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EXECUTIVE SUMMARY

PURPOSE

The purpose of this document is to provide a comprehensive documentation of the Upper Mississippi
River-Illinois Waterway (UMR-IWW) System Feasibility Study process and recommended plan of
action. Traditionally, the Feasibility Report and Programmatic Environmental Impact Statement
(PEIS) are produced as two separately bound documents. However, a single integrated document
meets the requirements of the National Environmental Policy Act (NEPA) and the Corps of Engineers
decision-making process without duplication. The main table of contents includes asterisks for those
traditional NEPA required chapters and sections to allow ready access for those specifically interested
in the NEPA compliance review.

The report organization and contents are intended to allow the reader to become familiar with the
background and history of this magnificent river system leading to the current study including a full
disclosure of decision process and compliance with Corps policy and guidance in addition to
applicable Federal and State laws. The information provided in Chapters 1 through 3 establishes a
review of the study purpose, history, organizational structure, and decision process. Chapters 4, 6, 7,
and 12 provide a comprehensive description and explanation of the UMR-IWW System Navigation
Study decision process leading to the identification of a Recommended Plan for Ecosystem
Restoration and Navigation Efficiency (Chapter 14). Chapters 5, 8, 9, 10, and 11 provide legally
required disclosure and documentation concerning the direct, indirect, and cumulative environmental
effects attributable to the proposed actions as well as appropriate avoid, minimize, and mitigation
measures. Chapter 13 outlines the process followed by this study during the public review period
(May 14 — July 30, 2004) and a summary of the comments received from Federal and State agencies,
non-governmental organizations and the public. Chapter 15 provides a listing of the Corps team that
assisted in the preparation of this document. Chapter 16 provides a comprehensive listing of the 140+
technical reports (with abstracts) that were generated over the course of this decade-long study.
Chapter 17 lists the references cited in the document. Chapter 18 includes a listing of the individuals
and organizations that received a hardcopy of this Final document. The appendices included on the
enclosed Compact Disc contain electronic copies of several thousand pages of detailed information
documenting the methodology, results, and conclusions for each of the primary study components:
Engineering, Economics, Environmental Impacts, Ecosystem Sustainability, Public Involvement, Real
Estate, and Quality Management. Two additional appendices are also provided that: (1) convey the
responses to comments received during the review period for the draft version of this document (May
14 — July 30, 2004); and (2) document the guidance memorandums that have shaped and guided the
study since August 2001.

BACKGROUND AND NEED FOR ACTION

The study was initiated in April 1993 to address the potential economic losses to the Nation for
significant traffic delays at locks on the commercial navigation system between 2000 and 2050. In
2001, the study was restructured to address the ongoing cumulative effects of navigation, and the
ecosystem restoration needs, with a goal of attaining an environmentally sustainable navigation
system, in addition to insuring an efficient transportation system for the future. The study area extends
from Minneapolis-St. Paul downstream to the confluence of the Ohio River and the Illinois Waterway
from Grafton, Illinois, upstream through the Thomas J. O'Brien Lock in Chicago. It includes 37 locks
(29 on the UMR and 8 on the IWW) and approximately 1,200 miles of navigable waterway within
portions of Illinois, [owa, Minnesota, Missouri, and Wisconsin. The principal navigation problem
addressed by this study is the potential for significant traffic delays on the UMR-IWW Navigation
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System within the 50-year planning horizon. The principal environmental problems addressed by this
study are changes to ecosystem structure and function that have occurred since initiation of the
operation and maintenance of the existing 9-Foot Channel Navigation Project. The primary
opportunities are to reduce or eliminate commercial traffic delays and improve the national and
regional economic conditions while restoring, protecting, and enhancing the environment. The goal of
the feasibility study is to outline an integrated plan to ensure the economic and environmental
sustainability of the UMR-IWW Navigation System to ensure it continues to be a nationally treasured
ecological resource as well as an efficient national transportation system as designated by Congress in
the 1986 Water Resources Development Act (Public Law 99-662).

STUDY PROCESS

The study generally followed the Corps of Engineers 6-step planning process including identification
of problems and opportunities, inventory of forecast resource conditions, formulation of alternatives,
evaluation of alternatives, comparison of alternative plans, and selection of a recommended plan. The
PEIS is intended to provide a detailed accounting of potential environmental consequences resulting
from the proposed Federal action and includes a description of affected environment, environmental
effects, cumulative effects, and statutory and other applicable requirements. The study included a high
degree of collaboration with Federal and State agencies, non-governmental organizations, and the
public.

INVENTORY AND FORECAST RESOURCE CONDITIONS

Importance of the System

Traffic usage and tonnage increased rapidly through the 1970s, but growth rates have flattened
considerably since the 1980s. Traffic increased by a factor of 8 between 1950 and 1980. Between
1965 and 2002, commercial traffic increased by an annual average growth rate of 2.2 percent for the
UMR reach, 1.2 percent for the IWW reach, and 3.0 percent for the Middle Mississippi River (MMR)
reach. Traffic is greatest at the downstream end of the navigation system as different regions add or
consume commodities in the downstream or upstream direction, respectively. For the 10-year period
1990-1999, delays per tow averaged 3.4 hours at Locks 20-25; 2.2 hours at Locks 14-18; 0.9 hour at
Locks 8-13; and 0.4 hour for Upper St. Anthony Lock to Lock 7. The system carried approximately 50
percent of the Nation’s corn and 40 percent of the Nation’s soybean exports in 2002. The existing
system generates an estimated $1 billion of transportation cost savings to the Nation. These benefits
compare with the annual operation and maintenance costs of approximately $115 million.

The Upper Mississippi River System is also considered a tremendous natural resource. The ecosystem
consists of hundreds of thousands of acres of bottomland forest, islands, backwaters, side channels,
and wetlands—all of which support more than 300 species of birds, 57 species of mammals, 45
species of amphibians and reptiles, 150 species of fish, and nearly 50 species of mussels. More than
40 percent of North America’s migratory waterfowl and shorebirds depend on the food resources and
other life requisites (e.g., shelter, nesting habitats, etc.) that the system provides. The system’s ancient
fish and freshwater mussels are a unique and significant fauna. The Upper Mississippi River System
(UMRS) and associated environments have a rich record of human history spanning over 12,000
years. It also provides boating, camping, hunting, trapping, and other recreational opportunities to
more than 11 million visitors each year. Needs for the ecosystem are presented as objectives for the
desired future condition of river habitats and ecological processes.
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Future Without-Project Condition

The future without-project condition defines what the likely and foreseeable conditions will be for the
system in the absence of any Federal action. The without-project condition serves as a baseline
against which alternative plans are evaluated. The future demand for waterway transportation is a key
factor in defining the without-project condition and determining the need for future navigation
improvements. A scenario-based approach to traffic forecasting was used to address the inherent
uncertainty in forecasting economic conditions over the 50-year planning horizon. Such an approach
follows recommendations provided by the Federal Principals Task Force, which includes members
from the Departments of Transportation, Interior, and Agriculture, and the Environmental Protection
Agency. The scenarios developed represent a range of alternative views of the future demand for
navigation on the UMR-IWW System. A consequence of applying a scenario-based approach to
traffic forecasting is multiple representations of the without-project condition. Specifically, this
approach is intended to define a range of plausible alternative future scenarios that ultimately describe
the demand for inland waterway transportation. It was assumed that some Federal and non-Federal
actions would take place to a limited degree as traffic increases to insure best utilization of the system
in the overall public interest, including economic efficiency, safety, and environmental impact.

The impacts of human activities on the ecosystem have resulted and continue to result in a decline in
the environmental quality of the UMRS. The resource impacts include backwater and secondary
channel sedimentation, altered hydrology, loss of connectivity of the floodplain to the river, impeded
fish migration, loss of island habitat, endangered plant and animal species, and loss of native plant
community diversity and abundance. Large increments of ecosystem decline can be attributed to the
construction and operation of the navigation system, but there are many ecological stressors
contributing to ecosystem degradation including land use changes, floodplain development, exotic
species, sedimentation resulting from land use practices, construction of the levee system, and non-
point source pollution. The primary authority available to the Army Corps of Engineers to address
this decline is the Environmental Management Program (EMP), established by the Water Resources
Development Act (WRDA) of 1986. The feasibility study has concluded that the current level of
authority and authorized appropriations in the EMP and national programmatic authorities and the
limited environmental management activities available under a single-purpose navigation project have
been insufficient to meet the environmental needs on the UMRS. Degradation of the system will
continue in the future in the absence of any additional Federal action.

FORMULATION OF ALTERNATIVES

Navigation Efficiency Alternatives

The formulation of navigation efficiency alternatives began by identifying measures that meet the
planning objective of providing a safe, reliable, efficient, and sustainable UMR-IWW Navigation
System over the planning horizon. Navigation efficiency improvement measures can be categorized
into either small-scale or large-scale improvements. “Small-scale” measures of reducing traffic
congestion can generally be defined as any navigation improvement less costly than constructing a
new lock. More than 92 small-scale measures were considered and divided into the categories of
“structural” measures (requiring some amount of construction to implement) and “nonstructural”
measures (those not requiring construction, but rather procedural or policy changes). The overall
performance (total lock transit time reduction) of small-scale measures is generally less effective and
less efficient than demonstrated with the large-scale measures. “Large-scale” measures involve
constructing a new 1,200 foot lock or extending the existing lock to 1,200 feet. Passage through a
1,200 foot lock can be accomplished in a single lockage as opposed to the current double lockage
process. Qualitative and quantitative screening processes were applied to reduce the number of
measures for further evaluation and combination into alternatives. The measures that survived the

UMR-IWW System Navigation Feasibility Study i
Final Integrated Feasibility Report and PEIS (September 2004)



EXECUTIVE SUMMARY

screening processes include mooring facilities, switchboats, congestion fees, deck winches and excess
lockage time charges, lock extensions, and new locks. These measures were combined into the
following alternatives.

Alternative 1: No Action. The no action, or without-project condition, describes the future in the
absence of additional Federal action.

Alternative 2: Congestion Fees Implemented through a Lockage Fee (imposed on commercial
traffic). The objective of this form of congestion fees is to improve overall system efficiency by
charging all users a lock usage fee, subsequently inducing marginal users (those that benefit the
least from system use) to leave the system.

Alternative 3: Deck Winches and Excess Lockage Time Charges. Installation of deck winches was
evaluated as a means of generating additional operating efficiency. It was assumed that
installation of winches would be motivated by the prospect of having to pay a fee if lockage time
exceeded a specified threshold. A training program for barge operators and installation of deck
winches are the two components of the measure.

Alternative 4: Moorings (12, 14, 18, 20, 22, 24, and La Grange); Switchboats at Locks 20-25.
Moorings are tie-off facilities that allow the next tow to be served to wait closer to the lock
chamber; switchboats would assist in handling the cuts of a double lockage, resulting in a shorter
lockage time.

Alternative 5: Moorings (12, 14, 18, 24, and La Grange); Lock Extensions at Locks 20-25;
Switchboats at Locks 14-18, La Grange, and Peoria. This alternative extends UMR Locks 20-25
to 1,200 feet by adding on to the original lock structure.

Alternative 6: Mooring (12, 14, 18, and 24); New Locks at 20-25, La Grange, and Peoria; Lock
Extensions at 14-18; and Switchboats at Locks 11-13. This alternative includes new 1,200 foot
locks at UMR 20-25, and also at Peoria and La Grange on the Illinois Waterway.

Ecosystem Restoration Alternative

The formulation of Ecosystem Restoration Alternatives began by identifying broad ecosystem goals
that meet the planning objective of addressing cumulative impacts including ongoing effects of the
operation and maintenance of the UMR-IWW Navigation System. This umbrella objective was
further defined into systemic goals and site-specific objectives. These objectives were used to identify
suitable types and numbers of ecosystem management and restoration measures. Improvements to the
UMRS ecosystem can be accomplished by influencing the function and structure of the system with
these actions.

Approximately 400 individual regulatory, operational, and structural actions were identified and
reviewed for their potential to address UMRS environmental objectives. Twelve overarching
categories of restoration measures (Table EX-1) were selected after considering input from UMRS
stakeholders, coordinating committees, and the Navigation Study Science Panel.
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Table EX-1. UMRS ecosystem restoration measures.

¢ I[sland Building e Water Level Management — Backwater
e Island Protection e Backwater Restoration (Dredging)

e Shoreline Protection ¢ Side Channel Restoration

e Fish Passage e Wing Dam/Dike Alteration

¢ Floodplain Restoration e Improve Topographic Diversity

e Water Level Management — Pool e Dam Point Control

These measures were combined to form the following ecosystem restoration alternatives.

Alternative A: No action/Without project. Current environmental management activities and
rehabilitation efforts continue at historic levels.

Alternative B: No net loss. Protect and maintain existing environmental diversity (current mosaic of
habitat types and ecological diversity maintained into the future: no net loss).

Alternative C: Restore the first increment of habitats most directly affected by the navigation
project.

Alternative D: Restoration to an intermediate level, which includes management practices and cost
effective actions affecting a broad array of habitat types.

Alternative E: Restoration to a high level, which includes most environmental objectives that could
be accomplished in the context of the navigation project.

Adaptive Management

Implementation of any alternative needs to be done in the context of a comprehensive and integrated
plan for river management because many system components are intrinsically linked. Making
decisions to address and resolve the complex assortment of ecological needs and objectives within the
UMRS should be conducted in the context of a long-term commitment to a policy of adaptive
management. Adaptive management is a process that seeks to aggressively use management
intervention as a tool to strategically probe the functioning of an ecosystem. Management measures
are designed to test key hypotheses about the structure and functioning of the ecosystem. Adaptive
management identifies uncertainties, and then establishes methodologies to test hypotheses concerning
those uncertainties. It uses management actions as tools to not only change the system, but as tools to
learn about the system.

EVALUATION OF ALTERNATIVE PLANS

Navigation Efficiency Alternatives

The navigation efficiency alternatives were evaluated using the system of four primary accounts
established in the Economic and Environmental Principles and Guidelines for Water and Related
Land Resources Implementation Studies (P&G). These accounts have been devised to encompass all
significant effects of a plan as required by the National Environmental Policy Act of 1969 (NEPA).
The accounts established by the P&G include national economic development (NED), regional
economic development (RED), environmental quality (EQ), and other social effects (OSE). Three
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additional accounts were established for comparative considerations and include Contribution to
Planning Objectives (safety, reliability, efficiency, and sustainability), Acceptability, and Adaptability.

National Economic Development. The NED provides a measurement of the monetary impacts to the
national economy. These impacts include both positive effects (primarily transportation efficiencies)
and negative effects (costs required to implement and operate each alternative, including site-specific
and system mitigation costs). The NED is measured as annual net benefits, which are defined as the
difference between annual benefits and annual costs. Positive net benefit numbers represent benefits
to the Nation, and negative net benefit numbers represent a loss to the Nation. This evaluation
recognizes the uncertainty associated with the future demand for waterway transportation and the lack
of definitive data on demand elasticity for commodities shipped on the river, particularly grain. Five
different scenarios represent the uncertainty in future demand for waterway transportation. The
uncertainty in demand elasticity is being represented by the use of three different economic modeling
conditions. The question of demand elasticity centers on the issue of how the demand for waterway
shipment of commodities responds to rising transportation costs. The condition reflecting an inelastic
state is represented by the Tow Cost Model (TCM), while the ESSENCE Model represents the upper
(Eu) and lower (E.g) bounds of an elastic condition. Net benefits were computed for each scenario
and each assumption of elasticity, which results in 15 different economic conditions (given five traffic
scenarios and three economic model specifications). Figure EX-1 displays the net benefits computed
for each alternative and economic condition.
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Figure EX-1. Average annual net benefits ($ millions) for navigation efficiency alternatives across
the range of 15 possible economic conditions created by the use of five scenarios and three economic
models.

UMR-IWW System Navigation Feasibility Study vi
Final Integrated Feasibility Report and PEIS (September 2004)



EXECUTIVE SUMMARY

Environmental Quality. The environmental consequences of navigation improvements were
determined, and avoid, minimize, and mitigation measures were considered for each alternative. Both
construction site impacts and system impacts resulting from traffic increases were considered. This
was used in an ecological risk assessment framework to determine the incremental traffic effects on
fisheries, submersed aquatic vegetation, bank erosion, backwater and side channel sedimentation, and
historic properties. The site-specific and the systemic environmental consequences were assessed and
monetized for each of the navigation efficiency alternatives and are displayed in Table EX-2.

Table EX-2. Description of avoid, minimize, and mitigation measures recommended to offset the
incremental effects of additional commercial traffic resulting from the navigation efficiency
alternatives.

Alternative 4 Environmental Impacts Mitigation Cost
Bank Erosion Increase erosion on 10.8 miles of shoreline $ 17,563,523
Backwater and Secondary Channel Increase sedimentation at 31 sites $ 29,390,769
Plants Degrade 5.5 miles of plant beds $ 3,306,020
Fish 8,360,000 fewer fish in the river $ 13,167,619
Monitoring 43 studies and 40 years of bioresponse monitoring $ 7,171,441
Historic Properties Potential destruction of 100 historic sites $ 9,500,000
Site Specific Construction site impacts of 1 mooring cell $ 4,764,413
Administration 50 years $ 8,486,379
Total $ 93,350,164

Alternative 5 Environmental Impacts Mitigation Cost
Bank Erosion Increase erosion on 10.8 miles of shoreline $ 17,563,523
Backwater and Secondary Channel Increase sedimentation at 31 sites $ 29,390,769
Plants Degrade 19 miles of plant beds $ 12,021,890
Fish 22,800,000 fewer fish in the river $ 36,196,040
Monitoring Studies and 40 years of bioresponse monitoring $ 9,400,000
Historic Properties Potential destruction of 105 historic sites $ 10,200,000
Site Specific Construction site impacts of 1 mooring cell, 5 locks  $ 15,127,011
Administration 50 years $ 12,989,923
Total $ 142,889,156

Alternative 6 Environmental Impacts Mitigation Cost
Bank Erosion Increase erosion on 10.8 miles of shoreline $ 17,563,523
Backwater and Secondary Channel Increase sedimentation at 31 sites $ 29,390,769
Plants Degrade 27.5 miles of plant beds $ 16,530,098
Fish 28,360,000 fewer fish in the river $ 59,156,934
Monitoring 67 studies and 40 years of bioresponse monitoring $ 14,292,780
Historic Properties Potential destruction of 112 historic sites $ 10,590,000
Site Specific Construction site impacts of 1 mooring cell, 12 locks $ 37,297,628
Administration 50 years $ 18,482,173
Total $ 203,303,905

Note: Alternatives 1, 2, and 3 have no mitigation costs associated with them.
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Regional Economic Development. The income and employment benefits for each alternative were
computed for the States of Minnesota, Wisconsin, lowa, [llinois, and Missouri, along with the Lower
Mississippi River region and the rest of the United States. These income and employment effects are
derived from direct construction expenditures required to implement an alternative and from the
transportation efficiencies generated by the alternative.

Other Social Effects. The positive or negative impacts of waterway traffic versus rail for the
categories of emissions, accidents, noise and other community impacts are provided for each
alternative. A positive number indicates a project benefit, while a negative number indicates a project
cost or disbenefit.

Planning Objectives. Each alternative was evaluated for its contribution to meeting the objective of
providing a safe, reliable, efficient, and sustainable UMR-IWW Navigation System.

Acceptability. Institutional and social acceptability of the alternatives with respect to acceptance by
Federal, State, and local entities and the general public can be viewed in Chapter 13, Stakeholders
Perspective.

Adaptability. Each alternative was evaluated for its ability to adjust, based on changes in future
conditions or the degree to which the commitment is reversible. Small-scale measures are generally
more adaptable than large-scale measures.

Ecosystem Restoration Alternatives

Ecosystem restoration alternatives were evaluated under seven accounts of National Ecosystem
Restoration (NER) Benefits, Environmental Quality, Regional Economic Development, Other Social
Effects, Contribution to Planning Objectives, Acceptability, and Adaptability. National Ecosystem
Restoration (NER) benefits is pursuant to Engineer Regulation 1105-2-100 and the next three are
pursuant to the Principles and Guidelines (P&G) primary accounts to facilitate an evaluation process.
Within these accounts, the four P&G evaluation criteria of completeness, efficiency, effectiveness, and
acceptability are included to provide the primary basis of comparing and evaluating the ecosystem
alternative plans.

Environmental Benefits - National Ecosystem Restoration (NER). The environmental equivalent to the
NED is the National Ecosystem Restoration (NER) benefits, which is the plan that reasonably
maximizes ecosystem restoration benefits compared to costs. The benefits are expressed in terms of
acres of influence, which is the area positively affected by the restoration measure. The summary of
these results is shown on Figure EX-2.

Environmental Quality (EQ). Environmental quality effects were evaluated primarily by assessing the
ability of the alternative to fully address the needs of the UMRS ecosystem. By examining the
number, type, and potential results of restoration measures, the completeness and diversity of
ecosystem alternatives were quantitatively and qualitatively assessed. This process included
identifying the extent to which the alternative plan maintains or exceeds the existing condition,
accounts for ecosystem needs identified in the virtual reference, accounts for nine essential UMRS
ecosystem objectives identified in A River that Works and a Working River report, and affects
ecosystem diversity. Figure EX-2 contains a summary of the evaluation results for NER and EQ.

Regional Economic Development (RED). The income and employment benefits for each alternative
were computed for the states of Minnesota, Wisconsin, lowa, Illinois, and Missouri along with the
Lower Mississippi River region and the rest of the United States. RED benefits are presented as
average annual income and average annual jobs created from 2005 to 2035. The RED assessment
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considered only income and employment directly related to alternative construction, which made up
approximately 75 percent of the total alternative cost.

Other Social Effects (OSE). Other social effects were considered primarily in the form of ecosystem
goods and services maintained or enhanced by the alternative plans (e.g., water quality, nutrient
processing, recreation, commercial fishing, etc.).

Contribution to Planning Objectives. Each alternative was evaluated for its contribution to meeting
the objective of addressing the cumulative impacts including ongoing effects of the operation and
maintenance of the UMR-IWW Navigation System.

Acceptability. Institutional and social acceptability of the alternatives with respect to acceptance by
Federal, State and local entities and the general public can be viewed in Chapter 13, Comments and
Views.

Adaptability. Each alternative was evaluated for its ability to adjust, based on changes in future
conditions or the degree to which the commitment is reversible.

ECOSYSTEM RESTORATION ALTERNATIVES
Alternative Evaluation Results
ACCOUNTS ALTERNATIVE PLANS
A | B | C | D | E | Other
A. Environmental Benefits (NER) Rank
Al. Project Cost
Ala. Total Cost $0.0 $1,691,700,000] $2,816,600,000 | $5,182,800,000| $8,416,700,000
Alb. Cost (w/out Fish Passage or WLM) $0.0 $1,561,900,000] $2,686,800,000 $4,262,700,000 | $6,272,800,000
Alc. Total Average Annual Cost (Base Year 2005) $0.0 $35,080,000 $58,400,000 | $106,290,000 | $174,520,000
A2. Env. Benefits (Acres of Influence) (w/out FP or WLM) 0 119,800 223,700 388,300 604,100
A3. Cost Effectiveness
A3a. Alternative Cost Effectiveness (Alb + A2) $0 $13,000 $12,000 $11,000 $10,400
A3b. Water Level Management Cost Effectiveness - High High High Moderate
A3c. Fish Passage Cost Effectiveness - - High Moderate
B. Environmental Quality Rank/Considerations
B1. Completeness
Bla. Relation to Existing Condition Lose Maintain Restore Restore Restore
B1b. Proportion of the Ecosystem Measures 0% 43% 56% 70% 83%
Blc. UMRCC Env. Objectives (River that Works R.) 0/9 6/9 7/9 8/9 8/9
B2. Ecosystem Diversity
B2a. Maintain viable populations of native species in situ. Low Moderate High High
:ﬁll;eifeszisaeﬁrg:ll native ecosystem types across their natural Low Moderate High High
B2c. Restore and maintain evolutionary and ecological
processes (i.e., disturbance regimes, hydrological processes, - Low Low Moderate High
nutrient cycles, etc.).
B2d. Integrate human use and occupancy within these
constraints.

Figure EX-2. Partial copy of the Ecosystem Restoration Alternative Evaluation Scoresheet.

CUMULATIVE EFFECTS

The cumulative effects of the navigation project and other human activity in the UMRS basin create a
without-project future for the UMRS ecosystem that would include fewer backwater acres, less water
depth in non-channel habitats, degraded forest structure and land cover diversity, and uncoordinated
floodplain management. Deep backwaters, grasslands, hardwood forests, and marsh are the most
threatened habitats. The game and non-game animals that depend on the diverse river ecosystem
would decline commensurate with the decline of river habitats. River regulation, sedimentation, and
floodplain development are considered primary stressors. The direct effects of the navigation
efficiency alternatives were considered in light of these ongoing cumulative effects. The adaptive
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implementation of the proposed mitigation plan will offset these direct effects. The recommended
ecosystem restoration plan was designed to compensate for other cumulative effects including the
ongoing effects of operation and maintenance activities. The ecosystem restoration alternatives
developed for this study were structured to address aspects of a sustainable ecosystem associated with
the Navigation project. It is important to note that the Navigation Study recommendation for
ecosystem restoration alone cannot achieve full system sustainability because many issues are beyond
the reach of the navigation project. True sustainability can only be met through the integration of
upland and main stem resource objectives and management actions.

COMPARISON OF ALTERNATIVE PLANS

Navigation Efficiency Alternatives

The comparison of alternative plans is an iterative process that involves comparison of the NED
benefits initially, and then across the additional criteria of environmental quality, RED, and other
social effects, contributions to planning objectives, acceptability and adaptability. Alternative 3 Deck
winches is screened from further consideration since it produces negative benefits across all economic
conditions. Alternative 2 Congestion fees is screened from further consideration since it fails to fully
meet the planning objectives of economic sustainability by limiting growth on the system. In addition,
current law prohibits congestion fees, and current national policy makes institutional acceptability of
this alternative doubtful. The NED and other criteria comparison of Alternatives 4, 5, 5B and 6 do not
result in a clear best alternative as indicated in the premise set comparison in Table EX-3.

Table EX-3. Alternative that maximizes net benefits for each economic condition based on premise
set comparison.

Demand
Elasticity Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
Assumption
TCM Alternative 1 Alternative 5 Alternative 6 Alternative 6 Alternative 6
ELB Alternative 1 Alternative 4 Alternative 5B | Alternative 6 Alternative 6
EUB Alternative 1 Alternative 1 Alternative 1 Alternative 1 Alternative 1

*Scenario 3 ELB average annual net benefits are essentially equal for Alternative 5 ($41 million); Alternative
5B, a variation of alternative 5 ($44 million); and Alternative 6 ($42 million).

The need for navigation efficiency improvements is very much dependent on the assumptions of
demand elasticity and traffic forecasts. The no growth scenario 1 results in no action being needed
and the high growth scenarios 3, 4, and 5 result in the need for Alternative 6 implementation.
Implementation of any plan needs to be done in an adaptive framework.

Ecosystem Restoration

The comparison of ecosystem restoration plans is also an iterative process that involves comparison of
the NER benefits initially, and then across the additional criteria of environmental quality, RED, and
other social effects, contributions to planning objectives, acceptability and adaptability. Based on
assessment of these key evaluation criteria, it was determined that Alternative D outperforms
Alternative E because it contains measures that are more effective and have a greater likelihood of
success. Though D and E were very close in their overall ranking, Alternative D was identified as the
recommended alternative primarily because it is likely to achieve a high degree of completeness and
diversity in the most efficient manner. Based on stakeholder input and discussion, the existing
Alternative D measures have been further refined to include embankment lowering at lock and dam
sites to promote floodplain connectivity and include the addition of measures that reduce water level
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fluctuation on the Illinois River in an effort to improve aquatic habitat. The revised alternative is
designated D*.

MAJOR AREAS OF CONTROVERSY

The following items represent the major areas of concern as expressed by some agencies and
organizations, followed by the approach used to address the concerns in the study.

The proposed 15 year Ecosystem Restoration Authority is insufficient to begin serious
restoration efforts. The recommended plan is to seek approval of a $5.3 billion 50-year framework
for ecosystem restoration, including authorization for the first 15-year increment at $1.462 billion.
This alternative contains the measures that were found to be the most cost effective and have a greater
likelihood of success. Authorization for additional increments would be contingent upon a future
report submitted to Congress. This adaptive implementation approach will provide sufficient time to
plan, design, construct, and monitor the performance of a diverse group of measures. It also includes
application of research to be conducted to better understand the ecological response of measures and
guide future investments.

Funding of ecosystem restoration needs to be predominately Federal funding. The proposed
regional cost sharing arrangement as supported by the Mississippi Valley Division, States, U.S. Fish
and Wildlife Service is for a combination of 100 percent Federal and cost-shared 65 percent Federal
and 35 percent non-Federal funding for implementation of the ecosystem restoration portion of the
plan. The recommended ecosystem restoration framework plan consists of an estimated 1,010 projects
with a combined first cost of about $5.3 billion, of which $4.25 billion is proposed to be 100 percent
Federal.

The Scenarios developed to represent the future traffic forecasts do not represent a valid picture
for the future. The recommended plan recognizes the uncertainty in demand for waterway
transportation especially grain, and has accounted for the uncertainty by the development of an
adaptive implementation strategy. The Department of Transportation and Agriculture concur that the
scenarios represent a plausible range of future demand for grain exports. The traffic scenarios calling
for traffic increases have been recently characterized by the U.S. Department of Agriculture as
consistent with their Baseline Projections for grain exports. In a letter of February 24, 2004 the
Administrator of the Agricultural Marketing Service indicates that the USDA’s latest Baseline
Projections show corn exports increasing by 53 percent for the next decade and that the Baseline
increase in export growth is consistent with the positive growth scenarios used in the Corps’ feasibility
study. The USDA’s Chief Economist, estimated that corn exports through the Gulf of Mexico would
increase 29 to 36 percent by 2014.

Use of the Tow Cost and ESSENCE economic models are not sufficient to make an investment
decision. The feasibility study recognizes that the current economic models available to the Corps of
Engineers have strengths and weaknesses. Rather than using a single model, the study utilizes two
economic models and five potential future traffic scenarios to display a range of potential benefits for
the navigation improvements being evaluated. The result is that the uncertainties surrounding the
justification of the navigation efficiency improvements are fully displayed for decision makers in the
Administration and the Congress. The Corps is actively engaged in a research program to improve its
economic modeling capability but the results of this research are years away from potential application
to navigation studies. The adaptive implementation strategy includes reevaluation with new economic
models when they become available in the future. The Corps has initiated a research effort, outside
this study, to develop new economic forecasting models that incorporate spatial equilibrium concepts.
Upon the completion, testing, peer review, and acceptance of such models, an evaluation report would
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be prepared utilizing these new tools to re-evaluate UMR-IWW commercial traffic forecasts. This
report would convey this new information to Congress along with the Corps’ recommendation
whether or not to stop or delay construction based upon changes in traffic forecasts.

The study needs to fully evaluate non-structural measures. The recommended alternative calls for
immediate implementation of small-scale measures such as mooring cells and switchboats at the most
heavily utilized locks while larger scale measures are planned and designed. The Feasibility Study
concluded that master scheduling and congestion fees, were impractical to implement due to
operational and market characteristics of the system. The Corps is committed to the development and
testing of an appointment scheduling system during the adaptive implementation process.

Public REViIEw AND COMMENT

The Draft Integrated Feasibility Report and Programmatic Environmental Impact Statement public
review period extended from May 14 to July 30, 2004. Nearly 40,000 comments on the draft report
were received from over 4,300 persons during the public comment period. The global importance of
this issue is reflected in the fact that email responses were received from each of the 50 States, in
addition to Washington, D.C., and Canada. The comments ranged from complete support of the
recommended plan to support for returning the river to its natural state. These views are not
necessarily those of the general public, since they do not constitute a valid random or representative
sample of the general public. Thus, although this information can provide insight into the perspectives
and values of the respondents, it does not necessarily reveal the desires of society as a whole.

