, whose office is at 9900 Clayton Road, St. Louis. 

I want to state our position in support of the channel 

dredging proposed by the Corps of Engineers. River Cement 

has a manufacturing plant some forty miles south of St. 

Louis, on the Hississippi River. From the plant cement is 

moved by barge to distribution terminals in St. Louis, 
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These b'lrges 

;.'i.ll tri!Jl'lsi>0rl. SOOl€ fo!.!"&- ;:tl";d one-half milH.on i)8.rrels 

tl. tp~ ixL': .. ~·.'r ?:;l~Xlt;. 1'1'..1 liu:e talking about 65-) to 100 

':'art;;e td.ps L.l and oU':: or the plant, our plant. for a 

year. The economy of water transportation was a major 

factor in selecting the plant site ten years a~o. Only 

because of water transportation are we able to compete and 

to contribute economically to distant markets like CinCinnati, 

Ohio, and Natchez, Mississippi. 

It is vital to River Cement and other such shippers 

that a nine-foot channel be maintained on the Mississippi. 

Anything less than a nine-foot depth would require us to 

load the barges light. That '"lould mean an increased number 

of trips to deliver the same amount of product. This, in 

turn, would be a waste of what is now a very precious item, 

the oil to operate the to\'lboats. Hithout sufficient channel 

in the Mississippi it would be impossible for River Cement 

to supply the customers that we now are shipping throughout 

a ten states area. Rather than continue with statistics or 

b./u::~;e movements, Colonel, if I may, I'd like to make a 

little personal analogy. 

I'm an engineer and have lived and worked with the 

mighty Mississippi all my life in Nemphis and for the past 

six years in St. Louis. I knm"l the pm'Jer of the river during 

f10nd stRges and t.he fickleness of its changing ways \Olith 

each rise and fall. The dredging proposed by the Corps 

"iIi have about as much influence on the river as I have on 

my \"life when we are shopping together. ive can be strolling 
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dmnl the street O~ n shopping mall, I may nudge her 

to keep her from looking at a particular windmv or 

shop, but if she has her mind set she will find a 

way to get \'lhereshe wants to. My nudging her arm 

won't change her appearance, nor will it change the 

whopping mall. The dredging is proposed by the Corps 

will cause about as much change to the river ail I would 

make on my ''life in the shopping mall. 

He should direct and use this wonderful natural 

resourc€., the Mississippi River, for transporation, in 

that way it 'vill continue to serve millions of people. 

Thank you. 

COLOiJEL PETERSOn: Thank you, Hr. M:Da.nie 1. ' 

Call on Nr. Kenneth Schmidt, at this time do you 

desire to make a statement or not? 

MR. SCHMIDT: I'll reservc~ my statement later. 

COLCNEL PETERSOh: All right, sir. 

Hr. Bruce Bussen do you desire to lM.ke a statement 

or not? 

t-~. BUSSEN: Yes sir. This statement is kind 

of e)~emporaneous. I am Bruce Bussen, r'm with Riverside 

Sand and Dredging. He are .2. commercial dredger operating 

primarily in the St. Louis Area. I have a particular 

objection to the suggestion that dredge spoil be collected 

and give::l mvay for construction material. I think that's 

understandable. 

; I have s(~veral problems involv€d. A), pl,ilosophically, 

I am op~osed to the Government giving away that ,vhich \'le 

produce in a free enterprise and tax paying effort; B) 

I do not feel that it's practical to transport tllat(;rial 
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the sort of distances necessary to a centralized spoil 

area, require too ma~y barges and too many boats; C) 

Even if you could marshal the barges and the boats, 

'once yo'u got this spoil to the area it would likely be 

the wrong size resulting in further disposal problems. 

'Most of th~ material is silty, not suitable for 

const~ction material, a great deal of it could be wood, 

which ",ould create additional disposal problems. And, 

D) I don't believe it's economical. You transport the 

spoil to, let's say, Fort Bellefontaine Quarry as 

suggested. The cost of taking that material from Fort 

Bellefontaine, let's say, to south St. Louis would be 

vas~ly more than the value of the material. So basically 

1 just think it's not a particularly good suggestion. 

Thank you. 

COLONEL PETERSON: Thank you, Mr. Bussen, If 

you do de:sire to send in a formal statement, ,.,.i11 you do 

si~ before, within the ten day limit. 

Mr. John Cunningham, do you desire to make a 

statement? 

Z.ffi. CUNN INGHAM: I'm John Cunningham. I'm an 

engineer. But, I represent the Sierra Club, Eastern 

M1.RSf1Urt Group, \.,.hich is part of the Ozark Chapter. And I 

would like to submit a statement, and I'm not going to 

read it, I just would like to summarize a few comments from 

it. 

First, as a group we are concerned with the maintenance 

of water quality on the Upper Mississippi River. The Corps 

has stated in numerous Environmental Impact Statements 

-- '~.:~\':. to l1'T~'11-5\" ".ork and dredging, that water quality 
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inc1icato~s ar~ Oile: o::'~\e most r!'presentative of the overall 

environmental condition of the river system. And we 

heartily agree with that. And '17e thir,k that the 

general values of water quality and its need for drinking 

'vater but als0 its relationship to the ecology of the river 

,is of prime concern and we think it's only fitting that 

the naviGation of the river should take this into account 

and that 'these two operations be dovetailed in some way. 

I'l1avC some specific comments relating to the letter 

dated September 16th, 1974. Your letter, reference LMSOD 

-1-1, paragraph one, dredging requirements, this paragraph 

states that there are "thirty locations annually -Will 

require to be dredged" but it refers to maps which according 

to our particular count there are forty-nine locations, and 

we \Vould lil:e a more specific information as just to ",hat 

specific locations the:: yo'u' re actually goil1g to dredge 

and \l7here you're goil1g to put this dredge spoil. In other 

Hords, t'o make more specific conunents we would request a 

little more specific information and ~'le would N'elcome the 

chance though to make specific comments rather than just 

general commel1ts. 

Paragraph t\i'O orr the federal Law and Regulations, this 

paragraph states that. the EPA will furnish guidelines for 

the selectior:. of disposal sites. He have a question, are 

these guidelines available und are they -- will the actual 

404 permits be filed, and expecially does the EPA fo11ml7 

up with field investigation as to guideline compliance, 

or is there merely a presumption 6f compliance? Paragraph 

3.a., authorized channel dimensions, it talks about the 

Iiver 6nd Harbors Act of 1927, Document Number ~:il1e, permitting 
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a minimum channel depth of net less than nine feet. And 

it's our unGerstanding that the present practice in the 

District is to construe this section to allow for a cut 

of approximately eleven feet on the average. This 

practice of a minimum cut of eleven feet allows tor the 

possible ridging effects of the material and it seems 

~inently reasonable to us, but we certainly would not 

feel that it would be lawful or ~ood dredging prectice to 

dredge beyond that. And we have heard reports in some 

Districts, I think, that in some places they go as low 

as fifteen feet to maintain a, or fourteen feet, something 

like that, to maintain a nine-foot channel. And we feel 

that whatever the Corps can do to cut down the actual 

quantity of dredging would promote better water quality. 

In other \-rords, it would make the problem smaller, so to 

speak. 

And in paragraph 3.b. on dredging practices, it states 

in this paragraph that 1962 ''las the peak year ~vith seven 

million yards removed but the average is about four 

million. :·Jell, ve note your accompanying disposal sites 

tabulation ShOH a total quantity of 9.6 million yards and 

we l'Jere asking, of course, it says this is the maximum 

Guantity to be dredged, we ask is this figure any indicatiol1 

of Hhat ~'7ill actually be dredged in this 1975 program. 

And we'd further like to connnent that it would be our 

hypothesis that the quantity of dredging material trend line 

is increasing over tin:e. Although, there are undoubtedly 

considerable yearly deviations from this trend line, and \'le 

- '. 'c. ';1CCt ':};r C"1~p ::0 analyze tltis problem or this, and 

see just 'll-l[',L is h.'l.;::>pcning \dlh dred[,;e spoil over time and 
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perhaps the Environmental Impact Statement forthcominc 

,'!ould be the approp:..-i;::-,te place to analyze this as would 

it be the appropriate p~ace to analyze other dynamic 

factors in the river. In other words, \-lhat is happening 

to \la~er quality over time and things like these. These 

,are the ~uestiollS tlk'1t we thin!-.: the Environmental Impact 

Statement should address itself to. 

Uell, I'm going to skip over the rest of this. I 

think it's already been covered. I just ",auld like to 

mal~e one closing summary stater,lent and that is that as a, 

} suppose, as part of the public we welcome the opportunity 

to 'vork \'Jith the Corps on this and we are lookinr; to find 

solutioT.1s to some of these problems. He are trying to 

avoid ideological positions like shutdmm the river and 

things like tha:: and ",ark this thing out in terms of ",hat 

can practically be donE. And I would say though that. we 

would appreciate as nruch information as ~'Je could get and 

we think this is important in order for us to make 

intellige:::1t comments arid \"e would also appreciate along 

these lines somethir:g 1ike a bibliography of the documer;ts 

that are already out, that the Corps has relating to envircn

mental impacts of dredging. Thank you. 

CCLCL=L PETERSG[~: Thank you, Hr. Cunningham. 

I'd like tc call on Hr. Loyd Eneix. This box is sort of 

scratched up but that does Indicate you ".'ant to make a 

statement? 

NU.2UED:: Correct. 

COLOPEL Pi:n:~;SOl:: All righ:::~, sir. 

E;:. ;Xln:~: ~'ly name is Lloyd Eneix. I'm Director 

0':: Harh·\? Cpcraticr:s of A&ri-Trans CorporatioT'. I'm he':-8 



today representins Agri-Tr.ans Corporation, St. Louis. 

Our company operates seven tOHboats and over two 

hundred barges on the inlal:1d \vaterways system servicing 

America's most important industry, agriculture. Our 

present fleet has :l capacity of annually moving 3.6 million 

,tons of agriculture and fertilizer products. More 

importantly, we are just beginning a major expansion program 

designed to increase this capacity by a hundred and thirteen 

percent, just to service the known, future commitments, 

of the grain and fertilizer member m-mers of Agri-Trans. 

At the outset, Agri-Trans ,-muld like to suggest that 

tIle topic of this hearing is diverting attention from a 

substantially more vital topic, that being the imperative 

or upgrading effectiveness of present dredging operations. 

,:'hen a barge operator is constrained by low 'vater, commonly 

seven percent of his equipments' productive capacity is 

lost. This production loss can be as f,reat as fifteen 

percent. Noreover ,,,hen dredgine operations are inadequate, 

sroi..nding \'liE occur. 'Vlith present equipment costs, the 

delays occasioned by such groundings can cost bet~leen six 

to seven thousand dollars a day. This cost is in addition 

to equipment repair and a potential [or perscnal injury 

attending a grounding incident. 

The foregoins is not presented as an indictraent of 

the Corps' dredgine operations. :ve unders tand these 

resource limitations they experience and commeDd the job 

they pcrfm,:rJ UnclCl" such constraints. But the economic 

impact of dred3ing iT:cffectiveness 011 carriers, shippers 

and the public at large must be recognized. 

Turnin:; to the specific <,!ucstion of today's hearing, 
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it is clear th3t transportation efficiency is not the 

issue, r.:lthc~: :.t is survival of th", river trclTIsportation 

industr3T. The cessation of Congressionally authorized 

mai:i.tenance dredr:ing ",'auld effectively close off th(~ 

upper reaches of the Hississippi raver System to \'laterborne 

,tra!1spOl:tation service. Sor,w argue that the only result 

\':m.lld be tI~e demise of an industry and certainly the 

environmental [;ains more than offset such a loss. Besides, 

they argue, other transportation modes could fill the void. 

These spokesmen are, of course, ,,,rong on t\vO scores. First, 

our industry is in business to serve the public's transport

ation needs. If the viability of our industry is jeopardized 

\lhct docs the public stand to lose? Herely tile safest, 

least expensive, l10st energy efficier.t c,nd environmer:tally 

respectful bul~ transportation mode capable of servicing 

our nation IS ir,terior. '.chese characteristics of our 

industry are "lell established in the public record. Bet 

even if the rivEr industry did not measure up to that 

billing, uhich it does, the modal shift of commodities 

c3.rrieC by the inland Ivatenvay is simply pot feasible. 

Suffice it to say that alternative modes have neither the 

present capacity nor the financial strength to obtain the 

r~eeded additional capacity to accommodate a shift of 

present nne! future river traffic. The serious impact of 

this continuins wzdntenance dredging must also be vie,'led 

in terrns of the huge investmer,t represented by the upriver 

:::loocl control o.ne.: m:,vi~;2':.i.on SLl·ucturcs. To [;ever the 

upriv€:1: system is ::0 deny ,~hat region the fut.ure be11efi:.:.s 

anticipated Leon the illvestmcr.t, a trn;~ec!y ir. vieH of the 

comrnerci2.l develo,ment:. achieved ~he:~e to date as n :~esult 
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of ",aterbor~-lc COmrnCl"Ce. As [or the specific impact on 

Agri-Trans only nir:ety percent of the aforementioned 

tonna&e 've transport now and plan for the future would 

gradually be curtailed. Fertilizer tonnage northbound, 

a sizeable portion of our overall movements and grain 

'down river for its domestic and export uses would have 

to find nm'l ,·mys to market. As stated earlier, hOl'lever, 

there is not feasible transportation alternative. Some 

have claimed that the primary purpose of the Mississippi 

River System s:1ould be for recreational purposes. He at 

Agri-Trans reject that view, but we equally stand against 

the contrary concept that commercial considerations should 

be preernminent. As in all public matters balance must 

be achieved in resolving legitimate interests that are 

in conflict. Reasonable men will agree that severing the 

inlaad , .. aten18Ys \'lould not be a balanced response to 

ameliorating environmental harm ,,,hich may result from 

dredging. The proper response we suggest is to insure 

that dredf,ing is performed effectively from a transportation 

standpoint ~lhile minimizing the cost to the etlvironment. 

COLONEL PETE-:\SON: Thank you Mr. Eneix. 

Hr. !:vIartenson you have a question mark, sir, do you 

desire to make a statement or not at this time? 

Hr.. EAr:.TEljSOl;: No, because we'll file a 

""rlt ten statement later. 

COLonEL PETERSON: Thank you, sir. 

Hr. Charles Belt, do you desire to make a statElment, 

sir? 

}ill. BelT: Yes, I do. Colonel Jester, former 

Colonel Jester Penn Co10:rel Peterson nm·, in comrn...qnd and Nr. 
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Doernhoefer. Sorry c:.bout ge~til1;:; the order fculed 

up here, I should have a<lclressed Colonel Peterson 

first. 

According to Tom Maher, who used to work for 

yon~ office, the 1951 flood deposited a twenty-foot high 

mound of sediment in the Mississippi River which worked 

slo~"ly do~·mstream. And of course it must have had to do 

<;.uite a bH of dredging to cut it down to size. Now, 

the channel, the normal channel of the Missouri River 

has been confined for navigation and reduced in bankfull 

width in a cross sectional area since 1~80 for navigation. 

And accordil~g to a study of the U. S. Geological Survey, 

,·,hich was published in 1952, this has caused significant 

rise in s::'D.SCS of ir,creasc in frequency of floodin;~. 

~!y own research on the Nissouri River has confirr.ted this. 

In addition, it is well-knmm hydrologic principle, \"hen 

you confine a river either by levees or by navigation \vorks, 

you increase velocity. And this has also been shmm by 

another paper of Nr. Maher's and other people. No", if 

you incrcr.se the velocity of a river, you increase its 

ability to transport material and you also increase the 

size, in which a river, of sediment, which a river can 

transport. Hence, one ~'70uld expect the ability of the 

l"issouri :.'iver to have been -- to transport l&rge amounts 

of bedload to h.:1ve been significantly increased sir:ce the 

1~'80's. So tha' .. had mi::::;ht \Jell have a Ls-Yger ability to 

dump lai:88 amount of sediment into the St. Louis [lETbor 

Ilene:::, I ',lQuId like to 2.s~: the Colonel to teL!. me 

hO\7 sig:.i:::l.cQ:'C:; ,Jas 'che Eissouri ;~iver, in the :Corr;Jatio"o. 
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of ::he sediment deposition of the ~;t. Louis each as <l 

result of the 1973 flood. Secondly, \,lhat historical 

effects the confLlemcnt of the Nissollri River has had 

0::1 its aJi.1L:y to t1."llnsport bE:Clload during floods and 

dump It in ~';lC ::t. Louis Harbor. 

Finally, I uould also like to call upon the Corps 

of Engineers and Hr. Clapp to make as soon as possible 

public the research study that has been on the sedimentation 

in the St. Louis Harbor, that has beer: kindly financed 

at the behest of Nrs. Sullivan. 

And no,", I'd like to make a little commellt about Mr. 

Eneix comment about the ~vaterway transportation being the 

most energy efficient. It seems that t\vO studies have 

ShOlIJil, aIle from the Oakridge tiational Laboratory and the 

other one by l'lr. :~l~bald of the Center for Advanced 

Complltation of the University of Illinois, thc.~~ barge mode 

transportation on rivers is not, and I repeat not, 

significantly mo.ce energy s8v:l.r18 that railroad modp 

transpol"~[~:;1.011 .:cnd furthenllO:i:e, t.here is a suspicion that 

L: is probably less ene::gy savin(~ than railroad transpol"ation. 

lmd to sum up, I reside, my place of business is 3507 

Laclede and I lUll not here. representing any organization, 

I am speakinG as an individual. Thank you. 

COLm~EL PETE~{Sorh Thank you, Nr. Be 1 t. 

~lr. Charles T..ehn18.n, do you 'Jish to make a statemer,t? 

l-:IT;. LEHHAF: Yes sir. Thank you. Ny name is 

Charles Lehmcm. I represent limed can Commercial Barge 

Line Compcny, Jefferf;oI1v-illc, Ind:in.lIA. 

Co101101 and 1:1:. PCicrse,l, \JC ":ppreciate your allouin:=.: 

us to appear here or. tllis tiruL:J.y subject of dredging and 
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l'>!"oil opern!.;ior~s 0"1 tlle. Nississippi River. Our company 

operates ovc.or clever: hundred barges and some forty 

tm"boats, many of them in the reach of river nO~J under 

consideration. t-ry appearance here today is in support 

of the program of channel maintenance as historically 

·has been accomplisht::d by the Corps of Engineers in order to 

Lri:1g to the public the ccor,or.:ic benefits of a nine-foot 

chanr.el between C,,:iro and the mouth of the tIissouri 

::iver. I have here today fur display a traffic flo'; 

C~1f.).rt, rel.n"esents the Hississippi r..iver, the Chio River, 

tiw Illinois, Tennessee, Cumberland, various other 

tributaries intercoastal. This traffic chart shows the 

density of the tormagcs moved on the elltire river system 

in this calendar year of 1972, lvhich are the latest 

figures availf'ble. In particular it shO\<JS fifty-four 

million, four hundred thousandl:ons of cargo moved between 

Cair0 and the moui.:h, that· s this streLc:.h right h(;re. The 

light b1_' own , tan figure represents upbound traffic. The 

blue represents downbound cari';o tonnage. 

~Jhen discussing the maintenance 0:C this particL'lar 

link of £1.1'; er.t:Lre river system, lvhat has to be taken into 

call our \"cstel'n rivers. '1'118 Lmler l:ississippi tonnages, 

almost the ertire upper, tIce Lissouri ~Uver, a:1d the Illir:ois 

system are depende:1t on tll.is vital link being maintail~ed, 

as ·.,e11 as certain tonnages moving on the Chio ~iver a:ld 

the Tennessee system and other tributaries. r:0\'1 what Nould 

this char::" look like j f this vital link, this secti011 rir;ht 

i;l here, Itere allo\'lcd Lo ISilt ill, vas not tluidntai;.Jed, and 

for all ef:Zects EH1d purposes ,·;ras closed to navigation. 
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j',;.nost all the LOn':k1.ge above Cn.ip~:, a.ll. of th:·.s UD here, 

':JGu,ld '! 

,;. :.~.:. -''''':' 0" ::nc:: upper Mississippi and otheL' 

. _ .. c'.,.: .:'.c,;:.> ,,'0.: .~d also b€ lessened and the I;,idtLs of these 

vn.r::'ous 1i::.k3 \10uld be entirely lessened. This chart 

sho~is t,·muty-one millions tons of cargo flowi"1(; into the 

region and over tJ:.irty-three million tons moving out of this 

sectlor. in 1972. For the maintenance of this one link 

of '-laten-lay, \-lhat does it mean to the consuming public 

t;ll'1t is 110\'1 concerned \vith the impact of inflation on their 

poc;~etbook. If maintenance dredging were continued and the 

channel on this sect:"on of waten-lay is not kept open, 

the products moved by water would then have to be moved 

basically by the railroads. 

The cost of moving a ton mile of freight on our 

inland \luterways system is approximately four mills; the 

cost of moving a ton of freight by railroads is estimated 

to be appro::itnately one point four cents. This additional 

one cent per can flile ~'lOuld add appro:dmate ly $5%, L:.CC, OOC 

to the total cost per year of products moving into and out 

of the Upper l'fississippi l-:iver. Or to put it another I'ray, 

if the products were moved by the railroads each pourld of 

freight moved ~.rould cost the consumer's bill for every 

pound consumed apprc;(imately five and a half cents. T:hat 

does this mean to us in the river industry and ultimately 

to the cor.sumers if ,'le have delays, where the channel is 

blocked mJaitins action, either by some means of 

ac!mi.nis~:rative interpretation, court interpretatiors or 

legislative relief. 
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If because of ~:.c channel restrictioT',s \<1(" nrc 

forced to lessc::l our dl'llft5, eRch six inches repres('Ti:"'~ 

npproxifil<;'1::ely a hU:1drcdto;~s lost currying capnci l..y 

for eac'.' harr;e. This six inches represents 

llpproxinately a hundred tons lost carryillr. capacity foi.

'each barLe. This six inches represents one-fourteenth 

ofc.he load or 7 .ll~ percen~. If \l7e are forced to load 

to a substandard ch[,nnel of seven feet due to inadequate 

or non-r.J::.ii:1tenance 0-: the channel, this would represent 

.;: loss of npproximately four hundred tons per barge or 

t"enty-r,iL-,e percent of the barge carrying cape-city. 

The :cef12ctive rates a-;:td economies of our capital 

equipme:1:'; is based 0:1 t:,(; CO",;resssional decision 'co build 

and maintain a nir:e-foot channel in this reach.}lost of: 

O1..:r nC~l [2::(' c.::ficicn::: to-. .'bo.::ts he.ve drnfts of 8.29 fee::. 

It ~:cu].c: 02 .i.r.nossiblc ':0;':' uc to u::ili.::e these vesseb 

in a restricted d~2.nnel, even ll: our barges Here li[;ht 

loadec. All of ou:;:- ba:r:;inG equipment has been desi.;ncd to 

o,?erate efficier:tly and safely at nir.e-foot or Greater 

c.ra£!:.s. 

A barGe makes an avera[;c of a,?p:::-oximately ten loaded 

~rips per year. At fu] 1 industry capacity beto;.leen C.:-.iro 

a':d the mouth of the 1!issolJri there would be about thirty-

ei::,h::: thousand, 1',inc hur.clr~d loaded bargc.:s movin::; in ';:1:(; 

out of ti~is stretch of the Uppc:,:, ,~ississippi to carry the 

54,Lf OC,OOC tons of freicht. At ten ::::-:'.ps pc~ year, this 

~~01.:lc <?.Ll0,-,rt ::0 3, [:90 needcC: bo::c;;ing vessels. If ch.::nncl 
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1~ould take at lel1st, an additior,al fifteen modern t",.,boats. 

r'i0Urinc, the cost of capital investments each 

six inches of tonn:':':2 lost would represent at 295 

barf,cs, appro:dmately $4f,675,000, and the fifteen towboats 

would represent some $22,500,000 or a total of $71,175,000 

,in needed capital equipment. To restrict the channel 

to a draft of seven feet and assuming no channel delays 

at that draft would cost the industry in new capital 

equipment approximately $285,000,000. 

Increased revenue requirements would be appro}:imately 

$73,000,000 annually to maintain the present level of 

service. The resulting cost can only be passed on to the 

consumer ~n the form of higher prices for goods and services. 

