Upper Mississippi/Illinois/Missouri System

The Upper Mississippi River, Illinois Waterway and Missouri River System contains over 2000 miles of navigable waterways.  The Upper Mississippi River’s 858 miles flow from Minneapolis to the junction point with the Ohio River.  The Illinois Waterway extends for 291 miles from Lockport, Illinois to the junction at Upper Mississippi River mile 218, and also includes the Chicago Sanitary and Ship Canal, the Calumet-Sag Channel, the Calumet and Little Calumet Rivers and the South Branch of the Chicago River.  The Missouri River flows from Montana to the junction at Upper Mississippi River Mile 195.  In 1999, no commercial navigation took place above Missouri River mile 752.  The basin also includes several navigable tributaries, including the  Minnesota, Black, St. Croix, Gasconade and Kaskaskia Rivers.

In 1999, over 151 million tons of commodities moved on the waterways of this system.  These commodities had a combined value of almost $24 billion.  Grains made up over 39% of this tonnage, followed by coal and aggregates with approximately 18% each.

	Upper Mississippi Basin* – 1999 Waterborne Commerce

(values in millions of $)

	COMMODITY
	TONNAGE
	VALUE

	
	Shipped
	Received
	Within
	Through
	TOTAL
	

	Coal
	15,456,434
	5,209,809
	6,660,678
	294,288
	27,621,209
	$   1,113

	Petroleum
	4,322,588
	2,720,930
	3,135,413
	41,374
	10,220,305
	$   1,635

	Aggregates
	9,478,447
	1,286,258
	16,182,090
	40,677
	26,987,472
	$      943

	Grain
	58,503,316
	197,880
	375,714
	147,765
	59,224,675
	$   8,766

	Chemicals
	1,037,825
	7,046,501
	848,797
	179,326
	9,112,449
	$   4,387

	Ores & Minerals
	96,395
	3,098,755
	101,130
	51,840
	3,348,120
	$      453

	Iron & Steel
	980,314
	3,745,941
	152,322
	1,461,006
	6,339,583
	$   4,251

	Other 
	3,337,240
	3,091,442
	1,723,210
	348,042
	8,499,934
	$   2,317

	TOTAL
	92,476,059
	26,397,516
	29,179,354
	2,564,318
	151,353,747
	$ 23,863

	*Mississippi River (Minneapolis to Ohio River mouth), Illinois Waterway, Missouri River & all tributaries

	Source: U.S. Army Corps of Engineers Waterborne Commerce Statistics


An analysis of the Upper Mississippi River Basin waterborne commerce data shows that about 92.5 million tons of commodities were shipped on the river system out of the basin.  Almost two-thirds of this tonnage consisted of corn, soybeans, wheat and other grains.  Most of the grain (54 million tons) went to the New Orleans and Baton Rouge areas of the Lower Mississippi River for eventual export to the world markets, but another 3 million tons was shipped to processing facilities on the Tennessee River.  The coal leaving the basin went mostly to 11 power plants in Louisiana, Kentucky, Tennessee, Indiana and Florida.

Docks in the basin received more than 26 million tons from outside the system.  This tonnage was spread fairly evenly among several commodity groups, with chemicals being the largest.  The main chemicals moved into the basin by barge were various types of fertilizers coming from chemical plants on the Lower Mississippi River.  Almost all of the coal moving into the basin originates in the Ohio River Basin and moves to 7 power plants and various industrial facilities.

Just less than 30 million tons moved within the basin; more than half of this amount consisted of sand and gravel and other aggregates.  Over 5 million tons of the sand and gravel was dredged from various sites on the Missouri and Upper Mississippi Rivers.  A small amount of traffic moved through the system, most of which was imported iron and steel moving by barge from Louisiana to the Port of Chicago.  Shippers moving commodities by barge in the basin realized savings of over $1.8 billion compared to other transportation modes.

Navigable waterways within the Upper Mississippi River Basin flow through or past 7 states: Minnesota, Wisconsin, Iowa, Illinois, Kansas, Missouri and Nebraska.  Barge shipments that move on basin waterways originated or terminated in 14 other states: Alabama, Arkansas, Florida, Georgia, Indiana, Kentucky, Louisiana, Mississippi, Ohio, Oklahoma, Pennsylvania, Tennessee, Texas and West Virginia.  