The State and Federal agencies generally agreed with the adaptive implementation strategy central to
the recommended plan. They felt this approach would provide the opportunity to re-evaluate
investment decisions as more information is obtained. The navigation and agriculture non-
governmental organizations generally endorsed the recommended plan with a heavy emphasis on
supporting infrastructure improvements. The environmental non-governmental organizations
generally support more ecosystem restoration than contained in the recommended plan and support the
desire to have nonstructural and small-scale measures implemented prior to any consideration for
large-scale improvements such as new locks.

Chapter 13 contains a summary of report comments and stakeholder views received during the May 14
— July 30 review period. A complete record of comments, responses, and letters can be found in the
Response to Comments Appendix.

RECOMMENDED PLAN: DUAL PURPOSE INTEGRATED PLAN

The UMRS is a multi-purpose river system that provides economic and environmental benefits to the
Nation. The stakeholders of the UMRS have expressed their desire to seek a balance between the
economic, ecological, and social conditions to ensure the waterway system continues to be a nationally
treasured ecological resource as well as an efficient national transportation system. It is proposed that
an integrated plan be approved as a framework for modifications and operational changes to the Upper
Mississippi River and Illinois Waterway System to provide for navigation efficiency and
environmental sustainability, and to add ecosystem restoration as an authorized project purpose. The
integrated plan will provide better focus and flexibility to adaptively manage the operation and
maintenance of the system for both navigation and the environment. The plan will include a long-term
framework (Alternatives 4 and 6) for navigation efficiency improvements to include small-scale
structural and nonstructural measures, new 1,200-foot locks and lock extensions, and appropriate
measures to avoid, minimize, and mitigate for environmental impacts at a first cost of $2.4 billion plus
annual switchboat operation costs of $18 million. It also includes a $5.3 billion long-term framework
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(Alternative D*) ecosystem restoration plan to be accomplished in cooperation with the U.S. Fish and
Wildlife Service, the five States, and private non-profit groups to improve the natural resources of the
river through projects for habitat creation, water level management, fish passage, and floodplain
restoration.

Recommended Cost Sharing Plan

The proposed cost sharing arrangement is for a combination of 100 percent Federal and cost-shared 65
percent Federal and 35 percent non-Federal funding for implementation of the ecosystem restoration
portion of the plan. The 100 percent Federal funding is proposed for those ecosystem restoration
measures that primarily address the ongoing impacts of the existing 9-foot navigation project. There
are three primary reasons for recommending a large proportion of 100 percent Federal funding: (1)
there are extensive Federal resources within the waterway including almost 285,000 acres of National
Wildlife and Fish Refuges; (2) there is a large role that the operation of the existing 9-foot navigation
project has played in the environmental degradation addressed by the ecosystem restoration plan; and
(3) there is the interstate nature of the navigation system and the fact that is passes through five
different states significantly complicating any cost sharing arrangements. The operation, maintenance,
replacement, repair and rehabilitation costs are proposed to be assumed by the agency with
management responsibility for the land on which the project is located or the operation and
maintenance responsibility for the structure being modified. The plan also includes seeking authority
to allow for Federal participation (100 percent Federal or cost shared as applicable) in major
rehabilitation of projects damaged in major flood events.

The recommended ecosystem restoration framework plan consists of an estimated 1,010 projects with
a combined first cost of about $5.3 billion. The total estimated operation and maintenance costs for
these projects over a 50-year project life in 2003 dollars are estimated at $257 million. The first cost
of the 100 percent Federal projects is estimated at about $4.25 billion. The total first cost of the cost
shared floodplain restoration projects is estimated at about $1.05 billion with a Federal share of about
$680 million and a non-Federal share of about $370 million. Since the majority of the land and water
areas of the UMRS are managed by either the U.S. Fish and Wildlife Service or the 5 states, the Corps
operation and maintenance responsibility will be largely limited to fish passage facilities, operational
costs of water level management, and operation and maintenance of dike and wing dam alterations.
These costs are estimated at a total of $30 million over a 50-year period. The remaining 50-year total
operation and maintenance cost of $227 million will be borne by the U.S. Fish and Wildlife Service,
the states and other cost share partners.

The primary partners in the implementation of the ecosystem restoration projects will be the U.S. Fish
and Wildlife Service and the states in assuming the operation and maintenance responsibility for
completed habitat projects and the states and non-profit entities for cost sharing and operation and
maintenance of floodplain restoration projects. The partners have expressed interest in participating in
this cost sharing arrangement.

Adaptive Implementation

The integrated plan will be implemented through an adaptive approach that will include checkpoints
requiring future reporting to the Administration and Congress. The plan will be administered by the
Corps of Engineers in full collaboration with the other Federal and State agencies involved in
management of the UMRS. The integrated plan will seek authorization for the following:

1. Authorization and immediate implementation of Alternative 4 small-scale structural and
nonstructural measures at a total cost of $218 million to include:
0 Mooring facilities at Lock and Dams 12, 14, 18, 20, 22, 24 and LaGrange ($11 million).
0 Switchboats at Lock and Dams 20-25 phased approach ($207 million for 15 years).
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o
(o]

Appropriate mitigation.
Cost of construction and mitigation shall be paid 50 percent each from the Inland Waterways
Trust Fund and the general fund of the U.S. Treasury.

2. Authorization and immediate implementation of the first increment of Alternative 6 at a total
cost of $1.66 billion to include:

o
o
(o]

New 1,200 foot Locks at Lock and Dams 20-25, La Grange, and Peoria ($1.46 billion).

Appropriate mitigation ($200 million for site-specific system effects).

Adaptive implementation to include the following decision points and Congressional

oversight:

* A notification report at the end of design and before construction contract award that
presents (1) all new information resulting from monitoring river traffic and markets, and
(2) the results of any improved models and analysis.

=  An evaluation report will be submitted in approximately 5-7 years to the Administration
and Congress upon the reevaluation of regional, national and world market conditions and
development and application of new peer-reviewed models, concluding with a
recommendation on whether or not to stop or delay lock construction. These new models
will be subjected to review by scientific peers and the model’s acceptability will be based
on validated theory, computational correctness, and model appropriateness for the study
tasks.

*  Anupdated feasibility report requiring additional authorization before proceeding with the
five lock extensions at Locks 14-18.

The cost of construction and mitigation shall be paid 50 percent each from the Inland

Waterways Trust Fund and the general fund of the U.S. Treasury.

3. Authorization of continued study and monitoring of the system to include:

O O0OO0OO0Oo

o

Development of an appointment scheduling system.

Development of a new spatial model.

Collection of demand elasticity data.

Monitoring of traffic delays and patterns.

Monitoring of domestic and global grain market conditions, land use, crop yield technology,
and developments in China regarding import trends.

Cost of the study and monitoring plan shall be paid 50 percent each from the Inland
Waterways Trust Fund and the general fund of the U.S. Treasury.

4. Authorization of the first 15 year increment of the Alternative D* framework at a total cost of
$1.462 billion to include:

a.

The following measures shall be specifically authorized for implementation at a total Federal

cost of $250 million and require project implementation reports to be approved by the

Secretary of the Army prior to appropriation of funds.

0 Fish passage at Dams 4, 8§, 22, and 26, and initial Engineering and Design at Dam 19
($209 million total).

0 Dam point control at Dams 25 and 16 ($41 million total).

A programmatic authority to implement measures that will provide substantial restoration
benefits and will include funds for adaptive management and monitoring at a total cost of
$935 million. These measures will include:

0 water level management (i.e., drawdowns) in 12 pools,

0 23 island building projects,

0 backwater restoration at 33 sites,
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O O0OO0OO0OO0Oo

29 side channel restoration efforts,

wing dam/dike alteration at 19 locations,
island/shoreline protection at 73 sites,

improving topographic diversity at 9 locations,

13 dam embankment lowering projects, and

reduction of water level fluctuation on the Illinois River.

The programmatic authority will include the following:

(0]

(0]

Project implementation reports for these measures will be reviewed and approved by the
Secretary of the Army (the Secretary)..

Total cost of each feature will not exceed $25 million and will be appropriated from the
general fund of the U.S. Treasury.

The cost of operation, maintenance, repair, replacement, and rehabilitation for these
features shall be the responsibility of the Federal or State agency administering and
managing the public land on which the project is located.

The costs for major rehabilitation of projects constructed and damaged in major flood
events shall be 100 percent Federal within the project and aggregate limits specified
above.

The cost of a new report at the end of 15 years to be provided to the full Congress for
potential authorization of additional increments of the plan.

c. Authorization for acquisition of 35,000 acres of land for the purposes of floodplain
connectivity, wetland and riparian habitat protection and restoration at a total cost of $277
million. The acquisition shall be from willing sellers. The total Federal cost is estimated at
$180 million and the non-Federal cost is estimated at $97 million. The cost sharing
requirements for this acquisition are as follows:

o
o

(0]

The Federal share of the cost of land acquisition and restoration shall be 65%.

The non-Federal sponsor shall be responsible for all lands, easements, rights-of-way and
relocations necessary to implement the land acquisition and restoration projects.
Non-Federal sponsors may include nonprofit entities.

Regardless of the date of acquisition, the value of lands or interest in lands and incidental
costs for land acquired by a non-federal sponsor in accordance with a project
implementation report for any land acquisition and restoration project shall be included in
the total cost of the project and credited towards the non-Federal share (35%) of the cost
of the project. The value of the lands or interest in the lands and incidental costs for lands
acquired by a non-Federal sponsor that exceed the non-Federal share of the land
acquisition and restoration project costs shall be reimbursed to the non-Federal sponsor.
The non-Federal sponsor shall be responsible for the cost of operation, maintenance,
repair replacement, and rehabilitation of projects under this section.

The costs for major rehabilitation of projects in this section that are damaged by flood
events shall be cost shared.

The Secretary may provide credit, including in-kind credit, toward the non-Federal share
of land acquisition and restoration projects under this section for the reasonable costs of
any work performed in connection with a study, preconstruction engineering and design,
or construction that is necessary for project implementation. The credit for the work shall
be limited to the non-Federal share and shall not result in any reimbursement.

Project implementation reports for these features will be reviewed and approved by the
Secretary.
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PURPOSE OF AND NEED FORACTION 1

1.0 PURPOSE OF AND NEED FOR ACTION
1.1 Purpose of this Feasibility Report and Programmatic Environmental

Impact Statement (PEIS)
The purpose of this document is to provide a comprehensive documentation of the Upper Mississippi
River-Illinois Waterway (UMR-IWW) System Feasibility Study process and final recommendations for
action. Traditionally, the Feasibility Report and PEIS are produced as two separately bound documents.
However, a single integrated document meets the requirements of the National Environmental Policy Act
(NEPA) and the Corps decision-making process without duplication. The main table of contents includes
asterisks for those traditional NEPA required chapters and sections to allow ready access for those
specifically interested in the NEPA compliance review.

The report organization and contents are intended to allow the reader to become familiar with the
background and history of this magnificent river system leading to the current study including a full
disclosure of decision process and compliance with Corps policy and guidance in addition to applicable
Federal and State laws. The information provided in Chapters 1 through 3 establishes a review of the
study purpose, history, organizational structure, and decision process. Chapters 4, 6, 7, and 12 provide a
comprehensive description and explanation of the UMR-IWW System Navigation Study decision process
leading to the identification of a Recommended Plan for Ecosystem Restoration and Navigation
Efficiency (Chapter 14). Chapters 5, 8, 9, 10, and 11 provide legally required disclosure and
documentation concerning the direct, indirect, and cumulative environmental effects attributable to the
proposed actions as well as appropriate avoid, minimize, and mitigation measures. Chapter 13 outlines
the process followed by this study during the public review period (May 14 — July 30, 2004). Chapter 15
provides a listing of the Corps team that assisted in the preparation of this document. Chapter 16 provides
a comprehensive listing of the 140+ technical reports (with abstracts) that were generated over the course
of this decade-long study. Chapter 17 lists the references cited in the document. Chapter 18 includes a
listing of the individuals and organizations that received a hardcopy of this Final document. The
Appendices included on the enclosed Compact Disc contain electronic copies of several thousand pages
of detailed information documenting the methodology, results, and conclusions for each of the primary
study components: Engineering, Economics, Environmental Impacts, Ecosystem Sustainability, Public
Involvement, Real Estate, and Quality Management. Two additional appendices are also provided that
(1) convey the responses to comments received during the review period for the draft version of this
document (May 14 — July 30, 2004) and (2) document the guidance memorandums that have shaped and
guided the study since August 2001.

1.2 Study Authority
Authority for the Upper Mississippi River-Illinois Waterway System Navigation Study (the Navigation
Study) is contained in Section 216 of the Flood Control Act of 1970 (Public Law 91-611) which states:

“The Secretary of the Army, acting through the Chief of Engineers, is authorized to review the
operation of projects the construction of which has been completed and which were constructed
by the Corps of Engineers in the interest of navigation, flood control, water supply, and related
purposes, when found advisable due to significantly changed physical or economic conditions,
and to report thereon to Congress with recommendations on the advisability of modifying the
structures or their operation, and for improving the quality of the environment in the overall
public interest.”

1.3 Study Purpose and Scope
The Upper Mississippi River-Illinois Waterway System Navigation Study is a feasibility study addressing
navigation improvement planning and ecological restoration needs for the Upper Mississippi River and
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Illinois Waterway system for the years 2000-2050. This study was originally narrowly focused on the
need for navigation improvements at 29 lock and dam facilities (35 locks) on the Upper Mississippi River
(UMR) and 8 locks on the Illinois Waterway (IWW) and the impacts of providing these improvements.
Specifically, the principal problem addressed was the potential for significant traffic delays on the system
within the 50-year planning horizon, resulting in economic losses to the Nation. The study was
restructured in 2001 to additionally provide for a balanced consideration of fish and wildlife resources
along with navigation improvement planning. The creation of this new study purpose was intended to
provide consideration for the changes to ecosystem structure and function imposed by the operation and
maintenance of the existing 9-Foot Channel Navigation Project in addition to the potential navigation
system efficiency improvements. A major emphasis of the study was to identify a method to modify the
way the Corps operates and maintains the system to strive for economic, environmental, and social
sustainability. The feasibility study is intended to provide a long-range plan of action that will ensure the
UMR-IWW System can maintain its recognition as a nationally treasured ecological resource as well as
an efficient national transportation system.

The primary opportunities are to reduce or eliminate commercial traffic delays and improve the national
and regional economic conditions while restoring, protecting, and enhancing the environment. The
primary goal of the feasibility study is to outline an integrated dual-purpose plan to ensure the
economic and environmental sustainability of the UMR-IWW Navigation System. To fully address
this goal, the following three planning objectives were established:

OBJECTIVE 1. Recommend measures to provide for a safe, reliable, efficient, and sustainable
UMR-IWW Navigation System over the planning horizon.

OBJECTIVE 2. Recommend measures to address the cumulative impacts including ongoing
effects of the operation and maintenance of the UMR-IWW Navigation
System.

OBJECTIVE 3. Assure that any recommended measures are consistent with protecting the
Nation’s environment and avoiding, minimizing, or mitigating significant
environmental, cultural, or social impacts.

The following four major constraints or assumptions have limited the range of options and investigations
undertaken as part of this study:

a) No systemic modifications to deepen or widen the channel were considered.

b) This report represents a system level feasibility study that assesses the navigation efficiency and
ecosystem restoration needs for the 50-year planning horizon. As such, it differs from a
traditional feasibility study in scope and level of detail of site-specific planning and engineering.
Recommendations for navigation efficiency and ecosystem restoration improvements will
generally require additional site-specific planning and engineering documentation prior to
initiation of construction activities.

¢) This study will only address ecosystem and floodplain management needs related to the navigation
system. While this study is systemic in nature, it does not represent a comprehensive river basin
study.

d) Because of authority, resource, and time constraints, this study does not represent a full multi-
modal study. The study did not attempt to fully assess all possible future alternative
transportation modes that could be developed or to present a full comprehensive analysis of the
potential environmental impacts associated with increased use of alternative modes if waterway
improvements are not made. However, some evaluations of existing primary alternatives (e.g.,
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railroads) were conducted, including an evaluation of transportation cost comparisons and limited
evaluation of environmental impacts.

1.4 Study Vision Statement

A key foundation of the restructured study has been the emphasis on collaboration with the stakeholders
of the system (See Section 2.2.3). As part of the study restructuring, the stakeholders were asked to help
develop a new vision statement that acknowledged the restructured study purpose and primary objectives.
The collaboratively developed vision statement reads as follows:

“To seek long-term sustainability of the economic uses and ecological integrity of the
Upper Mississippi River System.”

The following definition of sustainability was collaboratively developed and agreed to by the group as
well:

“The balance of economic, ecological, and social conditions so as to meet the current,
projected, and future needs of the Upper Mississippi River System without compromising
the ability of future generations to meet their needs.”

The vision statement and definition of sustainability form the basis for the restructured feasibility study.
The sustainability concept will reflect that economic activity will be evaluated for environmental impact
and that environmental actions will be evaluated for economic impact. The goal of economic and

ecosystem sustainability will be achieved through an integrated and adaptive river management process.

1.5 Description of the Study Area

The study area comprises the Upper Mississippi River System (UMRS), as defined by Congress in the
Water Resources Development Act of 1986 (WRDA 1986), which includes the Upper Mississippi River
from Minneapolis, Minnesota, to Cairo, Illinois (854 river miles); the Illinois Waterway from Chicago to
Grafton Illinois (327 river miles); and navigable portions of the Minnesota (15 river miles), St. Croix (24
river miles), Black (1 river mile) and Kaskaskia Rivers (36 river miles). The study area includes portions
of five Midwestern States: Minnesota, Wisconsin, lowa, Illinois, and Missouri (Figure 1-1). Fifty-eight
counties and 23 major river communities lie on the banks of the UMR, including the cities of
Minneapolis, St. Paul, Red Wing, and Winona, Minnesota; La Crosse and Prairie du Chien, Wisconsin;
Dubuque, Davenport, Muscatine, and Keokuk, lowa; Moline, Rock Island, Quincy, Alton, and Cairo,
Illinois; and Hannibal, St. Louis, and Cape Girardeau, Missouri. Twenty counties and 15 major
communities border the Illinois Waterway. River cities include Chicago, Joliet, Ottawa, LaSalle-Peru,
Peoria, Pekin, Beardstown, and Grafton.

Because of the dual-purpose nature of this study, it is important for the reader to understand the
differentiation between the UMRS ecosystem, which refers to the entire floodplain area and associated
physical, chemical, and biological components, and the UMR-IWW Navigation System, which refers to
the narrow (300-500 m) 1,200 miles of 9-foot navigation channel, 37 lock and dam sites (43 locks), and
thousands of channel training structures (Figure 1-2). Differentiation was necessitated for plan
formulation purposes, especially in the formulation/evaluation of alternative improvement plans. The
following provides a more detailed description of these study area components.
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1.5.1 UMRS Ecosystem

The UMRS ecosystem includes the UMR-IWW System, as well as the aquatic and terrestrial habitats and
species that are critically important to large river floodplain ecosystems. The total acreage of the UMRS
river-floodplain ecosystem exceeds 2.6 million acres. The UMRS ecosystem is typically described using
four distinct river reaches based on ecological criteria, including river flow and hydrology,
geomorphology, and land use. The following provides a brief description of these four UMRS reaches.

e Reach 1: The Upper Impounded Reach includes UMR Pools 1 through 13. It is characterized
by an island-braided morphology, the locks and dams which had a pronounced effect on the
distribution of river water, urban development in some floodplain areas, and a relative lack of
levees throughout the reach. The reach has a high proportion of public land that supports forest,
wetland, and other desirable habitat.

o Reach 2: The Lower Impounded Reach includes UMR Pools 14 through 27. It exhibits
significant change through the reach. It emerges from a narrow gorge through Pools 14 and 16
and spreads out to a 5- to 7-mile broad fertile floodplain that has been highly developed for
agriculture and about 50 percent leveed. The lock and dam system maintains stable navigable
water depths, but did not greatly expand surface waters in most of the reach. Floodplain
terrestrial prairie and forest were developed for agriculture long ago, but riparian forests and
forested islands persist riverward of the levees.

e Reach 3: The Middle Mississippi River Reach beginning just south of the Missouri River
(below Lock 27) is a free-flowing reach (i.e., no dams) with a highly developed channel and
floodplain. The navigation channel is maintained with channel training structures (e.g., stone
dikes, closing structures, etc.) and dredging. It is largely a single main channel with degraded
side channels and very few backwaters. The main stem levees are very large and isolate more
than 80 percent of the floodplain except during the most extreme floods. The floodplain is
predominantly crops except for a narrow riparian corridor between the levees and river channel
and habitat patches within agricultural levee districts.

e Reach 4: The Illinois Waterway has an upper reach with relatively steep gradient, with an
average fall of 18 inches per mile, five high head dams (>20-foot lift), an impounded river valley
and a river bottom comprised primarily of sand, rock cobble, and bedrock. The upper reach is
heavily developed with industry and large cities such as Chicago, La Salle, and Peru. The lower
river reach occupies the pre-glacial bed of the Mississippi River and has a low gradient, with an
average fall of 1.8 inches per mile, two low head dams (<10-foot lift), a broad floodplain, and a
river bottom comprised primarily of silt and sand. The Lower Illinois Reach includes Peoria
Lake, a large main stem lake; the La Grange Pool, which is a mix of agriculturally developed
floodplain, and channels, backwaters, and managed wetlands; and the Alton Pool, which is highly
developed for agriculture except near the confluence with the Mississippi River.

The Upper Mississippi River System Flyway is used by more than 40 percent of the migratory waterfowl
traversing the United States. The river system also supports migratory fish that move from the ocean to
the headwaters and riverine species that have been documented to move great distances through the
Mississippi River Drainage. The freshwater mussel assemblage, one of the most diverse and abundant
when compared to other regions of the world, is highly threatened by human activity of all types. These
migratory species and the threatened and endangered species in the region are the focus of considerable
Federal and State wildlife management activities. In the middle and southern portions of the basin, the
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habitat provided by the main stem rivers represents the most important and abundant habitat in the region
for many species.

1.5.2 UMR-IWW Navigation System

The Upper Mississippi River extends from the confluence with the Ohio River, River Mile 0.0, to Upper
St. Anthony Falls Lock in Minneapolis-St. Paul, Minnesota, River Mile 854.0. The Illinois Waterway
extends from its confluence with the Mississippi River at Grafton, Illinois, River Mile 0.0, to T. J.
O’Brien Lock in Chicago, Illinois, River Mile 327.0. The UMR-IWW Navigation System contains 1,200
miles of 9-foot deep channels, 37 lock and dam sites, and thousands of channel training structures. The
width of the 9-foot channel is generally maintained at 300 feet, but may extend to 500 feet on river bends.
The 9-foot channel borders are delineated with red and green buoys maintained by the U.S. Coast Guard.
Detailed navigation charts are available for both the UMR and IWW, and can be procured from Corps of
Engineers District Offices.

1.6 Background and History

1.6.1 Upper Mississippi River Navigational Overview

The Federal Government began constructing navigation improvements on the Upper Mississippi River as
carly as the 1820s (Table 1-1). These initial efforts consisted primarily of removing snags, shoals, and
sandbars; excavating rock ledges; and closing off meanders, sloughs, and backwaters to confine flow to
the main channel. In 1878, Congress authorized the first comprehensive project on the Upper Mississippi
River—the 4Y;-foot channel—and in 1907, the 6-foot channel. In the next two decades, Locks and Dams
1 and 2 and what is now Lock and Dam 19 were authorized. Since 1930, when Congress authorized the
9-Foot Channel Navigation Project, the remaining 26 locks and dams were constructed between
Minneapolis, Minnesota, and St. Louis, Missouri. Below St. Louis, “open channel” techniques, such as
stone dikes, bank revetment, and dredging, are used to maintain the channel. The 9-foot channel has been
in operation since approximately 1940.

In the 1960s, due to increasing congestion at Lock and Dam 26, a study was conducted to evaluate
replacing the facility with a new lock and dam near Alton, Illinois. In 1978, Congress authorized the
construction of a new dam with a single 110-foot by 1,200-foot lock chamber. Construction was initiated
in 1979. This facility, eventually named the Melvin Price Locks and Dam, was completed in 1990. The
authorization (Public Law 95-502) required to build that lock and dam also directed that a study be
completed to assess further navigation capacity needs. That study, the Comprehensive Master Plan for
the Management of the Upper Mississippi River System, recommended construction of a second 110-foot
by 600-foot lock at the new facility. This “Second Lock” was authorized by the Supplemental
Appropriation Act of 1985 (Public Law 99-88) and WRDA 1986, and construction was completed in
1994.

1.6.2 lllinois Waterway Navigational Overview

The Illinois Waterway is a major tributary of the Upper Mississippi River. It provides navigation from
Lake Michigan and Chicago to the Upper Mississippi River, linking the Great Lakes with the inland
waterway system. The term “Illinois Waterway” is used in place of the Illinois River, since navigation
between the UMR and Great Lakes includes all or portions of the Illinois River, Des Plaines River,
Chicago Sanitary and Ship Canal, Cal-Sag Channel, Little Calumet River, and Calumet River. The
Illinois Waterway has been continuously developed for navigational purposes since 1822 (Table 1-1). In
1927, Congress approved legislation authorizing a 9-foot by 200-foot-wide channel on the Illinois River
from Utica, Illinois, to Grafton, Illinois. This project was to complement a similar project then under
construction by the State of Illinois extending from Utica to Lockport, Illinois. In 1930, Congress enacted
legislation enabling the Federal Government to assume responsibility of the Utica-to-Lockport segment,
already about 75 percent completed. Three years later, the Corps of Engineers completed the project, and
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combining it with the earlier authorized Federal project between Utica and Grafton, opened the Illinois
Waterway to navigation in 1933. Navigation on the waterway was further improved with the construction
of locks and dams at Peoria and La Grange from 1936 to 1938, and the addition of the Thomas J. O’Brien
Lock and Controlling Works on the Calumet River in Chicago in 1960.

Table 1-1. Timetable of Navigation Development Activities on the Upper Mississippi River and Illinois
Waterway.

Activity Year

Upper Mississippi River:
Congress authorizes removal of snags and local obstructions 1824
Congress authorizes 4'4-foot channel from mouth of Missouri River to St. Paul 1878
Congress authorizes 6-foot channel 1907
Construction of Meeker Island Dam (first Lock and Dam 1) 1913
Construction of Lock and Dam 19 1914
Construction of Lock and Dam 1 1917
Congress authorizes 9-foot-deep, 300-foot-wide channel from St. Louis to Cairo, Illinois 1927
Congress authorizes extension of 9-foot channel to St. Paul, Minnesota,

through construction of locks and dams 1930
Construction of 29 locks and dams 1930-1940
Construction of Lock and Dam 27 1953
Construction of 1,200-foot chamber at Lock and Dam 19 1957
Upper and Lower St. Anthony Falls authorized 1937
Lower St. Anthony Falls constructed 1956
Upper St. Anthony Falls constructed 1963
Congress authorizes new dam and single 1,200-foot chamber at Lock and Dam 26 1978
Congress authorizes construction of second chamber (600-foot) at Lock and Dam 26 (R) 1985
Construction of 1,200-foot chamber at Melvin Price Locks and Dam (formerly L&D 26 (R)) 1990
Construction of 600-foot chamber (2™ Lock) at Melvin Price Locks 1994
Major Rehabilitation/Maintenance 1986-present
Illinois Waterway:
Congress authorizes construction of the Illinois and Michigan Canal 1822
Construction of Chicago Sanitary and Ship Canal and 5 low navigation locks and dams 1900
Construction of present-day system of 7 locks and dams 1933-1939
Construction of Thomas J. O’Brien Lock and Controlling Works 1960
Major rehabilitation/maintenance 1975-present

1.6.3 UMRS Ecosystem Overview

Prior to widespread European settlement of the region, the Upper Mississippi River System was a diverse
landscape of tallgrass prairie, wetlands, savannas, and forests. Logging, agriculture, and urban
development over the past 150 years have resulted in the present floodplain landscape that is more than
80 percent developed. Millions of acres of wetland drainage, thousands of miles of field tiles, road
ditches, channelized streams, and urban storm water sewers accelerated runoff to the main stem rivers.
The modern hydrologic regime is highly modified, with increased frequency and amplitude of changes in
river discharge. Dams and river regulation throughout the basin also modify river flows. The modern
basin landscape delivers large amounts of sediment, nutrients, and contaminants to the river. Since
impoundment, sediment accumulation and littoral (i.e., wind and wave) processes in the navigation pools
have greatly altered aquatic habitats.
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At the historic system-wide scale, there were natural gradients in habitat among river reaches. Northern
river reaches were more forested and were composed of mixed silver maple forests, river channels,
seasonally flooded backwaters, floodplain lakes, marsh, and prairie. Beginning around the northern lowa
border and along the lower Illinois River, grasslands and oak savanna dominated floodplain plant
communities. Historic surveys reveal a higher proportion of oaks and other mast trees in the forest
community than at present. Below the Kaskaskia River, the floodplain was heavily forested with species
characteristic of southern bottomland hardwood communities including bald cypress, nuttal and cherry
bark oak. Impacts of river floodplain development include forest loss and water gain in northern reaches,
and grassland and forest losses in the rest of the UMR-IWW.

European settlement in the Upper Midwest region brought many changes to the landscape and waterways.
The rivers provided efficient transportation and were the focal point of commerce and colonization. The
spread of the population upstream along the Illinois River is well documented. As the Midwest economy
and population grew, so did the demand for water transport. The U.S. Government became involved in
Mississippi River navigation in 1824 when the Army Corps of Engineers was tasked with removing logs
and other obstructions from the river channels to ease constraints on steamboat travel which was very
hazardous. Additional information about the UMRS affected environment is available in Chapter 4 of
this document.

1.6.4 Related Historical Studies and Reports

Numerous studies and documents have been completed for the Upper Mississippi River and Illinois
Waterway. It would be a major task to include a summary of each Federal, State, and private study about
the rivers or their navigation system. However, an attempt has been made to include relevant historical
studies undertaken prior to the initiation of this study. These studies served as valuable sources of
preliminary data and reference material for the current study.

1972 - The Mississippi River-1llinois Waterway 12-Foot Channel Study was a joint effort between the
North Central Division, Corps of Engineers, in Chicago, Illinois, and the Lower Mississippi Valley
Division in Vicksburg, Mississippi. The St. Paul, Rock Island, St. Louis, and Chicago Districts
accomplished the work tasks. The study findings were published in a September 1972 report (revised
May 1973) which concluded that the costs and impacts associated with maintaining a 12-foot channel
on the Mississippi River upstream of Grafton, Illinois, would exceed the benefits based on the traffic
projections at that time.

1974 - An Environmental Impact Statement was prepared for Operation and Maintenance of the 9-Foot
Channel, Upper Mississippi River, Head of Navigation to Guttenberg, lowa, by the St. Paul District,
Corps of Engineers. It was filed with the Council on Environmental Quality in August 1974.

1975 - The Environmental Impact Statement for Operation and Maintenance of the 9-Foot Channel,
Upper Mississippi River, Pools 11 through 22 was prepared by the Rock Island District, Corps of
Engineers. The document was filed with the Council on Environmental Quality in January 1975.

1975 - The Environmental Impact Statement for Operation and Maintenance of the 9-Foot Channel,
Illinois Waterway was prepared by the Chicago District, Corps of Engineers. The document was filed
with the Council on Environmental Quality in February 1975.

1975 - In April 1975, the Missouri Botanical Garden published a report entitled, Environmental Inventory
and Assessment of Navigation Pools 24, 25, and 26, Upper Mississippi and Lower Illinois Rivers, a
Vegetational Study.
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1975 - A Plan of Study for a Feasibility Study for the Upper Mississippi River, Small Craft Lock Study,
was prepared in June 1975.

1975 - An Environmental Inventory and Assessment of Navigation Pools 24, 25, and 26, Upper
Mississippi and Lower Illinois Rivers: A Geomorphic Study was published in July 1975.