\'Jhat do ~'7e do if l'7e load to the nine-foot depth 

ani hope to mal~e it through this stretch of river bet~.,een 

Cairo and the mouth of the Hissouri during 10'" "Jater 

periods if no channel maintenance is performed? A barge is 

generally loaded ten to twenty days before it would arrive 

at the section bet\"een Cairo and the mouth. Cnce it arrives 

there it's committed. To have a to,", of twenty barges and 

a towboat waiting for enough 'vater to get throueh this 

sha11mJ section would amount to lost revenue of $11,200 per 

day_ All of this 'lould eventually be passed on to the public 

in the forr:! of hiGher rates, l'lhich ,.,ould have a direct 

bearing on the cost of a loaf of bread, a kil""latt of pm.,er, 

or a gallon of gasoline. 

Economics aside, no\" let's address ourselves to the 

questic-n of ecology. The question 1vhich needs an ans,\'er 

to satisfy the cnvh-oTlIllen';:al com.::.erns of the n('.tio'1, cnC: 

ou:r company I might also add. ~"e concede that to do 
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mnintenance dredging wiI! result in some increased 

turbidity in the watercourse over a very short period 

and of a limited e,~::'ent, by usine the hydraulic dr(~d[;es 

presently er:r!)loyed in keeping t:1e channel ope::l. 

The effects of this increased or limited turbidity 

have not been documer~ted. In areas such as bet~'1een 

Cairo and tIle mouth of the Nissouri the fear of adverse 

consequences rnLhcr than any factual adverse impact seems 

to b(! how the discourse is voiced. In-depth studies of 

this problem are nm; beinG Hk'lde by the lJaterway Experiment 

Station, ~~7 the Office of Dred;:;e HaterlGl l'.esearch. Ilut 

to not dredge Hill result in the requirement to build 

lar~"e amounts of equipment to move our goods, raore barges, 

more railroad cars, and more trucks which "Jill take arl 

irnme:1se 8LlOunt of ener[';y alld raw materie.ls. 

To move tl~e products on the river at a lesser draft 

will result in more to,,,boats burning more fuel per ton 

of cargo moved and this is certainly not goins to do any 

thing t.o help :'::1C 1'<:'.l:ion to strive for an inc1epol1dency of 

ene::r;y sources. If the tor:nages did not move by Hater, 

but ,',cnt by rDil, and I beg to differ witL the 2;entlela.a,-: 

t:lQ'c '.,''':S up here t er:ore, studies by the -::',and Corpo~atio:, 

as \lell as tLe Departr:le~':'; of Transport&tion ShOH rail to 

consur:lC over fifty percent more fuel per ton mile m()ved 

t~1Llr. doe" the Hc\tel" UOVQme:1t. T1.'uck traDsporatio:, is 

drecl:::;i:<: is 1:101:(::0 ·:J1::rCI o::fsct by not allouin~ otlie"!:.' anci 

='Ci::i:3.:·n; ',-0::5C e·,:-:v~.:~0i"T.1e:1~['J_ (~erradation to occur as a'1 
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unwise use of raw resources, as t .. ell as keeping -the 

inflationary impact of increased transportatio~1 costs 

to a minimum. 

\.Jhat alternatives do '''e have to maintenance 

dredging? The question has been answered by some short

'sighted persons by saying, no dredging. lye have already 

talked bf the consequence of that action. Others have 

~aid to only eloploy cutterhead dredges and move the dredged 

material to landfill sites. Firat of all, there are not 

enough dredges, and no new dredges which could be used 

to maintain the Mississippi River are being built. Secondly, 

in many areas landfill sites are not available. Thirdly, 

if the dredges and the fill site~ were obtainable, the 

cost of dredging and removal of the material has been 

estimated to cost approximately ten times the present cost 

of maintenance dredging. \vith the present climate in 

t-Jashington's OMB office, we knotJ this increased cost \'lOuld 

have the effect of no dredging or the no dredging alternative. 

The money is not there. It \'1ill not be there and for all 

the studies of \'1hat we have seen maintenance dredging does 

or does not do, it shouldn't be there. 

He fully believe that to reduct the inflationary 

impact on our economy, to assist in operation independence, 

energy operation independence, and to comply with the 

ultimate environmental concerns of our nation, mainte~~nce 

dredging must be continued, not only from the Cairo to the 

mouth of the Hissouri, but the entire present navigat.ional 

system in the United States as the only responsible action 

that can be tnlcer: by the Corps at this time. Thanl: you, 

Colonel. 
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CC1.0m:1 PETEi'S(·;:: Thank you, Mr. LehmEtn. 

I believe this is Mr. A. E. Witholt. is that 

correct? lJinholt, excuse me, sir, do you care to 

IT'.ake a statern~nt? 

}IE. '.'lNHOLT: Yes, Colonel, I assure you 

.that it will not take very long to say what I have on 

my mind. Colonel Peterson, gentlemen, we have heard 

much comment about things all over the country so I feel tha t 

I could ramble just a little bit but this specifically 

was tOibe concerning the dredging of the nine-foot or 

maintenance of the nine-foot channel from the mouth of 

the Fissouri River to Cairo, and we are very much in 

favor of that. I \<:ork ['Ji.- dobil 01 t Corporation, in 

the }larine Tram:portation D{~partment. vie barge petroleum 

products cn the Hissi ssippi T,' ver. 

T0 five you a picture of Hhat no dredging would 

amount to, a toviboat cn,Ls :.[0,,1 be! i: .. 11 three and four 

thousand doJ.lar~3 Cl day to operate and it can run with a 

given number of barges. If we cannot loed these barges 

to their full capacity, eight aild r. \talf or nine feet, 

the cost of that !;rcll1sportaLion goes up, And Vlhat it 

would m2an to you people and the rest of the people in 

the United States is that the price of gasoline, fuel oil, 

baggies, rubber goods, cd 1 kinns of petroleum products, 

anything that's made with pe.:rol,"urn will esc-alate. So 

it's definit.21y to our advantar,e to r:taintain a nine-foot 

channel. 

There \V'as rmrch taJ], '(1)Ollt the uPi.er river in the 

~Jetlands DI,(: the recrenti01 h,mth'[,: a1x~ fishing, I happen 

to have spent thiri.:v-lwc> of my -- forty-two of my almost 
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sixty years on the river. I have lived in Holine, Illinois 

and I've: knmvn this Mississippi River before there \lJas 

any dredging to amount to anything, any locks and dams, 

any control. I have seen the river go from flood stage 

to a meandering creek that couldn't allow a small motor 

'boat to pass. There are now wonderful fishing areas, 

wonderful recreation areas, hunting and fishing has never 

been so good on the upper river. The water has never 

been cleaner, not only on the upper river but in the 

Nississippi right here in St. Louis. The water supply 

has never been better for many people where their intake 

pipes were out of the bottom of the river. 

The rivers were the avenues of exploration and 

development of the entire United States from the Appalachian 

Nountains to the Il.ocky 110untains. The Corps of Engineers 

has done nmch to improve those avenues for our use and 

we are using them. To stop dredging, or stop maintenance 

dredging on the river would be just like taking one lane 

of High,.,ay 40 or Highway 55 or 70 or any of the interstate 

systems and just run two lanes of traffic instead of 

utilize what we've developed. So I'm for dredging. 

COLONEL PETE~SOl,l: Thank you, sir. 

Hr. Glenn Tockstein? Oh, excuse me, you made the 

original statement. 

Hr. S. C. Gansner? 

HR. GANSNER: My name is S. C. Gansner, property 

owner. And I have lived by the Nississippi ,Ever for 

about the last forty years, watching every phase of it, 

and I have a few corrnnents here I'd like to make. Also, 

I'd like to say that I have yet for any of the navigation 
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interests here to 3ay anything about agriculture. It 

just seems to me like it might be a stacked deck, but 

I am cfferir.s the Corps of Engineers two miles of 

river front for spoilnge. This is on ground that has 

been cultivateu fOl: the last sixty years.' The current 

,high waters has not improV('d my situation, and I have 

yet to be convinced thilt spoila,,;e hurts soil. I can show 

anyone so called spoilage that has produced twelve to 

fourteen foot willows in less than three years. Also, 

tl-iis ground once it's turned over will produce ground 

second to none, it contains all of Nebraska, Iowa, and 

you name it. Everyone here has complained once or twice 

about taking fifty uoUr,rs,wrLh of groceries auu putting 

it in her [;lC'\12 cOlflpaJ:Llne!lt. I :~l'link Lhis is just another 

Nay of saying that 'We can take some of this river spoilage 

and put it on agricultural land in certain areas, and I 

think with a little investigation you will see a lot of 

people will be interested in seeing spoilage put on land 

rather than shuttling it around in the river or convert in;:; 

it over to commercial sand interests. Thank you. 

COLOKEL PETERSOI~: Thank you, Hr. Gansner. 

Nr. R. L. Hafferty? 

HP. HAFFERTY: Yes sir. Thank you. Colonel, 

my name is IUchard Hafferty and I represent National 

Harine Services. I have a very brief statement and my 

statement will speak to losses to a segment of the 

economy including the agricultural interests and the 

losses suffered by Uatior,,,l ~1arine Service represent only 

a small p/Ltion of the totA] ] ')sses suffered by the river 

transport inU~rr~sts in the shallow channels that we are 
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having now bet'l7een Cairo and Wood River. 

We haul liquid petroleum and fertilizer for the 

agricultural industry, which is vital to a stable 

economy which I am told could not be hauled by the 

railroads or the truck lines as they currently exist. 

And if the railroads are more efficient than the barge 

lines, as the honorable gentleman over here suggested, 

I suggest that the only way that the consumer receives 

those benefits is by water compelled rates. 

From July 19th of this year until the 15th of 

~ovem~er we lost about thirty-three barge days due to 

channel delays and [;roundings. This cost about three 

hundred and eighty thousand dollars in transport lost 

time, and an adclitio,1al amount in additional inventory 

required by our customers of about one hundred thousand 

dollars. Damages to our equipment suffered in the 

channel was in excess of one hundred thousand dollars, 

and this does not include lost barge days. 

Examples of bad spots that we have seen is about 

mile 41, 183 and 170. We suggest that the turbidity 

caused by dredging is considerably less than that caused 

by Mother Hature created in her l.atest flood. Thank you. 

COLOlmL PETERSON: Thank you, sir. 

Hr. Thomas Kenny? 

HR. KENNY: Colonel, Hr. Petersen, I have a 

statement which I will submit, but I 'l7ould just like to 

810ss over a few things. 

My name is Thomas E. Kenny, I reside at 1522 

Starlight Drive, Ferguson, Nissourj. I am employed 

as the tvlarine Superintendent for tvisconsin Barge Line. I 
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most ardently advocat.~ llnd tnkc the position that the 

dred.r;in£; prop"Llm be ;nailltaincd throughout the entire 

st. Louis District of the Upper Nississippi River 

and that they cont.inue to dredge in a maintenance 

program to maintain that nine-foot channel. 

I take this position due to the economic factor 

involved. Now, prior to 1930 the Upper Mississippi 

River was an open river. You can say there were dikes 

and strategic revetments put in so as to keep the channel 

flO1",ing in a certain direction and cause a certain 

amount of scouring and keep the sedimentation moving, but 

at that time you hac boats, that, old packet boats that 

drew maybe three, four, five feet that could carry four 

to seven hundred ton of carGo. And you had low waters 

as the gentlemen mentioned at Holine, when you couldn't 

even get a motorboat past: it. 

Congress came along and realized that importance 

of the Upper l'lississippi River, \",hat it could mean to 

the public at large. So they enacted the 1.aws, appropriated 

the money, aild built the present system of locks and 

dams that we have. They also as you pointed out, Colonel, 

had enacted the d:~rective to maintcdn a nine-foot channel 

between Cairo and Dt. Louis. This was z,ood. This is 

what this part of the country needed. And I think if you 

\.,-.ill look through the cameras and the dotted i' s and the 

crossed t's you ,;i11 find somewhere uhere Congress had 

tIle inteL1l: and nCl1i..ioned t.hat Utey l.;ranted sot:1e competitive 

form ofLrm:spoci~aU.Ol i.n this area so that the economic 

benQfits cOl.'.Ld be absorbQd here rmd that's what you got 

,,,hen yo~. f'lLi.lt thr· Upper If:i.ssisslppi j~iver system of locks 

and dam3. 
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In the beginning when the loc~s were put in we had 

barges that "Jere drawing 5, 6 feet, tve had towboats that 

were ranged in maybe a thousand to fifteen hundred 

horsepo'ver and drew six and seven feet, but the industry, 

the river industry, the barge industry as it grew became 

a''3are of what they could do and so consequently with the 

a:Jsurance that they tvere going to have a nine-foot 

channel, they geared their pl:oduction f~cilities. They 

built barges that would haul nine feet. They built their 

towboats so that they could haul fifteen barges, and 

they had to build deeper tmvboats, they had to have bigger 

rudders, they had to have more horsepower on them. So, 

consequently, they did it. So here's an industry that 

saw what it had to do. They met t.heir market and they 

produced the kind of equipment that would meet their 

'flarket aile: tOh' it at a 10\11 cost and insure them of roakinc; 

a profit. And that's what we're all in business for. 

:/e have to make a profit. And the industries on shoresides, 

they recoi?;nize. that. The volume of millions or billions 

of dollars that was invested in new plant equipment along 

the Upper Hississippi River is a very good testimony 

ciS to the fact that industry on shoreside saw, that 

here was a form of transportation they could use economically. 

Not only that, you have n lot of resources in the 

Sout'] which are used in thF North, and the St. Louis 

nistrict sits right i.n the middle of it. And to stop 

Of +.'" ('"'1(, sec'~'i" 0(- 'Jw country from supplying the 

other s<.ictior: 02 Lhe cou.ntry "lith its needs at the most 

ciconorn:l.cal trari:;rorLation dullDr that you have, Nhich is 
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the bar8c industry. 

Now, t.he company that I represent is one of maybe 

ten, twelve companies hauling grain. We haul out of the 

Uppel: Mis~d ~;").ppi :' J Vl"I' t)V(l' t\o,70 million ton of grain 

each yca·,:. ,I<.. b:.::ir't~ up 0uL of the south over a million 

and a half tons of fertilizer and salt, which is used 

on the road~, and also W0 haul coal into the power plants. 

Now, to lC:c:. the ri'J(,c silt ar,d where we would come to 

a point \vh.I(" \,f.~ ,,-0uld h.:;o.:; ' .. 0 lighten ou:, barges a fou~, 

it would meai.l in tL2 typE of barge that we use that we 

would lose 218 ton of revenue producing tonnage. We'd 

have to put that in another bo.rge, just as some. of the 

gentlemc~, ".i"le mentioned hen .. ', as Mr. Lehman had mentioned, 

this is [' } 0.«; \>;Li'.:~l we h,"cJl' [ counted on. We had 

anticipated hauling at our capacity. When you reduce 

(lUr ability to h.aul at our capacity we have to make it 

up some way. i~J.·,d ho.] do We make it up? 'wee have to 

increase the C0.Str.)':". ton ml:,," of service chErge that WE. 

IllB.ke. SO [':':J. that reason alone, as I say, we are only 

one company, \Je haul through the St. Louis District over 

three and a half n~illion ton of cargo every year. And there 

are companies here that haul twice as much as we do 

to this area. 

So I m;uld very rauch advocate that the maintenance 

program be continued, and that we do continue to have 

the niric;.foot channel to a110\., the river industry to 

maintain and provide the most economical transportation 

dollar that i';~ have ,L n chis country today. Thank you. 

COLor'lEL PTE1\Sm.: Thank you, 111'. Kenny. 

I have no other cards of individuals who desired to 
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[er any cO':lIllents, that is COlfinents t:1at \'1ill not 

narmally be submitted as pf:rt of the record, although, 

they \Jill, of course, be part of t!1is transcript. Are 

there any cormnents desired to be lTl.c1.de uy any of the 

~epresentatives of thE: Fed~r81 or State agencies here 

present? 

Are there any comments that ore desired to be @aGe 

by any individuals here pI'esent at this time? 

1,:';". JESTER: My name is Guy Jester, I'm here 

CS R citizen, although, I work for J. S. Alberici 

Construction Company. Having had some difficulty as 

ristrict J:.:n8;ineer from ex-District En[;ineers making 

stater.lents I had vowed not to make a statement when I 

came today, but there are a couple of things that were 

said, ';lhich I feel like ou[,ht to be somewhat clarified. 

Cne has to do with the secJimen:::ation and whc'1t it 

dnns c'.nd how much moves on the river, if we will look at 

\,7hat t.he total sediment load is in the river some four 

hundred theusan~ tons per day, versus what will be drcC:,:~:ed 

in l~j1C course, of a year, it is less thD.n one percent. 

Secor:dly, you Hill find that the surface are drec'::;e 

Vi'Ti(~s bet,lcen ene and tlJO percent tetal surface ared. 

I think another statement here, and I'm sorry I'r;; 

goiL~~ l.O h~.,ve to [(lcontio,-. your ll.a,gle, :':r. Belt, but it's 

uni'C'rtL'·,·.aLe thaL sorne people will read Gocumerts and only 

rend j;;:.o it. I.'h(lt they ,;ant to S('('. I'.n(; there are the 

Sat:lE clocur,lcnts ';Jhich go on a:1d clnr1fy [CDC: state exactly 

Fen' instance, 0'.1 the Hissouri :,ivcr 

Lh(~re is Ct geological survey report ~vhich points out i-tat 
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over a long period of time the sediment load has 

remained rE'ther constant, in fact, over the last ten 

years it's going down some. This I think goes to 

point out one of the problems no matter what you try 

to do to cut down on the sediment load, if you clean the 

.river up too much so far as sediment is concerned it 

will pick it up itself again. You cannot maintain a 

clean river, and I think when you go to maldrg statements 

relative to what the river will or will not do, you 

really need to know a great deal about potomology and 

things of this nature, which you can easily find out 

hmv the river will act and what it will do under certain 

circumstances. 

I think another thing that I would like to clarify 

is that the studies quoted concerning whether one mode 

of transportation is more efficient tha~ another. There 

are as many or more studies, and one study which points 

out the fallacies in the Illinois study which shows that 

the river mode of transportation is much more energy 

efficient and some made by some rather erudite individuals 

and institutes. So, I don't \vant -- I don't know the 

anS'Vler to that question one way or another but I would 

not like for people to leave with the impression that 

those tHO studies are definitive, in fact, they are not. 

In fact, there h.:;;s been some great deal of holes shot in it. 

l'd also li:ce to make one other statement as far 

as this is concerned. liow, sometimes you get the impression 

that fish and wildlife arc the only re3sons for the 

existence of hU!7lan beings, and I would like t.o feel that 

it is vice versa. And there had been, you know, some very 
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fir.e statements mad,;! today concerning compromise an<i 

common sense approaches as to the utilization of this 

resource and I think peol)le should be congratulated 

for doing so. I do feel, though, that those people 

who feel that the resource is here foi only one purpose, 

,no lnatter what the purpose is, certainly need to take 

a very close examinat:ion of what their p~sltion is. 

Thank you, very much. 

COLONEL PETERSON: Thank you, Colonel Jester. 

Do we have anyone else that would care to make 

a comment at this time. Mr. Belt desires to make a 

statement. 

MR. DELT: Sorry, Guy, I have to answer to 

that. 

MR. JESTER: All right. 

HR. BELT: In the first place, my recollection 

the U. S. Geological Surv;,.'!)' was talking about suspended 

sediment load and 1 was talking about bedload. And I will 

agree that the suspended sediment load in the Hissouri 

River has remarkably decreased. The Colorado State 

Report of 1974, Simon, Schunnn, and Stephens, remarked 

and attributed this due to upstream dams. I disagree with 

this. I believe that it may have some part in it, The 

dams cannot completely stop suspended sediment load, but 

I do believe my opinion right now is that the wing dikes, 

bank protection have a significant effect on reducir,g 

sediment load. But people aren't concerned about 

suspended sediment load. We're concerned here is about 

ot:!dl.oad because beuloacl ana bedload deposits arE: what are 

And I rc;fer you respectfully to 
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Mr. Haher's two papers which \",ere written in 1964 and 

which are on file in the District. If you read them 

very carefully and I have not misquoted or mispara

phrased because he specifically states that as a result 

of the Kansas Basin flood of 1951, the Missouri deposited 

a t~~nty-foot high mound of sediment in the Mississippi 

River and this thing worked gradually downstream, unquote. 

,Now, about the energy thing there are a couple of 

things I would like to say about that. First thing is 

that the barges are not as streamlined as open ocean 

transport, number one. Number two, they travel a longer 

distallce. Their security is a significant percentage 

longer than railroad or open ocean transport. And then 

as a function the total systems approach of looking at 

barges plus trucks from tenninal to terminal is another 

way of looking at it. And what I was saying is that at 

this time from my knm\lledge that the barge line transport 

is not significantly different statistically than rail 

transport. I l1ave not studied it to the point where I 

can say that it is significantly less efficient energy 

wise. 

And the third comment, the -- about the economics. 

Yes, if you don't dredge, if you don't dredge, if you 

don't maintain the river, yes, it's gonna cost the people 

that buy, the people -- let's say the jobbers that buy: 

the products more, but it doesn't I can't see where 

it costs the people in St. Louis any more that buy 

Gasoline that come in by railroad or truck or pipeline 

or barge or anything else. And the reason that the barge 

rates are lm",er and not because they are more energy 

efficient, it's because the entire system was paid for 
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by the taA-payers and all of the maintenance thereof, 

and this is one of the main reasons, economically 

speaking. Thank you. 

COLONEL PETERSON: Thank you, Hr. Belt. 

We have another cooment, of this gentleman back here, 

'Yes, you sir. 

~m. CmmINGHAM: John Cunningham, again • 

. And I just wanted to make a short comment on a couple 

of things. One thing I keep hearing from some of the 

speakers is souething that goes to the effect of the survival 

of the nine-foot channel and I didn't hear anybody at 

this meeting, maybe somebody someplace else has 

suggested we discontinue maintaining the nine-foot channel, 

but I don't think that's what we're ~alking about. At 

least the Sierra Club, we are talking about ways of 

maintaining the nine-foot channel and still maintaining 

the environment along the river. And, I just don't think 

it's come down to a either or situation we're talking 

about the economics of this thing, and we're talking 

about what costs are internalized on that balance sheet 

of the various transportation companies and \ .. hat costs 

are externalized and are passed onto future generations 

to pay for. 

And the second thing that I wanted to comment on 

was, I might have his name pronounced wrong, ~X. Gansman's 

cor:ment, is that right? 

C01,ONEI. PETERONS: Gansner, I be lieve. 

HR. CUW1HJGlIAl:: Gansner, l\'ell, I wrote it 

wron8, e;:cuse me. Hr. Gansner talked about the possibility 

of dredge spoilinr, back behind the levees for agricultural 

'. 
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use, presumed back behind the levees, is that correct? 

H1. GAUSNE~\: Hot just behind levees. I 

don't have a levee. 

t-m. CmmINGHAH: You don't have a levee, well, 

anyway, for agricultural use. I don't know. I don't 

know what the value of that material is for farm use 

but it certainly would be a possibility. I notice that 

in your report you said that eighty-five percent was 

sand and silt, and so there is a considerable amount of 

fines in tlLat lilaterial. And I just wanted to point 

out that there is quite a difference between open water 

dredging \vhich is what occurs when they inundate often 

a back water slough area or an island and a diked or 

leveed dredging into a dike or a levee. Now, \vhen they 

open "later dredge most all of your fines run out of tile 

lI18.tcrial and you are simply left with the sands and 

tLc gravels and the heavier material. But in a diked 

levee, why, a lot more of the fines are retained and I 

would tllink that what might kill off island areas for 

habitat and that sort of thing might, with a different 

type of dredging be good [or agricultural lands an~ so 

forth. That's a possibility. 

And the third thing I wanted to comment was }~r. 

LehmAn's talk about the cost of dred3e -- of barge 

transpor::'ation versus the cost of rail transportation. 

I believe what he said was that there ~ms a -- the cost 

of barge: trc.msportation was f()til' mills peL" Lon lillI('? 