The leading shipping state within the basin was Illinois, with over 66 million tons of commodities worth over $8 billion.  Illinois shipments included over 31 million tons of grain, with 18.5 million tons originating on the Illinois River and 12 million tons loading onto barges on the Upper Mississippi River.  Almost 21 million tons of coal enters the waterway at Illinois docks.  Missouri was the next largest shipping state with over 27 million tons of aggregates, grains and other commodities.  Louisiana was the leading shipping state into the Upper Mississippi Basin Basin, with over 16 million tons of chemicals and other commodities worth over $6 billion.

	Upper Mississippi/Illinois/Missouri River Basin

Commodities Shipped By Barge To and From States - 1998

(value in millions of dollars)

Basin States

	Shipments  By
	Tons
	Value
	Top

Commodity
	Shipments  To
	Tons
	Value
	Top Commodity

	Illinois
	66,212,513
	$8,276
	Grain
	Illinois
	26,076,167
	$6,894
	Aggregates

	Missouri
	27,538,873
	$2,091
	Aggregates
	Missouri
	18,577,708
	$1,776
	Aggregates

	Minnesota
	14,491,435
	$1,765
	Grain
	Minnesota
	5,781,211
	$1,569
	Aggregates

	Iowa
	13,171,564
	$1,925
	Grain
	Iowa
	5,218,469
	$   856
	Coal

	Wisconsin
	1,128,596
	$   153
	Grain
	Wisconsin
	3,431,652
	$   187
	Coal

	Non-Basin States

	Shipments  By
	Tons
	Value
	Top

Commodity
	Shipments  To
	Tons
	Value
	Top

Commodity

	Louisiana
	16,034,467
	$6,441
	Chemicals
	Louisiana
	68,923,080
	$9,206
	Grain

	Texas
	1,868,867
	$   603
	Chemicals
	Tennessee
	7,064,702
	$   752
	Coal

	W.Virginia
	1,628,498
	$   141
	Coal
	Indiana
	3,833,527
	$   405
	Coal


Illinois was the leading Upper Mississippi River Basin state in receipts of waterborne barge traffic, with over 26 million tons with a value of over $6.8 billion.  The leading commodities received at Illinois docks were sand, gravel, limestone and other aggregates.  Next in receipts is Missouri, with over 42 million tons.  Among non-basin states, Louisiana led in receipts of Upper Mississippi  River Basin commodities, with almost 69 million tons worth $9.2 billion.  Almost all of this tonnage was grain headed for the world markets.
There are over 650 manufacturing facilities, terminals, and docks in the Upper Mississippi River Basin that shipped and received tonnage in 1999.  The Port of Metropolitan St. Louis includes 71 miles on both banks of the Mississippi River.  The port shipped and received over 32 million tons of commodities in 1999, making it the largest port in the basin and the second largest inland port in the United States.  Coal was the largest commodity moved in and out of the port, with more than 11 million tons loaded and unloaded.  Other statistically-defined port areas in the basin include Kansas City MO and Minneapolis and St. Paul MN.
	Upper Mississippi River Basin

Major Ports

(values in millions of dollars)

	Port
	River

Miles
	Tons

Shipped
	Tons

Received
	Tons

Within Port
	Total

Tons
	Value
	Top

Commodity

	St. Louis MO
	71
	21,788,387
	6,461,313
	4,401,083
	32,650,783
	$ 5,140.2
	Coal

	St, Paul MN
	18
	2,669,703
	2,665,181
	*
	5,334,884
	$    729.4
	Grain

	Kansas City MO
	21
	146,917
	885,481
	2,831,330
	3,863,728
	$    231.5
	Aggregates

	Minneapolis MN
	8
	440,599
	1,248,697
	0
	1,689,296
	$    290.1
	Aggregates

	* insufficient barge operators to release this tonnage – included in “Tons Received”


Of the 151 million tons moving in the Upper Mississippi River Basin, almost 134 million tons moved on the Upper Mississippi River.  This tonnage was worth almost $23 billion.  Of the almost 107 million tons leaving the river (tonnage shipped + tonnage through), two-thirds was destined for the Lower Mississippi River.  Another 10% moved to the Ohio River and its tributaries.