1975 - The Evaluation of Operational Improvements at Locks and Dam No. 26, Mississippi River was
prepared by Peat, Marwick, and Mitchell & Co. and published in July 1975. The report assesses the
potential to improve lock efficiency through various operational and small-scale improvements.

1975 - The Environmental Impact Statement for Operation and Maintenance of the 9-Foot Channel,
Upper Mississippi River, Pools 24, 25 and Alton was prepared by the St. Louis District, Corps of
Engineers. The document was filed with the Council on Environmental Quality in September 1975.

1976 - The Environmental Impact Statement for Operation and Maintenance of the 9-Foot Channel,
Upper Mississippi River, Middle Mississippi River was prepared by the St. Louis District, Corps of
Engineers. The document was filed with the Council on Environmental Quality in April 1976.

1976 - The Environmental Impact Statement for Construction of the New Lock and Dam 26 (renamed
Mel Price L&D) on the Mississippi River was prepared by the St. Louis District, Corps of Engineers.
The document was filed with the Council on Environmental Quality in July 1976.

1977 - In September 1977, a Recreational Craft Locks Study, Stage Il Report - Upper Mississippi River
(Draft) was published. The study determined where an independent means of moving pleasure craft
from pool to pool is desired, needed, and economically justified.

1978 - The consulting firm of Howard, Needles, Tammen, and Bergendoff, Minneapolis, Minnesota,
conducted a study for the St. Paul District entitled, Recreational Craft Locks Study, Selected
Alternatives - Upper Mississippi River, Minneapolis to Guttenberg, completed in October 1978. The
purpose of this effort was to conduct a more detailed engineering analysis of selected alternatives and
to identify several lock waiting area sites worthy of further study since the September 1977 effort.

1980 - Howard, Needles, Tammen, and Bergendoff provided technical assistance to the St. Paul District
in accomplishing the Recreational Craft Locks Study, Design of Lockage Waiting Areas at Lower
St. Anthony Falls Lock, Lock 2, and Lock 3 - Upper Mississippi River. The January 1980 report,
following the study effort, included detailed designs and costs for the construction of five proposed
lock waiting area beaches and appurtenances.

1980 - In November 1980, a report was published entitled, Mississippi River Year-Round Navigation
Study, Stage 2, Final Feasibility Study. The study was a joint effort by the Corps of Engineers North
Central and Lower Mississippi Valley Divisions. The purpose of the study was to explore the
possibility of extending the navigation season on the Mississippi River and to include economic
justification and environmental impacts for each means. The study findings detailed different types
of engineering solutions such as gate modifications, gate replacements, lock and approach
modifications, and channel modifications. The conclusions determined that year-round navigation on
the river was technically feasible, but navigation interests did not express support for extending the
navigation season.

1980 - The Upper Mississippi River Basin Commission (UMRBC) published a final report in November
1980 entitled, The Upper Mississippi River Main Stem Level B Study. The study participants included
diverse representation from Federal, State, and local governmental entities, regional planning
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agencies, county representatives, universities, and private firms. The major recommendations
regarded flood damage reduction, recreational boating safety, the relationship between navigation and
the environment, water quality management planning, sedimentation analysis and control, and land-
use management planning needs.

1981 - Under the auspices of the National Waterways Study, the Corps of Engineers Institute for Water
Resources prepared, with the contracted assistance of A. T. Kearney, Inc., an Evaluation of Present
Waterways System, dated March 1981. The report discusses commodity flow projections through
2003, lock capacity shortfalls, transportation capability of the present system, and potential actions to
maintain or improve its capability. After evaluating the 8 regions and 31 separate facility locations in
the present waterways system, the Institute for Water Resources identified Lock and Dam 26 as the
most constraining structure on the Upper Mississippi River. Locks 15, 16, 17, 18, 19, 20, 21, 22, 24,
and 25 also were identified as having increased delay times and possible sites needing additional
capacity based on detailed project-level analysis of the relative benefits and costs using one or more
scenarios or sensitivity analyses.

1981 - In April 1981, Louis Berger and Associates, Inc., under contract with the Upper Mississippi River
Basin Commission Navigation and Transportation Work Team, prepared the Final Report, Inventory
of Potential Structural and Non-Structural Alternatives for Increasing Navigation Capacity - Upper
Mississippi River System Master Plan. This report assesses structural and nonstructural methods to
increase capacity of existing locks on the Upper Mississippi River System.

1982 - Between 1977 and 1982, the Great River Resource Management Study, conducted by the St. Paul,
Rock Island, and St. Louis Districts of the Corps of Engineers, with assistance from the U.S. Fish and
Wildlife Service and the UMRBC, investigated several areas of river management. The studies
focused on how to conduct channel maintenance practices, most importantly, dredged material
placement, in an environmentally acceptable manner. The recommendations and techniques offered
in the Great River Environmental Action Teams (GREAT I, 11, and III) reports were approved by the
Board of Engineers for Rivers and Harbors in 1982. Most suggestions were subsequently
incorporated into the Corps of Engineers’ channel maintenance program.

1982 - The UMRBC, responding to a congressional directive contained in Public Law 95-502, published
its January 1982 Comprehensive Master Plan for the Management of the Upper Mississippi River
System. The 3-year effort, undertaken by Federal, State, and local officials, produced several studies
and recommendations. The comprehensive plan contains a management framework for resolving
differences among competing interests and implementing the recommendations. The study provided
the basis for Section 1103 of the 1986 Water Resources Development Act, which included
authorization for a second lock at Melvin Price Locks and Dam and the Upper Mississippi River
System Environmental Management Program. Section 1103 refers to the Master Plan as the guide for
future water policy on the Upper Mississippi River System.

1982 - A St. Louis District report entitled, Mississippi River Navigation System, Adequate Mooring
Facilities for Watercraft - 81181, was published in September 1982.

1983 - A July 1983 document entitled, Recreation in the Upper Mississippi River System: An Overview of
Facility Needs, was published by the Upper Mississippi River Basin Association. It contains a list of
projects within individual States eligible for public funding. The Upper Mississippi River potential
projects included park improvements, parkland acquisition or development, boat access, lock waiting
or holding areas, small-boat harbors and marinas, fishing areas, hiking trails and bikeways, scenic
overlooks and wayside rests, interpretive centers, historical site restoration, and beach creation or
enhancement.
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1983 - In September 1983, Jon Gjerde prepared a report entitled, Historical Resources Evaluation,
St. Paul District Locks and Dams on the Mississippi River and Two Structures at St. Anthony Falls.
This report is discussed in more detail in the historical properties section.

1985 - The St. Louis District published a Reconnaissance Report - Lock and Dam 24, Station Service
Hydropower in April 1985.

1985 - The Rock Island District locks and dams were studied, evaluated, and described by Rathbun
Associates in the report entitled, Historical-Architectural and Engineering Study, Locks and Dams
11-22, Nine-Foot Navigation Project, Mississippi River, dated December 1985.

1986 - The Rock Island District, in cooperation with the St. Paul District, prepared the Final Report for
the Mississippi River, Coon Rapids Dam to the Ohio River, in July 1986. The report summarized the
efforts to improve the flood control systems and cited hydroelectric power potential for
24 Mississippi River navigation projects within the study area.

1986 - The Upper Mississippi River System - Environmental Management Program (UMRS-EMP) was
authorized in the Water Resources Development Act of 1986 (Public Law 99-662). This program,
which includes the Mississippi River and the Illinois Waterway, seeks to rehabilitate and enhance
environmental resources of both rivers. A more detailed description of this program is provided in
Section 4.2.2.1.1 of this document.

1987 - The Environmental Impact Statement for Major Rehabilitation Locks and Dams 2 through 10
Upper Mississippi River was prepared by the St. Paul District, Corps of Engineers. The document
was filed with the Council on Environmental Quality in June 1987.

1988 - A contracted effort between the St. Louis District, Corps of Engineers, and Simons and Associates,
Inc., led to a report entitled, Physical Impact of Navigation of the Upper Mississippi River System,
May 1988.

1988 - A Final Environmental Impact Statement (FEIS), Second Lock at Locks and Dam No. 26
(Replacement), Mississippi River, Alton, lllinois and Missouri, was published in July 1988. It was the
St. Louis District’s opinion that overall system-wide impacts of the second lock were minor.
However, the District could not unequivocally state whether or not the system-wide incremental
navigational impacts were negligible, minor, or significant. Consequently, an interagency Plan of
Study was prepared to identify studies needed to better quantify navigation impacts on the Upper
Mississippi River System due to the operation of the second lock.

1988 - The 1988 Inland Waterway Review (November 1988) was prepared by the Institute for Water
Resources for the Chief of Engineers. While this document does not constitute a system plan, it
provides a 10-year outlook as to the priority needs for planning, design, construction, and operation of
the entire inland waterway system. The review addresses the physical system, traffic levels,
system/lock performance, and financial resource availability for waterways investment.

1988 - The Rock Island District Navigation System Support Center, established in 1988, prepared a
Report on the Upper Mississippi River and Illinois Waterway Navigation System in 1989. The report
is a historical and statistical overview of both navigation systems. It also forecasts growth and
performance capability at each navigation structure.
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1989 - A Final Programmatic Environmental Impact Statement, Major Rehabilitation Effort, Mississippi
River Locks and Dams 2-22; and the Illinois Waterway from La Grange to Lockport Locks and
Dams; lowa, Illinois, Missouri, Minnesota, and Wisconsin, was completed in March 1989. Typical
rehabilitative work included replacement and maintenance of machinery, removal and replacement of
deteriorated concrete, reconstruction of dam piers and gate sills, and replacement of electro-
mechanical systems.

1989 - The States of Illinois, lowa, Wisconsin, Missouri, and Minnesota, with the U.S. Department of
Agriculture and the U.S. Maritime Administration, investigated low-cost measures to maximize
efficiency and productivity of the Upper Mississippi River Navigation System. A five-volume report
entitled, Upper Mississippi River Transportation Economics Study, was published in April 1989. The
primary product of the study was a computer evaluation model called Waterway Efficiency
Evaluation Model (WEEM), which encompasses all aspects of barge operation and could be adapted
for future use on other waterway systems. Study findings and recommendations included uniform
application of fixed barge/tow rigging, fuel monitoring systems, stacking of empty backhaul barges,
hull treatments, new barge and boat hull designs, reduced crew size, sequencing waiting tows,
improving lock approaches, lock automation, and others.

1989 - A Plan of Study (POS) for Upper Mississippi River and Illinois Waterway Navigation Studies was
distributed to the public on August 7, 1989. The POS provided the framework for U.S. Army Corps
of Engineers’ reconnaissance-phase planning studies for both waterways. It detailed the study
authority, purpose, and how the engineering, economic, and environmental components would be
addressed.

1989 - In December 1989, the U.S. Army Corps of Engineers published an Analysis of Recreational
Boating Impact on Navigation Lock Performance.

1991 - A Plan of Study for Navigation Effects of the Second Lock, Melvin Price Locks and Dam was
completed in February 1991. The report, developed by the Corps’ Lower Mississippi Valley
Division, with input from an interagency study team, identifies studies that would quantify navigation
traffic impacts to significant Upper Mississippi River System natural resources. This report provided
the basis for traffic effects research conducted for the UMR-IWW System Navigation Feasibility
Study.

1992 — The Avoid and Minimize Program initiated in 1992 by the St. Louis District was developed as a
commitment made in the 1988 Record of Decision attached to the Melvin Price Locks and Dam
Environmental Impacts Statement for the Second Lock. The St. Louis District has implemented eight
elements, including monitoring, modifications to existing structures, new structures, woody debris
structures, etc., recommended by an interagency coordinating team.

1.7 Need for Action

The Upper Mississippi River System is considered a tremendous economic, social, and ecological
resource, leading to its Congressional recognition (WRDA 1986) as a nationally significant ecosystem
and a nationally significant transportation system. This study will determine whether navigation or
ecosystem improvements are justified and, if so, the appropriate level of improvements, sites, and
implementation schedule for the 50-year planning horizon. The topics presented in this section are
intended to illustrate the economic, social and ecological importance of the UMRS leading to the call for
action and intent of this study. A more comprehensive listing and description of the “Need for Action”
can be found in Chapter 4 describing the future without-project conditions for the UMR-IWW Navigation
System and the UMRS ecosystem.
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1.7.1 Economic Importance of the Navigation System

The system is a vital part of our national economy. The navigable portions of these rivers and the locks
and dams that allow waterway traffic to move from one pool to another are integral parts of a regional,
national, and international transportation network. The system is significant for certain key exports and
the Nation’s balance of trade. For example, in 2000, the Upper Mississippi River System carried
approximately 60 percent of the Nation’s corn and 45 percent of the Nation’s soybean exports. Corn and
soybeans are shipped via the waterway at roughly 60 to 70 percent of the cost of shipping over the same
distance by rail. Other commodities shipped on the system include coal, chemicals, petroleum, crude
materials (sand, gravel, iron ore, steel, and scrap), and manufactured goods.

The importance of the Upper Mississippi River-Illinois Waterway as a shipping artery is underscored by
the increases in tonnage shipped on the system. Waterborne commerce on the Upper Mississippi River
has more than tripled over the past 35 years—growing from about 27 million tons in 1960 to 84 million
tons in 1995. On the Illinois Waterway, the nearly 23 million tons shipped in 1960 doubled over that
same timeframe, growing to 47 million tons in 1995. The UMR segment represents the Mississippi River
from Minneapolis, MN to the mouth of the Missouri River. Because the confluence of the Mississippi
River and the Illinois Waterway is above the confluence of the Mississippi River and the Missouri River,
the majority of Illinois Waterway traffic is reflected in the traffic total for the UMR. The average annual
unconstrained growth rates forecast as part of the study from 2000 to 2050 ranged from 0.6 to 1.2 percent
for the Upper Mississippi River and between 0.7 and 1.2 percent for the Illinois Waterway. On the basis
of these forecasts, total demand would grow on the Upper Mississippi River to approximately 155 million
tons by 2050, with the Illinois Waterway increasing to 81 million tons. However, the portion of this total
future demand that can be accommodated on the system depends in part on what, if any, improvements
are made.

In addition to the navigation system, the Mississippi River basin’s abundant and diverse resources have
attracted and sustained human populations for thousands of years. The region is now home to more than
30 million people. Nearly 80 percent of the population lives in urban areas such as Minneapolis-St. Paul,
Dubuque, Davenport-Bettendorf-Rock Island-Moline (Quad Cities), Muscatine, La Crosse, Quincy,
Hannibal, Cape Girardeau, and St. Louis. Economic activities revolve around machinery, manufacturing,
food and beverage processing, and crop, dairy and livestock production. Regional industries produce
canned, frozen, and dairy foods and manufacture broadcast equipment, construction equipment,
agricultural machinery, ammunitions, chemicals, and aluminum sheet. Many of those industries depend
on the network’s commerce route, which provides over 1,200 river miles of navigable channel with a
minimum depth of 9 feet.

1.7.2 Existing System Capacity

Currently, the capacity of the system is limited by the existing lock facilities. All of the locks, except for
UMR Locks 9 and 26, as well as the IWW T.J. O’Brien Lock, were constructed in the 1930s, and
designed to accommodate smaller tows and only a fraction of the traffic that currently transits the system.
The 1930s locks on the system are 600 feet long, while the prevailing 15-barge tow size has a length
approaching 1,200 feet long. As a result, tows must lock through using a two-step process, which takes
approximately 1.5 to 2 hours. In contrast, a tow can lock through a 1,200-foot lock (e.g., Lock 19 and 26,
and T.J. O’Brien Lock) in approximately 0.5 to 1 hour.

During the 1988 initial appraisal for this study, a newly released report, Inland Waterways Review, listed
eight of the 29 locks on the Upper Mississippi River and 3 of the 8 Illinois Waterway locks among the top
20 locks in the country with the highest average delays (USACE 1988b). Another report, the Inland
Navigation Needs Assessment, identified 11 Upper Mississippi River locks as the highest priority locks
for improvement on the Inland Waterway System (USACE 1990). This remains the case as demonstrated
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by delays at locks around the country in 1997 (USACE 1997¢). The UMR-IWW System had over half
(19 of 36) of the most delayed lock sites in the country. In addition, a number of the other sites are
currently being addressed through ongoing capital improvement construction, including Kentucky Lock,
Tennessee River; Inner Harbor Lock, Gulf Intercoastal Waterway; Olmsted Lock, Ohio River; and
Marmet Lock, Kanawha River.

The capacity of a 110-foot by 600-foot-long lock chamber is approximately 45 to 55 million tons per
year. In contrast, a 110-foot by 1200-foot-long chamber can process roughly 100 million tons per year.
Currently, usage at UMR Locks 20 through 25 is 30 to 35 million tons, approaching 70 to 80 percent of
their capacity. As locks approach their capacity, delays can increase exponentially. In 1995, for example,
delays averaged 6.6 hours per tow at UMR Lock 22. Additional detail concerning current lockage delays
is provided in Section 4.2.1.6.

1.7.3 Ecological Importance of the Ecosystem

The UMRS ecosystem consists of hundreds of thousands of acres of bottomland forest, islands,
backwaters, side channels and wetlands—all of which support more than 300 species of birds, 57 species
of mammals, 45 species of amphibians and reptiles, 150 species of fish, and nearly 50 species of mussels.
More than 40 percent of North America’s migratory waterfowl and shorebirds depend on the food
resources and other life requisites (shelter, nesting habitats, etc.) that the system provides. It also provides
boating, camping, hunting, trapping and other recreational opportunities. The following is a sample of the
species and habitats that are of particular importance in the UMRS or are rarely found in other areas.

o The Mississippi River is the largest riverine ecosystem in North America and third largest in the
world.

e Combined with the floodplains of the navigable sections of the Illinois, Minnesota, St. Croix,
Black and Kaskaskia Rivers cover 2.6 million acres of land and water area.

e [tisa2.6-million-acre large river floodplain laboratory. It is a “system of systems” for us to use,

understand and appreciate. It is a place for this and future generations to learn how to restore and

maintain a “living river” in the face of a global human population that will grow by 1 billion

people in the next 12 years.

Today, some 297,000 acres of the floodplain are within the National Wildlife Refuge System.

It is a migratory flyway for 40 percent of all North American waterfowl.

It is a globally important flyway for 60 percent of all bird species in North America.

At least 25 percent of all fish species in North America are found in the UMRS.

It is important habitat for 286 State-listed or candidate species and 36 Federal-listed or candidate

species of rare, threatened, or endangered plants and animals endemic to the UMR Basin.

1.7.4 Importance of the UMR-IWW System in National Defense

As a mode of transportation, the UMR-IWW System safely and securely transports and delivers a wide
range of goods throughout the country and the world. In times of conflict and crisis, this system has been
used to move troops and support materials safely and efficiently. Support of the Nation’s defense from
navigation projects ranges from carrying surge movements of industrial and energy commodities that rely
on domestic water transportation to moving the Federal Emergency Management Agency’s stockpiles of
strategic commodities which rely on shipments through the ports and the inland waterways. Inland
waterways support military preparedness and mobilization installations, fuel deliveries, support to
ordnance works, arsenals, ammunition plants, and depots.

Waterways are critical assets in effective defense industry mobilization and to the U.S. defense. The
success of a nation in military conflict depends on material production, transportation of materials for that
production, as well as final delivery. A major defense mobilization requirement would induce sharp
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increases in waterborne traffic of strategic materials such as primary metal products, ores, energy
commodities, and chemicals. The major sources of supply and production of these materials are
accessible by the national waterways, which ensure secure and efficient support of all types of military
operations.

The waterways in general, and in particular the UMR-IWW Navigation System, serve as primary routes
for the movement of products, war material and supplies, oversized machinery, and equipment of
strategic national importance.

It is important to emphasize the criticality of national security in port and waterway improvements that
augment the capability to deploy and sustain military forces, when required. Preserving and enhancing
our transportation resources not only makes that infrastructure safer, it also secures our Nation, facilitates
growth in business and industry, creates jobs, and improves the quality of life of our citizens.

1.7.5 Cultural and Social Importance of the UMR-IWW System

The Upper Mississippi River System and associated environments have a rich record of human history
spanning over 12,000 years that is increasingly being documented as one of the most archeologically and
historically significant regions in the country. The abundant and diverse ecological resources found along
the UMR-IWW have attracted and sustained human populations for thousands of years, providing food,
water, shelter, and transportation. In modern times, the UMR-IWW System has assumed a significant
role in the development and prosperity of the Midwestern economy and way or life. The presence of the
rivers provides many benefits to the States and counties along the river corridor. Benefits are derived
from the employment and income generated from transportation of goods, recreation, hydropower
production, and water supply for municipalities, commercial, industrial and domestic use. Some of these
benefits are:

Commercial and recreational fishery.

e About half of the 30 million residents of the watershed rely on the water from the UMR and its
tributaries for municipal and industrial water supplies.

e It provides for over $6.6 billion dollars in revenue annually from some 12,000,000 visitor-days of
use by people that hunt, fish, boat, sightsee or otherwise visit the river, its magnificent bluffs and
communities (Black et al. 1999).

e Recreation and tourism employ 143,000 people in the corridor.

e [t provides the important benefit of over 1,200 river miles of diverse natural, rural and urban open
space for human exploration, experiential education, spiritual renewal and aesthetic enjoyment.

The primary impact area of improvements lies within the 78 counties bordering the Upper Mississippi
River and Illinois Waterway. Together, these counties contain nearly 5 percent of the nation’s population,
with total population in 2000 of nearly 13.4 million. The 2000 population for the UMR counties was
5,933,130, and 7,441,055 for the IWW counties. Fifty-four percent of the study-area counties have over
half of their population living in rural areas. Little fluctuation in the population of the study-area
communities is indicated, with only a 5 percent increase from 2000-2020. Population declines are
forecast mostly in rural counties.

Upper Mississippi River counties are economically diverse, receiving earnings from machinery
manufacturing, food and beverage processing, and crop, dairy and livestock production. Regional
industries produce canned, frozen, and dairy foods, and manufacture broadcast equipment, construction
equipment, agricultural machinery, ammunitions, chemicals, and aluminum sheet. Similarly, agricultural
and industrial production is also the center of economic activity along the Illinois Waterway. Regional
industries produce chemicals, fertilizers, petroleum products, earthmoving equipment and off-highway
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trucks, communication towers, plastics, plate and sheet metal, and diesel engines. Agricultural activities
focus on crop production including corn, soybeans, feed grains, vegetables, and pumpkins. Other
important activities along the waterway include meat processing and manufacturing of patio furniture,
paper products, musical instruments, and appliances.

Throughout the study area, the Upper Mississippi River and Illinois Waterway are essential to the
economies of the counties and States that they border. The UMR segment represents the Mississippi
River from Minneapolis, MN to the mouth of the Missouri River. Because the confluence of the
Mississippi River and the Illinois Waterway is above the confluence of the Mississippi River and the
Missouri River, the majority of Illinois Waterway traffic is reflected in the traffic total for the UMR.
Nearly 80 million tons of commodities traverse the UMR and nearly 40 million tons travel on the IWW
each year, making their way to and from other States, waterways, and international ports. The people
living and working in those places rely on the river system for their livelihood.

An examination of recreational activity and associated economic impact on the UMRS was conducted by
Carlson et al. (1995). This report was based on survey data collected in 1990 and 1991. Not surprisingly,
water-based activities dominate recreation use, with boating, boat fishing and sightseeing being the most
popular activities. Sixty-six to 75 percent of the recreational participants were from counties bordering
the rivers, and most visits (75 percent) were day trips. The study estimated that over 12 million daily
visits occurred throughout the Upper Mississippi River System during the study year. The overall
economic impact analysis related visitor spending to regional income and employment; the analysis
considered direct, indirect, and induced effects of this spending. In addition to the regional context (the
“regions” being those 76 counties bordering the Illinois and Mississippi Rivers, and the entire 5-State
area), the analysis also examined economic benefits to the Nation. It was estimated that, in the study year
(1990), recreation activity generated $400 to $550 million in total output and 7,000 to 10,000 jobs
regionally, and similarly $1.2 billion and over 18,000 jobs nationally.

Water transportation supports thousands of jobs throughout the river corridor, and the Nation, in a variety
of industries. Agricultural, mining and manufacturing industries, public utilities, waterside commercial
development, and water-based recreational activities depend on the inland waterway for their livelihood.
The Regional Economic Development study traced expenditures and transportation cost savings
throughout the economy in terms of additional full-time employment, wage and salary income, and output
of the value of the good produced. The analysis reported that within the study-area States of Illinois,
Iowa, Minnesota, Missouri, and Wisconsin, 21,891 man-years of employment are generated by water-
based industries. This benefit also has an impact on other regions as well as the entire United States. In
the States bordering the UMR-IWW study area, income generated by these business activities is estimated
to be over $509 million, and for the entire United States it is estimated to be over $1.2 billion. Inland
waterway transportation generates thousands of jobs and millions of dollars in taxes for the State and
Federal governments.
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2.0 STUDY BACKGROUND

2.1 Study History

Aspects of the Upper Mississippi and Illinois Waterway System Navigation Feasibility Study have been
underway for more than a decade. The size and complexity of the system, uncertainty regarding
economic forecasts and environmental impacts, and ultimately, the temporary halt of the study have
contributed to this lengthy process. The study history can be categorized into a three-part assessment
process: initial appraisal, reconnaissance study, and finally the feasibility study described in this report.
These investigations involve progressively greater amounts of information gathering and assessment. The
following section briefly highlights the study history of starting with an initial appraisal, conducting
separate reconnaissance studies for the Upper Mississippi River and Illinois Waterways, and the decision
to combine the two studies and conduct a single system feasibility study. The section concludes with a
brief summary of some of the significant guidance and modifications that have been made to the scope of
the study.

2.1.1 Initial Appraisal

Initial appraisals regarding potential capacity increases on the Upper Mississippi River and the Illinois
Waterway were developed in May 1988. The initial appraisal recommended developing a plan of study
to investigate a long-term solution to meeting increased navigation demand and reducing delays for
commercial traffic on the system.

2.1.2 Reconnaissance Studies

In August 1989, a Plan of Study for the Upper Mississippi River and Illinois Waterway navigation
feasibility investigation was completed. This document recommended undertaking two separate
navigation reconnaissance studies for investigating potential navigation improvements—one for the
[llinois Waterway and the other for the Upper Mississippi River. Specific investigations were
recommended to define the base condition, analyze congestion problems, determine system benefits, and
examine environmental impacts. The reconnaissance-level investigation was to begin the process of
establishing prioritized, waterway-specific, capital investment recommendations, including efficiency
measures, required to meet future traffic demand.

The Illinois Waterway Navigation Reconnaissance Study concluded that there may be economic
feasibility for major capital improvements at the La Grange and Peoria Lock sites and the canal upstream
of Marseilles Lock. The study findings are contained in a 3-volume reconnaissance report completed in
October 1990 (http://www2.mvr.usace.army.mil/umr-
iwwsns/documents/Final%20Reconnaissance%20Rpt.pdf). Following a 15-month investigation, the 2-
volume Upper Mississippi River reconnaissance report was completed in June 1991
(http://www?2.mvr.usace.army.mil/umr-iwwsns/documents/Final%20Reconnaissance%20Rpt.pdf). The
Upper Mississippi River Reconnaissance Study concluded, based on preliminary economic analysis, that
navigation improvements may be justified for Locks and Dams 25 through 11 between the years 2000 and
2050. Both documents recommended performing more detailed systemic feasibility level environmental,
engineering, and economic studies.

2.1.3 Guidance and Decisions Prior to Start of Feasibility Study

In October 1991, the two studies were combined to provide a system approach in solving navigation
problems common to both rivers. This systems approach was to include, as appropriate, environmental
studies proposed by the Lock and Dam 26 (Melvin Price), Second Lock, Alton, Illinois Plan of Study that
were needed to address navigation traffic impacts.

On December 9-10, 1992, a Reconnaissance Review Conference was held in Chicago, Illinois.
Representatives of the five UMR-IWW states, the U.S. Fish and Wildlife Service, the U.S. Environmental
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Protection Agency, and various groups representing a spectrum of interests met with Corps of Engineers
staff to discuss conclusions and recommendations from the Upper Mississippi River Reconnaissance
Study. In addition, discussions also covered material described in the Initial Project Management Plan
(later renamed the Project Study Plan or PSP) outlining the scope, cost, and schedule for executing the
feasibility study.

The general conclusion of the Reconnaissance Review Conference was to approve and institute portions
of the recommended study plan that were not the subject of diverging views, and that the resolution of
other issues would likely be resolved over a period of several months. In addition, the Corps of Engineers
determined that the focus of 100% Federal funded environmental studies would be to assess the effects of
incremental increases in traffic associated with any navigation improvements. A broader multi-purpose
environmental study proposed by a number of agencies and organizations would require 50/50 cost
sharing by the states or other sponsors because they would address issues beyond the scope of the Federal
navigation project improvements. It also was determined that the study would not be multi-modal (e.g.,
not consider possible theoretical approaches that would potentially reduce river traffic such as grain
pipelines, magnetic levitation trains, etc.), but that the evaluation would consider the use of other existing
alternatives such as traditional rail. Further, as with other Corps transportation feasibility studies, an
assumption was made that rail and highway systems have or would have the capacity to move goods not
accommodated by the navigation system at the current rate structure.

On March 1, 1993, the Reconnaissance Study Report and the Initial Project Management Plan (IPMP)
were approved, subject to modifications in response to various concerns raised at the Reconnaissance
Review Conference. The study boundary was expanded to the mouth of the Ohio River in the [IPMP. It
also included flume construction and analysis work by the Corps’ Waterways Experiment Station (WES)
to determine physical effects of navigation and additional environmental studies to evaluate impacts to
mussels, impacts to fish spawning habitat, effects of sediment resuspension on plants, and environmental
impacts of recreational craft. The IPMP also included $7.5 million to provide for increased engineering
detail to accomplish the site-specific feasibility study and report, assuming that the study would
demonstrate justification for improvements. These efforts were to be initiated when the system feasibility
study was sufficiently complete to support the timing, size, and justification for the first large-scale
improvements. In regard to this item, the guidance acknowledged that several projects may have to be
designed concurrently and that this need would be considered later in the study process.

Based on the approval of the Reconnaissance Study Report and Project Study Plan, the feasibility study
was initiated in April 1993.

2.1.4 Guidance and Decisions Subsequent to Start of Feasibility Study
The study was initially developed as a 6-year effort, but due to the complexity of the study and comments
from the public and coordinating agencies, modifications to the scope and timeframes were necessary.

As a result of strong interest and concerns expressed by state agencies, interest groups, and the public
after the initial series of public informational meetings in 1993, public involvement efforts were enhanced
to substantially increase the opportunities for the public to be informed about and react to the study
throughout the study process. Updates included allowing increased public interaction with the study team
through a wider variety of meetings, workshops, and conferences. A toll-free telephone number
information line was developed, and the newsletter mailing list was expanded to include nearly 10,000
individuals and groups.

In August 1994, the study was modified to include a constrained budget scenario, consider risk and
uncertainty using a probabilistic risk-based analytical framework, and evaluate the relationship between
the condition and capacity of locks and potential reduced capacity related to the aging of existing

UMR-IWW System Navigation Feasibility Study 18
Final Integrated Feasibility Report and PEIS (September 2004)



STUDY BACKGROUND 2

structures. While efforts were undertaken to consider risk and uncertainty, the need for a constrained
budget scenario was ultimately not required, and the ability to evaluate condition versus capacity, while
attempted, was determined to be beyond the state of the art at that time.

In 1995, funding was increased for environmental studies associated with commercial traffic physical
effects and ecological modeling and more comprehensive assessments of fish, plants, and mussel impacts.
The additional efforts required by the work added 9 months to the schedule, moving the expected
completion date from March 1999 to December 1999. As a result of feedback given at the fall 1994
public meetings, a Regional Economic Development (RED) analysis and assessment of the cumulative
effects of the navigation system on the environment were added, along with increased efforts on
innovative lock design.