Ilno the railroad transportation is one and four tcr.ths, 

and I just -- and then I think he said that the savii1[:s 

in st. Louis, in this area was something like $500,000,000 

a year, is that correct? 
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N3.. LEHHAN: WE; 11, it's to the consumer 

where ~ver the product is used. 

l-ffi. CUl-:NINGHAM: tJhere ever the product is 

delivered. Well, in the context of $500,000,000 a year, 

I don't know how the economics of this thing precisely 

.''lorks, but what we're talking about in terms of dredge 

spoil and maintenance of the nine-foot channel bet\'leen 

here and Cairo is just a drop in the bucket. And we 

are simply talking about different ways to dispose of 

this material. I don't know exactly what the cost, but 

certainly fifteen or twenty million dollars a year is 

s~me such a figure in terms of cost. And it would just 

mean to me tr~t to -- we're not talking about shutting 

d~1 $500,000,000 of tran~portation. we're talking about 

how to spend perhaps an addit.ional fifteen or twenty 

million dollal.'s to save the bade waters and the sloughs 

a.nd the wildlife habitat and to improve the water 

conditiot1s to the Hississippi River. 

And I just think that one thing certainly ought to 

be pointed out and that is that the dredge spoil program 

is finc'lnced a hundred percent by the taxpayer and one 

of the recormnendations of the President's and the Congress' 

I'Yater Commission Report of 1972, I believe of '73, H8.S 

that the users of the river transportation be identified 

and share these costs. And we thinl< this would be an 

admirable recommendation that should be carried out. And 

we would Lbirlk that the river people, the barge li!1e people, 

\"ho say that their transportation is nruch tilOre competitive 

than rail tuw.<,porta.L'.on would be anxious to assume some 

of these costs. Thank you. 
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CO!"'ONEL PETERSOt,: Thank you, Hr. Cunnin[:ham. 

Do we have any other comments at this time? Yes, sir. 

~~. HERSCHBACH: I'm E. H. Herschbach of 

Chester, Illinois. I'd like to support the corrments that 

,",'ere m.'lde by 1:1'. Gansncr. I have two miles of river 

front, a two-mile river front at mile 91. 6 and on the 

map it shows that there is a spoil area for that portion, 

and I want to offer that spoil area to the Corps any time 

tile), need it. 

I'm familiar with the area and it will be an 

essistance to the agriculture if tile spoil is placed 

on the bank there. He support it very much, thank you. 

COLONEL PETERSOil: Thank you, Hr. Herschbach. 

Hr. Gansner, desires to make a comment. 

!:8.. GAnSr:EE: I just have one. more corrment. 

America is blessed with agriculture. A0riculture is 

America, believe it or not. Without agriculture there 

would be no America. All I'm saying is that I think maybe 

the Corps of Engineers or the Government should take some 

positive steps to prevent the most massive waste we have 

in the United States, that is losing our top soil. The 

river carries it down and "'Je just add mOre distance from 

t\e\'J Orleans to the ocean. 

COLG;EL PETERSOn: l1r. Gansner, may I have 

clarification on that. Are you speaking t.o the top soil 

on the high lands as well as along the river? 

HR. GANSNER: It all [,;oes into the river. 

CCLCFZL PETERSCi,: It all ends up in the river. 

Ivill.. GAI7srmR: It all ends up in the river. 

CCLONEL FE'.L'ELSCN: T~1a.nk you. Yes, sir. 
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MR. TOCKSTEIlI: Glenn Tockstein, again. 

I' d like to ask Mr. Gansner if he can grow wheat and 

corn on dredge spoil? 

.~. GAf.ISHER: I can grmlT grasses after the 

.econd year. 

MR. TOCKSTEIN: yoU can't sell grasses to 

Russia. 

HR. GANSNER: You can grow beef. You can't 

ship the barges on the river without the nine-foot 

c11annel either. • 

COLm,EL PETDONS, Gentlemen, may 1. Do we 

have anyone else who desires to make a comment. Yes, sir. 

MR. JACKSONs Colonel, very briefly, in 

reading your Corps' proposal for the disposition of dredge 

&poil, I did not understand that you proposed to put it 

on farm land even though you have a few invites to do it. 

Looking at that document it appears to me you propose to 

deposit this material adjacent to farm lands, et cetera. 

Secondly, ",hat the gentleman has said, without 

erosion I think in a fEW years there ~JOuld be no filling 

of the channel, but we do have erosion and \Je do have 

alluvia and \Jhat we basically are talking about here is 

a temporary relocation of this material to facilitate the 

passage of barges. And in all sincerity I see no damage 

to anybody to move it from point A temporarily to point 

B to facilitate this passage of boats. And I think it's 

perhaps a misunderstanding to confine this material, which 

as I have suggested earlier if left alone will, eventually 

fbd i.'~s way to the G<.:lf of Mexico. I think this is a 

natural order of things and to make temporary reallocation 
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I think is the way it should be. 

COLONEL PTEltSOt:: Thank you, Mr. Jacks or: • 

~.'e have enoth:::r COlllraent back here. 

mlIDENTIFIED: I don't have a comment but I 

have a question. On this land, the spoil areas ••• does 

the ••• 

COLONEL PETERSON: I ~'Jill take comments today 

and if you have a question just state it and we'll see, 

we'll consider it and we'll get you the answer. 

mHDEUTIFIED: Does the Corps of Engineers 

ovm or the Government own the spoil areas that are sho'llD 

on the maps? 

COLOl~2L PETERSON: We 11, I can answer that one 

very simply, no, vIe do not mm them. It's deposited 

into the river. l':e have navigation servitude only. 

Are there further corrn:nents? If not, at this time, 

I ,,,QuId like to conclude this public hearing and I do 

pish to state c,y since:ce appreciation, which will be most 

helpful to file personally and to the St. Louis District, all 

of you, your interest in this matter. And I would like 

to remind everyo'ile once again that the record of this 

hear in-=:: will remain open for ten additional days and you 

may submit \rritten statement during this pe:i:'ioll. The 

ten additional Gays means that it should be :sufficient 

time and then ~qe can get on 'vith the purposes, d.e 

requirements of the statutes. These written statements 

should be r:Jniled to me and I believe you. all knm,' the 

address of the St. Louis, Corps of Engineers, or you can 

fiDd it. 

IJld I would like to remind you that my final decision 
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on this Qatter will be published after the record of 

hearing period is closed, and that this deci"sion 

will be available to all those interested. 

Again r'd like to thank you for your interest 

and your attendance and this closes this meeting. 

Thank you. 

'-
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Appendix T. Statement of Findings for Proposed 
Disposal of Dredged Material in 
Connection with Channel Maintenance 
Dredging in the Mississippi River 
Between Cairo, Illinois, and the 
Mouth of the Missouri River 



STATEMENT OF FINDINGS 
FOR 

PROPOSED DISPOSAL OF DREDGED MATERIAL AT SPECIFIED SITES IN 
CONNECTION WITH ST. LOUIS DISTRICT'S CHANNEL MAI~ITENANCE 

DREDGING ON THE MISSISSIPPI RIVER BETWEEN CAIRO, ILLINOIS 
AND THE MOUTH OF THE MISSOURI RIVER 

1.P1!rposl! 'of This Statement 

The St. Louis District has been assigned responsibility to maintain a 
*avigation channel in the Mississippi River between Cairo, Illinois and the 
~uth of the Missouri River, as provided by the River and Harbor Act of 
21 Ja..uary 1927. The Act provides for the maintenance of a minimum channel 
depth of not less than nine feet at low water. Based on historical records, 
epproximat~ly 30 locations must be dredged annually to maintain project 
depths. On 22 July 1974, the Chief of Engineers adopted new regulations 
which specify that Corps dredging projects will be subject to public review 
procedures similar to those developed for the processing of Department 
of the ArmY' permits under Section 404, Public Law 92-500. The public review 
p~ocedures include issuance of a public notice, and where appropriate, the 
filing of an Environmental Impact Statement, and opportunity for public 
hearing. This Statement of Findings will summarize the nature and extent of 
public coordination achieved, identify issues brought to my attention, and 
record lily findings in the matter. 

2. CoordiAAtion with Federal, State, and Local Age~c~~...L_Environmental . 
Gl.'oup!, and <!eneral P_ub lie:. 

a. Public Notices. On 16 September 1974, the St. Louis District 
circulated. a public noti~e to over 700 inp.i vi duals , agencies, and groups 
Who l.,ere s~lected on the basis of probable interes t in our dredging and 
disposal activities. Charts indicating prospective dredge and disposal 
sites were distributed with the public notice. In response to the notice, 
the Water CommiSSioner, City of St. Louis, and the Chairman, Great Lakes 
Chapter of the Sierra Club requested a public hearing. A notice of public 
hearing was issued by this office on 8 November 1974. 

b. ~Ublic Hearing_ On 12 December 1974, I conducted a public hearing 
at St. Louis, Missouri, to obtain the views of all interested parties with 
respect to our proposed disposal sites. The hearing was attended by 96 
people, representing a wide range of interests. All participants were 
encouraged to express their views freely and fully. 

3. Summary of Public Connnent 

I have reviewed the full record of the public hearing, including all 
pre-hearing and post-hearing statements, and I find there are no .unresolved 
substantive objections to controlled use of 125 of the 126 prospective 



disposal sites described in Public Notice LMSOD I-I, dated 16 Septeooer 
1974. One prospective spoil site has been withdrawn from our maintenance 
dredg1~g program on the basis of objection expressed by the Water Commissioner, 
City of St. Louis. During the course of the public coordination proceedings, 
45 parties furnished oral or written statements. Many of the statements "1ere 
entirely supportive of our proposed disposal operations. The remaining state
ments made reference to specific disposal sites or offered recommendations for 

. consideration in implementing disposal operations. Although a number of 
parties expressed concern that environmental impairment could result from 
dre~ge material disposal activities, respondents and hearing participants 
made no recommendations that dredging of the project be abandoned. In letter 
dated 16 December 1974, the Regional Administrator, Environmental Protection 
Agency, Region VII stated "For the public hearing record, the Environmental 
Protection Agency, Region VII, concurs with your decision to continue channel 
maintenance dredging for navigation until the final guidelines for open water 
c:l1sposal of dredge spoil are published." Agencies and groups concerned with 
environmental and conservation issues made comments at the hearing and 

. submitted supplemental written statements. These organizations included the 
Sierra Club, Illinois Department of Conservation, U.S. Fish and Wildlife 
Service, Missouri Department of Natural Resources, Missouri Department of 
Conservation, and Coalition for the Environment. I commend their .recom
mendations for continued coordination on dredged material disposal matters, 
and I will inform the Waterways Experiment Station of their suggestions for 
further :studies related to disposal operations. 

4. Other Considerations 

a. Status of Environmental Impact Statement. It has been determined 
that an EnyironJDental Impact Statement will be filed for the proj ect. All 
known environmental effects that result from operating and maintaining the 
navigation project, including dredging and spoil operations, are addressed 
in a pre-draft Environmental Impact Statement that is under review by the 
Division Engineer. I have reviewed the pre-draft statement, and I conclude 
that this District's dredging program, including its major adverse effects, 
bas been adequately described and assessed. Our dredging and spoil operations 
are expected to result in disruption of benthic communities, some loss of side 
Channels, temporary increases in turbidity, temporary reductions in dissolved 
oxygen concentratiol~, reduction in fish habitat diversity, and possible 
release of toxic materials and nutrients to the water column. 

b. Proje,ct Maintenance During tile Preparation of an Environmental 
Impact Statement. The regulations adopted 22 July 1974 provide that mainte
nance dredging projects commencing before 1 January 1970 may continue during 
the preparation of an impact statement if deferral of dredging is unacceptah 10 
from the standpoint of the overall public interest. In memorandum dated 
27 November 1974, I recorded my findin8s that deferral of dredging would 
t .. ult in a severe impact on the local and national economy, and that 
maintenance of the project must continue in the public interest. Abandonment 
of the dredging project would eliminate a vital link between the Upper 
MissiSAippi. Illinois, and Missouri Rivers to the north, and the Ohio and 
Lower Miss issi ppi Rivers to the south. Hore than 88% of the tonnage carr! ed 
on the project neither originates nor terminates within the limit of the 
project. The memorandum is aVailable for public review. 
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5. Conclusions 

I have reviewed and evaluated the stated views of other interested 
agencies and the concerned public, relative to the selection and proposed 
use of disposal sites along the waterway. The possible consequences of 
the plan have been studied on the basis of economic, engineering feasibility, 
and anticipated effects on the total environment. In reviewing the proposed 
action, I have attempted to develop the soundest possible conclusions from 
the data compiled during the investigation. From the standpoint of the 
total public interest, the alternative of abandoning maintenance of the 
project was found to be clearly unacceptable. I conclude that the disposal 
plan developed by this District should be implemented subject to the 
following conditions: 

a. Proposed disposal site 195.0R will not be used until further 
coordination has been achieved with the Water Commissioner, City of 
St. Louis. The Water Commissioner will be given advance notice of dredging 
to be performed upstream of the Chain of Rocks Water Plant. 

b. In placing spoil at site 176.7R, material will be placed so as to 
minimize its migration to downstream dock sites. 

c. Material deposited at site 140.6R will not be placed at or 
immediately upstream of Union Electric's water intake structure. 

d. MBte~ial deposited at site 65.3R will be placed so as to minimize 
siltation at the Trail of Tears Marina. 

e. To the extent feasible, adverse impacts identified in the pre-draft 
impact statement will be minimized by placement of dredge spoil in areas 
that are least sensitive to environmental damage. 

f. Proposed dredge and disposal activities will continue to be coordi
nated with the U.S. Environmental Protection Agency, U.S. Fish and Wildlife 
Service, U.S. Coast Guard, Waterways Experiment Station, Missouri Department 
of Natural Resources, Missouri Clean Water Commission, Missouri Department of 
Conservation, Illinois Department of Conservation, Illinois Environmental 
Protection Agency, and Upper Mississippi River Basin Commission. 

g. In the event emergency dredging is required, the views of coordinating 
agencies will be solicited by telephone at the earliest practicable date. 

6 • Fi.ndings 

I find that this District's selection and proposed use of disposal sites, 
subject to conditions specified in this statement, are based on thorough 
analysis and evaluation of the various factors pertinent to the total public 
interest; that where the proposed disposal plan has an adverse effect, this 
effect is substantially outweighed by other considerations ; that the pronosed 
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use of the designated disposal sites is in accordance with the overall 
desires of the public; that the recommended action is consonant with 
national policy, statutes, and administrative directives; and that on 
balance, the total public interest should best be served by implementation 
of the recommended action. 