	Upper Mississippi River* – 1999 Waterborne Commerce

(values in millions of $)

	COMMODITY
	TONNAGE
	VALUE

	
	Shipped
	Received
	Within
	Through
	TOTAL
	

	Coal
	13,351,679
	3,345,958
	6,109,705
	2,480,951
	25,288,293
	$   1,012

	Petroleum
	3,052,554
	1,944,702
	560,264
	2,873,016
	8,430,536
	$   1,359

	Aggregates
	9,287,045
	364,957
	5,277,939
	126,504
	15,056,445
	$      662

	Grain
	33,635,849
	153,461
	334,485
	25,089,113
	59,212,908
	$   8,764

	Chemicals
	662,719
	3,119,455
	282,929
	4,506,382
	8,571,485
	$   4,171

	Ores & Minerals
	85,893
	1,702,433
	63,952
	1,460,193
	3,312,471
	$      452

	Iron & Steel
	654,754
	1,257,865
	**
	3,652,662
	5,565,281
	$   3,985

	Other 
	3,695,920
	1,388,983
	1,161,724
	2,034,949
	8,281,576
	$   2,304

	TOTAL
	64,426,413
	13,277,814
	13,790,998
	42,223,770
	133,718,995
	$ 22,708

	* Minneapolis, MN to Ohio River mouth

** Insufficient barge operators to release this tonnage – included in “Other”

Source: U.S. Army Corps of Engineers Waterborne Commerce Statistics


The Illinois Waterway carried 43.5 million tons worth $9.5 billion.  The waterway’s traffic is dominated by the grain discussed earlier in this profile.  Petroleum products, consisting mostly of petroleum coke, asphalt, tar and fuel oils are the second largest commodity group.

	Illinois Waterway* – 1999 Waterborne Commerce

(values in millions of $)

	COMMODITY
	TONNAGE
	VALUE

	
	Shipped
	Received
	Within
	Through
	TOTAL
	

	Coal
	69,233
	2,388,760
	**
	303,637
	2,761,630
	$    127

	Petroleum 
	2,611,532
	1,830,918
	1,109,665
	87,644
	5,639,759
	$    759

	Aggregates
	753,065
	190,179
	2,667,564
	46,969
	3,657,777
	$      73

	Grain
	19,232,513
	54,850
	**
	147,765
	19,435,128
	$ 2,632

	Chemicals
	572,410
	3,431,220
	356,179
	182,377
	4,542,186
	$ 1,653

	Ores & Minerals
	**
	1,017,125
	**
	51,840
	1,086,965
	$    453

	Iron & Steel
	346,215
	1,907,707
	105,257
	1,501,222
	3,860,401
	$      95

	Other Commodities
	188,751
	1,896,623
	47,802
	493,665
	2,577,552
	$ 1,289

	TOTAL
	23,773,719
	12,717,382
	4,286,467
	2,815,119
	43,592,687
	$ 9,514

	* Illinois River, Chicago Sanitary/Ship Canal, Chicago River S. Branch, Calumet-Sag Channel, Calumet River

** Insufficient barge operators to release this tonnage – included in “Other Commodities”

Source: U.S. Army Corps of Engineers Waterborne Commerce Statistics


There are 38 active navigation locks and dams in the Upper Mississippi River Basin operated by the Corps of Engineers (see map).  There are 29 active projects on the Upper Mississippi River, Six of these projects feature two lock chambers.  The southernmost projects, Locks and Dam 27 and Melvin Price Locks and Dam have 110’ x 1200’ main chambers and 110’ x 600’ auxiliary chambers.  Locks and Dam 15 has a 110’ x 600’ main chamber and a 110’ x 360’ auxiliary chamber.  Locks and Dam 14 has a 110’ x 600’ main chamber and a 80’ x 320’ auxiliary that is over 80 years old and is used almost exclusively for locking recreational craft on a seasonal basis.  The other dual-chamber projects are Locks and Dam 1, which has two 56’ x 400’ chambers and Locks and Dam 2 with a 110’ x 500’ chamber and an inoperable auxiliary chamber.  Lock and Dam 19 has a single 110’ x 1200’ chamber, and the remaining Mississippi River locks have single 110’ x 600’ lock chambers.

Work is near completion of Melvin Price Locks and Dam, which is located near Alton, Illinois.  This project replaced a project that began operation in 1938.  Due to the small lock size, large tows required multiple cuts to transit the lacks and average delay time reached 10.5 hours per tow.  The new facility includes a 110’ x 1200’ main chamber and a 110’ x 600’ auxiliary.  These chambers went into operation in 1990, and remodeling work involves the visitors center and other items related to construction completion.   The total cost of the project is less than $741 million, with a benefit/cost ratio of 2.1 to 1.  The appropriation for fiscal year 2001 is $1.4 million.  
Major rehabilitation is underway at several Upper Mississippi River projects.  At Lock and Dam 3, which is 56 miles downstream of Minneapolis, the system of spot dikes that maintains the navigation pool is deteriorating at an accelerating rate.  Periodic maintenance has prevented failure so far.  If high water erodes the dikes, the resulting loss of the navigation pool would curtail navigation and cause severe environmental damage and economic problems.  This rehabilitation effort addresses the spot dike problems on the Wisconsin side of the river only.  The total cost of the work is $16.2 million, with a benefit/cost ratio of 1.8 to 1.  Congress appropriated $5 million for work in fiscal year 2001.  