In the spring of 1998, study efforts were delayed due to the fact that some economic, environmental, and
engineering efforts were taking longer to complete and review than initially anticipated. During the
summer of 1998, the Corps focused efforts on conducting technical reviews of the innovative, yet
untested, economic model when it was realized how sensitive the model output was to certain inputs. An
effort was then undertaken from November 1998 to February 1999 to gather data on the transportation
demand characteristics of the commodities shipped on the rivers. In total, these efforts delayed the study
an additional year, moving the projected completion date to December 2000.

The completion was further delayed in early 2000 during a Corps policy review of data and
methodologies used on the study. In February 2000, the Department of Defense requested that the
National Research Council (NRC) review the original Navigation Study activities in its role to advise the
Federal Government on science issues for the National Academy of Science. The National Research
Council launched this review in April 2000 and appointed an expert committee under the joint auspices of
the National Academy of Science’s Water Science and Technology Board (WSTB) and Transportation
Research Board (TRB). This review was conducted in accordance with the following statement of task
and was to be completed in one year:

“This study will focus on the U. S. Army Corps of Engineers’ economic analysis
regarding proposed improvements, including economic assumptions, methods and
forecasts regarding barge transportation demand on the Upper Mississippi River-Illinois
Waterway. The Corps must also consider larger water resources project planning issues
such as formal U.S. federal water resource planning guidelines, possible environmental
impacts, and the costs of navigation improvements. Thus while the committee will focus
on the Corps’ economic analysis, they will also comment upon the extent to which these
larger issues are being appropriately considered in the navigation system feasibility
study.”

The NRC was hampered in its initial review of the study by the fact that a draft report had not been
completed for the original study. However, the Corps study team provided a preliminary draft and
partially completed reports in July 2000 to aid the NRC in their review. The NRC review report was
provided to the Corps in February 2001 (National Research Council, 2001). This report included many
recommendations; however, there were four that would influence the future of the study. They were:

The study should include equal consideration of fish and wildlife resources,

The study should assess ongoing effects of the existing Nine-Foot Channel Project,
Defensible 50-year forecasts are unlikely to be achieved,

The Spatial Equilibrium Model used was incomplete and should be further developed. It also
lacked sufficient data to support assumptions. The NRC recommended that the model in its
current form “should not be used in the feasibility study.”

el s
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The complete NRC report can be viewed at: http://books.nap.edu/books/0309074053/html/index.html

After release of the NRC review, the Chief of Engineers announced a pause in the study to allow time to
evaluate the comments and determine a new course of action. The Corps solicited help in this endeavor
by forming a Federal Principals Task Force made up of senior members of the Department of Interior,
Department of Agriculture, Department of Transportation, and Environmental Protection Agency. This
task force provided a national level balance and guidance on important economic and environmental
issues related to the NRC recommendations. The Federal Principals Task Force is a collaborative and
collegial forum for advising the Corps on how to address the NRC recommendations and other key issues
in an appropriate and effective manner. A counterpart-working group defined as the Regional
Interagency Work Group was also established to help guide the future of this study at the local level. This
group worked with members of the Project Delivery Team (PDT) on the details of the various broad
actions needed to address the NRC recommendations and advise the Task Force on the preferred actions.
The Federal Principals Task Force and Regional Interagency Work Group met several times during the
spring and summer of 2001, in order to develop a plan of action on how to address the NRC
recommendations. They considered several topics that needed to be addressed in the plan and presented
them in the form of Issue Papers (see Interim Report for the Restructured UMR-IWW Navigation
Feasibility Study, Appendix 3, July 2002). The topics covered the following environmental and
economic issues:

ENVIRONMENTAL THEMES & ISSUES:

Theme la: Equal consideration for fish and wildlife resources.

Theme 1b: Environmental effects of the existing Nine-Foot Channel Project.

Issue 2: Incorporate a cause and effects cumulative effects analysis in the System Study.

Issue 3: Should the scope of the tow traffic effects analysis be expanded to include quantification of the
impacts of existing traffic (including Second Lock traffic) and traffic increases expected to
occur without navigation expansion, or should existing traffic impacts remain identified as the

baseline condition?

Issue 4: Include an assessment of ongoing project operation and maintenance (O&M) impacts as an
element of the System Navigation Study.

Issue 5: Include a comprehensive mitigation plan that addresses the total array of navigation effects
(O&M impacts, baseline traffic, Second Lock traffic, avoid and minimize, and incremental
traffic) as part of the Navigation Study.

Issue 6: Assessment of traffic effects due to the Second Lock, Melvin Price Lock and Dam.

Issue 7: Upper Mississippi River cooperating Federal and state agencies should develop and implement
a comprehensive ecosystem management plan for the Upper Mississippi River System.

Issue 8: How will site-specific impacts be addressed and incorporated into the overall environmental
impact assessment?

Issue 9: Inadequacy of incremental effects studies due to insufficient data.
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ECONOMIC ISSUES:

Issue l1a: Calculation of Traffic Forecast: Relates to Issue 1, “Spatial Equilibrium Model and Data” of
the National Research Council (NRC) review report.

Issue 1b: Demand Elasticities. Relates to Issue 1, “Spatial Equilibrium Model and Data” of the National
Research Council (NRC) review report.

Issue 1c: Use of ESSENCE Model (Benefit Model). Relates to Issue 1, “Spatial Equilibrium Model and
Data” of the National Research Council (NRC) review report.

Issue 2: Consider nonstructural options for improving traffic management as a baseline condition for the
study. This relates to issue 2 of the National Academy of Sciences Review Report.

The Issue Papers were presented to the Federal Principals Task Force in May 2001. The task force
summarized the Issue Papers and provided recommendations for restructuring the Upper Mississippi
River and Illinois Waterway Navigation Feasibility Study to address the NRC review in the form of a
concept paper. The recommendations are presented in total in Appendix 3 of the Interim Report for the
Restructured UMR-IWW Navigation Feasibility Study.

2.1.5 Study Restructuring

The Concept Paper produced by the Federal Principals Task Force was used as the basis for new guidance
developed by the Corps. The new guidance was released on August 2, 2001, and signaled the restart of
the Navigation Study in a restructured format. The restructured feasibility study focused on the
authorized Federal navigation projects on the Upper Mississippi River System (including the Illinois
Waterway) and the ecological and floodplain resources that are affected by these navigation projects. The
objectives of this restructured feasibility study were to relieve lock congestion, achieve an
environmentally sustainable navigation system, and address ecosystem and floodplain management needs
related to navigation in a holistic manner. The restructured navigation study would ensure that the rivers
and waterway system could continue to be an effective transportation system and a nationally treasured
ecological resource. The restructured study was designed to: (1) further identify the long-term economic
and ecological needs, and potential measures to meet those needs, through collaboration with interested
agencies, stakeholders, and the public; (2) evaluate various alternative plans to address those needs; (3)
present a plan consisting of a set of measures for implementation that will achieve the study objectives;
and (4) identify and address issues related to the implementation of the recommended plan.

A key foundation of the restructured study was it’s new emphasis on collaboration among Federal and
state agencies, non-governmental organizations, and the general public. Collaboration is an important
mechanism for increasing cooperation and communication, fostering trust and understanding among
participants, and allowing a greater set of interests to be met. Since the restart of the restructured
navigation study, all interaction with the stakeholders has been accomplished in a collaborative
atmosphere. Information has been expeditiously shared through meetings, phone calls, and email
distribution. The coordinating committees that were used previously have been redesigned to allow more
participation from the stakeholders of the system. Collaboration has occurred between the economic and
environmental interests by having combined sessions of the Economic Coordinating Committee and the
Navigation Environmental Coordinating Committee. Collaboration was also evident in the March 2002
and October 2003 series of public meetings where stakeholders participated in the meetings.

The following provides a quick reference to specific guidance memorandums or documents that have
shaped and guided the restructured study since August 2001. Copies of these documents can be found on
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the CD accompanying this document or accessed on the study website:
(http://www2.mvr.usace.army.mil/umr-iwwsns/):

a. August 2001: Guidance Memorandum, CECW-PM, dtd 2 Aug 2001, Subject: Upper Mississippi
River and Illinois Waterway (UMR-IWW) System Navigation Study Project Guidance Memorandum.

This memorandum provides the Mississippi Valley Division (CEMVD) guidance on the resumption
of the subject navigation study. The Chief of Engineers has approved restart of the subject study,
generally in accordance with the agreement contained in the enclosed Principals Group's Concept
Paper and in accordance with guidance contained in this memorandum. The Principals Group
consists of Washington-level representatives from the Department of Agriculture (USDA),
Environmental Protection Agency (EPA), Fish and Wildlife Service (FWS), Maritime Administration
(MARAD), and HQUSACE, formed to consider the NRC recommendations and advise the Chief of
Engineers on potential study changes.

b. October 2001: Guidance Memorandum for Commander, Mississippi Valley Division (CEMVD-
MD), CECW-P, dtd 29 Oct 2001, Subject: Review of Upper Mississippi River Comprehensive
Management Plan, Final Plan of Action.

The purpose of this memorandum is to provide comments on the subject plan of action. Most
importantly, we must proceed in a manner consistent with commitments made by the Chief of
Engineers to the Secretary of the Army and the Congress. These include the commitment that he will
be personally responsible for producing a sound report on this project and making a recommendation;
that under the study restructuring he has directed that the U.S. Army Corps of Engineers develop a
comprehensive plan in phases; that he expects to make an interim report to the Secretary of the Amy
in July 2002; that the interim report will present a conceptual plan for addressing navigation and
ecosystem needs; and that he anticipated the release of a draft interim report for public review in
spring 2002. Further, in response to findings of the National Academy of Science, he directed that
scenarios and assumptions about world grain markets and competitive forces as well as
macroeconomic considerations such as world competitiveness, transportation policy and national
security issues will also be considered.

c. July 2002: Interim Report for the Restructured Upper Mississippi River-Illinois Waterway (UMR-
IWW) System Navigation Feasibility Study. July 2002.

This document provides a history of past study activities, the purpose of the restructuring, initial plan
formulation activities including establishment of goals and objectives, and identification of
implementation issues. It also presents a blueprint for moving forward with the feasibility study to
ensure the Waterway System continues to be a nationally treasured ecological resource as well as an
efficient national transportation system.

d. February 2003: Memorandum For Record (MFR), CEMVR-PM, dtd 6 Feb 03, Subject: UMR-IWW
Scenario Probabilities.

In accordance with comments received on the Draft Interim Report, the study team has explored
opportunities for identifying scenario probabilities as part of a sensitivity analysis during the
formulation process. This memorandum contains the background, evaluation of options, and initial
recommendation on this issue. The scenario analysis was pursued based on a recommendation from
the Federal Principals Task Force, in an attempt to address the difficulties and uncertainties associated
with making 50-year traffic forecasts. The product of this effort was the development of five
scenarios that ultimately described alternative levels of unconstrained waterway traffic forecasts for
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the Upper Mississippi River-Illinois Waterway System. Construction of the scenarios flowed from
the effects of thirteen influential variables, which were classified into four "scenario drivers”. While
constructed to represent a range of outcomes, the scenarios were not intended to describe extreme or
highly unlikely outcomes. Each scenario was intended to reflect reasonable representations of the
values assumed for the individual variables combined in such a manner as to also represent
reasonable plausible descriptions of UMR-IWW System unconstrained traffic. However, the
likelihood of scenario occurrence, either numerical or ordinal, was not specified. The initial decision
to not determine scenario probabilities was supported by the Federal Principals Task Force.

e. August 2003: Memorandum for HQUSACE (CEDC), CEMVD-MD-PM, 11 August 2003, Subject:
Upper Mississippi River-1llinois Waterway (UMR-IWW) System Navigation Study Benefit Model
Sensitivity Analysis.

This memorandum documents our use of the original Essence model in the ongoing Upper
Mississippi River-Illinois Waterway System Navigation study. Reference 1.b. contains the
recommendations of the project delivery team (PDT). The PDT recommended using the original
version of the ESSENCE model to conduct a sensitivity analysis of spatial equilibrium effects on
commodity movements along the river. They identified the original ESSENCE model as the most
effective tool currently available to evaluate commodity elasticity and provide meaningful sensitivity
feedback even though the National Research Council reviewers found it not ready for use as a
primary evaluation tool. The MFR was developed in collaboration with stakeholders and contained
input from the Federal Principals Task Force, Regional Interagency Work Group, and other
stakeholders.

f. January 2004: Memorandum for Record: Upper Mississippi River-Illinois Waterway (UMR-TWW)
System, Ecosystem Restoration — Discussion of Authorities and Cost Sharing Options, dtd. 9 January
2004.

Section 3.32 of the Interim Report dated July 2002 contains preliminary discussion of authority and
cost sharing considerations pertaining to the implementation of ecosystem restoration measures to
meet established restoration goals and objectives and assure the ecological integrity of the UMRS.
The Interim Report indicated that the ecosystem restoration measures would be implemented through
a combination of 100 percent Federal and cost shared measures and that the criteria for cost sharing
would be addressed in the feasibility study. This memorandum further explores authority and cost-
sharing options, evaluates the options and makes initial recommendations for inclusion in the
feasibility report scheduled for completion in 2004.

The study is primarily being accomplished in accordance with the August 2001(ref a.) and October
2001(ref' b.) Guidance Memorandums with the exception of the following:

a. Sensitivity Analysis - The Aug 2001 guidance letter stated that the ESSENCE model should not be
used in the feasibility study and that a previously used and accepted model should be used in this
study. Subsequent discussions highlighted the need for the use of the ESSENCE model to
demonstrate the importance of the demand elasticity assumptions. The details on this topic are
located in reference (e).

b. Probabilities - The Aug 2001 guidance letter includes the requirement to include an assessment of the
likelihood of each of the scenarios developed. The advisability of assigning probabilities to the
scenarios was evaluated in reference (d) above and found not to be recommended.
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c. International Competitiveness - The August 2001 guidance letter also recommends addressing
International Competitiveness in the analysis. International competitiveness will not be a primary
evaluative criterion in the final decision process. However, it is inferred that a more efficient
Navigation System will maintain the lowest possible water based transportation rates, equating to a
more competitive commodity price on the international marketplace. The economic models will
produce outputs that can easily be converted to export quantities for the various commodities under
each of the various alternatives and scenarios.

d. Alternative Modes Analysis - The August 2001 guidance letter reccommends a thorough evaluation of
capacity, environmental and social impacts on alternative modes resulting from a model shift due to a
Federal action on the waterway. Alternative modes evaluations will only be evaluated to a limited
extent for environmental and social considerations. A thorough capacity analysis will not be
conducted for any of the alternatives. The measurement of NED transportation savings will follow
the guidance of Engineering Regulation (ER) 1105-2-100 with respect to alternative mode capacity.
Paragraph 6-60.a.(4) states, "In projecting traffic movements on other modes (railroad, highway,
pipeline, or other), the without project condition normally assumes that the alternative modes have
sufficient capacity to move traffic at current rates unless there is specific evidence to the contrary."

2.2 Study Organization

The study boundaries cross three Corps of Engineers Districts (Rock Island, St. Paul, and St. Louis), five

states (Illinois, lowa, Minnesota, Missouri, and Wisconsin), 77 counties, and 38 major river communities.
In addition, a large number of agencies, interest groups, and the general public have an interest and stake

in the study outcome.

2.2.1 Study Team

The study is a multi-disciplinary and multi-district effort. Numerous team members are involved from
the following Mississippi Valley Division (MVD) Corps of Engineers district offices: Rock Island
(MVR), St. Paul (MVP), St. Louis (MVS) and New Orleans (MVN). Additional study team support and
guidance has been provided by representatives from the Corps of Engineers Headquarters (HQ),
Mississippi Valley Division (MVD), Engineering Research and Development Center (ERDC) and
Institute for Water Resources (IWR). The study efforts were conducted by organizing efforts within five
primary Corps work groups (Project Management/Plan Formulation, Economics, Engineering,
Environmental/Historic Properties, and Public Involvement). Work group activities included the support
and involvement of research facilities, universities, other agencies, and independent contractors.

The following paragraphs provide a brief description of the purpose and responsibilities for these five
work groups.

2.2.1.1 Project Management/Plan Formulation

This group assured that work group elements and activities were completed on time and within funds
allocated. It was charged with facilitating information sharing between work groups, ensuring
efficient study progress, and leading and coordinating plan formulation efforts. The following
provides a brief description of the tasks accomplished by this workgroup:

e Provided overall management to the multi-District study team.

e Managed study funds and schedules.
e Led plan formulation efforts in the evaluation of measures and alternatives.

e Served as spokesman for the Corps on all study related activities.
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2.2.1.2 Economics

This group conducted economic evaluations to assure that system-wide effects of alternative plans
were estimated and prepared the economic and social analysis section of the feasibility report. The
following provides a brief description of the tasks accomplished by this workgroup:
e Developed description of historic traffic in terms of tonnages, average delay times at each lock,
and a breakdown of the various commodity groups that are transported on the system.

e Developed waterway traffic forecasts to the year 2050 including the eight major commodity
groups: grain and soybeans, agricultural chemicals, prepared animal feeds, coal, industrial
chemicals, petroleum products, construction materials, and steel/steel sector raw materials.

e Developed a new economic benefit model.
e Helped establish the without-project condition.
o Performed sensitivity analysis for key parameters.

e Performed transportation rate analysis.

2.2.1.3 Engineering

This work group evaluated the current navigation system and anticipated without-project operations
and maintenance, rehabilitation, and replacement needs. It also conducted engineering and cost
estimating efforts to develop and evaluate potential measures and assure that estimates and
recommended solutions were identified within reasonable limits. The following provides a brief
description of the tasks accomplished by this workgroup:
e Determined the future physical condition and investments needed to maintain the current system
at an acceptable level of performance.

e Evaluated efficiency improvements that could be considered in the without-project condition.

e [Evaluated the feasibility of a universe of 92 small-scale structural and nonstructural measures to
reduce lock congestion.

e Evaluated the feasibility of large-scale navigation improvements at 16 sites to include lock
extensions and new locks. Developed several innovative techniques for construction of lock
extensions or new locks.

2.2.1.4 Environmental/Historic Properties

This workgroup collected, analyzed, and interpreted environmental data and developed adequate tools
to assess the impacts of the various Navigation Efficiency alternative plans over the without-project
condition. It also developed the mitigation requirements and costs associated with various
alternatives. It coordinated and prepared the environmental and historic properties portions of the
feasibility report, assured project compliance with environmental statutes, executive orders, and
memoranda, and started to prepare an Environmental Impact Statement (EIS) in compliance with the
National Environmental Policy Act (NEPA) requirements. The following provides a brief
description of the tasks accomplished by this workgroup:

Environmental Impact Assessment

e Through an extensive scoping and coordination process, identified biological, special concern,

cultural/historic, socioeconomic, and recreational resources of concern for the UMR-IWW.

e As part of the initial screening process for large-scale improvement measures, completed
preliminary assessments of site-specific construction impacts.

e Oversaw the completion of over 60 technical studies/reports conducted in support of the overall
environmental impact analysis.
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Developed state-of-the-art models to simulate the hydraulic disturbances of towboats and barge
traffic, and to assess the biological responses to these disturbances.

Facilitated or participated in supporting studies on alternative modes impacts and cumulative
effects.

Developed a landform sediment assemblage database, performed archaeological and structural
studies, and completed final programmatic agreement documentation as part of the cultural
resources/historic properties analysis and compliance.

Developed an initial strategy for implementation of mitigation requirements.

Ecosystem Restoration Alternatives

Developed a comprehensive database of specific, quantitative, local to regional scale UMRS
environmental objectives building on previous work from the Environmental Management
Program Habitat Needs Assessment, Mississippi River Environmental Pool Plans, USFWS
Comprehensive Conservation Plans, and related Study Efforts.

Structured and conducted four regional two-day workshops to collaboratively review, refine, and
add to the UMRS environmental objective database.

Identified ecosystem management and restoration measures that would contribute to attaining the
ecosystem objectives.

Used multiple sources of input (e.g., UMRS Corps Districts, stakeholders, historical project costs
and results, etc.) to estimate potential costs and outcomes of the management and restoration
measures.

Formed a panel of scientists and engineers (Navigation Study Environmental Science Panel). The
Science Panel reviewed requirements for a sustainable river ecosystem and made
recommendations for integrated and adaptive river system management.

Combined varying types and numbers of management and restoration measures into alternative
plans to address local, river reach, and system-wide needs of the UMRS ecosystem. Through
collaborative work with UMRS stakeholders, coordinating committees, and the Navigation Study
Science Panel, these tentative alternative plans were developed to provide a range of ecosystem
protection and restoration opportunities.

2.2.1.5 Public Involvement

This group’s role was to identify and include all potentially affected public interests in the study process,
and provide opportunities to inform, educate, and solicit feedback. The public’s comments and concerns
were collected and identified from newsletter comment sheets, incoming correspondence, input at
meetings, and messages left on the toll-free number. In addition, an internet web site was developed
which facilitated the sharing of interim reports and other study information with the public. The
following provides a brief description of the tasks accomplished by this workgroup:

Distributed 24 newsletters from 1993 to September 2003 to a distribution of nearly 10,000
subscribers.

Conducted Public Meetings

0 October-November 1993 — Public Informational Meetings (14 locations)

November 1994 — Public meetings and NEPA Scoping Meetings (8 locations)
November-December 1995 — Public Open Houses (5 locations)

July-August 1999 — Public Workshops (7 locations)

November 2000 — Public Open Forum Hearings (7 locations)

March 2002 — Public Meetings to present and get the public’s reaction to the study’s new
direction (5 locations)

O O0OO0OO0Oo
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0 October 2003 — Public Meetings to present Tentative Alternative Plans (7 locations)
O June 2004 — Public Hearings to present the Preferred Alternative Plan

e Developed and maintained a toll free information phone and message service.

e Developed and maintained a study website.

2.2.2 Study Cost

The majority of work completed between 1993 and December 2003 was for the determination of future
navigation improvement needs and environmental impacts. Through December 2003, the expenditures
for the study approached $70.6 million. The breakdown of these expenditures among project
management, plan formulation, economic analyses, engineering assessments, environmental/historic
property studies, public involvement, and real estate components of the study are illustrated below (Figure
2-1). A description of each of these work group’s activities is provided in the previous Study Team
Section.

. Real Estate
Puhlic Involve ment $0.12M (0.2%) Management
_$3.U4Ml:4.1% 6.66M (9.1%
Economics (9.1%)

Plan Formulation

$10.99% (14 .9%) $3.90M (53%0)

Engineering
$14 880 (20.2%0)

Environmental
$33 960 (46 2%0)

Figure 2-1. Expenditure distribution for UMR-IWW System Navigation Study (Recon + Feasibility)
through September 2004 (Total = $73.54 million) for the seven main study workgroups ($ in millions and
percent of total).

2.2.3 Collaboration

A National study of 105 ecosystem management projects found that collaboration was cited more than
any other variable (61%) as critical to project success (Yaffee, Phillips et al. 1996). A key foundation of
the restructured study is the emphasis on collaboration among Federal and State agencies, non-
governmental organizations, and the general public. Collaboration is an important mechanism for
increasing cooperation and communication, fostering trust and understanding among participants, and
allowing a greater set of interests to be met.

The study team re-defined and re-structured their organizational structure in August 2001 to support an
increased level of regional and national collaboration with stakeholders, federal partners, the five UMR-
IWW states, and senior management. Upon approval of the study framework laid our in the Interim
Report (July 2002), the study team developed a revised Project Management Plan (PMP) and re-defined
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the manner in which information would be shared amongst the technical components, stakeholders,
federal partners and senior management (Figure 2-2). The study team has been working very closely with
the stakeholders of the system in providing real time information at coordination meetings and through
monthly status reports posted to the study website. The following provides a brief description of the
primary interagency coordination committees that have been involved with the UMR-IWW Navigation
Feasibility Study since it began in 1993:

2.2.3.1 Governors’ Liaison Committee (GLC)

The GLC consists of designated representatives of the governors of the five study states (Illinois, lowa,
Minnesota, Missouri, and Wisconsin). The goal of establishing the GLC was to assure that study
recommendations would merit the support of the people of each state. The purpose of this key committee
is to build consensus among the study area states and to provide the Corps with the position of the
governor of each state on Navigation Study matters. A total of 36 GLC meetings have been held to date.

2.2.3.2 Navigation Environmental Coordination Committee (NECC)

The NECC consists of members from state natural resource agencies, the U.S. Fish and Wildlife Service,
and the U.S. Environmental Protection Agency. This committee was established to facilitate
coordination for study compliance with the National Environmental Policy Act (NEPA), Fish and
Wildlife Coordination Act, Endangered Species Act, and other environmental statutes requiring
interagency coordination. Many Non-governmental Organizations (NGOs) have regularly participated in
the NECC. The NECC has met more than 47 times to help refine environmental modeling procedures
and to provide comments on environmental studies conducted as part of the overall study.

2.2.3.3 Economics Coordinating Committee (ECC)

The ECC consists of representatives from each of the five states, and one representative each from the
Maritime Administration, the U.S. Department of Agriculture, Midwest Area Rivers Coalition (MARC)
2000, and the Corps of Engineers, who chaired the group. The purpose of the ECC is to allow partners
and stakeholders with an opportunity to share their views on economic matters pertaining to the study, to
facilitate efforts to arrive at a consensus on those matters among the members, and to engender a shared
set of goals and expectations for the economic position of the study among all committee members and
the public. The ECC has met 30 times to review key economic assumptions, and provide their input to
the study.

2.2.3.4 Engineering Coordinating Committee (EnCC)

The EnCC consists of representatives from each of the five states in the study area and the Corps. They
met three times during the study to discuss key engineering assumptions and findings. The EnCC met
with navigation industry technical experts and representatives on several occasions to review the practical
and logistical application of both small-scale and large-scale engineering alternatives. The Engineering
Work Group also conducted several expert elicitation forums by inviting experts from construction and
engineering firms to recommend and review conceptual designs and delay figures associated with
construction and operation activities.

2.2.3.5 Public Involvement Coordinating Committee (PICC)

The PICC consists of representatives from each of the five states in the study area and the Corps. The
PICC was established in 1993 to assist in the revision of the public involvement plan. Since then, the
PICC has worked to create a shared set of goals and expectations regarding public involvement matters
among all committee participants, the navigation industry, and the public.

Regular and open communication with our diverse group of stakeholders, state/federal agencies, and
general public is a cornerstone of the re-structured study that has proven very beneficial. The distribution
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of preliminary data, analyses and documents has created a more open and trustful environment in which
to discuss and collaboratively resolve many important technical or political issues. Previously the
stakeholders would be engaged only after a final product had been delivered or final decision rendered.

In the current organizational structure they are part of the process from initial development through final
resolution. This approach has avoided many obstacles or deficiencies that may have only been identified
after the fact. Detailed responses to frequently asked questions are provided on the study website and
updated periodically. In addition, newsletters are published semi-annually and distributed to a mailing list
of over 9,500 stakeholders and members of the interested public, and the study website is updated
regularly with the latest meeting minutes, upcoming events/activities, reports, and information bulletins.
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Figure 2-2. UMR-IWW System Navigation Feasibility Study Organizational Structure Schematic.
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2.3 Corps/Agency Scoping Meetings and Concerns
This section will provide a synopsis of the major agency meetings whose outcomes significantly
influenced the study scope and direction.

2.3.1 Lock and Dam 26 Second Lock Plan Of Study (POS; Feb 1991)

Development of the POS (USACE 1991Db) is considered the starting point for the development of the
Navigation Study environmental impact studies. When a second (600-foot) lock was added to the
existing 1200’ lock at Lock and Dam 26 (Alton, Illinois), it was acknowledged during preparation of the
EIS that the physical effects and biological impacts of increased navigation traffic, induced by the
addition of this lock, were not adequately understood. The second lock EIS recommended the
development of a POS to investigate these potential impacts. In turn, an interagency memorandum of
understanding was agreed to in 1988, and a task force was established to develop the POS.

Initial development of the POS was undertaken by the Corps’ St. Louis District, for eventual review by
state and federal agency staff. One of the outcomes of this review was the decision to formulate the POS
using two interagency work groups, a hydraulic work group and a biological work group. The groups
considered several impact assessment methodologies, and decided to use site-specific studies due to their
flexibility and scientific basis for evaluating incremental impacts.

With this study design chosen, the groups used a two-phased approach that first outlined individual work
units and attempted to establish a cause/effect relationship between current traffic levels and biological
impacts, and to quantify those impacts. If significant traffic-induced impacts were determined, then a
second phase would quantify the impacts due to the traffic increment that was attributable to the
construction of the second lock. A list of 13 potential studies, prioritized into four categories from low to
very high, was then developed by the work groups. The POS was completed in February 1991.

The POS was never formally implemented, but at the outset of the feasibility phase of the Navigation
Study, it was determined that the environmental impact assessment would include the POS studies as
appropriate.

2.3.2 Reconnaissance Review Conference (RRC)

Held on 9-10 December, 1992, this meeting was attended by Corps North Central Division (NCD) (in a
reorganization, NCD was subsumed by the current Mississippi Valley Division) and Rock Island District
personnel, various state and federal agency representatives and other interest groups. The overall purpose
of this meeting was to review the 2-year reconnaissance phase of the Navigation Study, which was
completed in 1992. The major issues which arose from the meeting were: 1) the public involvement
effort was inadequate, and should be strengthened during the Feasibility Phase; 2) the environmental
studies included in the Initial Project Management Plan (IPMP), which was released in November 1992,
focused too narrowly on incremental traffic effects at the expense of broader environmental issues; and,
3) greater emphasis should be placed on environmental restoration opportunities and development of
avoid and minimize measures for navigation system operation and maintenance actions.

2.3.3 Coordinating Committee Meetings

2.3.3.1 Technical Working Groups

During the early years of the feasibility study, technical working groups were assembled for each of the
major resource categories. The objective of these groups, comprised of recognized subject area experts
from government agencies, academia, and the private sector, was to prepare study plans for conduct of
navigation impact assessments. These study plans, after review and comment by the work group
members and the NECC (see next paragraph), formed the basis for detailed scopes of work for conducting
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individual study components. Technical work groups convened for fish, plants, mussels, recreational
boating, bank erosion, fish passage, water level management, and ecosystem sustainability.

2.3.3.2 Work Group Coordination Committees

External coordination among the economic, engineering, public involvement, and environmental work
groups was conducted on a regular basis throughout the feasibility phase. Committees were established
and comprised of appropriate technical staff from the Corps of Engineers, other Federal agencies,
appropriate agencies of the five UMR states (Illinois, lowa, Minnesota, Missouri, Wisconsin), and the
public. The public was represented by industry, academia, and other interests as deemed appropriate. The
general purpose of the work group coordination committees was to garner external input and to review the
technical aspects of the feasibility phase to help ensure development of a satisfactory product. The
established committees included: the Economics Coordinating Committee, the Engineering Coordinating
Committee, the Public Involvement Coordinating Committee, and the Navigation Environmental
Coordination Committee.

The NECC was composed of Corps staff from the St. Paul, Rock Island, and St. Louis Districts and the
Mississippi Valley Division (formerly North Central and Lower Mississippi Valley Divisions); U.S. Fish
and Wildlife Service; the U.S. Environmental Protection Agency; Missouri Department of Conservation;
and the Illinois, lowa, Minnesota, and Wisconsin Departments of Natural Resources. Upon request of the
Corps, other agency representatives were appointed by their respective agency heads. The NECC had a
review and comment function with respect to environmental studies similar to the other committees, but
in addition it also contributed to satisfying the statutory requirements for interagency coordination. The
committee met on a regular basis during the study, and as of September 2004 had convened 47 meetings.

Issues and concerns focused on the technical merit, data inputs and comprehensiveness of the
environmental studies. The NECC also provided a significant review function, and was afforded the
opportunity to review and comment on all environmental work group products. These comments were
considered and incorporated during the feasibility phase, and greatly influenced the scope and direction of
the environmental efforts.