4 Febru8!y_l975 _____ . __ 
DATE 

~~~-~-:::::=--.----
THORWALD R. PETERSON 
Colonel, CE 
District Engineer 
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JAM .. R. CALLOWAY 
CHI'" COUNSa. AND IITAP.- DIIIIlCTDR 

Colonel ThDrwald R. Peterson 
District Engineer 
U.S. Army Corps of Engineers 
210 North 12th Street 
St. Louis, Missouri 63101 

Dear Colonel Peterson: 

COMMITTEE ON APPROPRIATIONS 

WASHINGTON. D.C. 20510 

June 10, 1975 

Thank you very much for sending me a copy of the 
Draft Environmental Statement for the Middle Mississippi 
Hiver Between the Ohio and Missouri Rivers, Regulating 
Works. I found it to be quite interesting and I am 
sure my staff will find it to be very helpful. 

TFE/df 

LJ-l 

Yours ver¥ truly, , 
~--'/~; -- .. ~~ 1,~_ ~t/ 

f(l/( ! I~(?",:: (/ ?' ( 

THOMAS F. ,AQ.1ETON 
United States Senator 
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LEONOR K. (MRS. JOHN B.) SULLIVAN 
3D DISTRICT, MISSOURI 

OFFICE ADDRESS: COMMrnns. 

CHAIRMAN 
MERCHANT MARINE AND 

FISHERIES: 
~ongrtss of tbt Itnittb ~tatts 

.OU~t of l\tptt~tntatibt~ 
lIla~b'ngtont D.«:. 20515 

2221 RAYBURN HouSE OF'FICE BUILDING 

WASHINGTON, D.C. 2.0515 

BANKING. CURRENCY AND 
HOUSING 

.UIICOMM.ITTEES: 

CcINwM ... A .... AI ... 

EcoNoMIC ST_LlZATION 

H_ AND CoMMUNITY DEVELOPMENT 

Colonel Thorwa1d R. Peterson 
Department of The Army 

June 10, 1975 

St. Louis District, Corps of Engineers 
210 North 12th Street 
St. Louis, Missouri 63101 

Dear Ci10nel Peterson: 

Just a note to let you know that I am in receipt of 
the Draft of the Environmental Statement. 

Thank you for sending it along and when time permits 
I shall study it carefully. 

Sincerely yours, 

/ Y -l ) I,' 
,if~ I) ." .......... 

AREA CODE 202.-22.5-2.671 

HOME OFFICE: 
2918 FEDERAL BUILDING 

1520 MARKET STREET 

ST. LoUIS. MISSOURI 63103 
AREA CODE 314-425-4500 

"" ..a.-""", .. ,.,,, )' F~'( ~"';:.-vo"'" 
YLeonor K. (Mrs. John B.) Sullivan 
~ember of Congress 
3rd District, Missouri 

LKS:fh 
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DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 

FEDERAL BUILDING, 911 WALNUT STREET 

KANSAS CITY, MISSOURI 64106 

REGION VII 
June 11, 1975 

Mr. Jack R. Niemi 
Chief, Engineering Division 
Department of the Army 
210 North 12th Street 
St. Louis, Missouri 63101 

Dear Mr. Niemi: 

IN REPLY REFER TO, 

7CE 

This is to acknowledge receipt of your Draft Environmental Impact 
Statement for the Middle Mississippi River between the Ohio and 
Missouri Rivers, dated May, 1975. 

HlYD programs for the area in which the project is located are admin
istered by Elmo Turner, Director, St. Louis Area Office. By copy 
of this letter, Mr. Turner is requested to review the draft statement 
and forward his comments directly to you no later than July 28, 1975, 
as indicated in your request. 

Thank you for the opportunity to comment on this statement. 

Sincerely, 

/ j '" 

t-)/1A~:lJ ~/ ,~;',l iP? ,'f oJ' 
Harry .iearman 
Envi nmental & Standards 

j , 

i 

Officer 
Community Planning and Development 



REGION V 

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 

CHICAGO AREA OFFICE 

I NORTH DEARBORN STREET 

CHICA{;O, IL L1NOIS 60602 

( .) 

300 South Wacker Drh'e 
ChicAgO, Illinois 60606 August 13, 1975 IN REPLY RI=.FER TO' 

Mr. Jack R. Niemi 
Chief, Engineering Division 
Dept. of the Army 
St. Louis Dist., Corps of Engineers 
210 North 12th Street 
St. Louis, Missouri 63101 

Dear Mr. Niemi: 

Subject: Mississippi River Between the Ohio and 
Missouri Rivers Regulating Works 

5.2PT (Goldfarb 

Yo~r office's EIS on the Middle Mississippi Regulating 
Works presented a great deal of useful information 
describing the Corps extensive work in providing a 
nine foot navigation channel for Mississippi water 
commerce and the relationship of this work to the 
Middle Mississippi ecosystem. The Corps deserves 
credit for maintaining this channel for, as the EIS 
states, non-maintenance would have substantial adverse 
impacts on the national economy. The Corps also 
deserves recognition for its recent attempts to 
maintain the viability of side channel areas and we at 
HUD would like to encourage the expansion of this 
effort by the Corps. 

The Alternatives Section of the EIS discussed the 
possibility of "Post-Authorization Change " which would 
expand the Congressional mandate to include provision 
for environmental protection and enhancement and 
action by the Corps. The EIS points out the need for 
and advantages of such a change and we at the Chicago 
Area Office of HUD would like to support- your actions 
towards ~chieving this end. 

We thought the EIS was well prepared in most areas but 
we would like to see one change in the Final. The 
Draft EIS makes reference to insufficient equipment to 
place dredged materials at elevations higher than the 
adjacent river level. We would appreciate a discussion 
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of the reasons for this condition and the cost 
and benefits relative to a change which would 
enable dredging disposal at higher elevations. 

Thank you for the o~portunity to comment on this 
EIS. Please forward a copy of the Final to us. 

]y, ///1 //;(' // / 
" /// /'<~/ ,/ 
~ //./ /' 

. wa~er ----C\----
D1 e tor 
Ch, ago Area Office 
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July 22, 1975 

Mr. Jack R. Niemi 

UNITED STATES DEPARTMENT OF COMMERCE 
The Assistant Secretary for Science and Technology 
Washington. D.C. 20230 

Chief, Engineering Division 
Corps of Engineers - St. Louis Division 
U. S. Department of the Army 
210 North 12th Street 
St. Louis, Missouri 63101 

Dear Mr. Niemi: 

The dr,aft environmental impact statement "Mississippi 
River between the Ohio and Missouri Rivers (Regulating 
Works)," which accompanied your letter of June 4, 1975, 
has been received by the Department of Commerce for 
review and comment. 

The statement has been reviewed and the following com
ments are offered for your consideration. 

Geodetic control survey monuments are located in the 
immediate vicinity of the proposed project area. If 
there is any planned activity which will disturb or 
destroy these monuments, National Ocean Survey (NOS) 
requires not less than 90 days notification in advance 
of such activity in order to plan for their relocation. 
NOS recommends that funding for this project include 
the cost of any relocation required for NOS monuments. 

Thank you for giving us an opportunity to provide these 
comments, which we hope will be of assistance to you. 
We would appreciate receiving eight copies of the final 
statement. 

Sincerely, 

k~j(~ 
~idne~R. ~1~ 
Deputy Assistant Secretary 
fo~ Environmental Affairs 
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UNITED STATES DEPARTMENT OF AGRICULTURE 

FOREST SERVICE 

NORTHEASTERN AREA, STATE AND PRIVATE FORESTRY 

6816 MARKET STREET, UPPER DARBY, PA. 19082 

(215) 596-1670 
8400 

I .. · 

July 24, 1975 

Mr. Jack R. Niemi 
Chief, Engineering Division 
Department of the Army 
St. Louis District, Corps of Engineers 
210 North 12th Street 
St. Louis, Missouri 63101 

Dear Mr. Niemi: 

Refer to: LMSED - BA, 
Draft Envrionmenta1 
Statement, Middle Mississippi 
River 

Our Milwaukee office forwarded the above statement 
to us because only a small part of the project is 
adjacent to a National Forest. 

The dredging will have little effect on woodland. 
If possible, the final statement could include an 
estimate of the area of wildlife habitat that is 
lost due to maintenance of the channel. 

We appreciate the opportunity to review and comment 
on the draft. 

Si~~d ;/ , 
oftlo. vlt::k 
Staff Dire~ 
Environmental Quality Evaluation 
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UNITED STATES DEPARTMENT OF AGRICULTURE 

SOIL CONSERVATION SERVICE 

.P. O. Box 459, Columbia, Missouri 65201 

Jack R. Niemi, Chief 
Engineering Division 
St. Louis District, Corps of Engineers 
210 North 12th Street 
St. Louis, Missouri 65101 

Dear Mr. Niemi: 

July 28, 1975 

The draft envi ronmenta1 impact statement for the t~i ss; ss; pp; Ri ver 
Between the Ohio and Missouri Rivers (Regulating Works) appears to 
adequately display the affects and alternatives of maintaining a 
nine-foot navigation channel. 

We appreciate the opportunity to review and comment on this work. 

Sincerely, 

cbD~~ 
~;non Marti n 
State Conservationist 
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UNITED STATES DEPARTMENT OF AGRICULTURE 

SOIL CONSERVATION SERVICE 

P.O. Box 678, Champaign, Illinois 61820 

Mr. Jack R. Niemi 
Chief, Engineering Division 
U. S. Army Corps of Engineers 
210 North 12th Street 
St. Louis, Missouri 63101 

Dear Mr. Niemi: 

July 28, 1975 

The draft environmental statement prepared by the U. S. Army Engineer 
District, '3t. Louis, Missouri, for Regulating Works on the Mississippi 
River Between the Ohio and Missouri Rivers, dated May 15, 1975, has been 
reviewed as requested and our comments are submitted for your consideration. 

SOILS - Section 2.1.3 (page 94) 

Sectior. 2.1.3.2. on surficial soils states "no comprehensive system of 
soil classification for the lands bordering the Mississippi River between 
St. Louis, Missouri, and Cairo, Illinois exists." There is a nationwide 
system of soil classification through the National Cooperative Soil Survey 
under the leadership of the Soil Conservation Service. There is soil 
survey information based on this system for counties along the Mississ'ippi 
River in Illinois. Both detailed and general soil maps exist for 
Alexander, Union, Jackson and St. Clair Counties. General maps exist for 
Madison, Monroe and Randolph Counties. The soils have been interpreted 
for their behavior related to a number of uses, agricultural as well as 
engineering. Representatives of the Soil Conservation Service in Illinois 
would be happy to discuss the soil survey information available with 
representatives of the U. S. Army Engineer District, St. Louis, Missouri. 

LAND USE AND CONSERVATION TREATMENT IN THE WATERSHED 

We recognize this statement covers only the middle section of the Mississippi 
River which has a total drainage area of approximately 700,000 square 
miles. However since the control and removal of sediment is one of the 
major pha:3es or causes for the regulating works covered by this statement 
we suggest attention be given to the need for improved land use and 
additional conservation treatment in the watershed. We note on page 9 
the fact that suspended sediment discharges taken at St. Louis average 
approximately 500,000 tons per day. 

It may be beneficial to include the acres needing soil and water conserva
tion treatment for Kaskaskia and Big Muddy rivers watersheds. The Soil 
Conservation Service has information from the Conservation Needs Inventory 
for these watersheds. 
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You may wish to add a statement such as "The Corps of U. S. Army Engineers 
will work closely with Federal, State and Local agencies and with local Soil 
and Water Conservation Districts in promoting an accelerated land treatment 
program throughout the watershed to reduce erosion, sedimentation and sub
sequent water pollution." 

GENERAL 

Following are some suggested changes for your consideration: 

Nutrients (Water and Sediment) - 2.1. 4.6 (page 99) - Soil and water 
conservation work on the watershed could be added as Olle of the factors 
influ:!ncing the quantity and quality of run-off water. 

Air Quality 2.1.6 (page 106) - We question the validity of the statement 
which indicates animal feedlots create significant smoke. You may wish 
to make a separate reference to feedlots and delete this portion. 

Cover Types 2.2.2.2. (page 128) "g. i~_t0-_t:_::l\@. ted __ ~j.eld " - Sugges t thi s be 
changed to read, "Cropland Fields." 

Cover Types. 2.2.2.2. (page 128) "h. SHdJ'Jeld" - These areas could be 
called ".open land." 

Past Land Use 2.3.3.1. (page 171) - Suggest eliminating the wording "due 
to exploitation of bottomland hardwood forests." The harvest of hardwood 
timber from bottomland is not necessarily exploitation. 

Narrowing of River Width 4.1.1.4. (page 196) - Suggest eliminating the 
word "poor" in describing the land use practices between 1821 and 1888. 
The land use decision makers of that period may have acted in the best 
interests of their country. 

Effect on Flows 4.1.1.6. (page 199), fifth paragraph - Watershed Protection 
and ~lood Prevention projects under Public Law 566 along with soil and 
water conservation work on individual farms could be mentioned as a 
factor affecting run-off from the drainage basin. 

Changes in Sediment Discharge 4.1.1.7. (page 201), Paragraph 5 - You ciay 
wish to i.nclude the influence soil and water conservation work has and 

J 

can have on decreasing erosion and sediment in the river. 

Impact on Wildlife 4.2.2.2. (page 214) - Suggest eliminating the last 
sentence in this section. Increased production from farms, timber pro
duction, and public land use does not have to be detrimental to all 
wildlife and wildlife habitat as stated. Soil and water conservation 
management practices on these lands enn be beneficial to wildlife. 
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Jack R. Niemi, 7/28/75 3 

Impact on Threatened, Rare or Endangered Species 4.2.3 (page 215) - In 
the next to last paragraph suggest it be changed to read from "will be" 
to "can be detrimenta1." Land management practices can be planned and 
followed which will protect and enhance the habitat for rare and endangered 
species. 

COORDINATION OF THE ENVIRONMENTAL STATEMENT 9.4 (pages 249 through 251) -

For coordination purposes you may wish to add the local Soil and Water 
Conservation Districts to your list. Each county in Illinois is in a 
Soil and Water Conservation District with responsibilities for the 
cpnservation of soil and water resources and for the control and prevention 
of soil erosion, floodwater and sediment damages within the district. 

Enclosed is a copy of the latest directory of Soil and Water Conservation 
District's in Illinois for your use and information. 

SCS SOIL AND WATER CONSERVATION TECHNICAL GUIDE 

The Soil'Conservation Service Technical Guide is available for use in 
each SCS Field Office in the Middle Mississippi River region. This can 
help serve as a technical guide in planning and establishing soil and 
water conservation work on levees, dikes, borrow areas and other such 
areas to reduce erosion and sedimentation. The guide contains informa
tion on soils, vegetative seedings, woodland and wildlife plantings, 
drainage and other soil and water conservation practices applicable to 
the area served by each SCS Field Office. Don't hesitate to get in touch 
with our Illinois SCS State Office or appropriate Field Office to utilize 
this technical information. 

We appreciate the opportunity to review and comment on this Environmental 
Statement. 

Sincerely, 

~,~Q!$~7d//(~z'; 
Daniel E. Holmes' . / 
State Conservationist 

Enclosure 
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United States Department of the Interior 
OFFICE OF THE SECRETARY 

NORTH CENTRAL REGION 
230 S. DEARBORN STREET, :l2nd FLOOR 

CHICACO, ILLINOIS 606(H 

ER 75/554 

Colonel Thorwald R. Peterson 
District Engineer 
U. S. Army Engineer District 

St. Louis 
210 North 12th Street 
St. Louis, Missouri 63101 

Dear Colonel Peterson: 

July 22, 1975 

The Department of the Interior has reviewed the Draft Environmental StateITent 
for the Mississippi River between the Ohio and Missouri Rivers (Regulating 
Works), as requested in Mr. Jack Niemi's transmittal letter of June 4, 1975, 
to our Assistant Secretary, Program Development and Budget. Our comments 
which are of both a general and specific nature relate to areas of our juris
diction and expertise and have been prepared in accordance with the National 
Environmental Policy Act of 1969. 

GENERAL: 

In most instances the statement identifies and acknowledges the extreme 
modification and destruction of fish and wildlife habitat that has, and is 
continuing, to occur on the Middle Mississippi River as a result of the 
9-Foot Navigation Project. This admission and the movement toward a post
authorization change document to include fish and wildlife conservation as a 
project purpose are hopeful signs of an improved future for a much abused 
resource. 

SPECIFIC: 

1. PROJECT DESCRIPTION AND HISTORY 

1.2 HISTORY AND AUTHORIZATION OF THE PROJECT 

Page 7: We believe that this statement should deal with the entire project 
area from the mouth of the Ohio River to the mouth of the Missouri River, 
including the St. Louis Harbor. St. Louis, the largest port on the inland 
waterway system, is an important and integral part of the river. Its seg
mentation from the rest of the river is not appropriate since dredging and 
other channel maintenance activities are performed there and barge traffic 
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. and use of the river and shoreline is particularly intense in the harbor area. 

1.4 PROJECT DESCRIPTION 

Page 48: It is our understanding that the St. Louis Corps District has generally 
dredged to a depth of about 13 feet below the low water reference plane elevation, 
not 9 feet as indicated in this section. 

2. EXISTING ENVIRONMENTAL SETTING 

2.1 PHYS leAL ELEMENTS 

Page 51: This section should state that the formation of new side channels is 
unlikely (see pages 205 and 207) due to the constriction and confinement of 
the river within its present channel by dikes and bank revetment. In fact, 
this feature of the project is later considered a benefit in the statement since 
farm fields are not being eroded into the river. Any side channels formed in 
new dike fields will be the result of land accretion at the river end of the 
dikes. This means that in order for the new side channel to be formed, the 
river will be filled and further constricted by the formation of the new island. 
The width of the river already has been severely reduced (5,000 feet to 2,200 
feet) by navigation dikes and levee construction. The formation of temporary 
side channels does not justify continmation of this damaging process or com
pensate for fish and wildlife losses resulting from the project. 

Page 52: Dike construction has created side 
contraction process has destroyed many more. 
fully studied or compensated for as intended 
Act (P. L. 85-624). 

2.2 BIOLOGICAL ELEMENTS 

channels but the total river 
This destruction has not been 

by the Fish and Wildlife Coordination 

Page 110: Fig~res 2-2e through 2-2h illustrating zooplankton occurrence are 
missing. 

Page 114: The lack of public access to the river and the adverse effects of 
channelization on fish and wildlife habitat also should be included as causes 
for the low level of sport fishing use of the river. 

Page 123~ The brown creeper is only a rare breeder in the subject area. During 
migration periods, it is quite common and also occurs as a fairly common winter 
resident. 

Table 2-5a The endangered bald eagle should be correctly listed to sub-species, 
Haliaeetus leucocepha1us leucocephalus. 

Pagel43: An updated list of rare and endangered vertebrates of Illinois was 
published by the Illinois Nature Preserves Commission in 1973. Tllis mort' recent" 
list should be used instead of the 1971 Preliminary Draft. 
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. 2.3 'CULTURAL ELEMENTS 

Page 172: The data presented on land use in the flood plain is misleading. 
It appear9 that the acreage figures were taken from Table 1 of the publication 
by Terpening et al., prepared under Corps contract. This table gives data 
only for the unprotected flood plain but the statement represents this as data 
for the entire flood plain. The referenced Plates 2-5a through 2-5k show land 
use for the entire flood plain. Acreage for lake and backswamp should be 
4,279 and not 4,729. 

The Shawnee Natiqnal Forest and city parks are not the only areas on the river 
formaliy dedicated to recreation. In Illinois there are Lewis and Clark and 
Fort Defiance State Parks and in Missouri there is Trail of Tears State Park. 

Page 184: Through the Land and Water Conservation Fund, the Bureau of Outdoor 
Recreati.on is assisting Grand Tower, Illinois, in expanding Devils Backbone 
Park by 8.5 acres (project 17 - 00215). When developed it is planned that this 
park will provide camping and picnicking facilities and boat access to the 
Missisuippi River. Trail of Tears State Park also makes use of the river through 
a recently developed marina and boat ramp. We suggest this section and Table 
2-32 be expanded to recognize those major city parks which contribute to the 
publics enjoyment of the flood plain's natural resources and the Mississippi 
River. 

The statement that the region lacks good accessibility from the St. Louis area 
seems based on the premise that the only good access consists of an interstate 
highway going' to or near the point in'question. I-55, U. S. 61 and Ill; 3 with 
their associated secondary roads provide travel at near maximum speed limU:s 
(55 mph) to almost the entire area. 

4. IMPACT OF THE ACTION ON THE ENVIRONMENT 

4.1 PHYSICAL IMPACTS 

Page 188: The statement comparing the relative diversity of side channels in 
1796 with today is speculative. Unless supported by further documentation, it 
should be removed. 

Page 196: The 4 or 5 million cubic yards of material dredged annually also 
should be described in terms of percent of the river's bedload. 

Page 199: We agree that a levee provides flood protection when it does not 
break or is not overtopped, but because of increased construction on and use 
of both the protected and unprotected flood plain, the amount of damage callsed 
by floods apparently has been increasing. The statement leaves the impression 
that flood damages ar.e less now than in the past, which is not necessarily true. 
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. Page 204 : In the 1973 flood, no government levees failed, but what was the 
level of flood re'lated damages compared to 1927? When speaking of the 1927 
flood, the statement mentions only "catastrophic damages", yet no mention 

4 

is made of damages caused by the 1973 flood. The damages from the 1973 flood 
should be stated. 

Page 210: Section 4.1.4.3 generally dismisses the effects of increased barge 
traffic as being comparatively insignificant, hut does not provide a basis for 
comparison. Since the 9-foot navigation channel sustains and in fact, encourages 
river traffic, the total effect of navigation on t:he riverine environment should 
be defined in addition to effects generated by an increase in traffic. The 
latter only aggravates an already bad situation which itself deserves descrip
tion in this statement. 

4.2 BIOLOGICAL IMPACTS 

Page 212: A survey of the location and composition of the freshwater mussel 
population of the Middle Mississippi River is needed. It generally is believed 
that very few mussels are able to survive the poor quality water, but no clear 
picture of the actual situation exists. 

Page 217: The philosophy and realistic attitude expressed in the last paragraph 
is commendable. It is becoming increasingly important that we view our growth 
efforts wi,,:h a critical eye toward their impacts on the global ecosystem. 

4.3.4 OUTDOOR RECREATION 

Page 218: It is stated that the regulating works will have no impact on the 
existing recreational resources. However, we believe, as noted in paragraph 
4.2.1.1, "The effects of river contractions by dike fields and bank revetment 
•.. reduced the bank-to-bank river surface area by one-third, the island area 
by one-half, and the water surface area by one-half ... " have discouraged 
the development of riverside recreational resources and boat marinas. Further 
contraction of the river will result in even less water surface, the need for 
more powerful boats in the faster current, and increased possibility of conflict 
and collision between pleasure boats and cODErcial barges. Greater contraction 
of the river also will probably continue to inhibit the development of riverside 
recreational resources and marinas. 

4.3.5 ~MPACTS ON CULTURAL RESOURCES 

The statement does not clearly confirm consultation with the State Historic 
Preservation Officers for Illinois and Missouri. The statement should reflect 
that they were consulted to determine whether the proposal will affect any 
cultural site which may be eligible for inclusion in the National Register of 
Historic Places. 
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The statement also should present the views of the Illinois Archeological 
Survey (137 Davenport Hall, University of Illinois, Urbana, Illinois 61801) 
and the Mi~souri Archeological Survey (Mr. David R. Evans, Director, 15 Switz
ler Hall, University of Missouri, Columbia, Missouri 65201) regarding project 
effect upon cultural resources. 

6. ALTERNATIVES 

6.4 POST-AUTHORIZATION CHANGE 

We support the joint efforts of conservation agencies to seek modification 
of the 1.927 authorizing Congressional document to provide for environmental 
protection and enhancement. 

APPENDICES 

APPENDIX G: A notation should be included in this table indicating that the 
inclusion and status of some if the listed species is based on judgments made 
by the preparers of the statement and not on any published lists of rare, 
threatened, and endangered species. 

The following species should be added and the bald eagle listed as two suh
species: 

Common Name 

Bigeye Shiner 
Mississippi Silverside 
Snowy Egret 
Pintail 
Northern Shoveler 
Canvasback 
Southern Bald Eagle 

Northern Bald Eagle 

Scientific Name 

Notropis bo~ 
Menidia audens 
Egretta thula 
Anas~ 
Anas ~!!ta 
Aythya valisineria 
Haliaeetus leucoceehalus 

leucocephalus 
Haliaeetus leucocephalus 

alascensis 

IL 

R 

R 
R 
R 
R 
E 

E 

MO U.S. 

R 

E 

R 

APPENDIX Q: The only reference to grain-size of typical dredged sediment that 
was noted in the statement is in Appendix Q (p. 2, par. #4), where the sediment 
is described as 5 percent coarse gravel, 10 percent pea gravel, and 85 percent 
sand and silt. Since the alternative of using dredge spoils for such commercial 
purposes as fill material, mortar sand, aggregate and concrete is under considera
tion (p. 228, par. 6.5), it would be helpful to provide any available data on 
grain-size distribution and other physical properties typical of the spoils. 

Maps provided in the main body of the statement show the location of only about 
40 disposal sites, all of these being within the Mississippi River immediately 
adjacent to the dredging areas (Plates 1-4a to l-4j). It has not been mentioned 
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until Appendix Q ,that about 125 disposal sites are under consideration. It 
had been stated in the main body of the statement that "insufficient: equipllll'IH 
exists at this time to enable the dredged material to be placed at elevations 
higher than the adjacent river level" (p. 194, par. 4.1.1.3). However, the 
public notice published as recently as September 16, 1974 refers to disposal 
sites on land, and accompanying maps show elevations of some disposal sites 
as high as 12 feet above L.W.R.P. (App. Q, map for river miles 25.8 to 42.7). 
On the map covering river mile 63.9 to 80.9 Appendix Q, the area of pros