Major rehabilitation work is also underway at Lock and Dam 12.  This project has been in operation for 63 years.  The original electrical system is not up to code and is becoming a safety concern.  The mechanical system is also experiencing fatigue that threatens to reduce lock efficiency, shut down the lock and/or result in uncontrolled flow through the gate opening.  The Lock and Dam 12 rehabilitation work should cost $15.5 million, with a benefit/cost ratio of 4.5 to 1.  Congress has appropriated $5.26 million for this fiscal year’s work.  Similar major rehabilitation work has been authorized at Lock and Dam 11, but has not received any appropriated funds needed to start work there.  

Major rehabilitation is ending at Lock and Dam 24, located near Clarksville, Illinois.  This project has been in operation for over 60 years.  Some components of the facility have suffered wear and tear that can not be repaired by ordinary maintenance.  The major rehabilitation will address various structural, electrical and mechanical components of the lock and dam.  Work began in 1996; the total cost is just less than $70 million, with a benefit/cost ration of 2.3 to 1.  The appropriation for fiscal year 2001 is $5.75 million.  For all of the rehabilitation projects, half of the funds come from general appropriations and half from the Inland Waterways Trust Fund, which is funded by fuel taxes paid by the towing industry.

The Illinois Waterway system has eight single chamber lock and dam projects.  The seven projects on the main part of the waterway have single 110’ x 600’ lock chambers and are over 60 years old.  Thomas J. O’Brien Locks and Dam on the Calumet River has a 110’ x 1000’ chamber.  Most barges moving to and from Lake Michigan use the O’Brien Lock.  There is one lock on the Kaskaskia River; it is located just less than a mile from the junction with the Upper Mississippi River and has one 600’ x 84’ chamber.

The Upper Mississippi River - Illinois Waterway System Navigation Study addresses the need for navigation improvements on this system.  The system’s principal problem involves delays to commercial navigation traffic due to limited lockage capacity and increasing traffic.  The reconnaissance studies completed for the UMR and IWW identified several locks in the study area with some of the highest average delays to commercial tows in the country.  These delays continue to increase with traffic growth.  Built in the 1930s, the navigation system was designed to accommodate 600 foot long tows.  Today, with tows routinely approximating 1,100 feet in length, double lockages, which take more time and result in higher costs, are necessary.  Looking into the future, potential exists for significant traffic delays on the Upper Mississippi River and Illinois Waterway Navigation System within the 50-year planning horizon, resulting in economic losses to the nation.  

The feasibility phase of the study began in April 1993.  The Rock Island, St. Louis, St. Paul and New Orleans Districts of the Mississippi Valley Division are investigating the feasibility of navigation improvements on the Upper Mississippi River and Illinois Waterway.  The study is formulating, evaluating and comparing various alternative plans comprised of small and large-scale measures, including 1200’ long lock chambers, extending the existing guidewalls to 1200’ in length with powered kevels and mooring facilities.  The measures are combined at different lock locations to give an array of alternative plans to evaluate and compare.  The alternative plans will be evaluated in consideration of completeness, effectiveness, efficiency and acceptability.  Depending on the alternative being considered, extending 600’ lock chambers to 1200’ is proposed for up to 10 locks on the Upper Mississippi River (14-18 and 20-25) and Peoria and Lagrange Locks on the Illinois Waterway.

	UPPER   MISSISSIPPI   RIVER   BASIN   LOCKS   AND   DAMS

	Upper Mississippi River

	Lock
	Mile
	Main Chamber
	Auxiliary Chamber
	1999 Tonnage (ktons)

	
	