Three events involving the NECC are particularly noteworthy. In November, 1993, the NECC submitted
to the Corps what was termed the ‘Multi-Party Memorandum’, a joint statement of their continued
concerns and recommendations for additional efforts to lead toward a more adequate EIS. The
recommendations were generally as follows: 1) Better define future without-project conditions, 2)
develop a long-term plan for 9-foot channel operations and maintenance and unmitigated impacts 3)
complete mitigation planning for the Lock and Dam 26 second lock (past and future water level
regulation impacts) 4) examine restoration and enhancement opportunities 5) reconsider studies omitted
from the Lock and Dam 26 POS, and 6) include a long-range plan for protection and restoration of
significant UMR fish and wildlife resources.

The Corps, in February 1994, responded to each of the points raised in the Multi-Party Memorandum.
The responses were given with the view that the system environmental studies were designed to identify
and quantify impacts associated with incremental traffic increases. The response also emphasized that the
Corps considered that any ecosystem management strategy would require 50% cost sharing with a non-
federal sponsor, in view of Section 105(a) of WRDA 1986.

Concerns remained following the Multi-Party Memorandum and the Corps response, and in September
1994 a facilitated meeting was held with the NECC to better define unresolved environmental issues, and
develop conceptual study plans to address these issues. Four main categories were identified from which
plans would be developed: 1) cumulative impacts of channel maintenance dredging and material
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placement; 2) cumulative impacts of channel training structures; 3) effects of impoundment and river
regulation; and, 4) fish passage through dams. Plans and budgets developed by Corps staff were reviewed
by the NECC, and compiled in a January 1995 report, UMR-IWWS Navigation Study — Conceptual Study
Plans for Corps of Engineers Consideration (USACE 1995a). The report used three major categories,
with 12 separate studies identified. Coordinating agency comments on the plan package indicated that it
was a positive step, but refinement and further definition were required.

As described in Chapters 8-10 and Appendix ENV-A, impact significance and mitigation planning have
been topics of considerable discussion and debate with the NECC. To this end, a ‘significance workshop’
was held in conjunction with the December 1997 NECC meeting. The purpose of this workshop was to
solicit, in a systematic manner, the state and federal agency’s definitions of ecological significance
relative to the resources being considered under the Navigation Study ecological risk assessment. Though
it was agreed that significance may not be able to be determined for some resources, the workshop was
considered a necessary first step toward future mitigation planning activities.

Though each agency representative provided their own perspective, some common points emerged.
Cumulative/additive impacts should be considered; trust resources (including threatened/endangered
species) are of special concern; narrow limits of loss would be acceptable for certain rare or declining
species; impact avoidance should be emphasized; economic valuation of resource loss is problematic;
essentially all losses are considered significant, particularly of non-game species. In addition, the
workshop identified the need and availability of additional agency data, much of which was collected
during subsequent field surveys, literature reviews or agency submissions.
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3.0 DESCRIPTION OF FEASIBILITY STUDY PROCESS

Following the August 2001 guidance, the study shifted from a single purpose (Navigation Efficiency)
study to a dual-purpose (Navigation Efficiency and Ecosystem Restoration) study approach employing

the Corps traditional six-step planning process (Figure 3-1) specified in Engineer Regulation (ER) 1105-
2-100, Planning Guidance Notebook. The process identifies and responds to problems and opportunities
associated with the Federal objective and specified State and local concerns. The process provides a
flexible, systematic, and rational framework to make determinations and decisions at each step so that the
interested public and decision-makers can be fully aware of the basic assumptions employed, the data and
information analyzed, the areas of risk and uncertainty, and the significant implications of each alternative

plan.

The procedure used in formulating and evaluating the economic and environmental plans also complied
with the general principles identified in Engineer Circular (EC) 1105-2-404, Planning Civil Works Project
Under the Environmental Operating Principles, including broad formulation of alternatives to meet
opportunities; identification of cost-effective plans with multiple benefits; and the recommended
combined plan must be justified. It should be noted that trade-off analysis (as explained in the EC) was
not conducted because no significant conflicts were found between the economic and environmental

measures.
@ 2 ©)) 4) ®) (6)
Problem Inventory / Formulate Evaluate Compare Select
State ment Forecasts Alternatives  Alternatives Alt. Plans Rec. Plan
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Efficiency w Mit. Evaluation
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I
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Figure 3-1. Decision Model for UMR-IWW System Navigation Feasibility Study.

The six steps of the Corps’ Planning Process used in this Feasibility Study are briefly discussed in
subsequent paragraphs:

1. Identify Problems, Opportunities, and Constraints (Chapter 1): The specific problems and
opportunities are identified, and the causes of the problems discussed and documented. Planning
goals are set, objectives established, and constraints identified.

2. Inventory and Forecast Resource Conditions (Chapter 4): This step characterizes and assesses
conditions of the navigation system and the ecosystem as they currently exist and forecasts the
without-project condition (or “no action” alternative) over the 50-year period of analysis. This
assessment provides the basis by which to compare various alternative plans and their impacts.
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3. Formulate Alternative Plans (Chapter 6): Alternative plans are developed in a systematic manner
to insure that reasonable alternatives are evaluated. Navigation Efficiency Alternatives were
developed by considering separately and in combination small- and large-scale measures. Varying
types and quantities of management and restoration measures were combined into Ecosystem
Restoration Alternatives to address local, river reach, and system-wide environmental needs and
modifications to the existing operation and maintenance activities for the 9-foot channel project.

4. Evaluate Alternative Plans (Chapter 7): The evaluation of each individual alternative consists of
measuring or estimating the economic, environmental, and social effects of each plan, and
determining the difference between the without- and with-project conditions. Feasible plans are
carried forward for comparison against one another.

5. Compare Alternative Plans (Chapter 12): Alternative plans are compared, focusing on the
differences among the plans identified in the evaluation phase including public comment.
Differences in the National Economic Development (NED) and National Ecosystem Restoration
(NER) benefits produced by the alternatives are assessed. The regional economic development
(RED) account impacts were quantified for the alternative plans but not used in the plan
comparison/screening.

6. Select Recommended Integrated Plan (Chapter 14): A recommended plan was first identified for
each of the study’s two purposes, Navigation Efficiency and Ecosystem Restoration. The plans were
subsequently combined to create the recommended integrated dual-purpose plan.

In the past, navigation efficiency was analyzed as a single purpose and generally studied for a single lock
and dam location. The Upper Mississippi River-Illinois Waterway System Navigation Study was the first
Corps planning study to consider and analyze an entire inland navigation system. Thus for the first time,
the interrelationships, consequences and impacts of proposed actions could be considered for the entire
Upper Mississippi inland navigation system.

While a dual-purpose approach is not a completely foreign concept, the geographical scale, systemic
approach, 50-year planning horizon, and seemingly conflicting nature of economic, social, and
environmental interests posed a unique challenge. Meeting such a challenge required innovation,
nontraditional approaches, and a considerable amount of multidisciplinary collaboration. Traditional
methodologies didn’t always function well in all instances for this systemic, dual-purpose effort over such
a large geographic area with all the uncertainties and varying interests involved. For instance, for
navigation efficiency, five varying future without project scenarios were developed to cover a wide range
of possible future navigation traffic rather than establishing one most likely future condition as is typical
for most studies. As Figure 3-1 indicates, the Navigation and Ecosystem components proceeded on
similar yet parallel tracks through the first five steps in the planning process. However, several
management actions were identified that required consideration under both components (e.g., pool
drawdown).

All steps within the study process are iterative, requiring the meticulous acquisition, analysis, and
interpretation of a diverse array of new data and historic information. Approximately 140 individual
technical reports were generated during the first three steps in the study process (see Chapter 16). These
technical reports were an important part of the study documentation and form the basis for much of this
document. Documentation is an important aspect of the Corps’ study process and it is important that the
reader understand that this document represents the culmination of a process that spanned more than a
decade and attempts to summarize tens of thousands of pages from very detailed analytical reports
covering a wide ranging array of study related topics.
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4.0 INVENTORY AND FORECAST RESOURCE CONDITIONS

A comprehensive inventory of resource conditions is critical to understand the physical, economic, social,
and ecological consequences of past, current and proposed actions. The forecast is necessary to
understand the probable future condition of those resources (i.e., the without-project condition). The
inventory and forecast, coupled with an understanding of historic change, are helpful to further define and
characterize the problems and opportunities. The existing conditions are those at the time the study is
conducted. The forecast of future conditions reflects changes expected to occur during the period of
analysis (i.e., 50-years). The predicted future condition provides the basis from which alternative plans
are formulated and impacts are assessed .

This chapter discusses navigation infrastructure and ecosystem conditions separately for the convenience
of describing the distinct needs for each. It must be understood, however, that the two are distinctly
inseparable in their function and impacts. Ecosystems evolved upon the physical and hydrologic template
provided by the natural river over millennia, the navigation system was built upon and modified that
physical and hydrologic template to benefit the evolution of the region’s economic and social
development. The impacts of the navigation system on the ecosystem have traditionally not been
emphasized because there was little regard for those impacts as the system was built and operated in the
early years. After environmental conditions were emphasized as a National priority in the 1970s,
consideration for ecosystem impacts became more common in navigation system operation and
maintenance activities. Environmental restoration was authorized and navigation system operations were
altered to benefit the environment by allowing shallow drawdowns to promote emergent aquatic plants,
for example. This study proposes that this evolution of management philosophy be continued and
formalized through the establishment of a fully integrated river management plan that coordinates
navigation and ecosystem needs.

4.1 Historical Conditions

4.1.1 UMR-IWW Navigation System

The 1930 Rivers and Harbors Act, passed on July 3, 1930, authorized the U.S. Army Corps of Engineers
(USACE) to provide for an Upper Mississippi River (UMR) channel depth of 9 feet at low water, “with
widths suitable for long-haul, common carrier service” (Merritt 1981). In the years between 1930 and
1940, the USACE transformed the once free-flowing Upper Mississippi and Illinois Rivers into a slack-
water navigation system. As now completed, the Upper Mississippi River-Illinois Waterway System
(UMR-IWW) 9-foot Channel Project consists of a total of 37 lock and dam complexes (UMR = 29 and
[llinois Waterway (IWW) = 8) and provides for a reliable commercial transportation route between
Minneapolis, Minnesota, Chicago, Illinois, and St. Louis Missouri. Ultimately, it provides a worldwide
connection between Midwestern producers and markets and between Midwestern consumers and
products.

4.1.1.1 Impoundment and River Regulation

The UMR-IWW System navigation dams transformed the rivers from free flowing, hydrologically
variable, and complex channels to a series of navigation pools that create a stairstep from St. Louis to
Minneapolis (Figure 4-1) and Chicago (Figure 4-2). The dams impound water to increase the depth of the
main channel to 9 feet or greater and can cause substantial changes in the distribution of surface waters.
To varying extents, the dams impose a hydrologic zonation in each pool with an impounded region close
to the downstream dam that blends into shallow aquatic, marshy habitats at mid-pool, and riverine
characteristics in upper pool reaches. A broad, open water impounded area and increased backwater area
are most evident in Pools 5 to 13; the other pools do not show substantial increases in water area as a
result of impoundment. They all, however, currently lack the low river stages characteristic of the
undeveloped river during low flow periods. The UMR-IWW reach south of St. Louis to the Ohio River
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confluence is regulated only with training structures and therefore does not impound water as noted
above.

4.1.1.2 Locks and Dams

Water levels upstream of the dams are regulated to maintain a continuous 9-foot navigation channel. All
of the dams on the UMR and IWW are run-of-the-river dams. That is, they are operated to simply pass
incoming flows and do not store water for flood control or other purposes. Discharges are controlled by
systematically adjusting gates. Peoria and La Grange and Lock 27 are exceptions in that Peoria and

La Grange have wicket gate dams and Lock 27 really has no controlling dam since it is in a canal. Each
dam is operated to maintain a target water surface elevation at one or more control points within the pool.
The procedures for the regulation of the UMR dams are contained in the Upper Mississippi River - Nine
Foot Channel Project, Master Water Control Manual (USACE 1996¢). The procedures for the regulation
of the IWW dams are contained in the Illinois Waterway - Nine Foot Channel, Master Water Control
Manual (USACE 1996b). An analysis of water level management on the Upper Mississippi River
System was completed by the Long Term Resource Monitoring Program and is available in Wlosinski
and Hill (1995).

Maintenance at locks and dams is performed on a daily basis or at longer intervals for major work.
Personnel perform day-to-day maintenance of operating machinery and minor repair work on the
facilities. During major maintenance and rehabilitation, lock gates and valves are removed, sandblasted,
and repaired, as are dam gates when necessary. Major rehabilitation at Locks and Dams 2 to 22 and the
[llinois Waterway was evaluated in a Programmatic Environmental Impact Statement (USACE 1989b).
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Figure 4-1. A longitudinal profile of the Upper Mississippi River lock and dam system (Courtesy of Dr. Tasuaki Nakato, University of lowa,
lowa Institute of Hydraulic Research, Muscatine, lowa).
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Figure 4-2. A longitudinal profile of the Illinois Waterway lock and dam system.

4.1.1.3 9-foot Channel Maintenance

Periodic dredging is required in order to maintain a 9-foot channel. In required locations, dredging occurs
with a hydraulic cutterhead, mechanical, or dustpan dredge. In accordance with the Federal standard,
dredged material placement sites are identified that represent the least costly alternative with sound
engineering practices and meet environmental standards pursuant to the Clean Water Act. Placement of
dredged material has occurred within the thalweg, shoreline, bottomland forests, agricultural fields, and
beneficial use sites and for environmental restoration. Where recurrent dredge cuts occur, long-term site
plans have been and are being developed. Placement sites are chosen in conjunction with On-Site
Inspection Teams (OSITs), public coordination, and various other committees of river managers and
biologists.

Dredging practices and policies are variable within the three UMR-IWW Corps Districts. St. Paul
District's process and program can be found in its Channel Maintenance Management Plan (CMMP)
(USACE 1996a) and associated Environmental Impact Statement dated March 20, 1997. Rock Island
District's program is found in the Long Term Management Strategy for Dredged Material Placement,
Main Report, Mississippi River (USACE 1990c) and Illinois River (USACE 1995) and associated
Dredged Material Management Plans. A detailed description of channel maintenance dredging in the St.
Louis District is found in the Environmental Impact Statement (EIS) on operation and maintenance of
Pools 24, 25, and 26, Mississippi and Illinois Rivers (USACE 1975b).
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Dredged material is generally placed adjacent to the main channel where beneficial uses may occur, such
as recreational beach creation and island creation. Approximately 150 sites have been dredged in the
past, with between 30 and 50 locations in the District dredged regularly for a total of approximately

8 million cubic yards annually.

4.1.1.4 Historic Commercial Traffic Patterns

Traffic usage and tonnage increased rapidly through the 1970s, but growth rates have flattened since the
1980s (Figure 4-3). Table 4-1 displays the annual system tonnage for the UMR, the IWW, and the
Middle Mississippi River (MMR) sections of the UMR-IWW Navigation System. For the 37-year period
from 1965 to 2002, traffic has increased by an average annual growth rate of 2.2 percent for the Upper
Mississippi River System, an annual rate of growth of 1.2 percent for the Illinois Waterway System, and
an annual rate of growth of 3.0 percent for the Middle Mississippi River System. The UMR segment
represents the Mississippi River from Minneapolis, MN to the mouth of the Missouri River. Because the
confluence of the Mississippi River and the Illinois Waterway is above the confluence of the Mississippi
River and the Missouri River, the majority of Illinois Waterway traffic is reflected in the traffic total for
the UMR. Table 4-2 displays the total tonnages through each of the locks and dams on the rivers. Traffic
is greatest at the downstream end of the navigation system as different regions add or consume
commodities in the downstream or upstream direction, respectively. Table 4-3 displays the number of
commercial lockages at each lock and dam site. Further data and information concerning historic traffic
patterns can be found in Section 2 of the Economic Appendix.
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Figure 4-3. Historic commercial barge traffic levels (1965-2002) on the UMR, IWW, and MMR sections
of the UMR-IWW Navigation System (Source: Waterborne Commerce Statistics Center).

UMR-IWW System Navigation Feasibility Study 41
Final Integrated Feasibility Report and PEIS (September 2004)



INVENTORY AND FORECAST RESOURCE ConpiTions 4

Table 4-1. Historic commercial barge traffic levels (1965-2002) on the UMR, IWW, and MMR sections
of the UMR-IWW Navigation System (Source: Waterborne Commerce Statistics Center).

Annual System Commodity Tonnages

(Millions)
Year UMR IWWwW MMR
1965 37.8 27.2 41.5
1970 54.0 34.3 58.3
1975 63.1 43.6 71.6
1981 74.5 43.1 92.2
1982 74.7 42.7 90.5
1983 84.4 43.5 98.7
1984 81.8 39.6 103.6
1985 72.0 38.5 92.7
1986 73.7 43.4 97.7
1987 81.6 41.4 104.5
1988 72.0 41.0 106.0
1989 79.4 39.7 101.8
1990 88.4 433 110.3
1991 84.1 43.1 110.1
1992 86.2 42.7 114.5
1993 72.2 45.6 99.1
1994 79.4 50.9 108.9
1995 84.4 47.4 118.3
1996 80.4 46.2 113.0
1997 77.8 43.0 112.5
1998 79.6 41.8 115.8
1999 85.7 43.7 124.7
2000 83.3 442 121.6
2001 78.8 43.5 119.1
2002 84.1 43.0 --
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Table 4-2. Historic commercial barge traffic levels (1990-2001) by lock for the UMR-TWW Navigation
System (Source: Waterborne Commerce Statistics Center).

Traffic by Lock (millions of tons)

Upper Mississippi River (UMR

Lockand Dam| 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
USA 1.21 1.53 1.90 1.42 1.64 1.72 1.76 1.91 2.01 2.06 2.24 1.83
LSA 1.54 1.51 1.94 1.39 1.67 1.75 1.76 1.91 2.00 2.07 2.24 1.81
1 1.52 1.59 1.94 1.42 1.65 1.72 1.77 1.91 1.98 2.07 2.25 1.83
2 1423 11.85]  12.72 7.68 9.54 9.42]  10.61 9.84] 10.89] 11.54]  10.84 8.58
3 14.10[  12.09] 1292 7.71 9.60 9.54]  10.58 9.80] 10.88] 11.55]  10.87 8.58
4 1472] 1253 1349 g.11] 1020 1os1f  1r42] 1057 1173 1234 1180 9.36
5 14.73] 12.76] 1371 830 10.58] 1069 11.80] 1098 12.05] 1277 12.05 9.49
5a 14.87] 1259  13.53 836] 10.60] 10.68] 11.60] 1085] 12.03] 12.76] 12.13 9.50
6 1699 14.84]  15.58 9.50] 1199  13.19] 1430  13.38] 1459  15.79]  14.88]  11.96
7 1698 1491 1473 9.26] 12.02]  13.17] 1436 13.50] 1458  15.86] 14.81]  12.00
8 17.52] 1519 16.79 9.98] 1246 1379 1519  14.29] 1541 16.83] 15.88] 12.79
9 1827] 1623 17.68] 1112|1374 1545 1661|1569 1739 1882 17.74] 1457
10 20.92] 19.14]  20.17] 1267  1534] 1854 19.26] 180  19.74] 2201 19.91] 16.53
11 20.44] 1877 20.64] 1320 16.15] 1930 19.71] 1861  2032] 22.50]  20.76]  17.34
12 2470 22.05] 2430  1434] 1712|2121 2220 2023  21.60] 24.43] 2228  19.10
13 2535] 2267  2472] 1470  17.47]  21.65] 2252  2049]  21.87] 24.80] 22.75]  19.28
14 31.63]  27.84]  30.00] 1837 2198 2730 27.94] 2530] 27.28] 30.84] 2835 2427
15 31.94]  28.47]  3041] 1872 2229 27.86] 2827] 2556]  27.44[ 3121  28.75] 2471
16 34.05] 2981  31.62] 19.55]  23.46] 29.62] 29.98] 2720 28.89[ 33.14] 30.58] 2645
17 37.30] 3191 3328] 2055 2451 30.54]  3101] 2792  30.02]  34.17]  31.38] 2745
18 37.73] 3270 33.94] 2124 2517 3153 31.84] 2879 3123 3571  32.86] 2857
19 39.15] 3441 3598 2279  26.71] 3322 3235 29.62]  31.08] 35.80] 34.10] 30.13
20 39.79] 35.06]  36.61] 2335] 27.44] 3431 33.15] 3035] 3175 3651  35.02] 3111
21 40.85]  36.13[  37.84] 2476] 2878 3535] 3449 3191 3331 37.86] 3645 32.87
22 41.35] 3655 3829] 2521  29.41]  36.05]  34.83]  3230] 33.65] 38.07] 36.81] 33.34
24 4235 37.34]  39.42] 2658  30.74]  37.54]  36.18] 3361 3475  39.30[  38.70]  34.79
25 4234] 3750 3938 26.56]  30.76]  37.43]  36.09]  33.64] 3482 39.54] 39.15] 3486
Mel Price (26) [ 80.45]  73.90[  74.67] 6234 7119] 7842 7388  7085] 73.69] 7758  77.11]  75.94
27 85.37]  80.64] 81.46] 67.80] 77.32] 84.43] 79.49] 77.17] 80.75] 83.38] 82.63] 81.09

Illinois Waterway (IWW)

Lockand Dam| 1990 [ 1991 | 1992 [ 1993 | 1994 [ 1995 | 1996 | 1997 | 1998 [ 1999 | 2000 | 2001
LaGrange 36.03]  33.89]  33.15] 3334 3835 3895 3542] 34.85] 36.10] 35.60] 35.17]  36.75
Peoria 32.87] 3098 3099 3178 3545 3391 3123 3075 3258 3113 3175 33.67
Starved Rock 23.71] 2241 2280 2326 2633 2213 2074 2111  23.00]  2138] 2234 2330
Marseilles 21.50]  20.62] 20.70] 21.18]  23.97] 19.a2] 1837 18.88] 21.00] 19.16] 20.22] 20.89
Dresden Island| — 19.65]  19.05] 19.13[ 1937 22.14]  16.88] " 16.65] 16.78] 19.04] 17.75] 18.84] 18.88
Brandon Road [ 17.50]  16.89] 16.75]  17.08] 20.04] 1511 15.09] 15.54]  17.26]  16.07]  16.93]  16.42
Lockport 1737] _16.68] 16.67] 17.04] 19.70] 14.99] 14.87] 1541] 17.10] 16.04]  16.79]  15.99
T.J. O'Brien 7.74 7.90 7.76 8.69] 1329 12.00] 12.85] 1047 8.86 7.37 8.44 6.78
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Table 4-3. Number of Commercial Lockages (1990-2001) at each lock and dam site in the UMR-IWW
Navigation System.

Number of Commercial Vessels Locked (1990-2001)
Upper Mississippi River (UMR)

Lock and Dam 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 [ 1998 [ 1999 [ 2000 | 2001
USA 2,083]  2,021] 2,206 1,863 1,951] 1,93¢] 1,967] 2,025 2,127] 2,044] 2,350 2,035
LSA 1,381 1,265 1,453 1,084 1,327 1,308] 1,348[ 1,450 1,526] 1,522 1,730 1,483

1 1,263 1,152] 1,351 968 1,133[ 1,102] 1,149 1,163 1214 1,280 1,377] 1,172

2 1,619 1,358] 1,291 814 972[ 1,096] 1,066[ 1,090 1,222] 1,228 1,172] 813

3 1,647 1,355 1,291 800 946 1,269 1,282 1,126] 1,212 1,283 1,281 863

4

5

16100 1360 12811 799 9ss| rooi| 1,176] 1,103] 1.239] 1253 1200 844
1,590 1,351] 1,266] 814|993 1120 1,195 1,139] 1.263] 1.266] 1,206 855

5A 1,649  1362] 1265 8171 997 1349 1306 1.169] 1266 1,268 1208 858

6 1,672] 1468 1484 903 1,074 1305 1385 1311 1,427 1,532 1416 1,056

7 1,732] 1,495 1431 883 1,090 1319 1407 1361 1467 1,585 1448 1,172

8 1,694 1473 1551 933 1085 1388] 1420 1336] 1.452] 1,548 1440 1,065

9 1,630] 1,448 1,550] 1001 1,134 1515] 1493 1433] 1,576 1,646] 1,517 1,155

10 2,080 1,882 1,865 1,196] 1346] 1,799 1,778] 1,658 1,807 1,994 1818 1331

11 2148 1,945 1,966] 1,397] 1,585 1,986] 2,011 1,869 2,025 2,194 2,019 1,535

12 2,828 2,562] 24871 1,509 1,578] 2.132] 2,153 1,939 2,082 2292 2,119] 1,708

13 2910 2,739 2.556] 1,590 L667] 2203 2207 2009 2,147 2337 2.137] 1712

14 (Main) 3448] 3,103 3,013 2,043 2271 2,922 2,970 2,720] 2,859 3,197 2,049 2,323
14 (Auxiliary 0 11 0 0 4 3 2 4 0 0 1 0
15 (Main) 3.028] 3,059 2.868] 2,154 2531 2,810 2,819 2,535 2,632] 2918 2,849 2,414
15 (Auxiliary) 632] 811 630] 280 2200 759l 835|797 83| 891l 774 ses
16 3403 33600 3,171 2222 2381 3088 3,092] 2.826] 2,893 3,177 2.930] 2,469

17 3277 3,004 2,985 1,849 2,021 2,762] 2,774 2,495 2,607 2,975 2,752] 2,307

18 33271 3,038] 3,038] 1917 2,051 2.827] 2,820 2552 2,647 3,033 2.812] 2,397

19 3377 3.266] 32400 2,030 2.018] 2875 2.861] 2.556] 2.579] 2,990 2.753] 2,374

20 3424 3225 3338] 2,150 2,353 3208 3,006 2.675] 2,658 3,056 2,824 2,481

21 3,624 3.335] 3378 22971 2471 3130 3,109 2,792 2,798 3,176] 2,918 2,639

22 3,646 33000 3340 2283 2457 3,146] 3,071 2,683 2,685 3,079 2,875 2,621

24 3,790 3.446] 3486 2454 2592 3235 3115 2.,727] 2,706] 3,088] 2,999 2,711

25 3,809 3,452 3,482 2451 26160 32300 3114 2727 2,703 3.100] 3.063] 2.807

Mel Price 26) Main | 7,905] 7.435] 7498] 6,065] 6412] 50035 5832 5314 5,755 50263 5,021 4,507
Mel Price (26) (Aux) 152 16o] 2,002] 1,015 10200 487 1387 1,450 2,173
27 (Main) 7101 75160 7,119 7450 6,950 7,531 6,118 6,108 6,452 6,778] 6,440 6,718
27 (Aux) 3004 1,011 2,064] 156 1,102] 834 1,875 1,277] 1,062] 1,041 1,232] 1,032

Illinois Waterway (IWW)
Lock and Dam 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001

LaGrange 3.520] 3301 3335 3.81] 3.518| 3.473] 3.284] 3.132] 3.064] 3.123 3.157] 3499
Peoria 3805 _3.603] _3.660] 3.799] 4.175| 3.874] 3.508] 3.281] 3.201] 3317 3367 3.183

Starved Rock 3,104 2,809 2924 3,083 3255 2,928 2,720 2,715 2,679 2,684 2,636] 2,844
Marseilles 2.918]_2.706] _2.780] 2.826] 2.979| 2.380] 2459 2417 2462 2547 2503 2.612
Dresden Road 3003 _2.772] 2,754 2.815| 3.060] 2.327] 2.462] 2469 2.576] 2.777] _2.687] 2,123
Brandon Road 3410 _3.145] 3.152] 3.056] 3295 2365 2.776] 2.765| 2.773| _2.932] 2.898] 2.794
Lockport 3453 _3.104] 3.129] 3.057] 3.200] 2359 2713 2,767 2.780| 2.954] 2.872] 2,782

T.J. O'Brien 2623 2.750] 2,801 2.804] 3.787| 3.351 3.759] 3.168] 2,540 2,547 2,92 2.044
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4.1.2 UMRS Ecosystem

Prior to widespread European settlement of the region, the UMRS ecosystem once supported a diverse
landscape of tallgrass prairie, wetlands, savannas, and forests. Logging, agriculture, and urban
development over the past 150 years have resulted in the present landscape that is more than 80 percent
developed. Millions of acres of wetland drainage, thousands of miles of field tiles, road ditches,
channelized streams, and urban storm water sewers accelerated runoff to the main stem rivers. The
modern hydrologic regime is highly modified, with increased frequency and amplitude of changes in river
discharge. Dams, reservoirs, and river regulation throughout the basin also modify river flows. The
modern basin landscape delivers large amounts of sediment, nutrients, and contaminants to the river.
Since impoundment, sediment accumulation and littoral (i.e., wind and wave) processes in the navigation
pools have greatly altered aquatic habitats.

The historic UMRS ecosystem exhibited natural gradients in habitat among river reaches. Northern river
reaches were more forested and were composed of mixed silver maple forests, river channels, seasonally
flooded backwaters, floodplain lakes, marsh, and prairie. Beginning around the northern lowa border and
along the lower Illinois River, grasslands and oak savanna dominated floodplain plant communities.
Historic surveys reveal a higher proportion of oaks and other mast trees in the forest community than at
present. Below the Kaskaskia River, the floodplain was heavily forested with species characteristic of
southern bottomland hardwood communities including bald cypress, nuttal, and cherry bark oak. Impacts
of river floodplain development include forest loss and water gain in northern reaches, and grassland and
forest losses in the rest of the UMRS.

European settlement in the Upper Midwest region brought many changes to the landscape and waterways.
The rivers provided efficient transportation and were the focal point of commerce and colonization. The
spread of the population upstream along the Illinois River is well documented. As the Midwest economy
and population grew, so did the demand for water transport. The U.S. Government became involved in
Mississippi River navigation in 1824 when the Army Corps of Engineers was tasked with removing logs
and other obstructions from the river channels to ease constraints on steamboat travel which was very
hazardous. The following provides a brief description of direct, indirect, and cumulative effects that have
influenced the historic transition of the UMRS ecosystem:

4.1.2.1 Impoundment and River Regulation

The effects of the impoundment to support commercial navigation were perceived as ecologically
beneficial for many years after the dams were completed. In many areas north of Clinton, lowa, aquatic
habitat was expanded across low elevation floodplain areas, resulting in large increases in the amount of
open water area. The effect of water diversions from Lake Michigan down the Illinois River in the late
1800s was very similar, and the dams at Peoria and La Grange did little to increase the stage; rather, they
fixed the high stage, preventing low flow drying and sediment compaction. In areas south of Clinton,
there was relatively little change in the amount of open water area, but the low flow river stage was raised
and fixed to support commercial navigation. New aquatic habitats were quickly colonized by fish and
aquatic plants, resulting in a dramatic boon of river productivity. These high quality habitats remain
intact in many of the northern pools, but they have been severely degraded in southern pools where
sediment accumulates. Upstream reaches of most pools experience relatively natural water level
variation, and the middle and lower pool portions of dams using “hinge point” operation (especially Pools
24 through 26) are periodically exposed, allowing consolidation of exposed soils during drawdown.

The term “pool aging” is a generic term for the numerous changes that occurred in the pooled UMR-IWW
reaches over the last 60 years. Sediments from upland sources and eroding islands and riverbanks have
filled many deepwater areas. Wind generated waves in the large open water habitats created by the dams
have eroded plant beds and limited submersed aquatic plant production because they resuspend sediment
and reduce light penetration through the water. Sediment quality is also degraded because the dams have
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essentially eliminated the low flow river stage and thus do not allow backwater sediments to be exposed
as they would be in an unregulated river. Sediments retain a high moisture content and are
unconsolidated because they are never exposed, which increases sediment resuspension and reduces water
quality.

The navigation dams affect fish movement by blocking fish movements through the dam, since most
species can pass only during high flow periods when the dam gates are out of the river. Some dams
present more complete barriers than others (see connectivity discussion, Section 4.2.2.5 ).

4.1.2.2 Commercial Navigation Effects

Commercial navigation has had significant impacts on the river’s ecosystem prior to impoundment by the
dams. Notable changes occurred with the advent of the steamboats. Beyond their impact on the channel
environment, steamboats created a huge demand for fuel wood. Large forest tracts were cleared to feed
the demand for fuel. High-grading, where select hardwoods were sought, was common initially, but
eventually entire forests were cleared. Where large tracts were cleared, agriculture typically followed in
the clearings and prevented forest regeneration. Where regeneration did occur, it was typically from light
seeded species such as elm, maple, and cottonwood. The hard mast communities never really recovered.
The abundance of timber was reduced by 20 to 60 percent of the floodplain area during the steamboat era
(1820-1920s).