pective dredging in the vicinity of river mile 75.0 to 75.5 appears to have 
been omitted. 
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I I'J: '/"/ /'/1;1 li(:}ll f1L: . / ,il/. 

M4donna F. McGrath 
Acting Special Assistant 

to the Secretary 
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DEPARTMENT OF HEAL1'H, EDUCATION, AND WELFARE 
REGION VII 

FEDERAL BUILDING 
601 EAST 12TH STREET 

KANSAS CIl'Y, MISSOURI 64106 Of'FICE OF 

July 14, 1975 THe: REGIONAL DIRECTOR 

Mr. Jack R. Niemi 
Chief, Engtneering Division 
Department of the Armt 
S t. Lou i s Dis t r ie t , 
Corps of Engineers 
210 North 12th Street 
St. Louis, Missouri 63101 

RE: Draft Environmental Impact Statement 
Mississippi River Between the Ohio and Missouri 
Rivers (Regulating Works) 

Dear Mr. Niemi.: 

Review of the above referenced document indicates that there is no 
apparent impact on programs of the Department of Health, Education, 
and Welfare, It would appear that the impacts of the proposed 
action and the reasonable alternatives have been adequately addressed. 

Thank fOU for this opportunity to review and comment relative to your 
anticipated actions. 

William H. Henderson 
Regional Environmental Officer 
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REGION VII 

DEPARTMENT OF TRANSPORTATION 
REGIONAL REPRESENTATIVE OF THE SECRETARY 

ROOM 634, FEDERAL BUILDING 

601 EAST 12th STREET 

KANSAS CITY, MISSOURI 

July 24, 1975 

Mr. Jack R. Niemi 
Chief, Engineering Division 
Corps of Engineers 
210 North 12th Street 
St. Louis, Missouri 63101 

Dear Hr. Niemi: 

Our review of the Corps of Engineers' Draft Environmental 
Statement for the Mississippi River between the Ohio and 
Missouri Rivers Regulating Works indicates that the Statement 
adequately considers the effects the project may have on areas 
within the jurisdiction of the Department of Transportation. 

Thank you for the opportunity to comment on this draft. 

(For) 

cc: 
Mr. J. B. Kemp, FHWA 

Sincerely, .. } . 
.. ") all.?/// 

I ,/a:-.:v~' L~,d., ,"".-<-,~-
R. R. wa~h 

I RADM uscb7(Ret.) 
Secretarial Representative 
Region VII 

RADM G. H. P. Bursley, USCG 
Mr. W. E. Loftus, FRA 



Mr. Jack R. Niemi 

DEPARTMENT OF TRANSPORTATION 

UNITED STATES COAST GUARD 

Chief, Engineering Division 
St. Louis District, Corps of Engineers 
210 North 12th Street 
St. Louis, Missouri 63101 

Dear Mr. Niemi: 

MAILING APPRES"iG_ WS/73) 
U.S. COAST GUARD\ 
400 SEVENTH STREET SW. 
WASHINGTON. P.C. 20590 

PHONE:(202) 426-2262 

t S JUl 197i 

This is in response to your letter of 4 June 1975 concerning a draft 
enVironmental impact statement for the Middle Mississippi River 
between the Ohio and Missouri Rivers (Regulating Works). 

The concerned operating administrations and staff of the Department 
of Transportation have reviewed the material submitted. We have no 
comments to offer nor do we have any objection to this project. 

The opportunity to review this draft statement is appreciated. 

Sincerely, 
( '-.' '> 

C/J> LLt:-..Q",/, 
D. J. [«'LEY I 

Captain, U. S. Coast Guard 
Deputy Chief, Office of Marine Environment 

and Systems 
By direction of the Commandant 
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U.S. DEPARTM ENT OF TRANSPORTATION 

FEDERAL. HIGHWAY ADMINISTRATION 

REGION 5 

18209 DIXIE HIGHWAY 
I 

HOMEWOOD. ILLINOIS 60430 

June 30, 1975 

IN REPLY REFER TO 

05-00.5 

Mr. Jack R. Niemi 
Chief, Engineering Division 
St. Louis District, Corps of Engineers 
210 North 12th Street 
St. Louis, Missouri 63101 

Dear Mr. Niemi: 

As requested, we have reviewed the draft environmental statement for 
the Middle Mississippi River between the Ohio and Missouri Rivers. 

The statement acknowledges the potential for scour and channel deepening 
that can result from continuing maintenance. Since modification of 
existing dikes and construction of new dikes may be needed to help 
maintain the 9-foot channel, we believe some assurances should be provided 
that the substructures of existing bridges will be adequately protected 
during the construction and maintenance operations. 

The opportunity to review and comment on the draft environmental state~ent 
is appreciated. 

Sincerely yours, 

H. L. Anderson 
Regional Administrator 

I 
/' , 

W. G. Emrich, Director 
Office of Environment and Design 
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, ~~ - r;e", ;>~"it\ 1(" ";.! ?!. ;-Jt; \"e~son ~ lJSr, 
'iSl7';C.t c, ',"i1et'r, :,c .. ' .. ouis i1s'),r 

,-,.~'. J.\r!11J ,,_",' 8, ::-:il<}'in~e;'s 
',":". ~'''ortr, ! '. ~:. S cn2~, 
3t. _0:.i5, >isc;ou:"i .3~1"1l 

Dear Colonel Peterson: 

,~.")\' « 

o ",}, 

Re: Mississippi River Between The Ohio And 
Missouri Rivers - Regulating Works 

w~ have reviewed the Draft Environmental Impact Statement (EIS) for 
the operation and maintenance program referenced above. The program and 
statement are rated ER-2 meaning the Environmental Protection Agency (EPA) 
has environmental reservations with the project because of the historic 
and predicted degradation of wetlands and the probable violation of water 
quality standards due to resuspension of heavy metals into the water. 
In addition, we believe the final statement should be modified to include 
infonTlation on the subjects discussed in this letter. 

Wetlands 

The draft statement indicates that, through the use of regulating 
works, the surface area of the Middle Mississippi River has been reduced 
by one-third and the total island area by one-half. The unintentional 
act of destroying wetlands without mitigation is in conflict with both 
the EPA and Corps of Engineers wetland policies. Therefore, the Corps 
should take any or all means available to curtail further wetland destruc
tion and provide a program of enhancement or restoration of the remaining 
wetland ecosystem consistent with the existing 1927 navigation mandate. 

The backwater and side channel areas make up the adjacent wetland 
areas of the Middle Mississippi River. Major wetland reduction has taken 
place as a result of the present lBOO-foot main channel contraction pro
gram. The further isolation of side channels from the main channel, 
which will result from the proposed 1500-foot contraction program, should 
be evaluated for its additional reduction in wetland areas. In addition, 
the anticipated reintroduction of nutrients and toxicants into the remain
ing wetland ecosystem, due to main channel scour under a l500-foot con
traction program, should be assessed. 
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Water Qua 1 i ty 

Information included in Appendices H through P indicate coliform 
bacteria concentrations, chemical oxygen demand levels and heavy metals 
concentrati ons often exceed the EPA ami III inoi s Water Qual ity Standards. 
We believe the final statement shoul~ also provide data on organophos
phate and chloro-hydrocarbon pesticides concentrations. 

The draft statement indicates the hottom sediments at selected sites 
contain high concentrations of con dn,j heavy metals. In addition,:these 
sediments may contain high concentnltions of pesticides. Reintroduction 
of these materials through dredging or' Y'iverbed scour, due to confinement 
of the main channel, would severely d0qrade the downstream water quality_ 
We believe any spoil material, which cun;,titutes a pollution source, 
shou1d be removed from the river regime, confined and the supernatant 
return flow monitored to minimize adverse impacts. 

'The statement indicates side channels exhibit thermal stratification. 
Anaerobic conditions may occur at the -:ower depths in these channels. 
Many pollutants which are insoluble under aerobic conditions become sol
uble under anaerobic conditions and subject to downstream release during 
high flows through the side channel. The final statement should provide 
an assessment of the anticipated inlpacts of the project on the aquatic 
environment of the side channels and the downstream water quality with 
respect to stratification. 

The resuspension and deposition of po'llutant laden sediments may 
cause a severe impact on the quality of public water supplies downstrpam. 
These may contain heavy metals, pest cldes. and carcinogenic pollutants. 
The final statement should assess the anticipated impacts on municipal 
water supplies from the operation (mel r,la lntenance program. 

General Comments 

The draft statement has provided an d?praisal of the present proqram 
of laOO-foot main channel contract 011. The final statement should include 
an apprai sa 1 of the envi ronmenta 1 ';mpactc; of the proposed program of 1500-
foot contraction. 

The final environmental statement shuuld identify any impacts of this 
particular operation and maintenance j)1'O'jI'am which may affect other se~
tions of the Mississippi River Systf~!n. 

The maps showing the locations of po:;sible dredging sites and pro
posed disposal sites are not adequate. [n some areas it appears the 
disposal sites depicted could clos~ backwater areas, but as stated in the 
draft, this practice is no longer followed. Better maps indicating loca
tions of disposal sites would clear up this confusion. 
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We appreciate this opportunity to review and comment on the draft 
statement. Please furnish us with three copies of the final when it is 
filed with the Council on Environmental Quality. If you or your staff 
have any questions concerning our review and classification, my staff 
is ready to meet with you and elaborate on our concerns. 

Sincerely yours, 
I \ - '1 \: ,I 

I ,,/)~7~L-' t /'!_"~""'I"1-U, " . r. 

Jerome H. Svore 
'Regional Administrator 
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Advisory Council 
On Historic PrcservatlOn 
1522K:;tt"I.:'.:·,.':. ,;:' ~".' 
't~tash;r:gt;)(j f;,(:'. 211: !!". 

Mr. Jack R. Niemi 
Chief, Engineering Division 
St. Louis District 
Corps of Engineers 
210 North 12th Street 
St. Louis, Missouri 63101 

Dear Mr. Niemi: 

July 21, 1975 

This is in response to your request of June 4, 1975, for comments on 
the :lraft environmental statement for the Middle Mississippi River 
between the Ohio and Missouri Rivers Regulating Works, Missouri and 
Illinois. Pursuant to its responsibilities under Section 102(2) (C) 
of the National Environmental Policy Act of 1969 and the Council's 
"Procedures for the Protection of Historic and Cultural Properties" 
(36 C.F.R. Part 800), the Advisory Council has determined that your 
draft environmental statement is inadequate because it does not contain 
sufficient information on archeological resources to enable us to 
comment on your compliance with Executive Order 11593 "Protection and 
Enhancement of the Cultural Environment" of May 13, 1971, and the 
Council's procedures. 

Undel~ Section 1(3) and 2(b) of the Executive Order a:c1d Section 800.4(a) 
of the Council's procedures, Federal agencies are required to identify 
all Federal and non-federally owned properties within the area of their 
undeJ:taking's potential environmental impact that may be eligible for 
inclusion in the National Register of Historic Places. 

Although extensive archeological surveys have been conducted in the 
flood plain area, the environmental statement indicates that the 
proposed operation and maintenance activities will be confined to the 
river and river bank, an area which has apparently not been surveyed 
for potential National Register properties. 

Without a survey to determine the nature and extent of archeological 
resources in the project area, National Register eligible sites may be 
inadvertently demolished or substantially altered. This possibility is 
mentioned by the Corps on page 219 of the environmental statement: 

In those instances where portions of the river bank are 
contoured, if an archeological site were to be present 
at that location, it might be adversely affected by the 
surface disruption. 
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In order to reduce the likelihood of such an occurance, the Advisory 
Council suggests that an archeological survey be undertaken by the 
Corps in those areas of the river bank where surface disruption is 
proposed. In addition, we support the June 17, 1975, position of the 
Missouri State Historic Preservation Officer (SHPO) concerning 
protection of unknown underwater archeological resources that may be 
affected by the proposed undertaking. A copy of the Missouri SHPO's 
letter is attached. 

Until archeological resources in the project area have been identified 
and the need for further compliance with the Council's procedures has 
been ascertained, the Council cannot comment favorably with respect to 
your environmental statement. 

For further information and assistance in this matter please contact 
Jordan Tannenbaum of my staff at 202-254-3380. 

Enclosure 

Director, Office of Review and 
Compliance 
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Mr. Jack R. Niemi 

FEDERAL POWER COMMISSION 

WASHINGTO,N, D,C, 20426 

Chief, Engineering Division 
St. Louis District, Corps of Engineers 
Department of the Army 
210 North 12th Street 
St. Louis, Missouri 63101 

Reference: LMSED-BA 

Dear Mr. Niemi: 

This is in reply to your letter of June 4, 1975, addressed to the 
Commission's Advisor on Environmental Quality, requesting comments of the 
Federal Power Commission on the draft environmental statement for the 
Mississippi River between the Ohio and Missouri Rivers (Regulating Works). 

T.1e project, authorized by Congress in 1927, consists of the continuing 
attainment and operation and maintenance of a 9-foot-deep by 300-foot-wide 
navigation channel within the Mississippi River between the Ohio and Missouri 
Rivers by the use of channel contraction dikes, protective bankline revetments, 
and any necessary dredging. This reach of the Mississippi River covers a 
distance of about 195 miles. The activities of construction of dikes and' 
revetments and dredging would take place on the river and would not touch 
the land. Dredge spoil would not be placed upon the banks of the river, 
but wound be placed back in the river outside the navigation channel. 

These comments of the Federal Power Commission's Bureau of Power are 
made in accordance with the National Environmental Policy Act of 1969 and 
the August 1, 1973, Guidelines of the Council on Environmental Quality. 
Our principal concern with proposals affecting land and water resources 
is the possible effect of such proposals on bulk electric power facilities, 
including potential hydroelectric development, and on natural gas pipeline 
facilities. 

Review of the draft environmental statement by the Commission's staff 
indicates that the proposed project would not have any significant effect 
on matters of concern to the Federal Power Commission. We note that there 
are several steam-electric power plants which depend on this reach of the 
Mississippi River as the source of cooling water supply. Care should be 

~CC~O\.\JTIOI\I ~0 
~ ~ 
"t: ~ 
U m 
~ ~ 
\l1 ~ 
'PJ,- ~ 
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Mr. Jack R. Niemi -2-

taken to protect the water intake and discharge works of these power plants 
from the proposed activities of dredging and dredged lnaterial disposal. 

The opportllllity to comment on the draft environmental statement is 
appreciated. 

Very truly yours, 

Chief, Bureau of Power 
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STATE OF ILLINOIS 

DEPARTMENT OF CONSERVATION 

ANTHONY T. DEAN 
DIRECTOR 

605 STATE OFFICE IlUIUlIN(; 

400 SOUTH SPRINU ST. 

SPRINGFIELD 62706 

CHICAGO OFFICE-ROOM 100. 1,60 N. LA SAL.LE ST .• 60601 

Mr. Jack R. Niemi 
Q~ief, Engineering Division 
Department of the Army 
St. Louis Corps of Engineers 
210 North 12th Street 
St. Louis, Missouri 63101 

Dear Mr. Niemi: 

November 7, 1975 

Re: LMSED-BA 

HAROLD L. ELLSWORTH 
ASSISTANT 01 Rf.CTOR 

TIle Illinois Department of Conservation has completed its revie\.,r 
of the draft environmental statement "Hississippi River Between the Ohio 
and Missouri Rivers Regulating Works. II 

We wish to compliment your office for the preparation of this document. 
TIle document properly addresses the issues caused by maintenance of the, 
9-foot channel and does not belittle the importance of the issues. 

We do suggest that the document could be improved through a study 
designed to document the occurrence of mussels in this section of the river. 

In our opinion, the study points out that, without a post-authorization 
change to include environmental work in the project, the continuance of 
current procedures can only result in continued degradation and loss of 
aquatic habitat. 

As you are aware the Illinois Department of Conservation supports the 
post-authorization change. It is our belief that this document will i1('ln 
our joint efforts to secure these changes. 

Thank you for the opportunity to comment. 

ATD:mjk 
cc: Owen Dutt, Corps 

of Enq,inee rs 
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Sincerely, 

2~(~~1 
AnthOnYj. Dean 



STATE OF ILLINOIS 

DEPARTDNT OF 
RIGISTRATION AND EDUCATION 
D&&a lIAunrau, Dir~,. 

Sprin,tield . 
BOARD OF NATURAL RESOURCES 
AND CONSERVATION 
nulf BAllallfO&ll, Chairmafl ILLINOIS NATURAL HISTORY SURVEY 
G.aLOGY ••••••.•....•••• L. L. SLOSS 

CIIBJ(ISTRY •••• HauuT S. GUTOWSKY 
atmHEERIHG ... Ro.aaT H. ARDaasON 

~GY •••••••...•••• TROKAI PAaK 

FoaBsTRY •••••• CH.uua B. OLI(8T&D 
tnlIvuslTY OF ILLINOIS 

NDifiYReiiid<Wllli~ 

~:tHJti611C618Ol~ 

DIIAR WILLIAK L. EVllaITT 
SOUTHERN ILLINOIS UNIVERSITY 

DIIAR ELaaaT HADLav 

...... 0 

Mr. Jack R. Niemi, Chief 
Engineering Division 
Dopt. of the Al"MY 
Corps of Engineers 
210 N. 12th st. 

304 PODlar Drive 
Effingham, Ill. 62401 
26 July 1975 

St. louis, Hissouri 6)101 

Dear Mr. Niemi I 

Telephone: 333-6880 

Area Code 217 

GEORGE SPRUGEL, JR., Chief 

On behalf of the Illinois Chapter of The 7nldlife Society, I want to i:,~a:r,:'
you for the opportunity to comment on the Draft Environmental .5taterr.ent !~or the 
~.ddle Mississippi River Fetween the Ohio and Missouri :i.ivt=lrs (Hegulatinrs Works). 
It is in the capacity of President of this org;anization and not. the Illinois 
Natural History Survey that I cOmMent. 

Although information from the Illinois Natural -i-listory Survey i.s incorpm'ated 
in the statement, I am disappointed that R copy of the draft was not sent to F18 

N~tural History Survey for comment. 

The losses of fish and wildlife habitat due to this project appear to te 
of considerable mapnitude. Therefore, I urge your conti.nued cooperati.on 9ith 
the Illinois Natural History Survey, the Wish a.nd TlildHfe .Service, and ot~er 
natural resource agencies and organizations to minimi.ze the adverse effects of 
such projects on fish and 1rlldl ife. 
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Sincerely, 

r;;:.,,//cJ-~7. ;;.«~, 
'i.onal{ L. Jes+:,eYlle-:'el", : resiCf"r.+ 
IHi.nois ;:l-;apter of 

T}lO 'T-U.d 1.. i_ f'e Sceiety 



STATE OF ILLINOIS 

DIII'ARTMENT OF 
REGISTRATION AND 
EDUCATION 

IItON"LO I! STACKL." 
D"'.CTQIII, ..... '/IIIOP' •• LO 

BOARD OF NATURAL 
RESOURCES AND 
CONSERVATION 

QoI"I~ • •. '" IOfALO E. STACKlER 
GEOLOGY. • • • • • •• lAUR£NCE L. SLOSS 
Off"'! STRY ••••••••• H. S. GUT()rjSKY 
ENGINHRlrtG •••••• FUlERT H. NWfRSOO 
BIOLOGY. • • • • • • • • •• THcw,s PARK 
hlRESTRY ••••••••• 
~t\l[~ITY Of ILliNOIS NATURAL RESOURCES aUILDING, URBANA, ILLINOIS 61801 TELEPHONE %17 3 •• ·1481 

DEAN WILLIAN L. EVERITI 
S{).m ... £~ ILLINOIS ~lvERSITY 

~ J~ C. GUYCJrl 

Mr. Ja~k R. Niemi 
Chief, Engineering Division 
St. Louis District, Corps of Engineers 
210 North 12th Street 
St. Louis, MO 63101 

Dear Mr. Niemi: 

Jack A. Siman, CHIEF 

August 1, 1975 

This letter is writtp.n in response to your request for comments on the 
Draft Environmental StAtement for the Middle Mississi.ppi River between the Ohio and 
Missouri Rivers. The impact discussed is to relate to the maintenance of a 9-foot
deep by 30D-foot-wide navigational channel by the use of channel contraction dikes, 
protective.bankline revetments, and any necessary dredging. 

Sections of this draft were reviewed by several members of our Survey, 
and comments are as follows: 

p. 52/2.l.2.1a. The Coastal Plain is a topographic feature, not a geo-
syncline. 

p. 57 
filled with sand 
The young trench 

las t sen tence - part d. - Much 
and gravel and finer alluvium, 
south of Thebes was not eroded 

of this 400-500 deep trench is nm,! 
on which the Mississippi now flows. 
that deep. 

p. 58 - part f. - If features such as Mommoth Cave and the fluorite district 
are going to be mentioned the physiographic map should include their locations. 

p. 59.- paragraph 3 - Chesterian Series is a cyclic sequence of shallow
water limestones and clastics. The alternating beds consist of about one-half shall'. 
one-fourth limestone and one-fourth sandstone. 

Reference: 

Swann, D. H., 1964, 
Mississippi Valley: 
p. 637-658. 

Late Mississippi rhythmic sediments of 
Am. Assoc. Petroleum Geologists Bull., v. 48, 

p. 59 - last paragraph - the youngest marine sediments are both Cretaceous 
and early Tertiary (Paleocene and Eocene) in age in southern !llost Illinois. 

'-' 
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Mr. Jack R. Niemi 2- August 1, 1975 

p. 60 - first paragraph - Replace Cenozoic with Pliocene - Pleistocene 
fluvial chert gravels and Pleistocene sediments of glacial origin. 3rd sentence -
Kansan, Nebraskan and Illinoian are glacial stages of the Pleistocene. (List in 
order of age). Last sentence - Wisconsinan is the age of most valley fill and terraces 
along the middle Mississippi River, also of large amounts of loess on the bluffs, 
especially on the east side of the valley and should be so noted. 

3rd paragraph - Recent floodplain deposits are important enough to get more 
thorough treatment. Alluvium is deposited by the Mississippi and all its tributaries, 
not just the S~lt River. Some types of river deposits ~ described under soils in 
:L.I.3.1. p. 93. 

p. 60 - The reference to Harve & Koenig, 1961, is not listed in the 
Bibliography. 

p. 74 - The Upper Devonian is not discussed. 

p. 85 - The Carbondale Formation is not shown on the Generali%ed Geological 
Column of the Middle Mississippi River Region (Fig. 2-1, page 56). 

p. 88/2.1.2.4. - Structural Geology; Additional information on Illinois may 
be found in the following. 

Ross, C. A., 1963, Structural Framework of southernmost Illinois, 
IL. Geol. Survey, Circular 351, 27 p. 

p. 90/2.1.2.5. - Seismic Activity 

Even if the 1811-1812 Series had not occurred, this area would have 
to be classified as something more than a ''minor'' seismic region--Perhaps 
''moderate'' seismicity would be more appropriate. There have been a couple 
of magnitude 6 quakes along what is referred to as "the New Madrid Fault 
Zone." A magnitude 6.0 occurred on Jan. 4, 1843 at 35.50 N 90.5OW, and a 
magnitude 6.2 occurred on Oct. 31, 1895 at 37.0oN 89.4OW near Charleston, 
MO. this together with other seismic and structural evidence seems to 
indicate "minor" is improper. Charleston, MO is about 20 miles due west 
of Cairo, IL., and St. Louis UniverSity's latest microearthquake studies 
extend the line of epicentiers associated with "the New Madrid Fault Zone" 
well into Illinois to about Ullin in Pulaski County. 

Section 6.5 

p. 228 - Alternate Uses of Dredged Material 

Data are needed on the particle size distribution and mineralogy 
of the dredged :naterial. This would highlight some possible uses while eliminating others. 

Refer to: 

Ehrlinger and Jackman, 1970, Lower Mississippi River Terrace 
Sands as a commercial Source of Feldspar, 1L. Geol. Survey, Illinois 
Mineral Note 43, 18 p. 
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Mr. Jack R. Niemi 3- August 1, 1975 

Illinois Standard Specifications for Road and Bridge Construction, 
Department of Public Works and Buildings, Division of Highways, 
Springfield, IL Jan. 2, 1971. 

The principal comment received from nearly all our reviewers had to do 
with the large volume of extraneous geological information included in your statement. 
Our reviewers believe that only geologic information relevant to the project should 
be included. We suggest that the detailed discussion of bedrock geology, structural 
geology, and other topics not directly related to the maintenance of a 9-footdeep 
300-foot wide channel in the Mississippi Floodplain be deleted and replaced with 
brief references to the bibliography as to where additional information is available. 

The draft needs to emphasize the geological aspects of the deposition of 
Pleistocene and Holocene materials in the bedrock valley. Particular attention should 
be given to the deposition of Wisconsinan materials and the reworking of these 
materials to form the present river bottomland. As is indicated above, the grain size 
distribution, mineralogy, and other characteristics of the dredged materials should be 
included in the impact to suggest concepts for disposition of these materials. 

If the information is not available, this should be stated in the report 
so that research may be directed toward acquiring it. 

I hope these comments are helpful. If you have any questions, we would 
be plea$ed to discuss any portion of the statement in detail. 

(~;di~ 
Paul B. DUMontelle 
Associate Geologist 
Earth Materials Technology Section 
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STATE OF ILLINOIS 

DEPARTMENT OF CONSERVATION 

Mr. Jack R. Niemi 

60') STATI' ,11'1'1<:1' BUIU )IN(; 

400 SOUTII SI'RINO ST. 

SPRINGFIELD 62706 

CHICAGO OFFICE-IZZ7 s. MICHIGAN AVE. 60605 

July 25, 1975 

Chief, Engineering Division 
Department of the Army 
St. Louis District, Corps of Engineers 
210 North 12th Street 
St. Louis, Missouri 63101 

Dear Mr. Niemi: 

The Department of Cons.ervation has not yet completed its review of the· 
draft EIS for the Middle Mississippi River between the Ohio and Missouri 
Rivers (Regulating Works). 

We are, therefore, requesting an extension of the July 28 completion 
date to mid-August. We hope this will be satisfactory to your agency. 

Sincerely, 

Richard W. Lutz 
Resource Planner 
Division of Long Range Planning . 

RWL:meh 
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· ILLINOIS ARCHAEOLOGICAL SURVEY 

Cooperating Instirutlons: 
University of IlIino;' 
Southern Illinois University 
IIlino;' Stat.. Museum 

III" I lA VVNI'OIlT IIALL 

Mr. Jack R. Niemi 
Chief, Engineering Division 
St. Louis District 
Corps of Engineers 
210 North 12th Str'eet 
St. Louis, Missouri 63101 

Dear Mr. Niem::': 

.IINI VLHSITY 0" II.I.lNOIS lTRBANA, JlJJNOIS 61ROI 

chme 16, 19',5 

Thank you tor your recen t l8 ttl;!' of June 4 ane!. eop_Lelo of the Dr\:lft 
Environmental Stdte~ent for the Mi~~issippl Niver Between the Ohio 
and Missouri Rivcl't-; (Regulatin[; WOr>k;). 

Sometime ago He providl~d the Waterways Experiment Station in Vicksl)UJ.'!' 
wi th generalized dreas on the ~1L;sis:3ippi RiVer floodplain where arch
aeological sites would be pres8nt. These are indicated in your report 
in Plates 2-5a through 2-5k, pages 173-183. Although these archaeological 
areas are of a general nature, please delete them from the final draft, 
particularly because your office contends that no archaeological 
resources will be impacted or affected by your project. 

I do not concur with t:1is reasoning of non-impact as indicated 