	Year Open
	Size
	Year Open
	Size
	Upbound
	Downbound
	Total

	Upper St. Anthony Falls
	853.9
	1963
	400 x 56
	-
	-
	1,543
	521
	2,064

	Lower St. Anthony Falls
	853.3
	1959
	400 x 56
	-
	-
	1,542
	525
	2,067

	Locks & Dam 1
	847.6
	1930
	400 x 56
	1932
	400 x 56
	1,536
	536
	2,072

	Locks & Dam 2
	815.0
	1930
	500 x 110
	1948
	600 x 110
	3,065
	8,474
	11,539

	Lock & Dam 3
	796.9
	1938
	600 x 110
	-
	-
	3,055
	8,494
	11,549

	Lock & Dam 4
	752.8
	1935
	600 x 110
	-
	-
	3,168
	9,172
	12,340

	Lock & Dam 5
	738.1
	1935
	600 x 110
	-
	-
	3,580
	9,191
	12,771

	Lock & Dam 5A
	728.5
	1936
	600 x 110
	-
	-
	3,683
	9,078
	12,761

	Lock & Dam 6
	714.0
	1936
	600 x 110
	-
	-
	3,812
	11,981
	15,793

	Lock & Dam 7
	702.0
	1937
	600 x 110
	-
	-
	3,898
	11,959
	15,857

	Lock & Dam 8
	679.0
	1937
	600 x 110
	-
	-
	4,496
	12,330
	16,826

	Lock & Dam 9
	647.0
	1938
	600 x 110
	-
	-
	6,472
	12,349
	18,821

	Lock & Dam 10
	615.0
	1936
	600 x 110
	-
	-
	6,787
	15,219
	22,006

	Lock & Dam 11
	583.0
	1937
	600 x 110
	-
	-
	7,286
	15,209
	22,495

	Lock & Dam 12
	556.0
	1938
	600 x 110
	-
	-
	7,351
	17,076
	24,427

	Lock & Dam 13
	523.0
	1938
	600 x 110
	-
	-
	7,426
	17,377
	24,803

	Locks & Dam 14
	493.0
	1939
	600 x 110
	1922
	320 x 80
	8,400
	22,440
	30,840

	Locks & Dam 15
	482.9
	1934
	600 x 110
	1934
	360 x 110
	8,821
	22,389
	31,210

	Lock & Dam 16
	457.2
	1934
	600 x 110
	-
	-
	9,647
	23,492
	33,139

	Lock & Dam 17
	437.1
	1939
	600 x 110
	-
	-
	9,893
	24,277
	34,170

	Lock & Dam 18
	410.5
	1937
	600 x 110
	-
	-
	9,854
	25,853
	35,707

	Lock & Dam 19
	364.2
	1957
	1200 x 110
	-
	-
	8,350
	27,454
	35,804

	Lock & Dam 20
	343.2
	1936
	600 x 110
	-
	-
	8,455
	28,058
	36,513

	Lock & Dam 21
	324.9
	1938
	600 x 110
	-
	-
	8,880
	28,984
	37,864

	Lock & Dam 22
	301.2
	1938
	600 x 110
	-
	-
	8,802
	29,272
	38,074

	Lock & Dam 24
	273.4
	1940
	600 x 110
	-
	-
	9,242
	30,055
	39,297

	Lock & Dam 25
	241.4
	1939
	600 x 110
	-
	-
	9,291
	30,245
	39,536

	Melvin Price
	200.8
	1990
	1200 x 110
	1994
	600 x 110
	24,193
	53,388
	77,581

	Locks and Dam 27
	185.5
	1953
	1200 x 110
	1953
	600 x 110
	25,629
	57,750
	83,379


	UPPER   MISSISSIPPI   RIVER   BASIN   LOCKS   AND   DAMS

	Illinois Waterway

	Lock
	Mile
	Main Chamber
	Auxiliary Chamber
	1999 Tonnage (ktons)

	
	
	Year Open
	Size
	Year Open
	Size
	Upbound
	Downbound
	Total

	Thomas J. O’ Brien
	326.5
	1960
	1000 x 110
	-
	-
	5,543
	1,829
	7,372

	Lockport
	291.1
	1933
	600 x 110
	-
	-
	11,999
	4,040
	16,039

	Brandon Road
	286.0
	1933
	600 x 110
	-
	-
	12,047
	4,027
	16,074

	Dresden Island
	271.5
	1933
	600 x 110
	-
	-
	12,679
	5,068
	17,747

	Marseilles
	244.6
	1933
	600 x 110
	-
	-
	12,258
	6,898
	19,156

	Starved Rock
	231.0
	1933
	600 x 110
	-
	-
	12,595
	8,789
	21,384

	Peoria
	157.7
	1938
	600 x 110
	-
	-
	14,125
	17,004
	31,129

	Lagrange
	80.2
	1939
	600 x 110
	-
	-
	14,265
	21,333
	35,598

	Kaskaskia River

	Kaskaskia
	0.8
	1973
	600 x 84
	-
	-
	20
	564
	584
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