Modern studies have provided increased insight into the direct and indirect effects of navigation traffic on
the UMRS ecosystem. The physical effects of towboat drawdown, entrainment, and sediment
resuspension have direct and significant impacts on fish, plants, and side channel/backwater habitats (see
Chapter 8). Shoreline areas that are subject to towboat drawdowns and wake waves cannot support
vegetation and inshore invertebrates. Fish populations can potentially be affected by propeller
entrainment of larval fish. A larval fish entrainment model (Bartell and Campbell 2000, ENV 16)
estimated that approximately 150,000 equivalent adult fish were lost per year from impacts on early fish
life stages over the project area (of the 25 species of most interest on the UMR-IWW). Waves created by
towboats can break aquatic plant stems and reduce plant growth by resuspending sediment, limiting light
penetration, and inhibiting photosynthesis. Sediments resuspended by recreational and commercial boat
traffic can be carried into sensitive backwaters and side channels, causing additional sedimentation.
These areas are critical elements of large river ecosystems. Impacts of towboats operating in the main
channel on freshwater mussels were investigated, but the effects were minimal. However, as explained
below, towboat operation in channel border areas may affect mussels. The incremental impacts of
increased traffic resulting from increased lockage capacity on fish, vegetation, side channels, and
backwaters are addressed as part of the mitigation plan.

4.1.2.3 Fleeting

The environmental effects of fleeting have not been comprehensively assessed, but there are some well
known impacts that raise concern. Tying barges off to trees can cause many forms of damage, from
directly knocking the trees down to stripping bark and making them more susceptible to pests or disease.
There is also the factor of barges scraping the bottom of the river in shallow channel border areas. This is
where freshwater mussels and other benthic fauna may be affected by direct contact or prop wash. There
are hydraulic and propeller strike impacts in fleeting areas from the frequent movement of towboats
dropping off and picking up barges. Finally, there are aesthetic impacts where large numbers of rusting
barges degrade the view from riverfront towns or natural areas.

4.1.2.4 Water Quality

Development in the UMRS and associated uplands had tremendous effects on water quality for several
reasons. First, large human populations needed to dispose of their sewage, and the easiest disposal was to
pipe sewage to the rivers. This was especially problematic downstream from large cities. Large fish kills
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and mussel die-offs were documented below Minneapolis, Minnesota, the Quad Cities, Illinois and lowa,
and St. Louis, Missouri. The most extreme example is the case of the Illinois River where the flow of the
Chicago River was reversed through a series of canals and rivers to shunt pollution away from the city’s
water supply, Lake Michigan. The migration of the pollution downstream was slow, but steady, and the
decline of aquatic communities was documented. At one point, the river was so degraded that most
native plants and animals were eradicated for more than 100 miles downstream of Chicago. The
Diversion, as it is known, also increased water levels throughout the river, causing significant changes to
the distribution and character of floodplain lakes and channels.

Development throughout the UMR basin also caused significant changes to water quality. Deforestation,
plowing the prairies, and urban development all disturbed native land cover and soil, which in turn
released huge quantities of sediment and nutrients through the stream network. Sedimentation and
excessive nutrient and pesticide runoff continue today as some of the most critical ecological impacts in
the main stem rivers and Delta. Much of the sediment transported to the main stem rivers is mobilized
from stream beds and banks where it is either latent deposits from earlier land use practices or deposits
from active erosion. There are estimates that latent sediments may take 100 or more years to flush
through the system once erosion rates are controlled. Storm waters carry an array of pesticides,
fertilizers, oils, solvents, detergents, debris, and other contaminants emanating from rural and urban
landscapes.

4.1.2.5 Agricultural Industrialization

Following World War 11, there were significant changes in farming practices basin-wide. Not many
entirely new farming practices were introduced; rather, the equipment, farms, and use of chemicals, and
emphasis on monocultures all became bigger. Many of the problems with erosion and mass wasting in
hilly landscapes were solved with the incorporation of terraces, grassed buffer strips, more densely
planted crops, no till crop management, etc., under the guidance of the Soil Conservation Service
(currently the Natural Resources Conservation Service). Many more problems were introduced or
intensified, though. Waterway ditching and field tiling increased the magnitude and timing of storm
runoff and drained prairie wetlands. Storm water is now transported to the main stem rivers at a rapid rate
that is noticeably more erratic or flashy. In the river floodplain, agriculture accounts for about 50 percent
of the entire floodplain area.

4.1.2.6 Exotic Species

Several prominent species introduced during the last decade have been exerting great pressure on
environmental and economic components of the UMRS. Zebra mussels introduced to the Great Lakes
spread rapidly through the UMRS. They have affected industrial water users whose pipes needed to be
cleaned and monitored for encrustation. They also affected freshwater mussels where they colonized the
shells in thick mats by competing for food and polluting the native mussels in their waste. Zebra mussel
transport upstream in the UMR from the IWW was aided by the transport of adult zebra mussels on
barges. Common carp introduced in the 1800s are currently among the most abundant fish species in the
river. Asian carp introduced in the 1990s are dispersing rapidly upstream. Their potential competition
with native species could be great based on food requirements, but the impacts have not been quantified.
Some notable plant introductions are purple loosestrife in wetlands and a European variant of common
reed. A fungus known as Dutch elm disease has also had a tremendous impact on the American Elm tree.

4.1.2.7 Environmental Improvements

Recognition of health and safety risks of pollution and habitat impacts of poor land use prompted
significant environmental regulations and conservation incentive programs since the 1970s.
Improvements in water quality and upland habitat have been significant, with most surface waters now in
compliance with established standards. The degraded zones below cities discussed earlier have all
demonstrated improvements in water quality and the recurrence of sensitive species like freshwater

UMR-IWW System Navigation Feasibility Study 47
Final Integrated Feasibility Report and PEIS (September 2004)



INVENTORY AND FORECAST RESOURCE ConpiTions 4

mussel and mayflies. Mass emergences of mayflies are once again blanketing riverbanks and riparian
areas; snowplows are sometimes needed to clear bridges.

There is a long and complicated history of land use in the Midwest, but some examples of erosion in the
early 1900s are quite extreme. There were massive efforts of the Works Progress Administration and the
Civilian Conservation Corps in the 1930s to curb the extensive erosion problem throughout the Upper
Midwest. Thousands of dry dams and ponds were constructed. Improved land use through the century
has substantially controlled erosion and sedimentation in streams, but there still are problems and needs to
restore degraded areas. Marginal lands that were set aside and planted to wildlife cover have been
beneficial for terrestrial species.

Effective habitat protection, management, and restoration have been critical elements in maintaining high
quality river-floodplain habitats in the UMRS. Habitat quality and quantity are directly related to the
abundance of public land, so the Upper Impounded Reach (Pools 1 to 13) has greater potential under
existing conditions. Natural resource managers in the reach have considerable experience with harvest
and land management; they have more recently incorporated small- and large-scale habitat restoration.
Large-scale water level management is an emerging tool for cost effective land management. Other
UMRS reaches have more limited opportunities because of geomorphic and hydrologic conditions, as
well as a lack of public land. Restoration on existing parcels has demonstrated the effectiveness of habitat
management measures. Restoration on new land acquisitions is demonstrating that natural regeneration
of wetlands is possible if naturalistic hydrologic patterns can be recreated.

Recent experience clearly demonstrates the restorative capabilities of rivers like the Mississippi and
Illinois and the positive return on investments in environmental restoration. This experience is used later
to help predict the benefits and outcomes of restoration measures proposed in the environmental
alternative plans.

4.2 Existing Conditions

4.2.1 UMR-IWW Navigation System

The existing UMR-IWW Navigation System provides considerable transportation cost savings to the
Nation. Measured as the transportation rate differential between an all-land routing versus water, the
existing system generates an estimated $0.8 billion to $1.2 billion (2001 prices) of annual transportation
cost savings (using Year 2000 traffic levels). These benefits compare with the average annual operation
and maintenance costs of approximately $115 million per year. The Upper Mississippi River currently
has 29 lock sites (consisting of 35 locks since some have two locks) while the Illinois Waterway has 8
lock sites (all with a single lock chamber). Much of the UMR-IWW lock and dam system was in place by
the 1940s (Table 4-4). Only three of the existing 43 lock chambers are 1,200 feet in length, (e.g. Locks at
19, 26, and 27). The vast majority of the existing locks are 600 feet or less. This is problematic since
modern tow configurations commonly (roughly 75 percent at Locks 20 through 25) include 15 barges and
approach 1,100 feet in total length. As a result, the longer tows must lock through using a time-
consuming two-step process in which the first three rows of barges (9 total) are locked through separately,
and then the last two rows of barges (6 total) and the towboat are locked through second. The entire
average processing time takes over 1.5 hours. The duration of this “double-lockage” process is highly
variable since many steps are required and each is subject to mishaps, weather conditions, crew
inefficiencies, etc. Also, the approaches to and exits from the locks are sometimes difficult due to high
flow conditions, which lengthen the lock processing time. Small craft that require only a single lockage
process through 600-foot and 1,200-foot locks in about 30 minutes. In contrast, Lock 19 has a 1,200-foot
lock, and Melvin Price Locks and Dam (Lock 26 replacement) and Locks 27 both have a 1,200-foot and a
600-foot chamber at each site. The combined average lock process time for the longer tows and smaller
tows is about 1.0 hour at Lock 19 and about 0.6 hour at Locks 26 and 27. Physical data on the locks

UMR-IWW System Navigation Feasibility Study 48
Final Integrated Feasibility Report and PEIS (September 2004)



INVENTORY AND FORECAST RESOURCE ConpiTions 4

including the location, year opened, and other physical characteristics are listed in Table 4-4. This table
also provides a listing of lock utilization data from 2002. Utilization reflects the total time a lock
chamber is in use divided by the total time the chamber is available for use during the navigation season.

4.2.1.1 Lock Capacity

In 2001, locked tonnage ranged from 24 to 35 million tons at UMR Locks 14 to 25, with tonnage
increasing at downstream locks (Figure 4-4). Upstream from Lock 14, locked tonnage continues to taper
off to a volume of 8 million tons at Lock 2. Above Lock 2, locked tonnage is 2 million tons or less. On
the IWW, La Grange and Peoria processed (not all tonnage is locked due to intermittent open-pass
conditions) tonnage in 2001 was 37 million and 34 million tons, respectively. Upstream of Peoria, locked
tonnage on the IWW tapered off to 7 million tons at Thomas J. O’Brien Lock. Estimates of lock capacity
are roughly 45 to 55 million tons at facilities with a single 110-foot by 600-foot chamber. The capacity at
Peoria and La Grange is estimated to be larger due to year-round navigation at these sites and open-pass
conditions during roughly 40 percent of the navigation season. There is generally no winter closure
period on the IWW; therefore, traffic levels are more consistent throughout the year, with peak periods
actually occurring during the December-February period when the UMR is largely closed due to ice
formation.
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Figure 4-4. Tonnage of commodities passing through locks on the UMR and IWW during 2001
(Source: USACE Lock Performance Monitoring System).
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4.2.1.2 Major Rehabilitation Program

Major rehabilitations have been conducted over approximately the last 20 years (Table 4-4) at most all the
projects to repair/replace degraded electrical systems, unreliable machinery, deteriorated lock walls, lock
gates, etc. The purpose of the rehabilitation projects was to restore performance or to ensure reliable
performance and avoid the consequences of lengthy closures or slowed lock performance. The base
performance of a lock, as reflected in the Lock Performance Monitoring System (LPMS) data, includes
the occurrence of the rehabilitations. The LPMS data for the system was used to model the performance
of the system for the existing conditions as well as being extrapolated into the future for the without-
project condition. The historical occurrences of Major Rehabilitations and their effect on performance
[in the LPMS database] necessarily make them part of the existing condition. The last several Major
Rehabilitation projects underwent rigorous risk analysis and economic analysis to prove their
justification. It is reasonable to extrapolate the need for major rehabilitations into the without-project
future since they are a vital part of restoring/maintaining the projects' functions and performances.
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Table 4-4. Physical characteristics of locks on the UMR and IWW.

2002 Major
River Year |Length| Width | Lift [Utilization| Rehab.
Lock Mile Opened | (Feet) | (Feet) | (Feet) (%) Complete1
Upper Mississippi River
USA 853.9 1963 400 56 49 15 2002
LSA 853.3 1959 400 56 25 16 1983
1 (Main) 847.6 1930 400 56 38 17 2003
1 (Auxiliary) 847.6 1932 400 56 38 0
2 (Main) 815.0 1930 500 110 12 36 2003
2 (Auxiliary) 815.0 1948 600 110 12 n.a.
3 796.9 1938 600 110 3 39 2003
4 752.8 1935 600 110 7 35 2003
5 738.1 1935 600 110 9 32 2002
5a 728.5 1936 600 110 5 33 2002
6 714.0 1936 600 110 6 38 2002
7 702.0 1937 600 110 3 40 2005
3 679.0 1937 600 110 11 40 2002
9 647.0 1938 600 110 9 41 2004
10 615.0 1936 600 110 3 44 2005
11 583.0 1937 600 110 11 51 2005
12 556.0 1938 600 110 9 52 2004
13 523.0 1938 600 110 11 50 1997
14 (Main) 493.0 1939 600 110 11 69 2000
14 (Auxiliary) 493.0 1922 320 30 11 7
15 (Main) 482.9 1934 600 110 16 71 1996
15 (Auxiliary) 482.9 1934 360 110 16 14
16 457.2 1937 600 110 9 68 1994
17 4371 1939 600 110 3 74 1993
18 410.5 1937 600 110 10 71 1993
19 364.2 1957 1200 110 38 56 2008
20 343.2 1936 600 110 10 73 1994
21 324.9 1938 600 110 10 76 1990
22 301.2 1938 600 110 10 32 1990
24 273.4 1940 600 110 15 85 2007
25 241.4 1939 600 110 15 30 2001
Mel Price (26) (Main)]  200.8 1990 1200 110 24 61 New lock
Mel Price (26) (Aux.) 200.8 1994 600 110 24 16 New lock
27 (Main) 185.5 1953 1200 110 21 68 2008
27 (Auxiliary) 185.5 1953 600 110 21 14
Illinois Waterway
LaGrange 80.2 1939 600 110 10 41 1991
Peoria 157.7 1938 600 110 11 40 1991
Starved Rock 231.0 1933 600 110 19 56 1984
Marseilles 244.6 1933 600 110 24 60 1996
Dresden Island 271.5 1933 600 110 22 51 1996
Brandon Road 286.0 1933 600 110 34 57 1996
Lockport 291.1 1933 600 110 40 58 1996
T.J. O'Brien 326.5 1960 1000 110 4 34 5008

! The dates indicate that almost every project has had some form of major repair. Such efforts have been required to restore reliability or reduce
the risk of significant economic consequences associated with failure of repaired items. The dates listed are the end of the last Major
Rehabilitation/Major Maintenance Activity at the Project. There generally were several contracts spanning many years. Future completion dates
are estimated based on completed funding authorization documents, such as for Lock 27. Some projects have had two cycles of rehabilitation or
are approaching the need for their second cycle, such as for La Grange presently in the planning stages for a stand-alone Major Rehabilitation
report.

NOTE: The computation of the percent utilization for La Grange and Peoria is influenced by the amount of time the navigable pass is open,
which is approximately 43 percent and 35 percent, respectively, on an average-annual basis.
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4.2.1.3 Recreational Craft Lockages

In addition to the large volumes of commercial traffic that move over the UMR-IWW Navigation System,
recreational vessel traffic is also a significant component of total system traffic. Table 4-5 describes the
number of recreational vessels that passed through the locks on the UMR-IWW Navigation System for
the period 1990-2001. Table 4-6 displays the number of recreation vessel lockages. Very few lock sites
have auxiliary lock chambers that can be used for locking recreational craft, which minimizes the
disruption to commercial traffic. The existing regulations for recreational craft lockage state that
recreational craft will not be required to wait for lock turn for more than three commercial lockages. In
many cases, recreational craft are locked between every commercial lockage. While recreational craft
lockages typically take a relatively short time (approximately 15 minutes at UMR sites and 20 minutes at
IWW sites) and recreational craft can use the chamber when it is being turned back, they have impacts
when there is only one lock at a project. Several recreation craft can occupy the chamber during a
lockage. Most recreation craft lockages occur during the months of better weather, such as May through
October. Lockages peak on weekends and major holidays.

Table 4-5. Number of recreational craft locked (1990-2001).

Upper Mississippi River (UMR

Lock 1990 | 1991 [ 1992 [ 1993 | 1994 | 1995 [ 1996 | 1997 | 1998 | 1999 [ 2000 | 2001
USA 4,671] 3407|3355 1455|2874 2,595|  2,503] 2.402]  2,607] 2351] 2,514] 1,434
LSA 4615 3362 3,165 1392  2,786]  2,547]  2,396] 2288] 2.452] 2355] 2,408 1,387
1 6,733 6,423]  5795]  2,662]  5,706] 5,056] 4,656] 5.447] 6,988] 6465  6,656] 4,265
2 12211 10,332] 10,665] 6,460 11,988] 11,784] 11,476 10,396] 12,541] 11,766] 11,442] 8,793
3 17,798] 17,913] 17.857] 10,397] 20211] 19,924] 19,392] 17,282[ 20,171 19,561 18,496] 15,245
4 12,127 13,630 13352] 7,115 14,576] 15,168] 13,253 13,231] 12,894] 12,942] 12,616] 10,754
5 8,651 9654 9,584] 5315 9,914 10,108] 9817] 9,624] 9,128 9.,118] 8.869] 7,611
5a 10,679] 10,102] 9,704]  4,953] 10,000] 10,005] 8,867] 11,474] 11,197] 11,300] 10,133] 8,800
6 10.236] 12,334] 12,604]  6,649] 11,859 12,101[ 13,230 11,206] 11,538] 10201] 8,037] 7,059
7 12,577] 12,551 11,310]  6,685] 12,381] 13441[ 11,107] 12,686] 12,530] 12,049 9,612] 10,616
8 7,616] 7,015 8437 4,159 9281 8680 7,724[ 9.281] 9,582 9,625] 8.424[ 6,486
9 7,023] 6,509]  6,658]  2.429]  6285]  6,123]  5564] 6,649 7213 6839 5,776] 5,021
10 6,047] 5,489 6,688 2,131 5.656] 4811 4444] 6333]  7,770] 6,951  6,031] 4,951
11 7,194]  6,720]  6,727]  3,001] 6859 6,639  5624] 6519  7,020[ 6,762] 5815 4,521
12 4,487] 4742 4796] 1,910  5330] 4,960 4.839] 5495 5711  4923] 3,951 3,493
13 4.836] 4670 4,158] 1,780  3.982] 4271 3,616 3902[ 4,784] 4.009] 3.216] 2937
14 (Main) 1200 1411 1,309 874 1,790 1.403] 1,155 1761 2,007 1,569]  1,696] 1,038
14 (Auxiliary) 5561 7,579 77200 3460 8,831 8958  6,772] 6225 6,754 6,752]  5,029] 4,542
15 (Main) 142 140 53 434] 1,032 218 185 144 173 86 138 691
15 (Auxiliary) 5826 6,606 6,074] 2474 6275]  7712] 6263|7527 9,689  8,894] 6,420[ 3,904
16 1,398] 1484 1414 s16] 1263 1,710 1400]  1,673] 1982 2565|1842 961
17 811 1,063 968 216]  1,418] 1349 1,029  1,176] 1,128] 1,130 641 532
18 1,592] 1,561 1,942 335] 2,970 2,144]  1,688] 2,328] 2483 2,147 1.456] 1,071
19 1,385] 1,571 1,349 230 1,059 953 1010] 1,300 1,131] 1,088 858 801
20 831 1,110] 1,065 303 1411|1107 985 1,188] 1,339 1,121 931 861
21 1,248 1378] 1310 221 1900]  1,638] 1511] 1,319 1,113[ 1,098 880 702
22 1234 1449 1422 214] 1,556  1400[  1303]  1,712[ 1453  1433]  1,016] 1,043
24 1,507 1,673] 1,633 227 e8] 1432 1233 1577 1,333 1,537 1319] 1,159
25 2,634]  3372] 2,746 394 3,186] 2,178 2,043] 2,594 2271 2273 1,935] 1355
Mel Price (26) Main)] 2,855 3,839] 3,650 1,141] 4,280] 1,560 324 160 1,144 129 154 642
Mel Price (26) (Aux.) 12 N/A] N/A N/A] 49[ 4,497]  4278[ 3656|1179 2351 1819 1,591
27 (Main) 374 275 343 553 601 897 316 538 299 395 354 318
27 (Auxiliary) 1,180 1,621 1,309 o] 1151 559 1,258 947 1245 1,297 980 976

Illinois Waterway (IWW)

Lock 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
LaGrange 428 1,480 1,679 14] 1,168 680 261 827 473 808 461 475
Peoria 1,179] 4,550 3,540] 3268 3881 2865|1473 4222[ 2,054 1,667] 1,398 2,039
Starved Rock 3361 3,607]  3266]  2,147] 3,198] 3,207 3,053 4991 4460 4113 3204 2,905
Marseilles 3436] 3933 3743]  2.836] 3961 1676 2,938] 3469 35522 3390 2961[ 23852
Dresden Road 3717]  4.648] 3817 2.870]  3.938] 1,574] 3,758] 4710] 4983[ 3.845] 2.884] 2,876
Brandon Road 1,556 1,652] 1481 1203 1617 924] 1464 1,757 1,693 1,560 1,556] 1,480
Lockport 1,324] 1,427 1,296 943] 1,546 656]  1,103] 1674|1318 1258  Li72] 1212
T.J. O'Brien 15,697 17,275 14,701] 15337] "17,165] 19,490 17,517 19,352] 23,921 25,564] 26,472 23,547
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Table 4-6. Number of recreation vessel lockages (1990-2001).

Upper Mississippi River (UMR)

Lock 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
USA 1,836 1,443] 1,542 848] 1,468 1264 1238 1,121 1.222] 1,133 1,246 750
LSA 2,010 1,620 1,714 914 1,583 1,381 1,352] 1,172] 1,316] 1,232] 1,328 811
1 2351 2,175 2212] 1,354 2323 2,073 2,138 1,898] 2.420[ 2,199 2.376] 1,594
2 2,822] 2807 2,627 2,152] 3.172] 3,031 2878 2,538] 3,104 2.872] 2.881] 2,278
3 3,670 3,825 3561 2,805 4,092] 4,031 3,718] 3.601] 4,014 3,763 3.963] 3,412
4 2,783 2,921 2814 2,122] 3233 3261 2868 2,986 3,006 2848 3,004 2,527
5 2440 2500 2385 1,769 2.828] 2,643 27334 2362 2276 2,169 2347 2,014
5A 32400 3324 3,051 2245 3,654 33500 2901 2,829 2,883 2,739 2.927] 2,424
6 3,074] 3.162] 2,983 2251 3,323 3,106 2,975 2,554] 2,718 2,477 2.538] 2,246
7 3,342 3,406 2,888 2,480 3410 3,274 2,917 2,780 2.767] 2,820 2,760 2,360
8 2367 2290 2,199 1451 2543 2278] 1,889 2,093] 2258 2,180 2,071 1,667
9 2201 22300 2,190] 1,206 2291 2,086] 1,903 2,052] 2,120 2,098 1,997] 1,740
10 23121 2,169 2,072] 1,051 2340 2,072 1,770] 1,676] 2,018] 1,894 1,758] 1,389
11 2,001 1,922 1,798] 1,074] 2.086] 1,792 1,519 1,650 1,727| 1,609 1,613] 1,342]
12 1,601 1,803] 1,524 709] 1,738 1.486] 1,439 1461 1,627 1,410 1318 1,025
13 1217 1,224] 1,137 617] 1219 1,168 1,063] 1,105 1,316] 1,159 1,116 911
14 (Main) 642 637 513 366 689 573 513 580 662 600 737 505
14 (Auxiliary 1,605 1.857] 1,725 961 1.881] 1,931 1.,502] 1,448 1,393 1454 1,383 1,263
15 (Main) 79 80| 31 207 466 102 63 58 70| 36 73 219
15 (Auxiliary) 2399 2593 2,453 915] 1,967 2388 2,107 2411 28571 2514 2,176] 1,357
16 710 736 676 295 727 777 655 718 845 773 806 438
17 474 508 498 141 669 536 448 425 392 304 291 225
18 790 716 792 185] 1,195 883 749 900 900 765 711 534
19 577 617 620 163 576 546 543 607 611 509 513 428
20 392 504 492 184 645 432 456) 469 511 441 427 355
21 635 627 596 149 679 595 547 552 510 458 504 376
22 575 632 518 117 554 465 421 558 491 481 446 364
24 607 730 709 169 731 547 544 664 571 603 620 514
25 919 1,108 871 189 1,011 651 687 851 778 734 713 543
Mel Price (26) Main 823 1,124 1,165 443] 1,402 546 133 60 508 59 83 268
Mel Price (26) (Aux) 6 23] 1,623] 1,589 1,345 544 1,135] 1,068 988
27 (Main) 117 99 124 181 232 277 123 193 135 150 189 160
27 (Aux) 508 562 500 1 469 223 471 302 511 471 542 515

Ilinois Waterway (IWW)

Lock 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
LaGrange 181 546 630 7 434 223 92 264 176 285 256 260
Peoria 288 836 911 199 992 666 487 757 519 564 567 724
Starved Rock 1,199 1,120 1,057 879 899 988 882] 1,061 984 915 889 856
Marseilles 1,046] 1,131 1,109 844 948 542 927] 1,080 994 879 1,012 984
Dresden Road 1,190] 1,238 1,164 1,034] 1,047 505 1,031 1,244] 1,095 915 941 926
Brandon Road 661 671 609 583 564 336 598 717 622 572 622 671
Lockport 561 607 538 451 433 255 447 587 461 496 481 536
T.J. O'Brien 4545 4802 4,152 4,293 4243 4,610] 4.177] 4,220 5,092 5,640 6,514] 6,247

4.2.1.4 Fleet Characteristics, Port Facilities, and Fleeting

Roughly 50 towing or barge companies operate on the UMR-IWW Navigation System. These operators
have approximately 12,500 hopper barges, 1,300 tank barges, and 550 towboats. There are 778
commercial docks in the UMR-IWW study area, with 453 (58 percent) providing services for shipping or
receiving commodities. Facilities tend to be concentrated in medium and large urban centers such as
Minneapolis/St. Paul, Chicago, St. Louis, Peoria, or the Illinois/lowa Quad Cities area. About 160
fleeting areas are along the Upper Mississippi River and 42 are along the Illinois Waterway.
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4.2.1.5 Commodities Shipped

Farm products, including corn, soybeans, and animal feeds, are the largest single commodity transported
on the system (Figure 4-5). Other major commodities shipped on the system include coal, chemicals,
petroleum, crude materials (sand, gravel, iron ore, steel, and scrap), and manufactured goods. Historic
traffic patterns, by the commodity groups used in this study, are shown for both the UMR (Table 4-7) and
IWW (Table 4-8) Navigation Systems. Additional facts and figures on commodities shipped on the
UMR-IWW Navigation System can be found in Section 2.0 of the Economic Appendix.