in paragraph 4.3.5 on pages 218-219 of the Draft. In the first pIece, 
there is a str'ong possibility that archaeological sites may be buried 
in select areas of the floodplain through years of continual silting and 
flooding, and the only way that this can be confir:ned or denied would 
be through a site survey coring project. Moreover, you indicate on 
page 218 that in revetment construction river b=-ank areas will be sloped 
or (page 219) contoured. Since these areas throughout the project area 
may contain archaeological sites, they would be consequently directly 
impacted or, in effect, destroyed by your project. I suggest therefore 
that in any type of action undertaken by this project involving dredging, 
filling, construction, or whatever, that affects the floodplain or banks 
or bluffs in any way that an impact on the archaeological. resource bd0(~i 
not only possible but very likely win take place. I therefore r'(;culJuncnd d 

detailed archaeolog.ical recomlaj~]';LlllCe survey of the entire pr·oject aI'Cd, 
in order to obtain specific data or; the archaeological r'esou.I'CO bac;e 
from those locations where any typ,-, of dredging, construction) or a1 rot',l U ')II 
of land surface or even submerged land surface will take place. Without 
this survey, we will have no idea what the effect on the archaeological 
resource base may be by your proj ect. I therefore find the Draft , 
Environmental Statement totally inadequate with its assessment of -I:: kl_s 
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particular cultural resource. 

CJB:cb 
cc: Frank Calabrese 

Roy Reav~s 
An thony Dean 
James Porter 

; t 
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Cordially yours, 

~\-.~~ 
Charles J. Bareis 0 
Secretary-Treasurer 
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Christopher So Bond 
Governor 

J. Neil Nielsen 
Commissioner 

State of Missouri 
OFFICE OF ADMINISTRATION 

Jefferson City 65101 

August 12, 1975 

Mr. Jack R. Niemi, Chief 
Engineering Division 
St. Louis District, Corps of Engineers 
210 North 12th street 
St. Louis, Missouri 63101 

Dear Mr. Niemi: 

Mark l. Edelman 
Deputy Commissioner 

Subject: Draft Environmental Statement for the Middle 
Mississippi River Between the Ohio and Missouri 
Rivers (Regulating Works) OA 75060024 

The Division of State Planning, as the designated State 
Clearinghouse, has coordinated a review of the above referred 
draft'environmental impact statement with various concerned 
or affected state agencies pursuant to Section 102(2) (c) of 
the National Environmental Policy Act. 

Enclosed please find the comments received. Non~ of the 
other state agencies involved in the review had comments or 
recommendations to offer at this time. 

We appreciate the opportunity to review the statement and 
anticipate receiving the final environmental impact state
ment when prepared. 

TLR:dk 

S.i .. n~~re ~l',-'{ ........ . 
_. -'--\1 Yr 

Of" ,0 \~.J.j' (~/ 
Terry L. Rehma 
A-95 Coordinator 
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MISSOURI ~.:u .. s. OM;"..n 
I~_.f:. ""raon 
."~ 6580a 

'j. ... I& .. W. £lJNCAN. Vice Chairman 
. 'HOI ",'h Se~ond St . 

STATE HIGHWAY COMMISSION 

. St. J...... 64503 
" 

Jfl'IN W. IAUER. Member 
." nOl Gqnd Avenlle 
~ City 64108 

ft. R. ·LoGAN. Member 
. . SIlex 63377 

:.NON H. LANDGRAF. Member 
':r· .... 

ca.,.OIrardeali 6370 I 

·.~R"'" WOODS.' Member 
""15 l.lAde .. 
"k 1.Guts' 63108 

July 3, 1975 

GENERAL: A-95 Review 
Application No. 75060024 

Mr.' Tefty Rehma, A-95 Coordinator 
D1v1sion of State Planning and Analysis 
Stat':l Ce.pitol, P.O. Box 809 
Jefferson City, Missouri 65101 

Dear Mr. Rehma: 

ROBERT N. HUNTER. Chief I:'ngmur 

BRUCE A. RING. Chief Coumc/ 

L. V. MCLAUGHLIN. Ass't, Chief Engineer 

MRS. IRENE WOLLENBERG. Secretary 

Jefferson City. Missouri 65101 
Telephone (314) 751-2551 

The Draft Environmental Statement covering regulating works along the 
Mississippi River between the Ohio and Missouri Rivers by the U.S. 
Army Engineer District, St. Louis, does not conflict with state highway 
orossings of the river. However, any plans covering the location of 
d:1kes which could alter current and cause scour at bridge piers, similar 
to the proposed alteration of the channel in Mississippi County I should 
be"reviewed by this office to avoid any possible damage to existing bridges. 

Very truly yours, 

.4/~~~y/f'-/~ 
L. V. McLaughlin 
Assistant Chief Engineer 
A-95 Review Agent 



Mr. Terry Rehma 
Clearinghouse CoordinateI' 
Division of State Piamun~ ;1. !Ill i\hd I~/';J;; 
Office of Administril.ti()l~ 
State Capitol Building 
Jefferson City, Missmu·j U;!OI 

Dear Mr. Rehrna: 

We have completed our review of the dra.fI: environmental. statelYlent: for the Miasl:" ,;ippL 
River between the Oh;o and lAi.ssollri !.\jv,~rs. The factual rnaterial. presented i;-, the 

statement generally' depicts the changes tha.l.. ha.ve occurred in the Middle Mississippi 

River. However, we d~sagree with tv\'o pre.mises presented in the stateme~lt: (I) the 
Corps of Engineers t<;.kes credit foy crea.tir,g "nurnerolls side channel.s" while (;~) the 
"natura~ {,rocess of the :river fiUed tile side .::.i)allneI.5 with sedimefit:". Data presenV~d 
in the for:n of m.aps and references in.dicate a tremer:.aous permanent loss of side 
channel habitat has occurred due in Latg" IT'.casure to dikes and revetrnents. Th2 
dynamic processes 01 a natural. river sy"teln fornCling, then fining, and reformi(.s 
side channels are ignored.. Certainly natural fil:.vial rivers gradual1.y fill side chahnds, 
and isolate chutes, but whi I.e one cha.·.lr.e~ j,; eUrninated other channels are :orr.lcd. 

Dike work lnay in so~ne cast's create tir.nitcc:. side c;1anne'. habitat, but the c,arne dik<: 

work has over the yean, ",hminated thou,"2.11(i:, of aer.,.:,; of habitat. Once di.kcs ;].rr: 
constructed the pern~aH,~nt l.es,; of Warf'l' -,,<'en,s to be irn.tni!1~,nL 

The opportunity to review the dr.aft ;,f; '-'1",)feciated. OU!' detaUed cornm.(~nts are 
attached. 

cc: U. S. Fish ana \'/i.d.bfe Ll~rVL:(; 
Kansas City, Missouri 

Sincerely I 

CJi?L'''L 
ALLEN ~~N 
ASSISTANT DIRECTffi 



DETAILED COMMENTS 

by the 

MISSOURI DEPARTMENT OF CONSERVATION 

on 

August 8, 1975 

MIDDLE MISSISSIPPI RIVER DRAFT ENVIRONMENTAL IMPACT STATEMENT 

1. Summary Sheet - Item 3, Lines 9 through 19. The statement fails to accept any re

sponsibility for the loss of side channel habitat. Page 206, Item 5 the Colorado State 

University does indicate that the natural side channels were eliminated by the con

struction of dike fields. In addition, there is no recognition of the fact that the river 

would' create new channels if it were not for the regulating works. The third para

graph of Section 1.2 (Page 1) gives s light indication of the river I s natural condition. 

2. Page 4 - Paragraph 5 - The interests demanding the deeper channel should be iden

tified. Consideration should also be given to some form of cost sharing by these 

interests in the project. Page 5 - Second Complete Paragraph - What are the costs 

of developing a minimum channel depth of 9 feet as opposed to a channel 9 feet deep. 

90 tercent of the time? Seventy-five percent? Such information should be pre

sented to Congress. 

3. Page 7 - Paragraph 1 - Does this include the work being performed on Mosenthien 

Island? 

4. Page lZ - Paragraph 3 - The loss due to dike work is quite permanent. In the 

natural river, new side channels would be formed. 

S. Pages 34 - 44 - Comments on dredging maps are as follows: 

l~A() 
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a. 

b. 

Plate 1-4-a - Mile 158.0 

Plate 1-4-:1 - NJ.; le l (' 2. 2. 

" /, 

Dredgmg in ]\[(wember 1970 was omitted. 

,",dgtng in September 1970 was omitted. 

Mile 117.1 •. Dredging in Decem,ber 1969 was omitted. Mile 117.0 -

Dredging in Octobey 1970 WClS omitted. Mile 117.0 - Dredging in 

August 1971 was omitted. 

c. Plate J -4e - Mil.e 111 .5- r~n'dging ; n Decernber 1970 was oroitted. 

Mile 110.4· - Uredgi.X\g in [;'!"{'(>rnlH'r 1972 W.:lS ornit1:ed. There are 110 

notations for years when sites ,"VCT e f:r.equ'2ntly 1.1r edged. For example: 

1973 - Mih 96.5 was dredged on th!"ee occasi.ons. I,)?l - Mile 95.8 was 

dredged and l'Aile 96.0 wa,-, dredged on two occasions. 1970 - Mile 96. "7, 

96.5, 95.3 were all dredged. lS?3 - Mile 103.6 wa.s dredged and 103.5 

was dredged on tWG Occ2.s~cns> 

d. Plate 1-4j - 1969 - Mile 27.0 .. Dredging in November 1969 was omitted. 

6. Page 45 - The Dredge Kennedv has i.imited capz.bilities and is often unable with 

its 1,000 feet of pipeUne to reach the le<l.;,t damaging spoil si.te. 

7. Page 49 -a. Paragrap;~ - The stu.dy ,;tJould also indude costs due to fiocclwg 

as well as fish and wildlife recrccdion. b. Third paragraph - The do nothing 

alternative is no::'t discussed. 

8. Page 51 - a. Credit is taken for creating side channe ~ (Paragraph 2) whiJ.e bla.rne 

is given the river for fillL"1g them. with sediment ,:Parag!"c:ph 3). There is no 

discussion of the rlyn3Dli,_s of i':. n:li.ln·)t river. 
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b. Paragraph 5 - How has the effect of dike fields changed if; "In the past ••• the 

dike fields reduced the width of the river. "? 

9. Page 97 - Paragraph 1 - Appendix C is a listing of benthic organisms. 

10. Pages 133-141 - An irpbalance seems to exist in that more than eight pages are 

d'edicated to a detailed discussion of "Pestiferous Plants and Animals" while two 

pages and a table com:titute a very general discussion of Threatened, Rare and 

Enda~gered Species. 

11. Page 148 - Paragr.iph 1 - It is noted that approximately one-third of the tonnage 

originates or terminates at St. Louis--a seemingly favorable situation when con

sidering ~hat St. Louis is competing with Minneapolis, Chicago and New Orleans. 

12. Page 162 - Paragraph (4) - Conclusions - Is the intent of the discussion to indicate 

that the economic cohdition of families is due to their living in the flood plain? 

13. Page" 170 - Table 2-31 - Industries using water transportation also typically use 

other modes of transportation. Percentages of waterway use vs. truck or rail 

should be tabulated for comparison purposes. 

14. Page 184 - a. Paragraph 2 - Is the project area considered a part of the Upper 

Mississippi River Basin or the Lower Mississippi River for outdoor recreation 

purposes? b. Paragraph 3 - Trail of Tears State Park is located on the 

Mississippi River and makes active use of the river. 
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15. Page 188 - Paragraph 2 - Data or a more complete discussion of facts that form 

the basis for the statement " nor as diverse" in reference to early side channels 

would be of interest to our staff. 

16. Page 190 - Paragraph 2 and 3 - What data supports the statement that wooden pile 

dikes or screens produce a more rapid rate of sedimentation than stone fiUed 

dikes. 

17. Page 194 - a. - Line 1 - Field observations indicate notched dikes are performing 

well in some areas. The notches in deposition areas may allow sediments to 

move over the dike more readily but we doubt that notches "draw m.ore ITlaterial 

into dike fields". Observations in the mile 140 to 154 reach indicate no diversity 

without notches. b. Last Paragraph of Section 4.1.1.2 •. The paragraph ignores 

the impact of floods such as 1881, 1883, 1908, 1909, 1927, 1943, 1944 and 1973 

on the river. With regulation works the river is unable to create new habitat. 

If it is true that there has been relatively little change in river width since 1907, 

then it might be inferred that the change has been toward a narrower canaLized 

river with less and less diversity and flood carrying capacity. 

18. :Pa.ge 196 - Table 4-1 - Once again the loss of river area is appar.ent. The fact 

that the loss is permanent due to the regulating works should be discussed. Woutd 

the flood of 1973 have increased the river area if it were unregulated? This 

discussion seems to indicate that the I'iver ~ dynamic. 
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19. Page 199 - Paragraph 1 - Second sentence should be changed to: "The flood 

plai·n "as a Itorage area". Since l\!!vees have been built, it has in a large part 

been ~ost for flood storage. 

20. Page 202. - a. - Line 9 - Are there statistics to indicate where the sediments are 

flushed to? Ie thi s flushing of sediment considered to be part of the deposition 

problem in the downstream navigation channel? b. Next to last paragraph - Is 

it possible that levees are built close (0 the channel because the channel is "pinned 

down"? Are there techniques for assessing the synergistic effect on a narrow 

pinaed down channel with levees close to the river bank? c. Last paragraph -

Data should be presented on the impacts of levees and channelizaticn on flood 

heights along the entire reach of the Middle Mississippi River. 

11. PILi. 2.06 - Our understanding is tha.t bedload had easy acces s to notches in the 

Colorado State University model study. Are there actual stream data that 

indicate means to salvage side channels? 

12. Page Z01 - Last paragraph - We strongly disagree with the sentence beginning 

with "However"', Although it may be unrealistic under present circumstances, the 

river would revert to a pre-1900 condition if dike and revetment work were to 

cease. This was observed on the Missouri River during the 1973 floods. 

23. Page 208 - A discussion of the impacts that have occurred due to material being 

flushed downstream through the river system should be included. 
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24. Page 212 - Paragraph 4 - Dredge sp.oil disposal is very slightly similar to natural 

processes. However, dredge spoil disposal is an unnatural process that deposits 

thousands of cubic yards of sand at a single site at low water stages. 

25. Page 213 - Paragraph 1 - With equipment limitations as described on page 45, it 

is difficult to understand how disposal in critical areas is avoided. 

26. Page 214 - a. - Paragraph 2 - Is the increased efficiency of the hydraulic system 

for flood control, navigation, recreation, fish and wildlife, sediment transport 

or what? b. - Line 1 and Paragraph 3 - The Middle Mississippi River and its 

riparicln land could tolerate a tremendous increase in use before the uniqueness 

would be damaged. Timber harvesting and public utilization are not necessarily 

detrimental to wildlife habitat. However, conversion ol.the remttSning forests to 

cleared cropland in many cases would be detrimental. 

27. Page 218 - Section 4.3.3. - a. - Land Use - In practice the pattern of land use 

along the Middle Mississippi River has been (1) stabilize; (2) clear; (3) protect; 

and (4) drain. b. 4. 3~ 4. - Outdoor Recreation - The public, especially recre

ationists, have lost tremendO\lS acreages of public water due to the canalization of 

the Middle Mississippi River. 

28. Page 222 - a. - Paragraph 2 - If all channel maintenance activities ceased, the 

river would revert to a more natural state. Filling would continue, but new habitat 

in the form of side chc.nnels and chutes would be formed. One recent 
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example of the river trying to revert is Cape Bend Towhead where the river 

threatened to seek a new course. b. - Last Paragraph - On what basis is 

deposition in dike fields considered to be natural? Man induces the change for 

a purpQse. 

29. Page Z26 - Paragraph 2 - New habitat would be formed if channel maintenance 

ceased. Old side channels would fill, but new channels and chutes would be 

formed. b. Species living in and along lhe Mississippi River evolved with the 

dynamic, natural river. What data is available that indicates which plants and 

animal. "could be eliminated" by allowing the river to revert? c. How would 

the hypothetical condition of clearing during the low flows differ from what is 

occurring with the present project? d. Paragraph 3 - If the waterway was phased 

out over a ten or twenty year period, the impacts would be less traumatic. e. 

Pan graph 4 - This paragraph seems to disagree with Paragraph 2 and tends in 

part to support the idea that the river would revert. 

:so. Page 227 - Paragraph 3 - Data on anticipated loss of side channel habitat due to 

locks and dams should be presented. Our observations imicate llD re permanent 

habitat would likely be formed. 

SI. Page 229 - Recreation - a. The canalization of the river has destroyed much of 

its appeal for camping and beach type recreation. b. It is doubtful that land

scaping in the floodway would be practical. 
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3Z. Page Z30 - Wildlife Habitat - Give specific examples of where dredge spoil would 

be u.tilized to "enhance" aquatic habitat along the Middle Mississippi River. 

33. NWIierous references were omitted from the Bibliography (Page 252-258). 

Several of those noted by page of citation are as follows: 

a. Page 218 - Ehr lich and Ehrlich, 1970. 

b. Page 95 - Hynes, 1972. 

c. Page 134 - Kingsbury, 1964. 

d. Page 100 - Lee and Plumb, 1974. 

e. Page 107 - Kearney, 1973. 

f. Page 113 - Schram and Lewis, 1973. 

g. Page 192 - Shull, 1922. 

h. Page 143 - Stansbery, 1968. 

i. Page 94 - Thornbury, 1969. 

j. Page 113 - UMRCC, 1972. 
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University of Missouri - Columbia 

1toom 22 Swlille. HaU 
Cotumbla. Mluou.i 65101 

Mr. Jack Niemi 

COLLEGE OF ARTS AND SCIENCE 
Aroh •• olocka' Survey 

July 16, 1975 

Chief, Engineering Division 
Department of the Army 
St. Louis District, Corps of Engineers 
210 N. 12th St. 
St. Louis, Mo. 63101 

Dear Mr. Niemi: 

In reference to correspondence LMSED-BA of 4 June 1975, 
on the Draft Environmental Statement of the Mississippi 
River between the Ohio and Missouri River Regulating 
Works, I have noted that you reference archaeological 
resources and indicate that there will be no impact 
through the operation and management of the river on 
the flood plain. So long as this statement remains 
true then the environmental statement on archaeology 
seems adequate. The actual in-the-field survey for 
archaeological resources in Missouri has not, to the 
best of my knowledge, been done by professional archae
ologists and, should impact on the flood plain take 
place, a professional archaeological survey should be 
conducted. 

If I may be of any assistance please feel free to con
tact me. 

~
. rce.re1Y yoprs., 

" .,/7// 

, i'iUli;( !r)~ 
vid R. Evans 

Manager 

DRE:clm 
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CHRISTOPHER S. BOND 
GOVERNOR 

JAMES L. WILSON 
DIRECTOR 

missou ri department of natural resources 
P.O. Box 176 

June 17. 1975 

Col. Thorwald R. Peterson 
District Engineer 
Corps of Engineers 
210 N. 12th Street 
St. Louis Missouri 63101 

Jefferson City, Missouri 65101 314-751-3332 

Dear c.ji1-·~on: 
Re: Dr!;:::lonmental Statement, Mississippi River bf~tween the Ohio and 

Missouri Rivers Regulating Works 

My staff at the Historical Survey and Planning Office has determined that it 
is unlikely the project will affect any known archaeological sites as long as 
the project is contained within the river channel. r should point out, how
ever. that dredging activities can destroy .underwater archaeological sites 
such as sunken boats, steamboat wrecks, or boats involved in Military opera
tions during the Civil War. Hence, if such a wreck is found during dredging 
projects, the Corps or its subcontractors should cease operations and notify 
this office. 

My Historical Survey and Planning Staff will be glad to coordinate with the 
Corps in this office and will offer all assistance possible. The office is 
located in Suite 215,909 University Ave., Columbia, Missouri 65201 (tele
phone 314/449/0725). 

Sincerely, 

DEPARTMENT OF NATURAL RESOURCES 

JLW:dic 

cc: Mr. Roy W. Reaves 
Mrs. Ann Webster Smith 
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OFFICE OF THE MAYOR 
CITY OF SAINT LOUIS 

MISSOURI 

JOHN H. POELKER 
MAYOA 

Mr. Jack R. Niemi 

June 9, 1975 

Chief, Engineering Division 
Department of Army 
Saint Louis District 
Corps of Engineers 
210 North 12th Street 
Saint Louis, Missouri 

Dear Mr. Niemi: 

Thank you for sending a draft of the Environ
mental Statement for the Middle Mississippi River 
between the Ohio and Missouri Rivers. 

I am sending the report to William 
Wilson, Director of Streets, whose office is in 
cha~ge of wharf development. I am asking him to 
send his comments directly on to you. 

Sincerel~~ 
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Mr. Jack R. Niemi 

Missouri Chapter 
of the 

American F'Jheries Society 

CHARTERED MARCH 10, 1964 

JuLy 25, 1975 

Chief, Engineering Division 
Department of the Army 
St. Louis District, Corps of Engineers 
210 North 12th Street 
St. Louis, Missouri 63101 

Dear Mr. Niemi: 

Enclosed please find a copy of our Environmental Impact Committe~'s 
comments on your draft environmental statement for the Middle Missis
sippi River between the Ohio and Missouri rivers (regulatory works). 
Thank you for the opportunity to make comments on this important 
issue. 

JGD:ta 

Enclosure 

.. Sincerely, 

j{l.! ~,;J. (Cl It '< '-kt 
Joe G. Dillard, President 
Missouri Chapter of the 
Mnerican Fisheries Society 
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Comments of the Missouri Chapter of the American Fisheries Society on the 

Draft Environmental Statement for the Middle Mississippi River Bet~een 

the Ohio and Missouri Rivers (Regulatory Works). 

This statement is reasonably well written with little of the jargon 

and redundancy which frequently mar such documents. It purports to be 

an environmental impact statement and many of the impacts of the agency's 

activities on the environment are discussed. A great deal of time, how

ever, ~s taken up discussing economic and sociological problems in the 

area and there is the distinct feeling that it is these things the writer 

wants to be sure the reader has in mind. It is refreshing to have the 

Corps of Engineers admit to having altered the environment to the extent 

that they h~ve. However, here they not only admit to having altered the 

Mississippi River. they seem to be claiming to have created it. At any 

rate, they make it sound sacrilegious to suggest that they cease altering 

it. 

Although much space is used discussing economic considerations, much 

of tilil seems rather irrelevant. Is the relative importance of the fish

ery in the river and the barge traffic on it to be determined on the basis 

of the number of people employed in each? If weare going to discuss 

economiCS, should not we talk about the relative cost of alternative 

methods of transportation and the effects on them of an annual federal 

subsidy of $11,500,000, the equivalent of the annual expenditure to 

maintain a nine foot navigation channel in the river. 

Side channels received considerable attention in the statement. 

These portions of the river habitat have been demonstrated to be es

pecially productive of fish and provide fishing sites favored by fisher-
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men, removed from the treacher.ous current and dangerous traffic of the 

main channel. The Corps admits its structures often cause side channels 

to silt full and thus be obliterated. It also claims that side channels 

are created by its structures, although specific examples are not cited. 

Notches in di.kes were suggested by conservation agencies as a means of 

prolonging the life of side channels. Experimental notches were placed 

in several dikes, a comment on the cooperation between the Corps and 

the conservation agencies. The effects of the notched dikes were evalu

ated in a model study conducted by Colorado State University and the re

sults of this study are quoted in the statement. The report points out 

that ultimately all side channels will fill with sediment, which certainly 

is recognized. No one expects a particular side channel to last forever. 

The important factor is the element of time; there is a great deal of 

difference between a geologic and a human-oriented time scale. While 

neither makes any definite statement of the time scale under discussion, 

in general the CSU report is more encouraging than the statement as to 

the "life expectancy" of side channels. Why in the statement are the 

most negative aspects of the CSU report emphasized, the more positive 

aspects ignored? 

In the statement the fishery of the Mississippi River is said to be 

underused and the implication seems to be that for this reason the 

fishery resource is not worthy of much consideration. In the past, the 

fish caught from much of the section of river under consideration had 

an unappetizing flavor, attributed to pollution from the St. Louis metro

politan area. With improved sewage treatment in recent years, the fish 

should be more desirable and fishing use should increase. This is only 

part of the cause of limited use, however, and much of the rest is 

directly attributable to the Corps of Engineers and the navigation pro-
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ject. Favored fishing places on the river are the side channels where 

bass, bluegills, crappies, and other sport fish are abundant and can be 

readily caught. The quiet water of the side channels is safe for small 

boats. According to the statement, many side channels have been elimi

nated in the navigation project and the few remaining will be eliminated 

eventually. The main channel has been made narrower and deeper, with a 

swifter current, as a result of the navigation project. This channel is 

hazardous for fishermen in small boats and the hazards are increased 

enormously when a tow of barges goes by, as happens quite frequently. 

Finally, access to the river is limited. There are few places where a 

fisherman can launch his boat. Lack of access is cited in the statement 

as a reason for limited recreational use of the river. Certainly, all 

these things tend to inhibit use by fishermen. 

Much is made in the statement of the finding by a research team that 

many invartebrates are produced on the rock dikes and revetments. This 

is not a surprising discovery. Aquatic biologists have long known that 

rock rubble is a more productive substrate for benthic organisms than 

shifting sand. Much more pertinent would have been for the research 

team to determine how much of the 90 miles of dike and 140 miles of re

vetment was available for production of invertebrates and how much has 

been silted in. Then they might have demonstrated what relationship, if 

any, there is in the Mississippi River between production of invertebrates 

and fish production. 

The main thrust of the statement is that the project and its struc

tures must be maintained. It is also stated that the dikes must be ex

tended and the width of the main channel reduced from 1,500 to 1,200 feet. 

Why is it necessary to extend the dikes? Who made this decision? No

where in the statement are these questions discussed. 
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There is an extensive list of "pestiferous" plants and animals in 

the statement. Each species is listed and its undesirable qualities are 