Upper Mississippi River

Iron & Steel
6%

Industrial Chemicals
4%

Construction Materials
9%

Fertilizers
4%

Other
8%

Corn
32%

Petroleum Products
10%

Coal & Coke
10%

Prepared Animal Feed
3%

Soybeans 0
13% 1%

Illinois Waterway

Iron & Steel Other
9% 6%

Industrial Chemicals
7%

Construction Materials Corn
13% 28%

Fertilizers
3%

Petroleum Products
15% Soybeans

Coal & Coke 10%

5% Prepared Animal Feed

3%

Figure 4-5. Commodity percentages by river for year 2000. (Source: Waterborne Commerce Statistics
Center 2000).
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Table 4-7. Upper Mississippi River (UMR) Traffic by Commodity Group (1972-2002). (Source: Waterborne Commerce Statistics Center)

UMR River Traffic by Commidity Group (Thousands of Tons)

Prepared Petroleum Const. Industrial

YEAR Corn Wheat Soybeans |Animal Feed|Coal & Coke| Products Fertilizers | Materials | Chemicals | Iron & Steel Other TOTAL
1972 14,921 1,708 4,745 100 8,324 11,707 1,492 5,429 3,385 2,149 6,458 60,417
1973 17,524 1,285 4,436 24 6,483 8,752 2,517 5,294 2,994 2,017 6,493 57,818
1974 15,981 2,307 4,924 60 7,599 11,835 1,487 5,173 3,586 3,297 5,498 61,747
1975 17,611 2,887 4,168 89 8,806 12,009 1,805 4,630 3,323 2,651 5,100 63,080
1976 20,901 2,965 4,851 135 7,680 12,347 2,352 4,398 3,308 2,449 6,892 68,277
1977 18,778 2,714 4,767 129 9,057 11,945 2,496 4,843 3,228 2,786 6,277 67,021
1978 21,123 2,246 6,656 171 6,495 11,418 2,432 5,110 3,112 2,795 7,258 68,816
1979 22,661 2,452 5,237 1,333 7,189 9,979 2,195 5,721 2,961 2,047 6,732 68,506
1980 27,363 2,578 7,494 1,770 7,002 10,454 2,191 5,190 3,218 2,487 6,562 76,308
1981 27,883 3,118 7,265 1,932 6,144 10,276 2,444 4,455 3,002 2,949 5,037 74,505
1982 26,722 3,315 9,329 1,996 7,804 10,000 2,073 3,449 2,756 2,066 5,146 74,656
1984 26,618 4,542 8,329 2,663 9,889 9,867 4,602 4,414 3,034 2,672 5,142 81,771
1985 19,726 3,253 6,136 2,357 9,687 11,247 4,004 4,723 3,094 3,136 4,677 72,039
1986 15,140 2,045 9,561 3,068 10,997 10,614 4,486 5,100 3,765 3,448 5,497 73,721
1988 25474 2,000 9,008 4333 9,591 11,526 3,754 4,458 3,495 3,427 4,950 82,016
1989 27,175 2,908 5,818 3,901 9,605 10,450 3,222 4,969 3,492 3,110 4,701 79,351
1990 30,765 2,266 7,442 3,686 10,651 9,564 3,222 5,554 4,079 3,834 4,392 85,455
1991 29,069 2,080 8,347 3,937 9,630 9,586 3,296 4,909 4,058 3,634 5,523 84,069
1992 30,005 1,739 9,205 4211 9,626 9,419 3,855 5,536 3,859 3,455 5,267 86,177
1993 23,758 883 8,360 3,922 8,371 6,389 3,834 4,836 3,600 3,343 4,858 72,154
1994 22,861 1,493 8,117 3,403 10,284 7,437 4,465 5,849 4,249 6,059 5,206 79,423
1995 31,018 981 9,408 3,427 9,009 6,957 3,744 5,603 4,001 5,260 4,998 84,406
1996 29,385 1,332 10,576 2,519 8,579 6,801 3,320 5,425 3,795 3,913 4,728 80,373
1997 24,622 1,142 10,458 2,690 7,500 7,718 3,023 6,095 4,063 4,653 5,871 77,835
1998 25,575 820 9,143 2,817 8,817 8,045 3,363 6,080 4,175 5,538 5,254 79,627
1999 30,692 989 11,439 2,653 8,554 7,266 3,184 7,225 3,938 5,142 4,570 85,652
2000 26,414 1,010 11,249 2,529 7,927 7,545 3,395 7,751 3,930 6,364 5,167 83,281
2001 25,537 825 9,925 2,355 7,611 8,268 3,493 6,799 3,417 4,534 6,023 78,787
2002 29,796 949 11,672 2,502 7,378 7,261 3,504 7,357 3,536 5,404 4,733 84,092
Average 24,314 2,029 7,864 2,231 8,493 9,541 3,078 5,392 3,533 3,608 5,483 75,565
Std. Dev. 4,999 946 2,304 1,422 1,283 1,839 868 962 423 1,255 781 8,242
Min 14,921 820 4,168 24 6,144 6,389 1,487 3,449 2,756 2,017 4,392 57,818
Max 31,018 4,542 11,672 4,333 10,997 12,347 4,602 7,751 4,249 6,364 7,258 86,177
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Table 4-8. Tllinois Waterway (IWW) Traffic by Commodity Group (1972-2002). (Source: Waterborne Commerce Statistics Center)
IWW River Traffic by Commidity Group (Thousands of Tons)

Prepared Petroleum Const. Industrial
YEAR Corn Wheat Soybeans |Animal Feed|Coal & Coke| Products Fertilizers | Materials | Chemicals | Iron & Steel Other TOTAL
1972 9,265 260 2,300 28 6,793 7,170 704 5,121 2,544 2,019 5,682 41,885
1973 8,941 176 2,425 10 7,144 7,806 580 5,527 2,338 2,433 2,509 39,890
1974 7,817 395 2,044 40 6,998 8,314 702 4,940 2,806 3,247 6,350 43,653
1975 10,514 669 2,191 20 7,670 7,507 821 5,050 2,589 2,601 6,202 45,832
1976 12,759 564 2,140 23 6,590 6,940 1,219 4,730 2,485 2,699 5,125 45,274
1977 11,987 451 2,472 12 6,521 6,984 1,177 4,611 2,493 2,662 3,417 42,787
1978 11,599 174 2,845 67 3,852 5,751 1,268 4,004 2,549 2,645 5,059 39,812
1979 10,267 216 2,035 627 4,469 6,810 1,006 4,555 2,480 2,732 2,562 37,760
1980 12,396 351 2,769 926 5,805 6,601 1,066 4,655 2,579 2,852 4,119 44,119
1981 12,205 541 3,193 857 5,595 5,938 947 3,492 2,281 2,661 3,741 41,451
1982 14,318 542 3,755 950 4,434 6,011 742 3,717 2,062 1,784 3,235 41,550
1984 11,068 846 3,398 1,259 5,046 6,116 1,636 3,306 2,431 2,168 1,883 39,156
1985 11,518 406 3,003 917 4,997 5,556 1,357 3,113 2,623 2,668 1,966 38,124
1986 8,680 252 4,770 1,390 7,545 6,237 1,827 3,197 3,172 2,948 2,279 42,298
1987 11,254 270 3,612 1,847 5,847 6,002 1,540 3,936 2,911 2,386 1,519 41,125
1988 9,640 506 3,359 2,215 5,935 6,536 1,304 3,655 2,850 2,776 1,720 40,496
1989 10,505 948 2,486 1,533 4,527 6,024 1,256 4,327 2,835 2,651 2,030) 39,122
1990 11,720 687 3,205 1,615 6,345 5,401 1,302 4,377 3,746 3,067 1,831 43,296
1991 11,199 387 3,703 1,910 6,563 6,007 1,213 3,226 3,721 3,077 2,125 43,131
1992 11,517 358 3,735 2,012 6,661 5,772 1,213 3,057 3,594 2,930 1,815 42,664
1993 13,188 284 4234 2,316 7,749 5,176 1,334 3,248 3,265 2,939 1,901 45,634
1994 12,374 476 4,042 1,579 8,529 6,321 1,392 4,497 3,798 5,438 2,432 50,878
1995 13,543 457 4,282 1,466 8,238 4,735 1,395 2,820 3,543 4,672 2,285 47,436
1996 12,822 428 4,459 1,144 8,204 5,608 1,053 3,441 3,420 3,380 2,285 46,244
1997 11,052 402 4,527 1,172 4,942 6,175 1,051 3,508 3,662 4,049 2,451 42,991
1998 11,593 171 3,658 1,381 3,029 6,217 1,178 4,044 3,789 4,606 2,105 41,771
1999 13,266 294 4,591 1,221 1,447 5,690 1,108 5,243 3,526 4,366 2,972 43,724
2000 11,853 324 4,744 1,200 2,496 5,793 1,093 5,261 3,684 5,551 2,221 44,220
2001 12,120 287 4,425 1,157 2,112 6,590 1,371 5,844 3,151 4,036 2,397 43,490
2002 12,873 372 4,706 1,299 1,436 5,176 1,177 5,792 3,323 4,882 1,996 43,032
Average 11,462 416 3,437 1,073 5,584 6,232 1,168 4,210 3,008 3,231 2,940 42,762
Std. Dev. 1,516 189 911 701 2,003 795 279 881 542 997 1,397|| 2,836
Min 7,817 171 2,035 10 1,436 4,735 580 2,820 2,062 1,784 1,519( 37,760
Max 14,318 948 4,770 2,316 8,529 8,314 1,827 5,844 3,798 5,551 6,350|| 50,878
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4.2.1.6 Existing Lockage Delays

Eight locks on the UMR and three locks on the IWW were among 20 locks with the highest average
delays in 1987 at the beginning of this study. This remains the case as illustrated on Figure 4-6, which
shows the distribution of peak monthly delays at locks around the country in 1998. The UMR-IWW
Navigation System had over half (19 of 36) of the most delayed lock sites in the country.

Under current conditions, delays to tows are common at a number of locks on the UMR system. Existing
delays vary mostly on the basis of location in the system. In general, delays are greatest at the most
downstream 600-foot locks. For the 10-year period 1992-2001, delays per tow averaged 3.4 hours at
Locks 20-25; 2.1 hours at Locks 14-18; 0.8 hour at Locks 8-13; and 0.3 hour for Upper St. Anthony Falls
Lock to Lock 7 (Table 4-9). On the IWW over the same period, delays per tow averaged 2.2 hours at
Peoria and La Grange and 1.2 hours for each of the other six lock sites. Percent of tows delayed, average
delay for tows, and the total ton-hours of delay by chamber during 2001 are presented in Table 4-10.
Total ton-hours is the product of tons and average delay.

Peak Monthly fug Delay in 1998
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Figure 4-6. Peak monthly average lock delay in 1998 (Source: Navigation Data Center 1999).

4.2.1.7 Transportation Costs

An evaluation of transportation costs for the UMR system indicated that rate savings to waterway users in
the year 2000 averaged about $8.08 per ton (1994 prices) over the best possible all-land routing alternative
(TVA, Transportation Rate Analysis: Upper Mississippi River Navigation Feasibility Study, 1996).

Savings for each of the 11 commodity groupings identified for this analysis are summarized in Table 4-11.
Lists of individual commodities that comprise each of the 11 commodity groupings are shown in Table 2-10
in the Economics Appendix.

4.2.1.8 Benefits of the Existing System

The presence of the rivers provides many benefits to the regions, States, and counties along the river
corridor and to the Nation as a whole. Benefits are derived from the employment and income generated
from transportation of goods, recreation, hydropower production, and water supply for municipalities and
commercial, industrial, and domestic use. The UMR-IWW Navigation System contributes significantly
to regional and national economic development by offering a means of shipping bulk commodities at low
cost, allowing for considerable transportation cost savings to the regional and national economy. The
existing system generates an estimated $0.8 billion to $1.2 billion (2001 prices) of annual transportation
cost savings (using Year 2000 traffic levels). These benefits compare with the average annual operation
and maintenance costs ranging from $115 million to $126 million per year (the higher figure accounting

UMR-IWW System Navigation Feasibility Study 57
Final Integrated Feasibility Report and PEIS (September 2004)



INVENTORY AND FORECAST RESOURCE ConpiTions 4

for potentials such as stricter regulations, invasive species, increased security needs, etc.) and annual
rehabilitation costs of approximately $56 million.

Table 4-9. Historic commercial barge traffic delays (1990-2001) by lock for the UMR-IWW Navigation
System (Source: Waterborne Commerce Statistics Center).

Annual Average (hrs) Traffic Delays by Lock
Average Delay = average time from arrival to start of lockage.
Upper Mississippi River (UMR

Lock and Dam| 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

USA 0.03 0.03 0.03 0.02 0.01 0.03 0.03 0.02 0.01 0.03 0.03 0.03

LSA 0.03 0.06 0.06 0.03 0.03 0.02 0.04 0.03 0.02 0.03 0.04 0.02
1 0.05 0.07 0.16 0.15 0.19 0.18 0.17 0.03 0.02 0.04 0.03 0.05
2 0.73 0.58 0.60 0.49 0.39 0.53 0.55 0.56 0.56 0.55 0.48 0.62
3 0.70 0.57 0.59 0.52 0.45 0.51 0.52 0.47 0.42 0.47 0.42 0.53
4
5

0.51 0.45 0.39 0.39 0.29 0.39 0.40 0.42 0.40 0.52 0.41 0.38
0.44 0.46 0.50 0.44 0.42 0.41 0.56 0.45 0.39 0.45 0.40 0.42

Sa 0.42 0.42 0.41 0.46 0.33 0.44 0.43 0.49 0.42 0.50 0.45 0.41
6 0.67 0.71 0.64 0.70 0.46 0.63 0.73 0.68 0.60 0.66 0.61 1.05
7 0.83 0.70 0.68 0.64 0.55 0.60 0.67 0.70 0.75 0.65 0.69 0.86
8 0.89 0.81 0.89 0.60 0.62 0.89 0.96 0.88 0.75 0.83 0.77 0.89
9 0.54 0.47 0.57 0.39 0.46 0.60 0.60 0.65 0.70 0.70 0.76 0.65
10 0.71 0.51 0.69 0.51 0.39 0.81 0.89 0.95 0.67 0.76 0.73 0.82
11 1.79 1.39 1.19 0.74 0.72 1.25 0.97 0.96 0.84 0.95 0.94 0.95
12 1.31 1.32 1.24 0.70 0.57 0.98 1.13 1.01 0.82 1.06 0.87 1.30
13 1.16 1.52 1.25 0.95 0.71 1.32 1.26 0.82 0.70 1.00 0.99 0.97
14 3.97 1.43 1.19 0.89 0.93 1.66 2.40 2.75 2.53 3.91 2.57 2.48
15 3.11 2.53 2.78 2.09 1.10 2.56 3.23 1.68 1.89 2.75 1.48 2.83
16 1.91 1.83 2.20 2.71 0.92 1.60 1.67 1.24 1.55 1.78 1.27 2.04
17 3.91 1.85 2.26 5.14 0.88 2.25 1.81 1.57 2.16 2.15 1.55 1.75
18 3.07 2.89 2.62 2.88 0.97 3.17 2.53 1.47 1.25 1.80 1.60 2.11
19 1.01 0.88 1.11 1.07 0.70 0.82 0.85 0.77 0.70 0.74 0.81 0.79
20 5.31 1.97 2.65 5.16 0.99 2.24 3.43 1.76 1.71 2.17 2.72 2.38
21 2.35 2.07 2.33 1.90 1.05 3.15 3.02 1.73 1.68 1.94 2.21 2.65
22 5.06 3.06 4.21 3.43 1.76 6.62 8.32 3.53 2.90 3.83 3.64 5.20
24 6.00 2.94 4.16 3.06 1.48 5.05 4.79 3.03 4.60 2.92 2.71 4.10
25 3.76 2.86 6.51 2.93 2.68 5.78 3.94 3.07 4.82 3.81 3.23 5.71
Mel Price (26) 7.28 1.47 1.73 1.04 2.35 5.25 0.80 0.61 0.66 8.37 2.03 3.97
27 5.17 4.30 8.32 1.26 6.31 4.49 14.42 39.09 2.33 6.51 0.96 0.79

Illinois Waterway (IWW)
Lockand Dam| 1990 [ 1991 | 1992 [ 1993 | 1994 [ 1995 | 1996 | 1997 | 1998 [ 1999 | 2000 | 2001

LaGrange 1.47 0.52 1.17 0.22 1.51 3.54 6.32 3.67 2.11 2.79 4.61 2.47
Peoria 0.84 0.50 1.10 0.13 1.40 2.23 2.48 2.19 1.04 1.30 1.62 1.21
Starved Rock 0.85 0.91 0.84 1.12 1.54 1.70 0.95 1.38 1.16 1.29 1.35 1.53
Marseilles 1.35 1.14 1.24 1.35 1.60 2.18 1.02 1.61 1.52 1.68 1.72 2.02

Dresden Island 0.77 0.77 0.74 0.68 1.08 2.47 0.79 0.87 1.11 1.01 1.04 1.36
Brandon Road 0.93 0.89 0.94 1.24 1.67 2.38 0.95 1.19 1.34 1.28 1.45 1.73

Lockport 1.08 1.02 1.09 1.30 1.91 2.69 1.10 1.35 1.81 1.38 1.99 1.73
T.J. O'Brien 0.04 0.05 0.07 0.06 0.08 0.07 0.08 0.07 0.08 0.05 0.06 0.05
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Table 4-10. Average delay and ton-hours of delay (2001).

Upper Mississippi River (UMR)
Average Delay Ton Hours of
of Tows Total Tonnage Delay
Lock (Hours) (Millions) (Millions)
USA 0.03 1.83 0.05
LSA 0.02 1.81 0.04
1 (Main) 0.05 1.83 0.09
2 (Main) 0.62 8.58 5.32
3 0.53 8.58 4.55
4 0.38 9.36 3.56
5 0.42 9.49 3.99
S5a 0.41 9.50 3.90
6 1.05 11.96 12.56
7 0.86 12.00 10.32
8 0.89 12.79 11.38
9 0.65 14.57 9.47
10 0.82 16.53 13.55
11 0.95 17.34 16.47
12 1.30 19.10 24.83
13 0.97 19.28 18.70
14 (Main) 2.48 24.27 60.24
15 (Main) 2.83 24.71 69.89
16 2.04 26.45 53.96
17 1.75 27.45 48.04
18 2.11 28.57 60.28
19 0.79 30.13 23.80
20 2.38 31.11 74.04
21 2.65 32.87 87.11
22 5.20 33.34 173.37
24 4.10 34.79 142.64
25 5.71 34.86 199.05
26 (Main) 3.97 75.94 301.83
27 (Main) 0.79 81.09 64.04
Illinois Waterway (IWW)
LaGrange 2.47 36.75 90.77
Peoria 1.21 33.67 40.74
Starved Rock 1.53 23.30 35.65
Marseilles 2.02 20.89 42.20
Dresden Road 1.36 18.88 25.68
Brandon Road 1.73 16.42 28.41
Lockport 1.73 15.99 27.66
T.J. O'Brien 0.05 6.78 0.34
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Table 4-11. All land vs. water differential by commodity group (total system; 1994 prices).

Weighted

Differential

Commodity Group $
Corn 7.08
Soybeans 12.85
Wheat 7.56
Farm NEC (Not Elsewhere Classified) 3.18
Coal 4.68
Petroleum 13.18
Ind. Chemicals 13.49
Ag. Chemicals 6.77
Iron & Steel 13.85
Aggregates 5.35
Miscellaneous 10.28
Average 8.08

4.2.1.9 Operations and Maintenance Costs for Navigation System

Operations and Maintenance (O&M) costs include funding for lock and dam personnel, maintenance
crews, dredging, utilities, minor repairs, and the maintenance of training structures south of St. Louis.
These routine costs are incurred annually, but historically they have not been sufficient to maintain an
acceptable level of performance, leaving a need for additional monies to maintain a system that otherwise
will deteriorate over time. Appropriations for the O&M budget have been nearly “flat-lined” in recent
years when compared with the necessary repairs and other demands. This has resulted in the deferring of
many maintenance-type items. There is a present system-wide backlog of unfunded critical maintenance
items that exceeds $75 million. The entire backlog of maintenance items through 2002, which includes
necessary repairs as well as critical items, totals $406 million for the UMR-IWW Navigation System.
This will result in an increase in the unscheduled closures in the future.

Lock closure data were used to estimate lock closures based on the fact that the consequences of deferred
maintenance should be represented in the data in the form of lock closures. Also, since not all
repairs/needs can be addressed due to budget shortcomings, this had to be represented in the forecasting
of this effect. It was represented by accounting for additional lock closures in that after a Major
Rehabilitation project, only 80% of the lock closure days related to unreliable operation would be
restored. This was based on the cost of items that require major rehabilitation in recent reports and the
level of funding that was able to be obtained within the constraints of the Major Rehabilitation program
and the O&M budget. In general, there are constraints that do not permit full restoration of a lock’s
equipment and features and was represented in each locks availability.

O&M costs based on historical cost data from 1981 to 2002 are estimated at $115 million per year (in
2000 price levels). Lock and dam operations account for $45 million, dredging $32 million, maintenance
$23.5 million, contract expenses $13 million, and engineering costs $1.5 million. The percentage
breakdown of baseline O&M costs is depicted on Figure 4-7.

Rehabilitation of the lock and dam system has been ongoing since 1975. The program involves project
feature restoration work intended to improve the reliability of the existing structures for an additional
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25 years. Widely varying levels of rehabilitation have been accomplished at the majority of lock sites on
the Upper Mississippi River and Illinois Waterway. Over $900 million has been expended on this
program since 1975. The funds received through this program are in addition to the O&M funds
presented above. Although $900 million has been spent, additional rehabilitations are under way, some
are awaiting funding approval, and others are being considered for timely preparation of engineering
study for consideration of rehabilitation. In other words, rehabilitation of the system will be a continuous
process conducted on a project-by-project basis under the present funding method and policies.

11% 1%

20%

28%

O Lock and Dam Operations B Dredging Costs
OMaintenance Expenses O Contract Expenses
B Engineering Costs

Figure 4-7. Existing Rehabilitation Program.

4.2.1.10 Condition Assessment of the Existing Navigation System

The existing navigation system was assessed for its capability to be sustained throughout the planning
period. The condition of the existing locks and dams and the possible need for reconstruction was a
particular focus. Inspections were conducted, reports were reviewed, and experience was used to
determine that all lock and dam assets on the UMR and IWW could be sustained through the planning
period. The T. J. O’Brien lock was initially considered to be the only exception, but a comprehensive
Major Rehabilitation of the lock could avoid its reconstruction. It was concluded that with consistent
O&M, periodic Major Rehabilitation, and the present types of use/exposure that the navigation system
assets (locks and dams) can be sustained through the planning period. These assumptions and investment
types were used in the analysis.

4.2.2 UMRS Ecosystem

The existing UMRS ecosystem is the product of many past and ongoing natural and human processes or
disturbances. There are many Federal, State, and private entities that have responsibility for natural
resource stewardship. Their management ranges from intensive land management activities to more
passive conservation, preservation, and regulatory actions such as protecting land from development.
Current management combined with past actions are responsible for the condition of the ecosystem
components discussed in detail below. Land cover, floodplain and aquatic areas, and terrestrial habitat
are all important determinants of habitat condition. Connectivity and fragmentation are measures of the
connectedness of habitats, which is important for organisms to disperse their populations or to make
seasonal movements or migrations. Diversity is a measure of the variety of physical habitats and
organisms that an ecosystem supports.
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4.2.2.1 Ecosystem Management Programs

The Upper Mississippi and Illinois Rivers have been carefully managed for over 100 years to conserve
commercial and sport hunting and fishing resources and to conserve the resources they depend on. The
impacts of increasing population through the late 1800s created great demand for the resources.
Commercial hunting, fishing, and clamming had devastating impacts on local populations in some cases.
The large charismatic individuals of species like the sturgeon, paddlefish, and catfish were fished out.
Great flocks of passenger pigeons and waterfowl were hunted to extinction or the brink thereof. Entire
mussel stocks were fished out for the button industry before clammers would move to the next river reach
or mussel bed. The U.S. Bureaus of Fisheries and Wildlife were established to understand the
populations and regulate harvests. Modern State natural resource management agencies continue the
same tasks today in light of changing social priorities and non-native species introductions. State
agencies in the region have a long history of interstate and interagency coordination through the Upper
Mississippi River Conservation Committee (UMRCC), a forum established in 1943 through grass roots
efforts. The unifying goal of the UMRCC is to "Promote the preservation and wise utilization of the
natural and recreational resources of the Upper Mississippi River (UMR) and to formulate policies, plans
and programs for conducting cooperative studies".

Growing populations in the region were driving the resource harvest. The increasingly dense
concentration of people in cities also began to tax water supply and waste disposal capacity. The problem
had significant human and river health consequences. Large reaches of river downstream from Chicago,
Peoria, Minneapolis-St. Paul, the Quad Cities, and St. Louis were “dead zones” on a par with the nutrients
impact of concern in the Gulf of Mexico. There were incremental improvements in waste treatment
capabilities, but passage of the Clean Water Act in 1972 was the action that compelled municipalities and
industry to improve waste treatment. Water quality regulation and monitoring continue today at Federal
and State levels, with increased consideration for non-point urban and agricultural pollution.

There has never been an authorized Federal interest in unified fish and wildlife management, but the U.S.
Fish and Wildlife Service has broad authority for refuge and ecosystem management, threatened and
endangered species protection, and coordination activities, and the Corps of Engineers, has responsibility
for the waterways and project lands. These authorities have been intrinsically linked since the planning
for the 9-Foot Channel Project. Much of the upper waterway, in fact, flows through the Upper
Mississippi River Fish and Wildlife Refuge, which was established in 1924. The establishment of the
Upper Mississippi River National Fish and Wildlife Refuge and, later, others refuges in the region has
been one of the most important habitat protection measures yet undertaken on the UMRS.

Current environmental management arrangements can be traced back to the establishment of the Great
River Environmental Actions Teams (GREAT Studies) created in the 1970s to address channel
maintenance and other Navigation System operation and maintenance issues. The District teams
reviewed O&M procedures and needs and now closely coordinate with natural resource managers to
minimize impacts. Important natural resource management programs are described below.

4.2.2.1.1 USACE Programs

4.2.2.1.1.1 Environmental Management Program (EMP)

Congress authorized the Upper Mississippi River System Environmental Management Program (EMP) in
Section 1103 of the 1986 Water Resources Development Act. Over the course of its first 13 years, the
EMP proved to be one of this country’s premier ecosystem restoration programs, leading Congress to
reauthorize the EMP in the 1999 Water Resources Development Act. Section 509 of the 1999 Act made
several adjustments to the program and established the following two elements as continuing authorities:

e Long-term resource monitoring, computerized data inventory and analysis, and applied research
(known collectively as the LTRMP)
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¢ Planning, construction, and evaluation of fish and wildlife habitat rehabilitation and enhancement
projects (known as HREPs)

The Long Term Resource Monitoring Program (LTRMP) operates in six river reaches where State
employees from Wisconsin, Illinois, Minnesota, Illinois, and Iowa use standardized monitoring protocols
to track long-term trends in water quality, aquatic plants, terrestrial land cover, selected aquatic
invertebrates, and fish. The program conducted a review of historic status and trends in 1999 and a
Habitat Needs Assessment in 2000; it is currently preparing a report of baseline conditions and ecological
changes over 10 years of study. The LTRMP provides a base of field science capability that is critical to
the adaptive management and restoration response monitoring.

The Habitat Rehabilitation and Enhancement Project (HREP) component of the EMP aims to change the
river’s structure and hydrology to counteract the effects of an aging impounded river system. For
example, HREPs may alter sediment transport and deposition, water levels, or connections between the
river and its floodplain. These types of physical changes subsequently affect water quality parameters
such as temperature, dissolved oxygen, and distribution of suspended sediments, thereby ultimately
improving fish and wildlife habitat. To accomplish habitat management and restoration objectives,
HREPs employ a variety of techniques: backwater dredging, water level management, island creation,
shoreline stabilization, secondary channel modification, flow control, and aeration. Many projects
combine these measures to address more than one problem. In addition, some projects also include
innovative features or features that provide secondary benefits or complement the primary techniques.
Examples include hillside sediment control, land acquisition, and notched wing dams. HREPs may be
done in conjunction with other programs, including the Corps’ channel maintenance work, to take
advantage of synergies. Table 4-12 shows the range of project techniques that have been used, or are
being considered for possible future use, as part of HREPs.
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Table 4-12. Upper Mississippi River System Environmental Management Program Habitat
Rehabilitation and Enhancement Project features.

Technique Objectives

Dredge backwaters Alter flow patterns and velocity

Improve floodplain structural diversity

Increase deepwater fish habitat for overwintering

Provide access for fish movement

Provide dredged material to support revegetation and island building

Manage water levels using dikes Restore natural hydrologic cycles
and water control systems Promote growth of aquatic plants as food for waterfowl

Reduce backwater sediment loads
Consolidate bottom sediments
Control rough fish

Build islands Decrease wind and wave action

Alter flow patterns and sediment transport

Improve aquatic plant growth

Improve floodplain structural diversity

Provide nesting and loafing habitat for waterfowl and turtles
Restore woody vegetation

Stabilize shorelines Prevent shoreline erosion

Maintain floodplain structural diversity
Create fish habitat

Reduce sediment loads to backwaters
Create barriers to waves and currents

Modify secondary channels Improve fish habitat and water quality by altering inflows
Stabilize eroding channel

Reduce sediment load to backwaters by reducing flow velocities
Maintain water temperature and provide rock substrate

Aerate Improve fish habitat and water quality by introducing oxygenated water
Miscellaneous Experimental and Complementary Techniques:

Large-scale water level management Seed islands

Upland sediment control Isolated wetlands

Land acquisition Weirs

Riffle pools Rock sills

Potholes Sediment traps

Notched wing dams Mussel substrates

Anchor tree clumps Bottomland forest restoration

Vegetative plantings Fish passage structures

The EMP has completed 40 HREPs affecting 67,000 acres of aquatic and floodplain habitat since 1986.
As of October 2003, there were 8 projects under construction that will improve 38,000 acres and 16
projects still in various stages of design that will affect another 36,000 acres of river-floodplain habitat.
When all these projects are completed, the total area of restored habitat will exceed 140,000 acres among
the 64 projects. While these projects will improve habitat conditions on about 5 percent of the total
Upper Mississippi River System floodplain area, they represent only a small fraction of the restoration
needs stated in the Habitat Needs Assessment and other planning efforts.

EMP funding authority was raised to $33 million in 1999, but average funding for the program has been
approximately $16.5 million. The highest funding exceeded $23 million (FYO01) and the recent low of
$12 million (FY02) made it difficult to maintain functional levels of restoration and monitoring.

UMR-IWW System Navigation Feasibility Study 64
Final Integrated Feasibility Report and PEIS (September 2004)



INVENTORY AND FORECAST RESOURCE ConpiTions 4

4.2.2.1.1.2 Threatened and Endangered Species Coordination

In April 1998, the U.S. Fish and Wildlife Service (USFWS) Region 3 and the U.S. Army Corps of
Engineers Mississippi Valley Division (MVD) voluntarily entered into formal Section 7 consultation
under the Endangered Species Act of 1973, as amended (Public Law 93-205). The consultation covered
the continued operation and maintenance of the UMR-IWW 9-Foot Channel Navigation Project.
Specifically addressed within the consultation were operation and maintenance direct effects, navigation
traffic indirect effects, recreation indirect effects, and cumulative effects. The direct effects of operation
and maintenance included navigation channel dredging, dike and revetment maintenance, water level
management, and management of Corps lands. A 1998 baseline was established for the effects, and a
50-year evaluation period (to 2048) was used.

Formal consultation was concluded in August 2000, when the MVD Commander sent a letter to the
Director of USFWS Region 3 setting forth an implementation plan for the 9-Foot Channel Navigation
Project that would accommodate the findings of the USFWS’s Biological Opinion (BO) (USFWS 2000).
The species of concern covered in the BO include:

e Decurrent False Aster — Incidental take with no significant Reasonable and Prudent Measures
(RPM)

Bald Eagle — Incidental take with no significant RPM

Indiana Bat — Incidental take with no significant RPM

Interior Least Tern — Incidental take with RPM

Pallid Sturgeon — Jeopardy and incidental take with Reasonable and Prudent Alternative (RPA)
and RPM

e Higgins Eye Mussel — Jeopardy and incidental take with RPA and RPM

e Winged Mapleleaf Mussel — Incidental take with RPM

The River Resources Action Team (RRAT) is an interagency committee that responds to multiple natural
resource issues in the St. Louis District. The RRAT was the coordinating entity charged with resolving
issues related to the Biological Opinion. The RRAT provides an effective forum for implementation of
the reasonable and prudent alternatives and prudent measures contained in the BO for pallid sturgeon and
least tern.

A subcommittee of the RRAT, the Pallid Restoration and Conservation Planning Team/Workgroup
(Pallid Team), was formed to address studies and restoration directed toward pallid sturgeon aspects of
the BO. The Pallid Team has reviewed and supplied input to the scope of work for the Pallid Habitat and
Population Demographics Study and is working on an overall plan for the conservation and restoration of
pallid sturgeon in the Middle Mississippi River. The plan will be reviewed by the full RRAT and
forwarded to the USFWS Pallid Recovery Team for comment and inclusion.

The RRAT also provides a forum for coordination of the regulation works and channel maintenance
programs that affect habitat in the lower pools and Middle Mississippi River. The team has supplied
input and review for several ongoing planning efforts such as the side channel vision document, the
alteration of existing stone dike structures planning effort, and pilot type projects for the Middle
Mississippi River as well as the pooled portions within the St. Louis District. These efforts include
incorporation of wood within existing dikes, constructing and placing wood structures within the Middle
Mississippi River, designing and locating innovative structures such as off-bank line revetment, chevron
dike structures, multiple round point structures, and notching of existing dikes.
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A Decurrent False Aster (Boltonia decurrens) Inventory and Assessment was conducted on the Illinois
River during 2000. B. decurrens occurs primarily in the Illinois River. Disturbed sites likely to support
the plant are inspected, and where necessary, dredging or other activities are modified to avoid sites
supporting the plant.

The interagency Mussel Coordination Team was formed to respond to the endangered mussel species
issues raised by the BO. Their work efforts are concentrated in the pooled reaches of the UMR and
tributaries. A long-term mussel monitoring program was initiated in 2000 to evaluate the health and
status of Higgins’ eye and other native mussels. Pilot Higgins’ eye propagation and relocation projects
were completed in 2000, 2001, and 2002. A Relocation Plan and Environmental Assessment was
prepared in April 2002; the plan would be enacted over 10 years. Effort has also been devoted to
monitoring zebra mussel infestations, monitoring larval zebra mussel distribution and concentrations, and
a reconnaissance study for zebra mussel management on the UMRS. Host identification research for
winged mapleleafs was completed in fall 2002. Winged mapleleaf propagation and relocation planning
efforts were initiated in 2003 and the development of a long-term Relocation Plan and Environmental
Assessment is scheduled to be completed in 2004. Pilot projects to test the efficacy of manually
removing zebra mussels from native mussels on an annual basis were initiated in Pools 10, 11, and 14
during 2001 and 2002.

The Districts are also implementing nesting and wintering management guidelines in all operations to
minimize disturbance of bald eagles (Haliaeetus leucocephalus). Staff at locks and dams report eagle
counts during winter. Efforts to protect and enhance bald eagle habitat on Corps land are being
incorporated into District forest management plans.

4.2.2.1.1.3 Forestry Program

The U.S. Army Corps of Engineers owns fee title to about 270,000 acres of General Plan lands purchased
during the 1930s to implement the 9-Foot Channel Navigation Project. The Corps’ forest management
program was developed to utilize Federal timber — originally to support the War Effort for World War II.
The program continued after the war to provide timber to industry. Essentially large blocks of area — up
to several thousands of acres — were opened to bid. The successful high bidder cut trees over an 18-inch-
diameter, which was purchased on scale. From 1942 to 1975, perhaps more than 70 percent of Corps fee
title land had been bid. The Cooperative Agreements between the Department of the Army and the
Department of the Interior identified timber management as a responsibility retained by the Corps on
General Plan land. The most recent update to the Cooperative Agreement — 2001 continues that
responsibility with a clearer message that forest management goals will be coordinated with the USFWS
(and State Departments of Natural Resources). A significant milestone in the development of common
goals and objectives for floodplain forest management on the UMR was accomplished with publication of
the 2002 Upper Mississippi River Conservation Committee (UMRCC) Report, Upper Mississippi and
Illinois River Floodplain Forests: Desired Future and Recommended Actions (UMRCC 2003). Corps
and USFWS field staff led the interagency development of this report, which presents a vision for the
floodplain forest that is shared by river managers, foresters, and biologists active in the UMRCC.