discussed but little effort is made to relate these species to the Mis

sissippi River or put the dangers from them in a suitable frame of refer

ence. Will the project increase or decrease the nuisance effects of 

these organisms? Can this be an attempt to frighten those whose know

ledge of the outdoors was gleaned from reading "Peter Rabbit"? 

The treatment of rare and endangered species in the statement is 

very superficial. The species known to occur in the Mississippi River 

are given but nothing is said about the possible effects of the project 

on them. No mention is made of any effort to minimize such effects. The 

alligator gar, Alabama shad, sicklefin chub, sturgeon chub, pallid stur

geon and blue sucker have all declined in abundance during the past 80 

years, the period in which the Corps has been manipulating the channel 

of the middle Mississippi River. Can they prove there is no relationship 

between the changes in the river channel and the changes in the fish 

population? 

The Corps of Engineers admits in the statement that in the 80 years 

between 1888 and 1968, the period when they were most active on the 

middle Mississippi River, the surface area of the river was reduced 

about one-third, the island area one-half, the river bed area by one

fourth. The river has been deepened an average of about 11 feet, due to 

contraction of the main channel. This is serious alteration of a great 

natural resource, comparable to the cutting of a great forest, the drain

ing of an extensive marshland, or the damming of a great river. Is the 

Corps contention that, having done so much to the Mississippi River, they 

should be permitted to continue to have their way with it a tenable ar

gument? What do you do with a natural resource which has been changed 
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almost beyond recognition? 

The Mississippi River will never again be the same as it was when 

Joliet and Marquette sailed their canoes on it or even when Mark Twain 

piloted steamboats. It must be recognized that navigation is only one 

of several major uses of the middle Mississippi. Extension of the dikes 

sh~uld not be continued unless it can be conclusively shown that other 

valuablel habitat, such as side channels, will not be damaged. The Corps 

has made much of their cooperation with the Conservation Departments of 

Illinois and Missouri. This relationship has been good and unusually 

productive. It has been a one-sided game. however, in which the Corps 

claimed all the trump cards because of their insistence that they had no 

funds for any purpose not directly related to navigation. The Environ

mental Quality Act should have made it clear that when the federal govern

ment engages in an activity which has an impact on the environment, funds 

appropriated for the activity must be used to reduce the impact. When 

will th~ Corps of Engineers recognize that the Environmental Quality Act 

is as much the law of the land as the Rivers and Harbors bill? 

Environmental Impact Committee 
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WATERWAYS 
JOURNAL 

701 CHEMICAL BUILDING 
ST. LOUIS, MO. 63101 

fU~ 
SINCE 1887 

August 8, 1975 

Colonel Thorwald R. Peterson 
District Engineer 
210 North 12th Street 
St. Louis, MO 63101 

Dear Colonel: 

I take the liberty of sending you herewith 
a statement on the draft environmental statement on 
the Mississippi River between the Ohio and Missouri 
Rivers, regulating works. 

I hope that these comments are pertinent 

314 - 241-7354 

to the statement and, if there is any question on any 
of them, we invite you to call us for clarification. 

Respectfully, 

\ (-
/ \ /\/\,/"\..0 I{) L- ~-t,Ld-

. James V. Swift 
,. Vice-President 

JVS/ksc 

Enclosure 
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WATERWAYS 
JOURNAL 
t#~ 314 - 241-7354 
SINCE 1887 701 CHEMICAL BUILDING 

ST. LOUIS, MO. 63101 

--------------------------------------~~:---
·~"'L ........ 

STATEMENT ON THE DRAFT ENVIroNMENTAL STATEMENT 

ON THE MISSISSIPPI RIVER BETWEEN 

THE OHIO AND MISSJUHI RIVERS, 

REGULATINGVil.JRKS 

August 8, 1975 

This statement is presented to the st. Louis District Engineer, 

Corps of Arnw Engineers, in response to requests for comments on a draft 

environmental S"tatement on the Mississippi River between the Chio and 

Missouri Rivers, regulating wrks. 

The waterways Journal is a weekly publication devoted to commer-

cial marine interests on the inland waterways. We have been publishing since 

1887 and are, therefore, very familiar 'With the needs and problems of the 

inland waterways marine industry. He appreciate this opportunity to e::xpress 

our views on the draft environmental statement. 

We should like to take this opporttmi ty to commend the st. Louis 

District on the thoroughness of the preparations for this environmental 

inpact statement, and the wide scope of interests of organizations and in-

dividuals who were contacted by the District prior to the publication of this 

environmental statement. 

In evaluating this statement, we believe it is inperative to remem-

bar that in the National Environmental folicy Act, as passed by Congress, 
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lan~lage therein is explicit that a balance should be maintained in the con-

sideration of environmental features between the welfare of nature and man. 

Nowhere do we read in NEPA that Congress has given governmental agencies the 
; 

authority to place the human race in "second place ll when environmental con-

siderations are made. 

In reading this environmental statement, we feel that the proper 

balance has indeed been kept, and that the statement demonstrates a need for 

the continued construction and maintenance of regulating works between the 

mouths of the Missouri and Ohio Rivers. 

, We conclude that the continued construction and maintenance of 

these regilating works is necessary for the well-being of the human environ-

mente The Mississippi River between Cairo and the mouth of the l'1issouri 

carries a large and important volume of traffic which unites industry and 

agriculture in all sections of the United states through the inlcnd waterways 

system. Some of the most important items moving through this stretch of river 

are energy materials such as coal, fuel oil, gasoline, and other petroleQ~ 

products needed to keep industry and COmmerce active. In addition, much of 

the &rain products which will be moving to the Gulf of Mexico for export .lill 

move on this stretch of river, and any delay of these wheat, corn, and other 

grain products will have an adverse effect on the balance of payments of the 

United States. Other shipments are destined for domestic consumption, &~d any 

delay in these Shipments would result in higher cost for the American consumer 

and, therefore, added inflation. 

It should be pointed out that a recent study done for the United 

States Maritime C~mnission by the consulting firm of A. T. Kearney, of Chicago, 

predicts that inland waterways transportation will double by the year 2000. 

To move this volume of water-borne co~~erce effeciently and safely, it will 
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make it necessary for the channel between Cairo and the mouth of the 11issouri 

RiTer to be kept at the project width and depth at all times. 

We would now like to a.ddress the environmental impact of these reg

ulating works. ,As we pointed out in the statement presented to you during 

the hear.ings in St. Louis in December, 1974, at the Gateway Hotel, we empha

aize the fact that the river between Cairo and the mouth of the Missouri has 

been traditiona:ly used for commerce for hundreds of years; first by the 

Indians, then by the French and Spanish settlers, and finally by Americans. 

~ if all the fish and wildlife were forced off this stretch of river-

which could not be the case--we feel that the need of this channel for the 

betterment of the human environment would outweigh the bad effects on the 

natural environment. 

We also pointed out in our statement to you during the previous 

hNol"ing that the states of Illinois and Missouri have adequate water, through 

other streams and through impoundments, to offset any loss (if there really 

is any) from navigation projects between Cairo and the mouth of the Missouri. 

As we said at that time, these water resources are: 

1. In the state of Illinois there are impounded 

water areas (lakes and reservoirs) covering 428 

square miles or 273,796 acres, and 134 square 

wiles or 85,771 acres covering inland stream water 

areas. Boundary water areas cover 1,745 square 

miles or 1,118,397 acres. (1972 Illinois Surface 

Water Inventory--Illinois Department of Conser

vation. ) 

2. In the state of Missouri the figures are not 

as complete, but they show that there are 315,000 
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acres of impounded water in lakes and reser

voirs and 11,500 miles of inland streams. 

(Missouri Conservation Department.) 

If environmental groups wish to provide more area for fish and wild

life on the Mississippi River between Cairo and the mouth of the }1issouri, we 

suggest that the Bureau of Fish andW"ildlife provide these areas through its 

own budget, with financial assistance front the Sierra Club, Izaak Walton 

League, and other environmental groups. It must be made sure, however, that 

these areas do not in any way hinder navigation. 

Statements have been made by certain environmentalists concerning 

the bad effects that would result from these navigation improvements far com

merce on the Mississippi River. We believe these should be answered as 

follows: 

Dredge Spoil Disposal--Any change in bank and channel material is 

going to cause effects on vegetation and organisms. This has been going on 

for centuries through floods, bank cave-ins, and other natural forces. True, 

there is a temporary change in what has been coined the "e~.osystems, It but 

apparently this has not been too devastating to wildlife inasmuch as there 

are muskrats, beaver, and amphibians around in 1975, and many fish. Nature 

takes care of itself. 

Noise Pollution--There have been conunents about protecting animals 

and birds from noise pollution through the elimination of construction of 

ports and terminals on the waterways. This would have a devastating effect 

on the future development of river traffic. Cargos moved by river must be 

loaded and unloaded, or there would be no river commerce at all. There abe 

many examples of wildlife living close to industrial facili t.ies, especially on 

the Gulf Coast. They have adjusted to the noise, just as humans do. 
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Wave llTash--Various reports that we have seen about the effect of 

wave wash on animals and fish that nest and breed along the river would in-

dicate that they are intelligent enough to stay out of main ehannels~ and 

that the wave wash from vessels does not generally reach the sloughs and 

chutes where these R.I1imals would naturally gravitate. Although recreational 

craft are generally omitted from these reports, indications are that the 

wave wash from these vessels has more velocity and height than that from 

commercial vessels. 

Food Chain--Through natural floods and run-offs, tIle food chain 

is continually changing on the river bottom and, once again, since this 

turbidity has been going on for centuries, it would appear the turbidit.y 

c$tlsed by towboats, operrting in the main channels, would have very little 

effect on the food chain necessary for wildlife. Food necessary for fish 

and wildlife is in the sloughs, not in the main channels of the river. 

Accidents and Spillages--It should be pointed out t.hat the pol .. 

lution in the lo1ll.ter of the Mississippi is due primarily to sewage and 

chemical wastes from shore, not from boats and barges. If there is one 

i,hing we are sure of, it is that the Coast Guard has been most diligent 
~ 

in its efforts to stop pollution on the waterways and that anyone respon-

sible is libel to fines and even imprisonment. 

In conclusion, we wish to emphasize that the continued and im-

proved maintenance of regulating works on the II}Uddle Mississipp,i'l between 

the mouths of the Ohio and the Missouri Rivers is necessary for the main-

tenance of the buman environment and the welfare of the human race .i,-/e a.1.'3o 

wish to point out that even with the zero population that is now advocated 

by certain organizations and individuals, there will be m111iorw of young 

U--62 



- 6 -

tersona growing up who will need homes, fuel, and food. Much of this 

material is moved by river at a low rate of cost and with the use of less 

anerl1 than by other modes. The river between Cairo and the mouth of the 

Ml8souri is a key link in the chain of waterw~s that carry these vital 

ater1als. 

We again wish to commend the St. Louis District for what we COn-

eider a very adequate and comprehensive statement. 

Respectfully submitted, 
, ;C---" -....'~ 

\ : {C:--';'" ~'J--

(j1."V-----.-'--:> 'L/...,.-->-c- - ;1-
James V. Swift -

. Vice-President 
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~olone: ?norwald R. ?eterson 
:;'~~:>a.l:'·~.~.e:r.t. of tr.e j.)xIT'.Y 

S'.:. ::..ouis District, Corp::; of Engi.;1eers 
2~~ ~orth 12t~ Street 
~~. ~ouis, ¥issouri 63101 

~ea~ Colonel Peterson: 

Zr.c.losed :.erewi th is o\,;.r comment on the :i)r&ft E::.vironi,~en·i:2.:' 

Y~;'e' flvrvr:::~~ 
{5::-m C. Cunn~;1gh&r;, 
~erra Club, Ozark Chapter, 
Zastern Missouri Group. 
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BE'i'HEF.~ OHIO AND MISSOURI RIVERS REGUU'Ulo JION(S 
~ 

INTRODUCTION 

A. Ti:ne of Filing Response - This response is written in order to ::le.et 

~ne August 12 deadline for commentary to be published with the above fi~~l 

EIS, which we will refer to hereafter as the Middle Mississippi EIS or 

l-•• Y.. EIS. The Ozark Chapter, Eastern Hissouri Group, which has been ~esi6-

nated as the particular Sierra Club entity to make the response to th .... Y.".:." 

ElS, had asked for an extension of time until August 28 (see letter to 

Mr. Owen Dutt, July 3, 1975). 

We understand that the St. Louis District's timetable of higher a6e.~cy 

review precludes this kind of extention; but we also understand fro~ 

Mr. Dutt that additional comments can be submitted within the next tnr~e. 

weeks and still go forward for review by higher agencies, but that suc~ 

comments will not be reprinted in the final ElS. We intend to follow.:.,:..,:, 

statement with more detailed rema~~. 

B. Present Status of MoM. ill- Our observation is that there has bee:. 

an explosion of knowledge concerning the Middle Mississippi in the past 

three years. The five very important studies listed in the preface 

(Johnson et al., 1974:Ragland, 1974:Schramm and Lewis, 1974:Simons, Schun~:i, 

a~d Stevens, 1974; and Turpening et al o , 1974) 611 of which form one 01 

the major bases of the EIS, plus· other studies in the last several yt.;iU',:, 

listed in the bibliography, have together given the scientific corrmu~:"Ly 

a completely new perspective of what is happening over time in this ~ea~i1 

of the Upper Mississippi River System. Thus, the M.H. EIS is a particul.a.:~y 

significant statement of environmental impacts of Corps 0 & M practlcc~ 

and other development features on the flood plain, because it is much 

richer in scientific back-up than previously issued 0 & M EIS's of the 
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Upper Mississippi. 

We are pleased to see the Draft M.M. EIS condensed to one single voluffic 

wi tr. the back-up studies as reference material. In general, EIS' s si-,ou :"(l 

not be judged on their quantity of assertions, but rather by the quality 

of expertise exhibited. 

We note in reviewing this new literature on the Middle Mississippi that 

it raises many new questions. Continuing scientific studies are a necessity. 

Clearly, supplemental impact statements are required to reflect this future 

generated sci~ntific information. 

C. Purpose of the NEPA Act of 1969 - The first question one should ;,s~<. 

of an EIS is, does it satisfy the purpose for which it was intended~ TD~se 

requirements are set out in the NEPA Act of 1969. The Act's legislative 

history (cf. U. S. Congress, 1969:2753) sets forth its rationale as seer. 

by the Congressional committee that unanimously reported out H. R. 12549, 

which later became incorporated in the NEPA 1969 Act, 

By land, sea, and air, the 
lessly press their attack. 
these enemies is man's own 

enemies of man's survival relent
The most dangerous of all of 

undirected technology. 

Congress intended 'to "reverse what seems to be a clear and intensifying 

trend toward environmental degradation." They were particularly con-

cerned about the impact on the envirorunent of federal agencies w ~.,,..;.~ Vv'el~e 

by prior acts of Congress, "development:'oriented"; that is, agencies ~ \.., H.~ 

had developed over the years institutional policies which promoted economic 

development and new generations of technology without regard to their tu"Cure 

effects on the envirOl~ent. (cf. Anderson, 1973:18) 

The NEPA 1969 Act was intended to be a blanket directive to all federu~ 

agencies to revise their basic policies and goals where necessary in orj"r 

to cease this federally-promoted onslaught on the envirorunent. The SCU.d. te 

committee in reporting out the legislation which was later to be the ::'.2A 

Ac t of 1969 (cf. Senate Committee on Interior and Insular Affairs, 1') () '1 ) 
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stated in their report that the pUi:pose of the Act was to: 

lay down a general requirement: that would be applicable 
to all agencies that have responsibility that effect the 
environment rather than trying to go through agency by 
agency. 

The House Committee (U. S. Congress, 1969:2753) echoed similar sentiml!llL" 

as follows: 

It is simply a fact of life that policies of agencies 
of the Federal Government may and do conflict: it is 
equally true that there are occasions where, without 
the benefi t of conflicting policies, these Government 
agencies may and do adopt courses that appear to con
flict with the general public interest. 

Dr. David M. G~tes, Director of the Missouri Botanical Gardens, and 

Chairman of the Board of Advisors to the Ad-Hoc Committee on the Environ-

ment, probably best summed up the purpose of an EIS such as the one for 

the Middle Mississippi, when he made the following statement as reprinted 

in the legislative history. 

There are two types of issues. There are the brush fire 
crises: the Santa Barbaras, the Rhine Rivers, the Great 
Lakes; and then there are the long-term methodical concerns 
about the environment. 

The latter is by far the most difficult. It is the least 
spectacular yet by far the most significant • 0 • 0 • 0 • 

Today we are manipulating an extremely complex system: the 
eco systems of the earth, the uni ts of the landscape, and 
we do not know the consequences of our actions until it is 
too la teo We need to study eco sys terns in advance and work 
out the strategies of living with the landscape. 

It was this legislative setting that eventually resulted in Sections 101 

and 202 of the 1969 NEPA Act that required all federal~gencies to mal,~: a 

"systematic, int~disciplinary approach which will insure the intep'd l.Ld 

use of the natural and social sciences and environmental design art.s in 

planning and in decisionmaking which may have an impact on man' s l~nv i.l:Ulli;:d,l; 

" Clearly the mandate la' 0\. on development-oriented federal '''glllL Lu; . . . 
by the Congress in the 1969 NEPA Act was to discuss scientifically, [t· ... j,~<.J.:r 
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and impartially the environmental impact of their present and propo~ed 

policies and projects and to find ways to b'ring lhese policies and p:ro

jects into line with the now Congressionally-imposed restraints protectiag 

the envi ronmen t. 

Cd tiqllc of the Middle Mississip~)i EIS 

A. ~ - The Corps of Engineers as a Federal agency has had ,particular 

problems in resyonding to this redirection of goals or agency missions 

in res)onse to the 1969 NEPA Act. This critique is'made with the idea of 

encouraging the acceleration of that response. It is intended as an insti

tutional critique rather than directed against any particular level of 

connnand within the Corps. We see the M.M. E'~, the Corps contract re::.earch 

assignments, the research itself, the operation and maintenance procedures, 

and the Corps' relations with the public all as a reflection, although in 

different degrees, of the Corps' unfortunate "biased" or "ideologically 

motivated" connnitment to the original missions of navigation expansion and 

flood plain development rather than a broader spectrum of goals and values. 

These would include in general mitigation of environmental damage and more 

particularly preservation of existing rivering ecological systems, preser

vation of water quality standards within ~he river system, enhancement of 

recreation uses of the river, protection of fish and wildlife habi tat, l.:a.Ln

tenance of the flood storage capacity of the river, and the maintenanc(; .:.nc; 

preservation of the long term uses of the river flood plain for Ci;;ri(ul[",c, 

B. EIS Methodology - In order to satisfy the purpose of the EIS as inLr,dc.d 

by Congress, the first methodological requirement is that fue EIS show the 

long term trends or the dynamic relation of the particular technology being 

imposed on the eco system to the key indicators of river systems stability. 
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These indicators might be considered as the first-order impacts of a 

techno logy on our envi rOHlllen t. 

The technologies are twofold. First is the technology of river modifi-

cation in order to make the river navigable for waterbornfcorrunerce. 

This technology itself has been in a constant state of change, influenced 

by expansion Gf barge transportation technology, such as larger towboats, 

longer tows and deeper barge drafts. The second basic technological 

change is that of ubranization of the flood plain; that is, modifying 

flood plain use from agricultural, wildlife and wilderness purposes to 

urb£n purposes such as port facilities, manufacturing, power plant instal-

lations, commercial use and housing and land transport systems. The 

first-order environmental impacts of these two advancing technologies are 

as follows; 

1. loss of the backwaters of the Middle Mississippi River 

2. loss of the flood storage capacity of the river 

3. loss of the water quality rejuvenation potential 
of the river 

These first-order inlpacts can all be operationally defined. For instance, 

the backwater area of the river may be measured as the difference between 

" the total river surface area at low water discharge less the target channel 

are:'of the river. As Simons, Schumm, Stevens (1974;12) notes, this target 

channel wic,th can best be defined in an open river as the "distance betwee:;:-. 

ends of wing-dikes on opposite sides of the river." Except for the test 

section between mile 138 and mile lSA-J the target, channel width is 1,500 

feet (cf. Simons, Schumm, Stevens, 1974:12). 

The flood storage capacity of the river can be measured by comparing the 

flood discharge at a certain gauge reading with subsequent and previous 

flood discQar&es at that same gauge reading. For instance, on the Middle 
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Mississippi, according to Simons, Schv .... ,Stevens (1974:2~), the gauge 

reading at the Eads Bridge in St. Louis for the 1973 flood was 43.3 feet. 

The gauge reading for the maximum flood of record which was in 1844, was 

41.3 feeto The actual discharge for the 1973 flood was 855,000 CFS, 

whereas the discharge for the 1844 flood was 1,300,000 CFS. Assuming the 

maximum stage gauge readings to be equal for these two floods, which woulc. 

be a very conservative assumption, and assuming the flood storage capacity 

at the site of the Eads Bridge in 1844 was 10 0, then the flood storage 

capacity in 1973 is 855,000 divided by 1,300,000, ot .658, a reduction of 

some 34% in the flood storage capacityo, 

The third· first-order impact, the loss of water rejuvenating capacity of 

the ritver, is more difficult to define, but it is, to say th~ least, some 

function of the backwater area of the river as opposed to the navigation 

channel. The backwater is re,latively rich in biological organisms as 

opposed to the main channel which has a sand bottom and is sterile. Fremling 

, (1972) explains the positive role of the backwaters in achieving water 

quality rejuvenationo The relationship of advancing technology to water 

quali.ty requires considerably more study than it has received so far. 

There could very well be other major first-order impacts of advancing 

technologies on the river system, but these are the ones of major concern 

on the Middle Mississippi. 

The methodology of adverse environmental impact assesment which the MoM. 

EIS uses does focus on the loss of the backwaters and the loss of flood .. 

storage capacity of the Middle Mississippi, but cfc~fl(),!)s. ,some:rather 

significant departures from objective methodological analysis which are as 

follows: 

1. It avoids any quantification of adverse environmental 
impacts, either in physical quantities or in dollars. 

2. It extolls the virtlle{s of developmental values and 
minimizes the adverse effects of operations and 
maintenance on the environment. 
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3 0 .It segments its &atement in such a way as to externalize 
or place outside of the EIS, Corps operations that ad
versely effect the environment. These externalized adverse 
effects on the environment are often explained as "natural 
processes of the river" or other euphemisms that tend to 
depict them as other than man-induced or Corps-induced, 
The result of such a methodology produces significant depar
tures between the EIS descriptions of the dynamics of ad
verse environmental impacts and the descriptions contained 
in Corps-funded scientific technical reports and other 
scientific and objective discussions of the processes in
volved. 

It is the intent of this critique that a detailed notation of methodological 

deficiencies will be submitted subsequent to the deadline of August 120 A 

more generalized critique, however, is offered herein of the conclusiO~~ 
statements sho~in para8raph 3 of 

.o~~ 
EISa These conclus", statements 

follows: 

the summary sheet of the Middle Mississippi 

are analyzed in five parts which are as 

1. Navigation expansion ef waterborne commerce 

2. Levees and other flood protection structures 

,~ 3. Contraction of the channel 

4. Dredging 

~. Loss of the flood storage capacity of the river 

1. Navigation Expansion of Waterborne Commerce 

. The. Corps interprets this charge of Congress a~ one not only to "attain 

and maintain a dependable 9 foot nav1gation channel" but, furthermore, 

projects its role beyond this to that of one that will "facilitate the 

normal economic expansion of waterborne commerce and stimulate industry 

,d~pendent upon this mode of transportation. II Such language seems to imply 

a~harge from Congress that navigation be expanded in perpetuity. Such 
I 

language would overstate the precise mandate which the Corps has from 

Congress. There is considerable scientific evidence to indicate that the 

Mississippi River system is indeed a ,finite resource and does not have 
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unlimited navigaLi.on expansioil capabilitieso 

Furthermore, focu:,i.~J,. l'x.:llJ"ive1.l 0:' the virtues of taxpayer-subsidized 

titimulation of Lldustries dependent u20n this rhode of transportation 

ingores the advel'se ecor,omic ir.,pac t which "uch artificial s timula Lion has 

on other industries not so stirnuL.ted and the adverse economic irr,p~z;fon 

alternate modes of transportation. The Corps exceeds its a.uthority ["(oal 

Congress if it presupposes tha.t it is charged with stimulation of unlimited 

flood plain urbanization. It is just this type of mindless, unplanned 

development t~at the 1969 NEPA Act speaks out against. 

2. Levees and Other Flood Protectim. Structures 

This statement does not distinguish between the argricultural levees designed 

to protect farmland and the 150 year flood frequency protection required by 

urbanized areas. The two contrasting levee systems have entirely different 

impacts on the flood storage capacity of the river, particularly at the 

higher flood stages. The land protected by agricultural levees retains 

its potentiality for further deposition of alluviam and thus the potentiality 

for increasing land elevation to keep pace with increasing flood stages; 

whereas urban land fixes forever the elevation of the terrain in the flood 

plain. Overtopping of the first type of levee results in minimal damage 

whereas overtopping of the second type of levee can result in catastrophic 

damages. 

3. Con trac tion of tlw Chanll(,l 

Here the Corps concludes that the area of the river oU1l'r llldn li". " ... v j ,," I, ,", 

channel "will eventually fill wi th sediment". There seems to be Cl;I>lll 1" l" 

agreement then, that on the Middle Mississippi the total backwater area 

will completely disappear over time and all that will remain will be the: 

navigation channel. Considering that the Corps' present target channel 
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width is 1,500 feet, this wOuld mean tLat .the l"lississippi River from St. L' ,. 
~- .. ~ 

to CaiTo would be approximatp:y 1,500 iLl,..] wid0 for the entire length of th.l.::i 

reach of the river. In addl t lon, the Middle Mississippi IUS implies that 

further contractions may be necessary to l!1aintain even a 9-ioot channel. 

What the Middle Mississippi EIS is tlyillg to cunvey, however, in their con·· 

t.\U':;'QY\~{ paragraph, is that this resultant navigation channel is due to 

"natural processes of the river" in addition to their channel narrowing efforts. 

What is actually happening is that the Corps' operations are an overridding 

process. As noted by Simons, Schumm, Stevens (1974:57), the river in its 

natuTal state .is one where the main channel grows and recedes in size and 

where the side channels sometimes deteriorate in size and at other times 

increase. The Corps-induced changes in the hydrology Rnd geomorphology of 

the river pre-empt the enlargement of side channels and the main channels 

through wing-diking and cJ:osing c~vt'((, whereas side channels that are 

filling up naturally are allowed to continue to do so. This is ex~lained 

in a nLmber of sections of Simons, Schumm, Stevens, but we particularly call 

your attention to Simons, Schumm, Stevens, 1974:46 wherein they state: 

The features of side channel formation in both the Power's 
Island reach and in the laboTatory model discussed above 
were the same as those described by Shull. A straight 
reach of the channel will divide if we have the right depo
sitional environment and a trigger mechanism to start the 
deposition. The development of vegetation on the deposition 
enhances the deposition processes and makes the bar more 
permanent. In Shull's case, the side channels filled 
naturally. In the Power's Island reach, most of the side 
channels were closed with the help of the engineering works. 

In general, the Middle Mississippi EIS mental model of the Middle Mississippi 

is quite different than that displayed by Simons, SchulffiI, Stevens (1974:9). 

In the Middle Mississippi EIS model there is a river that is in part in-

J 

fluenced by "natural r"QU"s.,~( and part influenced by man-made decisions. 
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The Simons, SChUmIil, Stevens view of the river considers the river 

"natural" river up until about the btcginning of the 20th century, and 

froQ there on it became a "developed" river. In the developed river, 

more and more the processes that control the hydrology and the geomor-

phology of the river are dictated by man's decisions. It would be too 

narrow a view to think of the entire siltation process ci the Middle 

Mississippi as being controlled completely by the design and operation 

of the reiulating works within this reach of the river. There are other 

important factors: such as the discharge regulating effects of the mainstem 

dams on the upper Missouri & chaIlllel contraction works on the Missouri 

River; channelization of other tributaries coming into the Middle 

Mississippi; and urbanization of the flood plain. But these too are 

all man-induced impacts on the hydrology and geomorphology of the Middle 

Mississippi. As Ogburn (1956) once noted, as man comes to invade more a.nd 

more a natural environment through the process of urbanization, his tech-

nology itself becomes the environment. The Corps, or any Federal agency, 

cannot claim the direct intended benefits of their development programs on 

the one hand and on the other hand claim the unintended consequences of 

those very same development programs are "acts 

their studies •. -r\o.,,~ IS. 4;, ~Ov'W\ ()f 
of nature" or externa( to 

-;-,....J-' 
$.~"~ '(J~~.,;;Alov·l. 

The Corps further states in their <:("')1: fUSI.)ttl4paragraph the following: 

Cessation of the ongoing efforts to obtain and maintain 
the authorized 9-foot navigation channel would not signi
ficantly reduce the above siltation processes. 

This statement is misleading in that it simply picks out one of the many 

man-induced changes of the Middle Mississippi and states if that one change 

were eliminated, siltation would still continue. What is germa",e: is that 

if all man-induced changes were discontinued, then the river would revert 
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back to its natural state. 

The statement is misleading in another way in that it implies the only 

policy choices are continuation of the 9-foot navigation channel by 

using present operation and maintenance procedures or complli!te cessation 

of the 9-foot channel. In view of the economic considerations on the one 

hand and the 1969 NEPA Act on the other, neither of the above two alterna-

tives is realistic. 

The only logical choice would be a change in 0 & M procedures that would 

protect the integrity in the backwaters. 

4. Dredging 

The statement on dredging appears to be in agreement with the supporting 

scientific technical literature. We comment further that if for some 

reason procedures were changed so that all dredging was diverted from the 

backwaters to the higher land areas in the flood plain, the backwaters 

would continue to silt up because of wing-diking and closure diking. 

5. Loss of Flood Storage Capacity of the River 

The Corps' comment on this adverse environmental impact is as follows: 

Similarly, the construction of flood protective works to 
protect urban areas and thousands of acres of productive 
farmland from floods has caused a significant increase for 
flood flows as compared to the past. 

This statement clearly shows the counter-productive nature of Corps 

policies which are originally intended to protect areas in the flood 

plain but in actual practice cause unintended consequences of increasing 

flood flows as compared to the past. The program in itself is counter

productive to the Corps stat~ intentions. Thus, for example, farmers 

who may have been induced in some previous time to build an agricultural 

levee that would withstand a 20 year flood probability~ now find the same 
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levee depreciated in value to where it is good for only a five year 

probable flood. In eifect, the floud storage cap:...:ity of thl;! Middle.: 

Mississippi is in Ii state of discquihbrium due to urbanization of the 

flood plain, continuing placeI\1, cut of new levee systems cw.J c.~,",~II\~l .rv:" l .. t ."-
• '-I ...... L • "'''''''''i~; 

Again, there is a rathl~r striking disparity between the Corps' dese rip-

tion of the causes of U;is increa[;ed flooding and thqse contailwd i.n 

Simons, Schumm, Stevens (1974). The Corps attributes all loss of flood 

storage capacity to flood protective works whereas Simons, Schumm, 

Stevens 'attributes this loss to both flood protective works and ll;Jvij./dLl(,J' 

contTaction work. For instance, Simons, Schumm, Stevens (1974:34) state:.;; 

The increase in Tiver stage for any particular flood is 
the result of the combined effects of levees on the flood 
plain, dikes in the river channel, and alterations of the 
flood plain between the levees and the river channel due 
to land use changes. 

While they do not try to distinguish one causal change from the other, they 

clearly suggest that the channel modification works have a significant effect 

on flooding in the Middle Mississippi. The effect of navigation works on 

the loss of flood storage capacity on the Middle Mississippi was first dis-

cussed by Belt (1973). He notes particularly the high stages reached 

during the 1973 flood at Chester, Illinois, at mile 100. These stages 

were accomplished even though the low agricultural levees in the surrounding 

vicinity were ,!.9"'Y'~ overtopped, thus opening up the entire flood plain 

in this reach of the river to the flood flow; (C-r. t)p It tq"'lS) 
C. Correction of Methodological Deficiencies 

The Middle Mississippi EIS contains a number of conclusatory statements which 

are not correlated with the basic scientific and technical reports. The_,,,, 

deficiencies could be overcome by a tighter methodological format that would 

include the following: 
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1. Referen~ing statements wade Lo documents in the 
bibliography 

2. Cit.ing only t, c ... renCt~f, 1.1; t .'In.: contailh;d in the 
bibliography 

3. Using baselil1l, data for c()!ilpadng of facts di!;r1ayed. 
Many s ta tC[lIcn ts a re wade i.1I the Ins tha t lose thci r 
significance as they are !lot compar ed to meaningful 
baseline data. 

4. Quantitative analysis of the dynamic characteristics 
of the river - adverse environmental impacts particu
larly are handled on a qualitative rather than a 
quantitative basis. Many of the scientific technical 
reports cited in the bibliography do contain more quan
titative analysis. Loss of the"backwaters and loss of 
the flood storage capacity of a river do lead directly to 
economic losses that could bc quantified first in opera
tional physical terms and next in dollars. 

5. Lack of legislative history--we're referring particularly 
here to pages 4 and 5 which would appear to be a series 
of representations to Congress from the Corps of Engineers 
of what it would take to achieve first the 8-foot channel 
in 1881 and later the 9-foot channel starting in 1927. 
Actual achievement of a stable, dependable 9 foot channel 
in this reach of the river alwc.7s. seems to be something 
that will be achieved upon the next program of channel 
contraction. This starts with a 2,500 foot channel target 
width in 1881, 1,800 feetm 1927, and now 1,500 faet. The 
record suggests that continuing contractions of the channel 
are necessary in order to keep dredge quantities from 
moving exponentially out of sight. 

·6. Lack of public disclosure of planning alternatives. The 
Middle Mississippi EIS considers basically three alter
natives, the. first being continuation of the present 0 & M 
practices, the second being complete cessation of naviga
tion on the Middle Mississippi and the third being a post
authorization change which simply amounts to aUoting a 
very small propo~tion of the present 0 & M budget for experi
ment with methods to decrease environmental damage. It 
would seem that an extensive discussion of the alternative" 
offered by a present technology for complete mitigation of 
environmental damage should be 't'! o,(,.::{V'Y, including the 
costs involved. 

Planning alternatives relal Lve to the 12·"to,)t channel are 
particularly vague. (cL. Middle Mississippi EIS 1975:48-49). 
This section states the cost deficiency in the original 
phase one 12-foot channel study. The section also implies 
a serious shorage in water availability on the Middle 
Mississippi in the more distant future. Will there be 
enough low water discharge available for navigation at 
that time7 
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In conclusion, it is nur understanding of the 1<lW :h;".t navigaL.on on the 

Middic Missi<i6ipp ;i)uld procec.l only if there is a concurrent pro,;;ram 

of environmental mitigation. a program to protect the integrity of the 

backwaters. Flood plain devdopment must also proceed in such,. way as 

to protect the flood storage capacity of the river. 

The notion that economic development can and must proceed at a cost of 

cQntinuing environmental degradation, will in the end bankrupt the en-

vironment. 
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EJothop! Regional Planning Cummission 

& Economic Developn,enf Council 

P.rJ. &n 397 7e.kpJ- 314 276 -.2242 MaIJe.", M~ 63163 

------------------- -----------------------------------
PAT LEA. CHAIRMAN 

PHILIP SHELTON. DIRECTOR 

Mr. Thorwald R. Peterson 
Colonel, CE 
District Engineer 
210 North 12th Street 
St. Louis, MO 63101 

Dear Mr. Peterson: 

July 30, 1975 

Please find enclosed a copy of the comment letter we sent Mr. Jack R. Niemi 
for the Draft Environmental Statement on the Mississippi River Between the 
Ohio.and Missouri Rivers Regulating Works. 

If you have any questions please feel free to contact me. 

RCY:dm 
Encl. 

cc: Mr. Philip Shelton 
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Sincerely, 

~c..~ 
Ronald C. Yersak 
Planning Director 



Bootheel Regional Planning Commission 

fJ.~. Bt»; 397 

... AT LEA. CHAIRMAN 

II'HILIP SHELTON. DIMCTOR 

Mr. Jack R. Niemi 
Chief, Engineering Division 
Department of the Army 

& Economic Development Council 

<JdepI-te 314 276 -2242 

June 26, 1975 

St. Louis District, Corps of Enginpers 
210 North 12th Street 
St. Louis, MO 63101 

Dear Mr. Niemi: 

Both the Bootheel's A-95 PNRS Committee and the Bootheel Regional 
Planning Commission have reviewed and approved the Draft Environmental 
Statement on the Mississippi River Between the Ohio and Missouri Rivers 
Regulating Works. 

The Boothee1 Regional Planning Commission appreciates the oppor
tunity to review such projects. 

RCY:gw 

cc: Mr. Philip Shelton 
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"Be Reyi,o.,u;.!de." 

Sincerely, 

Ronald C. Yersak 
Planning Director 



,JOHN K. aRYAN 
VIC" ~" •• tO.NT 

_H_'N •• RING • COHeT"UCTION 

Mr. Jack R. Niemi 

UNION ELECTRIC COMPANY 

tQOt GRATIOT 8TAEltT 

ST. LOUIs. MISSOURI 

July 21, 1975 

Chief, Engineering Division 
Department of The Army 
St. Louis District, Corps of Engineers 
'210 North 12th Boulevard 
St. Louis, ~issouri 63101 

Dear Mr. Niemi: 

DRAFT ENVIRONMENTAL STATEMENT 
MISSISSIPPI RIVER BETWEEN THE 

OHIO AND MISSOURI RIVERS 
REGULATING WORKS 

MAl UNO AODR.SI'3 

As requested in your June 4, 1975 letter and in the text 
of the subject Draft Environmental Statement dated May 1975, our 
comments are submitted: 

Section 4.1.).5 Lowering of Riverbed Elevation (Page 196) 

As discussed in the report, the engineering concept of channel 
development is to redirect the river's energy to the task of 
scouring out a suitable navigation channel by contracting the 
river width with a corresponding increase in current velocity. 
As the report indicates, the riverbed elevation is reduced 
through degradation or scouring. As a result, the riverbed 
has been lowered by about 8 feet between the years 1889 and 
1966. The IS-mile long test or prototype section between 
miles 140 and 154 was lowered an additional 3 feet during the 
period from 1967 to 1971. 

Section 4.1.1.8 Effect on River Stages (Page 201) 

The reduction in river stage at low flows is discussed, and 
figure 4-3 (a) shows that the stage-discharge relationship 
at a discharge of 54,000 cfs. has been lowered by 11 feet 
between 1837 and 1946 due to degradation of the riverbed 
brought about as a result of the channel improvement project. 
At higher discharges, the reduction in river stage is less 
marked reaching a no-change condition between 1837 and 1946 
at a flow of 290,000 cfs. At 500,000 cfs. flow the stage is 
2-1/2 feet higher for 1946 than was recorded for an equivalent 
flow in 1837. 
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.JOHN 1< .... VAN 

UNION ELECTRIC COMPANY 

,,~o, GRATI<.)T 'cl"nE'Cr 

Sr. LouIs. MIt'soi IFd 

via. "", •• laCNT 
.NG.,..C."lNGI • CONeT"UCTION - 2 -

PI" 0 .0)1( 14g 

,,1 LOWI., MI •• OUflt. e310e 

Mr. Jack R. Niemi July 21, 1975 

Our concern is the reduction in elevation of the river surface 
at low flows of 54,000 cfs. and below. As noted in Section 
4.1.1.6, Effect on Flows (page 197), a minimum discharge at 
St. Louis of 18,000 cfs. occurred in 1863. We became con
cerned over lowering of the river surface elevation at low 
flows at our various steam electric generating plants along 
the Mississippi River in the St. Louis area during the mid
to-late 1950's. As a result, we adopted a program of setting 
the water inlet sill of new circulating water intake facilities 
at a lower elevation than had been used based on earlier design 
criteria, since it appeared that this reduction in river level 
due to bottom scouring would continue. 

The need to employ the mechanism of bottom scouring to maintain 
the 9-foot channel through use of contracting dikes is recognized, and 
indeed Union Electric is dependent on availability of the 9-foot river 
channel for the receipt of barge coal at Meramec Plant and for delivery 
of oil to our plants and to our suppliers. Therefore, we are not specifi
cally objecting to the use of this mechanism in maintaining the channel. 

However, a continual lowering of the riverbed elevation at all 
points along the middle Mississippi River could result, if carried to 
extremes, in lowering the river surface to a point at which--for very 
low flow conditions--the river water intakes of our plants and those of 
other industries and municipalities served by the river would be unable 
to obtain cooling water or other water supplies. The effect which this river 
bottom scouring will have on the river surface with the corresponding 
availability of water to industrial, commercial and municipal intakes, 
and the extent to which it may be permitted to continue, must be con-
sidered in the overall impact of the channel constriction program on the 
economy in the middle Mississippi River area. 

We are not concerned with the effect of regulating works on 
river stages at high flows, as our plants are built to appropriate design 
criteria for protection against flows of the greater-than-500-year-flood 
magnitude. 

F'WB/MGW 

Very truly yours, 

I // . / 
fl.'· 

?t~d~/;J l\ (/ (~L\ 
I ; John K. Bryan \ .j , 

cc/Mes8rs. J. F. McLaughlin 
J. E. Birk 
K. E. Bridegroom 
G. W. Arras U-84 
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THE AMERICAN WATERWAYS OPERATORS, INC. 

WASHINGTON EXECUTIVE OFFICES 

1600 WILSON BOULEVARD • SUITE 1101 • ARLINGTON, VA, 22209 

JAMES R. SMml, President 

Colonel Thorwald R. Peterson 
District Engineer 

July 21, 1975 

U. S. Army Engineer District, St. Louis 
210 North 12th Street 
St. 'louis, Missouri 63101 

Dear Colonel Peterson: 

As the national trade association representing the barge 

Telephone: 703-84'·9300 

lind towing industry, The American ~/aterways Operators, Inc. submits 
the following comments in connection with the draft environmental 
statement on the Mississippi River between the Ohio and Missouri 
Rivers Regulating Works. 

The membership of AWO fully supports the channel maintenance 
work of the Corps of Engineers. The Congressionally-authorized nine 
foot channel on this segment of the river has brought to the public 
a wealth of economic benefits through the availability and reliability 
of low-cost water transportation. These benefits, while chiefly 
trarismitted through water rates, have also been felt through 
redijced rail charges along water competitive routes. 

The Mississippi segment detailed in this draft, the portion 
be~een the Missouri and Ohio, is an extremely critical link to the 
entire inland waterway system. vJhile the maintenance of the nine-foot 
channel has direct implications for the immediate area, secondary 
effects are seen as far as such points as Pittsburgh, Chicago, 
Minneapolis, New Orleans, and a host of other major river ports located 
along the nation's inland waterway system. 

In this era of energy shortages, it is important to note that 
nearly 60% of total tonnage moved on the nation's waterways consists of 
"fue 1 for others", such as coal, oil, and refi ned petroleum products. 
Products moved on the Mississippi River between the Ohio and Missouri 
Rivers Regulating Works are, in large part, the same "fuel for others". 

Current transportation and economic trends dictate the maintenance 
of a nine-foot channel in this strategically located area. AWO urges the 
St. Louis District of the Corps of Engineers to expedite the channel maintenance 
program in this area as a significant means supporting urgent economic, social, 
and energy needs. 
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DeJIIII.Z'tMDt. of the A:!'WT 
C~ of heiMen, st. Loui. D1et.r1ct 
210 lortn 12th street. 
St. Louis, Missouri 6.3101 

itta: 1Ir. Jack R. Niemi 
Chi.f, EqiMerift, D1 riaioa 

Aucu.t ll, 1915 

Tbe tol.l.ow'1llC cOI!IIeata, ia n.pa.e to JOUl" letter ot JURe 4, 1915, 
an fIIJ1;1Ma" to the Draft lame_atal stat..at for the JlIDDLI 

, I&I8SI88IPPI RIVER :BE'I'WEBN THE OHIO AND MISSOURI RIVDS ( RlOULlTm 
walkS). 

eo..Uera."iOR ot threat ..... ,.ci.. Ii.... ri_ to ooaj.etur.-18 act 
t.be Peri.a tuJlqer' ("statu. u •• tenaiae4") • .titW to the protectioa 
-.peci.s, habitat .... U ... l1hoM--ot t.he ,o,..r_.t .... ,.l1ei ..... 
8u,,orta' This waa Tli. iat.nt ot IIPi ••• this IRnro_eat.l St.te
.at, preparw. i. ocapliaac. wit.h t.hat law, t.ila .1 • procHural s.te
;war .. acaiut •• 'ri.ro.e.tal, eooaOllio .... ocial .... ,.. This state
Mnt i. at a. iaccxnplete, ... tiei.at a .. ott •• i •• cur.te .t.,e. IlUch 
More r •• earch, siacer •• tfort, ••• expertb. i ........ to proauc. the 
J.auar.r, 1976 lIS to be .ubaitte. to the aIQ, COllir •• a a .. the ,e .. ral 
pubU •• 

Z. Val141t7 ot the ~D.tit/CO.t ratio 01 4.01 to 1 ia que.tioaableJ 
tirures, •• tt.at •• an. item. us ... i ••• leulatioas are i.ccur.te, ~ 
acap1e" or aoll-existent. 

(1) 10 i.elusion is ma.. ot tho .. i.COURt r.te utili... ia the 
!/C ratio calculatiom. 

(2) 1'h. Draft Eariro_eat.l Stat •• at it.-.lf _tee the exeluaio. 
ot eatt.ates tor eoet aM. aai.teMrace of .1apoa.l site ..... coat. to 
~ Ban,atioD block resultia, from a .... r.o chana.l .o~itions. 

(3) NWBerou. refer.nc •• in the Dratt iaiieato that «ret,i., 1. 
"BeTer olimiaato.", "alway. ne~ ••• ", "me~r ... iai", an. that anBa.l 
.. ouat. ot Iir •• ,e ruterial are mere17 e"tillate. because ot .enatiou .ue 
to ulIControllabl. riTer eo.-it10ne. SUch •• ri.tioas or increase. «re.,. 
iac _o ••• a17 coul. iIIpo •• an a".it10nal aanu.l co.t. y.t the " .... r.~ 
aa.1a1" ot $11,428,000 1. repHs.l1tH as a fix •• anaa1 aaouDt. ill arri ... 
1ac at the !/C without aot •• CORcera tor annual cha~e •• ri8iae fro. ri?er 
coa41tiou, •• 0.ca10 pr .. sure., laboJ' ....... or teehlaolo,ic.l chaqe.,. 

(.) 1'ae ! ••• fit/Co.t SUmmar,y u ... tara. "coat" toJ' the proj.ct a ... 
• ohar,.a" tor the anBUal a?lra,e. IB realit7 atTicatio. iat.r.st. ha~ 
B8?1r experi.ae" "charp." for u •• or abu •• of either .. t10Ml .. ate",.,.. 
or re ... m •• 



RILSOIf - 2 - A,ucut U.J 1915 

I. (00 .. 1 ••• - !/C uU.t1ty) 

(S) fh •.•• rifttion ot ,rojeot be_fita iA clouq at best •••• 0 .... 

ju.a.at in !/C ratio is .xhibit •• ec.JIIll •• floca t1cur •• reflecti., 
-Fe.ral .ubsili1.. to oft •• t baa4ic.,. to ccapetiq tr.naportatioa 

aa.l.. due to lack ot {:ol"}ll8 .enlo,...t &JUt .. 1Dte_D •• 
or 

-.crease 1a MT1eatioll beaefit. it .hare.' Qr. im,a .... to otta.t 
CorJI .. rY1ce. rea4er ••• 

II. ID !enet1t/Co.t rat10 type 
C..-rat.l... stu.!e. at the ."',1'''' 
lac the .JJMl ., .. 11 a. u" ......... _ 
,ortat10a ar. oona .. louou8 by th.ir KOlBe.Ie:. 

tor IMra Etf1e1e.q 18 report ... 
ot e8tabl1lla1ac aM aal ntal ... 
-..r1oue ui8t1ac ao4.es of tra ..... 

III. ,I tlai lt ..warrasa1ae to po1at out that the stat.eat Oil ,aee 219 
-•• ,uti Y.t.tiH 4.0 Dot haft .Il tapact o. the tlo04l ,lala" aall1t .. t. aa ~ 
u~.yable 1cDor.... ot .l ••• tar,r .... box ,~le.' Floo •• atore u.
able \ct MCUW tiU ... poil ait •• will o.cu,y _tlaM. an./or tloo. ,laia. 
TbtI Nault.tac .reation ot tlo04-proM la •• II&,. in't'Olw tH.rall,. .ubei. 
_ .... nOO4l iuura.c., local qual1f71aa or4iaa.c •• , tloo4. ,laia zoaine, aDill 
j8lOfIO'ti .. recreational site., oultural r •• ouree. a •• the •• nro-.atal 
qualllt, ot .. tural resourc.s. Littl. or 80 .'1'1 .... 18 pr •••• t.4. to 
l~te aa u".rst ... lft, ot th ••• i.'t'Ol~e.tl. In tact a total tisr.,ar4 
18 .".r.!It trom the statemeat oa ,ace 231 SUJlllar1ziq en'l1roaelltal eost 
a8 the 1Ii"'INtaranc. of st •• chann.ls a .. 10 .. ot water aurtac. with ao 
_tloa ot water or air quality. The •• oftrai,ht. take oa .... n creat.r sieDi" ..... conai •• ri-a the 1mml .. nt c~.roi.l expandoa b • .,,, upoa ,rQject 
ecapletioa. 0Ile .. 'I1catlon compal\1' quot •• ill the Draft a ,laue. U3. ex
.... 1oa ,roer-. 
IV. Other obrioua qUllries which ari •• aft.r rtrrin of .th11 Draft. 

(1) Clar1t1oat10n ..... as to site selection CUi 4e l1ael , pe1'lllit 
11 ...... , caapliaac. lnspection an. r.port!ac_ 

(2) f.ble 1-1 oaits .ocumeatation ot the 1966 authorlzatloft tor the 
prot..,.,. r .. ch u' •• to ..... loJII ... ip crit.ria to 1a,1 .. 1It the 9-tMt 
.... 1 projHt. 

. (J)Clar1tlcatloD Dee .... ., to the iuu. ot trauportatioa .ttid.acy ......'1'1 yal ot rl ftr tnu,ort.tloR 1 .. ustr;r a, rai, .. by a De •• ber, 1974 
hMr1lll Jlllri.lolpaat. , ..... _at. aa4 qu •• tio_ .N Bubli tte. 1. the ho,. that .uch input will 
enable the Cor,., to IMftlo, • Beuit1'f'i ty to pubUc oftrn.n r.ther thaD the 
.... w"Y1catioa •• rT1tu.... ,hilosoph)" ,rot •• se4. by Colo .. l Petersoa 1ft the 
..rt stat.em. . 
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S~ly,. '-,./ ~ / 

( .... ) Il.?/Y(:'~ /~~ 
12 ouatol&~lutt 
Go4!re,., Illinoi8 6203S 
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