4.2.2.1.1.4 Other Corps Environmental Management Opportunities

Several more Corps programs and authorities improve river habitats, but the funding allocation has not
been separated from traditional river management activities. Programs, projects, or activities that also
enhance environmental resources or provide restoration opportunities in the main stem rivers include the
following:

e Dredged Material Management Program, Rock Island District
e Avoid and Minimize Program, St. Louis District
e Channel Maintenance Management Plan, St. Paul District
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Committee to Assess Regulating Structures, Rock Island District
Master Planning

Threatened and Endangered Species Conservation Plan

Section 204 Beneficial Uses for Dredged Material

Section 1135 Aquatic Ecosystem Restoration

Section 206 Aquatic Ecosystem Restoration

Mississippi River Environmental Pool Plans

Collaborative Planning through District Resource Forums

4.2.2.1.2 U.S. Fish and Wildlife Service

Federal interest in habitat protection increased in the early 1900s when commercial mussel, fish, and
wildlife harvests were taking large quantities of the river system’s resources, and sewage and industrial
pollution from urban centers were degrading water quality and killing aquatic organisms. The Upper
Mississippi River Wildlife and Fish Refuge was authorized in 1924, and eventually all Mississippi River
USFWS National Wildlife Refuges combined acquired almost 270,000 acres. There are five National
Wildlife Refuges on the Illinois River with a total of 16,000 acres (Table 4-13; USFWS 2002).

Table 4-13. Summary of UMRS National Wildlife Refuge lands (USFWS 2002).

Management Unit | Acres | Location
Upper Mississippi River National Wildlife and Fish Refuge
Winona District| 43,389 Pools 4-6
La Crosse District 46,469 Pools 7-8
McGregor District 90,678 Pools 9-11
Savanna District 52,973 Pools 12-14
Trempealeau NWR 5,733 Pool 6
Mark Twain National Wildlife Refuge Complex
Port Louisa NWR 8,375 Pools 17-18
Great River NWR| 10,037 Pools 20-24
Clarence Cannon NWR| 3,751 Pool 25
Two Rivers NWR| 2,660 Pools 25-26
Middle Mississippi NWR 4,400 Open River
Total Mississippi Acres 268,465
Illinois River National Wildlife and Fish Refuges
Cameron-Billsbach Unit 1,709 Peoria Pool
Chautauqua NWR| 4,488 La Grange Pool
Emiquon NWR| 1,303] La Grange Pool
Meredosia NWR| 2,883 Alton Pool
Mark Twain National Wildlife Refuge Complex
Two Rivers NWR| 5,840 Alton Pool
Total Hlinois Acres 16,223

The refuge purposes are primarily for migratory birds, threatened and endangered species, and other Trust
species, but their land conservation and management activities support the wide diversity of species
present in the UMRS. Flood-prone lands sometimes become available after extreme floods, and Federal
agencies including the Federal Emergency Management Agency, the Corps, and the Fish and Wildlife
Service work together to acquire and manage these lands. Comprehensive Conservation Planning for
USFWS refuges that is under way or recently completed has identified additional lands for acquisition to
incorporate important resources. Total annual spending on environmental management is about $9
million for Fish and Wildlife Service refuges.
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4.2.2.1.3 U.S. Environmental Protection Agency

The U.S. Environmental Protection Agency has the responsibility to review and comment on all major
Federal actions that may have a significant impact on the environment pursuant to Section 309 of the
Clean Air Act. In the Clean Water Act, the U.S. Environmental Protection Agency was also given
authority to regulate activities in wetlands and riparian areas, point source discharges, dredged material
disposal, storm water discharge, and nonpoint source pollution.

4.2.2.1.4 U.S. Department of Agriculture

The U.S. Department of Agriculture Natural Resource Conservation Service (NRCS) provides national
leadership in a partnership effort to help people conserve, maintain, and improve America’s natural
resources and the environment. NRCS provides leadership for conservation activities on the Nation’s 1.6
billion acres of private and other non-Federal land. This agency provides technical assistance and
information to individuals; communities; tribal governments; Federal, state and local agencies; and others.
The NRCS staff partners with staff of the local conservation district and state agencies and with
volunteers. NRCS also offers financial assistance, surveys the Nation’s soils, inventories natural
resources conditions and use, provides water supply forecasts for western states, and develops technical
guidance for conservation planning. NRCS also administers a small watershed program; plant materials
program that provides effective solutions to conservation problems using plant materials; Resource
Conservation and Development program (RC&D), a program which combines private and federal
enterprises to address social, economic and environmental concerns; and emergency watershed protection
program, which was established by Congress to respond to emergencies created by natural disasters.
NRCS also provides technical assistance to the Commodity Credit Corporation programs such as the
wetland reserve program (WRP), Environmental Quality Incentives Program (EQIP), Wildlife Habitat
Incentives Program (WHIP), Farmland Protection Program (FPP) Conservation Reserve Program (CRP),
and others. The benefits of these activities include sustaining and improving agricultural productivity;
cleaner, safer, and more dependable water supplies; reduced damage caused by floods and other natural
disasters; and an enhanced resource base to support continued economic development, recreation, and
other purposes.

4.2.2.15 State Management Programs

The States of Minnesota, Wisconsin, [llinois, lowa, and Missouri actively manage about 140,000 acres
(State owned or General Plan lands). State Departments of Natural Resources spending for
environmental management on the main stem rivers is less than $3 million (UMRCC 2000). States are
also responsible for water quality management, drinking water, floodplain management, water use,
transportation coordination, emergency response, historic property, and many other activities either
individually or in coordination with Federal or local agencies and individuals.

4.2.2.1.6 Non-Governmental Organizations

Non-Governmental Organizations have long been involved in on-the-ground habitat protection work,
river education, and advocacy work on behalf of the River’s natural resources. For example, the 1zaak
Walton League took a lead role in advocating for the Upper Mississippi National Wildlife and Fish
Refuge in the 1920’s. The National Audubon Society, established in 1905, has long supported bird
conservation work through its offices and chapters along the river. In the 1970’s through the present,
several environmental NGOs, with strong foundation and private support, established full time UMR
project offices and have been actively engaged in the work of the Great River Environmental Action
Teams in the 1970’s, the Upper Mississippi Master Plan in the 1980°’s, and the current Navigation Study.
Organizations with project offices on the river have included American Rivers, Audubon, the Mississippi
River Basin Alliance, the Mississippi River Revival, the Nature Conservancy, the Sierra Club, and several
statewide and local land trusts and watershed groups. Today conservation organizations including Ducks
Unlimited and Pheasants Forever are increasing their participation in habitat protection and restoration
efforts on public and private land. Land trust organizations including The Nature Conservancy, American
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Land Conservancy, and Wetlands Initiative are sponsoring restoration opportunities on significant land
acquisitions on the lower Illinois River and southern Illinois floodplain. Immediate opportunities for cost
shared restoration on former cropland are about 15,000 acres.

Private duck hunting clubs have been active on the lower Illinois River for much of the 20th century; they
currently manage about 60,000 acres (Havera 1995). Other private clubs manage land on the Mississippi
River in northeast Missouri and near Burlington, lowa. Remnant oxbow lakes and floodplain crop fields
support migrating geese in the highly developed areas south of St. Louis.

Levee and drainage districts provide ongoing services to conserve and enhance ecosystem values.
Thousands of acres of Federal and State wildlife refuges and parks are protected through flood control.
Structures provide stability for water table variations and other natural cues to be managed for desired
outcomes of targeted species. Acres of privately owned habitat areas are used for recreational purposes
such as waterfowl hunting, bird watching, and fishing. For example, it is common for many levee and
drainage districts to have thousands of acres of habitat that ranges from open water to wooded wetlands
scattered throughout the district.

4.2.2.2 Land Cover

The Upper Mississippi River System floodplain area encompasses 2.6 million acres. Agriculture is the
dominant land cover class, occupying about 50 percent of the floodplain. Open water is the second
dominant land cover class, covering 17 percent of the floodplain. Floodplain forests follow closely,
occupying 14 percent of the floodplain. No other class of vegetation exceeds 10 percent of the floodplain
area, and only developed land areas exceed 5 percent.

Land cover classes are unevenly distributed throughout the river system, and the absolute floodplain area
of river reaches and pools may also differ greatly. The largest differences occur in the amount and
distribution of agriculture (Figure 4-8) and the proportion of open water in the floodplain.

Agriculture dominates the floodplain south of Rock Island, Illinois (Pool 14), and open water occupies a
greater proportion of the floodplain between Minneapolis (Pool 1) and Clinton, lowa (Pool 13). Wetland
classes are generally more abundant between Minneapolis and Clinton. Grasslands are fairly evenly
distributed but are rare throughout the river system. Woody classes are important throughout the river

Marsh Forest Agriculture  Public Land Levees

inneapolis Minneapolis Minneapolis

La Crosse

La Crosse La Crosse

~ LaCrosse

Peoria

Cape Girardeau
system and generally occupy between 10 and 20 percent of the floodplain.

Figure 4-8. Marsh, forest, agriculture, public land, and levee distribution in the Upper Mississippi River
System (USACE 2000).
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4.2.2.3 Floodplain and Aquatic Areas
Geomorphic areas, or aquatic and terrestrial features within river reaches, are parts of the river system that
have similar geologic origins, formed by similar river processes or man-made structures. They include
channel, backwater, and floodplain areas. Aquatic areas are either contiguous (connected with the river)
or isolated (normally not connected with the river). Similarly, floodplain areas are either contiguous or
isolated from the river by levees that were put in place to protect people, infrastructure, and agricultural
lands. The geomorphic area data is limited to Upper Mississippi River Pools 4 through 26, a reach of the
Middle Mississippi River (River Miles 31-75), and the Illinois River La Grange Pool. The summary of
the reach from Lake Pepin to St. Louis, Missouri, shows that about 40 percent of the total floodplain area
(including both aquatic and floodplain areas) is leveed, but levees are concentrated south of Rock Island,
[llinois (Figure 4-8). This figure closely approximates the amount of agriculture in the floodplain. The
distribution of leveed floodplain as proportion of total floodplain area is about:

e 3 percent north of Pool 13;

e 50 percent from Pool 14 through Pool 26;

e 80 percent in the open river; and

e 60 percent of the lower 160 miles of the Illinois River.

Contiguous floodplain susceptible to seasonal flooding constitutes about 23 percent of the floodplain area
system-wide. Islands are about 8 percent of the floodplain area, bringing the total terrestrial area to about
70 percent of the floodplain from Minneapolis to St. Louis.

The range of the proportional contribution of aquatic area types was 10 to 70 percent of the total river
floodplain and aquatic area, which is indicative of the geomorphic variability among river reaches and the
differing effects resulting from impoundment. Backwater aquatic area classes are more prominent in the
northern pooled reaches, and channel habitats are more prominent in the southern pooled reaches.
Overall:

e channel border is 6.6 percent of the total area,
impounded area is 4.6 percent,
contiguous backwaters are 3.9 percent,
secondary channels are 3.7 percent,
navigation channel is 3.2 percent,
shallow aquatic area is 2.8 percent, and
isolated backwaters are 2.0 percent.

Tailwaters, tertiary channels, tributary channels, and excavated channels are 0.2 percent or less of the
total floodplain area, respectively.

4.2.2.4 Terrestrial Habitat Distribution

It is useful to examine the patterns of landscapes when assessing their ability to support desirable animal
communities. An analysis of long-term change in several broad habitat classes helps assess general
change over time. When examining existing conditions, or managing for discrete habitat or species,
attention to fine details of habitat may be more appropriate.

Grassland

The Mississippi River floodplain from lowa to southern Illinois has experienced a marked loss of
grassland land cover. The extent of grassland fragmentation and conversion is the most extreme
change in many parts of the UMRS. Grassland patch connectivity has been highly reduced, and
connectivity to other natural habitats has been reduced where agriculture or development are adjacent
to grassland patches.
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Forest

Forest was and remains an important component of the floodplain landscape for many reptile,
amphibian, bird, and mammal species. Contemporary forests are distributed differently and have
different species composition than presettlement forests. They are even aged and have low tree
species diversity. Changes in response to river and floodplain development differ among geomorphic
reaches. Floodplain forests in upper pooled reaches mainly were replaced by water impounded by
dams or development. Forests remaining in the upper pooled reaches have species composition
similar to that in the past. In the southern pooled reaches, the lower Illinois River, and the Open
River south to the Kaskaskia River, open forests and grassland-oak savannas joining dense riparian
forests and grasslands were eliminated; but riparian forests remain largely intact (Figure 4-8). In the
open river south of the Kaskaskia River, the floodplain was almost completely forested, but it was
largely cleared and levees were constructed to provide various levels of protection.

Marsh

Marsh fragmentation is difficult to assess because river marshes were not well mapped in early
periods, and they are inherently fragmented along backwater margins, wet meadows, and riverbanks.
Generally, contemporary marsh communities are more abundant in northern river reaches than in
southern reaches (Figure 4-8), where there are few backwaters, river water is turbid, and sediment
quality is poor.

Agriculture
Croplands currently occupy about one-half of the total UMRS floodplain area, and agriculture is the

dominant land cover class. Cropland distribution is skewed toward southern river reaches where
levees protect the wide fertile floodplains. Agriculture is the largest continuous land cover class in
the lower 500 miles of the Upper Mississippi River and the lower 200 miles of the Illinois River.
Grasslands once occupied most of the current agricultural land, and forested areas were also
converted to crops. Natural habitat along fencerows, riparian areas along streams and ditches,
wetland patches, and set aside areas provide habitat within these agricultural landscapes. In 2000,
these remnant patches made up 15 percent of the leveed areas and included native habitats
characteristic of the region: forest, grassland, marsh, and open water.

4.2.2.5 Connectivity

Seasonal flooding is an ecologically important process in large river floodplain ecosystems because it
connects the river with its floodplain. In the UMRS, many low elevation floodplain areas are no longer
subject to seasonal flooding because they are permanently flooded from impoundment by navigation
dams. Comparing pre-dam and post-dam, total open water area has decreased or remained stable in Pools
4 and 14 to 25, the Open River, and the Illinois River, but it increased in Pools 5 to 13 and 26. Stability
implies that dams had little effect on the planform outline and amount of open water area. Decreases in
water area are attributable to several geomorphic processes including loss of contiguous backwaters,
filling of isolated backwaters, loss of secondary channels, filling between wing dams, and delta formation.
Increases in water area are apparent where dam impacts inundated significant amounts of low elevation
floodplain in lower pool areas.

The leveed areas enumerated above (see Figure 4-8 also) reduce aquatic habitat connectivity with
floodplain habitats. Aquatic-terrestrial connectivity is important for many physical, chemical, and
biological functions. Floodwater flow moves sediment and nutrients over the floodplain to shape it and to
enrich the soils and rejuvenate marshes, prairies, and forests. Chemical transformations in floodplain
habitats consume and transform nutrients to balance input and outputs and nutrient discharge to coastal
areas (e.g., the Gulf of Mexico). Biological responses to flooding can be diverse and prolific; microbial
and invertebrate production thrives on inundated floodplain vegetation, fish feed on the invertebrates and
spawn in flooded land, stranded fish feed a variety of predators and scavengers, and shorebirds are drawn
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to exposed mud flats surrounding backwater lakes. Reduced connectivity to floodplain habitats has an
impact on the functions described above, and also affects connected habitats and receiving waters by
concentrating sediments and nutrients in smaller areas or shunting them downstream.

Connectivity of UMRS aquatic habitats has also been modified by dams that block fish migration on the
main stem rivers and up into tributaries. Flood control and hydroelectric dams block access to over one-
half of the length of tributary streams and rivers. Fish use tributaries for spawning and to seek refuge
from harsh flow or water quality conditions on the main river. Upper Mississippi River System
navigation dams are used to maintain low flow navigation, so the dams were constructed to allow high
flows to pass freely through the dams with all gates open. Locks and Dams 1 and 19 present nearly
complete barriers to upriver fish migration because they are also hydroelectric dams with high fixed
crests. The other dams are open from 1 to 30 percent of the time, which provides some opportunity for
upriver fish passage (Figure 4-9).

Percent of Time that UMR Dams
Have All Gates Open
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Dam

Figure 4-9. Percent of time that Upper Mississippi River navigation dam gates are raised out of the
water, enabling upriver passage by some fish species.

4.2.2.6 Fragmentation

Natural habitats are highly connected south of Minneapolis to Clinton, lowa, though river impoundments
have disrupted the continuity of terrestrial floodplain communities. However, discontinuity in the
distribution of public lands and levees (see Figure 4-8) has resulted in significant habitat fragmentation
south of Rock Island and along the lower Illinois River. The riparian forest remains fairly contiguous in a
narrow band along the longitudinal gradient of the rivers, but large tracts of other native floodplain
terrestrial communities only remain as remnants in the national wildlife and fish refuges and State
conservation areas.

4.2.2.7 Diversity

Habitat diversity is a measure of the different types of habitats, their size, and their relative abundance in
a defined area. Habitat diversity can be calculated for both land cover and geomorphic areas. Land cover
diversity is highest along Minnesota, Wisconsin, and northern parts of Illinois and Iowa in the Upper
Impounded Reach (Pools 1 through 13). The other river reaches (i.e., Lower Impounded, Open River,
and Lower Illinois River) have the lowest diversity scores. These lower reaches are highly developed for
agriculture. Geomorphic area diversity follows a pattern very similar to land cover diversity.
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4.3 Future Without-Project Conditions

The depiction of the future without-project condition represents a critical foundational element of the
study background. The without-project condition describes the most likely condition expected to exist in
the future in the absence of any change in law or public policy. The without-project condition includes
any practice likely to be adopted in the private sector under existing law and policy, as well as actions that
are part of broader private and public planning to alleviate transportation problems or concerns with the
natural resources of the system. This is to insure that all Federal and non-Federal actions are
appropriately considered. From a Federal perspective, this would include all structural and nonstructural
actions that are currently authorized and are likely and foreseeable to be implemented for both navigation
efficiency and ecosystem restoration. From a non-Federal perspective, it would include any potential
navigation industry actions that may be taken in response to increasing congestion, or actions taken by
State and non-governmental organizations to stop ecological degradation. The objective is to define the
best use of existing facilities and programs to insure best utilization of the system for overall public
interest concerns, including economic efficiency, safety, and environmental impact. The basic premise
that applies to both the navigation system and ecosystem without-project conditions is that ongoing
management activities, programs, and practices would continue throughout the 50-year planning horizon
at contemporary levels of funding unless specific information suggested otherwise.

Identification of the most likely and foreseeable future conditions in the absence of any improvements to
the existing UMR-IWW Navigation System or environmental resources is a fundamental first step in the
evaluation of potential improvements. The without-project condition serves as a baseline against which
alternative plans of improvement are evaluated. The increment of change between an alternative plan and
the without-project condition provides the basis for evaluating the beneficial or adverse economic,
environmental, and social effects of the considered plan.

4.3.1 UMR-IWW Navigation System

The without-project condition for the navigation system includes constructing a baseline condition that
includes ongoing programs and practices likely to continue into the future. This includes continued
operation and maintenance of the system at current flat-lined funding policies. The baseline also includes
development of future demands for waterway transportation that are likely to occur. The future for
waterway transportation for this study is being represented by five different scenarios that will ultimately
result in five different without-project conditions. The without-project condition is then defined by
including potential features and programs to the baseline that could potentially make better use of the
existing system in the overall public interest. This includes continuation of the major rehabilitation
program into the future, and potential Federal and non-Federal actions that could increase system
efficiency.

A major concern of natural resource agencies since the study’s beginning has been the ongoing and
cumulative effects of the 9-foot channel project, including any effect from potential improvements by a
Federal or non-Federal action that would increase traffic on the system. This concern helped to define the
with project condition as any Federal action that would measurably increase system traffic. This results
in most navigation efficiency measures being considered as part of the with-project condition.

The remainder of this section presents the baseline and most likely future without-project condition for
the Upper Mississippi River and Illinois Waterway and the entire system of lock and dam structures,
pools, and channels that provide the existing 9-foot-deep commercial navigation channel.

4.3.1.1 Operation and Maintenance of the Navigation System - Baseline
Operation and maintenance of the existing navigation infrastructure is expected to continue into the
future. It is projected that the O&M budget will continue to be nearly flat (increasing only for inflation)
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at $115 million per year for the foreseeable future. Operating and maintaining the system to an
acceptable level of performance will become increasingly more challenging in the future. The backlog of
maintenance items will continue to grow, and the system will degrade and service interruptions will
become more frequent. The reader is referred to the backlog of maintenance in Section 2.3 of the
Engineering Appendix to get an appreciation for the shortcomings and uncertainties of the O&M funding.
Several factors were identified that are likely to influence future operations and maintenance costs, even
though they have not been significant in the past. Those factors could add as much as 10 percent to the
baseline estimate, or about $11 million a year, but they were not included in the baseline estimate because
of the uncertainty that they will actually occur. They include:

New environmental constraints on channel maintenance dredging and material placement,

Zebra mussels accelerating corrosion of unprotected steel and clogging pipes,

Stricter painting regulations that increase costs,

Increased lockages that increase wear and tear on lock components, and

New security improvements and precautions at lock sites.

4.3.1.2 Traffic Forecasting — Scenario-based Approach - Baseline

In an effort to address the difficulty and inherent uncertainty of forecasting for a 50-year planning
horizon, a scenario-based approach to traffic forecasting has been employed. Such an approach follows
the guidance provided by the Federal Principals Task Force. The scenarios developed represent a range
of alternative views of the future demand for navigation on the UMR-IWW Navigation System. A
consequence of applying a scenario-based approach to traffic forecasting is multiple representations of the
baseline and without-project condition. As currently constructed, individual scenarios will not be
evaluated with respect to numerical probability or likelihood of occurrence. A single most probable
baseline and without-project condition therefore will not be identified. The scenario-based approach is
consistent with the Economic and Environmental Principles and Guidelines for Water and Related Land
Resources Implementation Studies (P&G) and Engineer Regulation (ER) 1105-2-100, the procedural and
analytical framework for Corps feasibility studies. Specifically, this approach is intended to define a
range of reasonable alternative future scenarios that ultimately describe the demand for inland waterway
transportation of farm products for the waterway system.

4.3.1.2.1 Scenario Construct

A range of possible futures with respect to trends, policies, conditions, and events that could have an
impact on the U.S. agricultural sector and export markets is considered in the scenarios. It is not
presumed that the scenarios encompass the absolute extremes, but rather are limited to the more plausible.

The impacts of each scenario are translated into demand for barge transportation for farm products for the
waterway system broken down by the UMR and the IWW. The demand forecast horizon was to 2050,
and the resulting demand forecasts were unconstrained with respect to increases in future lock delays or
waterway capacity. The farm products barge demand forecasts included breakdowns for corn, soybeans,
wheat, and prepared animal feeds (or meal).

In producing unconstrained estimates of waterway demand, the scenarios contribute to the definition of
the without-project condition by establishing the basis for specifying the without-project condition levels
of waterway traffic. However, the unconstrained traffic estimates generated by the scenarios do not
define the without-project condition levels of waterway traffic directly. The unconstrained demand must
be processed through the waterway system economic model in order to identify the level of traffic
“constrained” by the processing capability of the waterway system. This estimate of “constrained” traffic
over the 50-year planning horizon defines the without-project condition with respect to waterway volume.
As indicated above, with a scenario-based approach to traffic forecasting, multiple without-project
conditions will be generated with respect to traffic.
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In order to reflect a complete forecast of waterway demand, all commodity groups must be addressed. To
such an end, single 50-year forecasts of waterway demand forecasts for each non-farm commodity group
have been evaluated. These non-farm commodity groups are coal, agricultural chemicals, industrial
chemicals, petroleum products, construction materials, iron and steel, and other products. These non-farm
forecasts were based on a review and update of previously developed forecasts prepared in the mid-1990s,
and by assessing those forecasts with relevant changes in market conditions and with respect to the
scenarios developed for farm products. The single forecast for each non-farm group was combined with
each of the scenarios for farm commodities to produce a set of scenarios that incorporated forecast
waterway demand for all traffic.

The approach followed in scenario construction was built on five basic fundamentals:

1. Over the long run (5-year or longer periods), world production and world usage are by definition
nearly identical.

2. Factors that affect world production indirectly affect world consumption, and factors that affect

world consumption indirectly affect world production.

Trade between countries resolves imbalances between production and usage within countries.

4. As a surplus producer, world trade directly impacts U.S. agriculture. World needs represent
export opportunities for the United States, and conversely their absence represents a lack of
opportunities.

5. Barge movement volume was assumed to be unconstrained with respect to increases in the cost of
water transportation.

W

The process of building the family of scenarios started with the construction of a central reference, the
Central Scenario. The Central Scenario is intended to represent a “middle-of-the-road” U.S. export
prospect. The Central Scenario essentially is a reference point with respect to the other scenarios.
Around the Central Scenario, scenarios were developed that were more favorable and less favorable to
U.S. agricultural trade. Each scenario has several key factors, or “drivers,” that make it different and
influence its relative output.

4.3.1.2.2 Scenario Drivers

To define the scenarios, four key drivers were identified that affect exports favorably or unfavorably. The
key drivers are world trade, crop area, crop yield, and consumption drivers. Each key driver contains
several variables that best reflect the prospects for change and scenario variation. The key drivers and the
corresponding variables are displayed on Figure 4-10.

The key world trade drivers include the following:

e General world attitude toward using trade barriers to encourage or discourage trade (expansion or
contraction of World Trade Organization (WTO) influence).

e Acceptance of Genetically Modified Organism (GMO) technology throughout the world and
related trade limitations, if any.

e China’s posture toward self-sufficiency as compared to being import dependent for food supplies.

e India’s posture toward self-sufficiency as compared to being import dependent for food supplies.

e Possible shifts in relative competitiveness among major surplus producing countries.

The key crop area drivers include the following:
e  Supply control policies in the United States, expressed in terms of land removed from cultivation
(i.e., set-aside type policies).
e Conservation-oriented public policies removing land from cultivation.
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e Cropping practices adopted to manage the problem of Hypoxia in the Gulf of Mexico.

The key crop yield drivers include the following:
e Rate and uniformity of increase.
e Climate change, including a consideration of the disparate views of the scientific community
regarding global warming.
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Trade Scenarios

Scenario
Drivers Key Variables Least Favorable Less Favorable Central Scenario Favorable Most Favorable
International trade | The general movement toward less encumbered world trade relations is assumed to persist throughout the time period considered, though there will unquestionably be periods of more rapid advancement and even
policy (WTO) periods of retrenchment along with ever-present bilateral disputes.
GMO Common acceptance is assumed. The use of GMO technology in grain and oilseed production is widely accepted through out
. . . the major producing regions of the world. Most importing countries accept GMO grains and oilseeds with no reservations while
developments and Identical to Central Scenario Global non-acceptance is assumed. . : . S : .
acceptance others require labeling of selected products derived from theri being processed. GMO technology is assumed to continue to
P expand into the foreseeable future.

s — Grain trade volume similar to that pledged Wheat |rnp_ort_s more than thre(_a times and

S China's willingness L . . . . . . N coarse grain imports nearly twice as large

= . - Negligible grain trade is permitted with . . by China as part of their WTO accension . . . N

a to participate in " . Identical to Central Scenario 5 . N Identical to Most Favorable Scenario  |as those contained in the Central

3 oilseed/meal trade unconstrained. is assumed along with unconstrained N . .

= trade " Scenario are permitted with

g oilseed/meal trade. . .

2 unconstrained oilseed/meal trade.

India’'s willingness
to participate in
trade

Negligible grain trade is permitted with
oilseed/meal trade unconstrained.

Identical to Central Scenario

Consistent with ongoing policies, grain
trade is assumed to be negligible and
oilseed complex trade is unconstrained.

Identical to Central Scenario

\Wheat and coarse grain imports are
permitted to supply a notable portion of
domestic needs with unconstrained
oilseed/meal trade allowed.

General
competitiveness of
U.S. agriculture

/A decline in U.S. relative competitiveness
is reflected by a moderation in supply
availability (yield growth moderated).

Identical to Central Scenario

/Assumed to be consistent with currently
prevailing relationships.

Identical to Central Scenario

Identical to Central Scenario

U.S. supply control
policy (set-a-side)

/A U.S. acreage reduction policy of 5
percent is assumed to begin in 2005 and
continue thereatfter.

Identical to Central Scenario

'Total absence of acreage limiting policies
is assumed over the time period
considered.

Identical to Central Scenario

Identical to Central Scenario

consumption

Identical to Central Scenario

Identical to Central Scenario

25 years is assumed to continue.

Identical to Central Scenario

[e] . CRP t by 3.2 milli d . . . . -
S Conservation . . © grow by mifiion acres an No allowance is made for policies that measurably impact cultivated area beyond that of existing programs. The development
° h Identical to Central Scenario WRP to grow by 1.25 million acres (by N . . i N N . N .
> issues ear 2007) of desirable conservation practices that reduce soil, water, and air pollution will continue to evolve as they have in the past.
g Yy
Specific crop area and yield impacts
Hypoxia Identical to Central Scenario estimated in the Topic 6 Report on t_he No spgcﬁlc pollf:y aeressmg this issue is Identical to Central Scenario Identical to Central Scenario
Integrated Assessment on Hypoxia in the [taken into consideration.
Gulf of Mexico were incorporated.
A catch-up in technology used within
Rate and producing areas outside the U.S. is Global yield growth for corn and soybeans|Yield changes consistent with that of the
uniformity of incorporated through boosting non-U.S.  |reduced by 10 % due to non-acceptance |past 20-25 years are assumed to Identical to Central Scenario Identical to Central Scenario
o increase yield growth rates relative to those of GMO. continue.
8 assumed in the Central Scenario.
<
5
o
Climatic variability No specific adjusments are made to any scenario as sufficiently quantified impacts do not exist that deal with worldwide production.
Grain used for ethanol in the U.S. is
Ethanol and Bio- d t ly 30 t fast . . Growth istent with that of th t 20- . . . .
thanoland Blo- - jassumed to grow nearly 39 percent faster Identical to Central Scenario rowth consistent wi at of he pas Identical to Central Scenario Identical to Central Scenario
diesel than the more historic rate included in the 25 years is assumed to continue.
Central Scenario.
Q Central Sceanrio population estimates for Central Sceanrio population estimates for
2 the countries/regions considered are . the countries/regions considered are
c . N . . . . : U.S. Bureau of Census population . . N - N .
E Population increased in line with the population Identical to Central Scenario " Identical to Central Scenario increased in line with the population
= L N 5 estimates used. I e N
Z implied by the U.N.'s low variant implied by the U.N.'s high variant
Bl estimates. estimates.
Grain and protein meal consumption
Per capita Growth consistent with that of the past 20- growth outside the U.S. was boosted

some 5 percent as compared to that of
the Central Scenario.

Figure 4-10. Scenario development matrix.
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The key consumption drivers include the following:
o Bulk agriculture commodity use as an alternative to petroleum-based energy (ethanol and bio-
diesel).
e Alternative population growth assumptions.
e Alternative per capita consumption rates.

In order to quantify the prospects for U.S. grain and oilseed exports over an extended time frame under
several defined scenarios, an analytical framework was created in which production and use were
independently estimated for five geographical regions of the world (Table 4-14). The surplus or deficits
implied by production/use imbalances quantify that geographic area’s need for trade with a surplus
implying export activity and a deficit implying an import activity.

Table 4-14. Global geographic regions.

Countries/Regions

USA West Europe Central Europe Japan Australia
Canada FSU-15 Taiwan South Africa
Mexico South Korea North Africa & Middle East
Brazil China Other Africa
Argentina India
Other Latin America Indonesia
Malaysia
Other Asia

The U.S. Department of Agriculture’s World Production, Supply, and Demand database (USDA 2001)
was the source of all historical area, yield, production, trade, and use data. That database begins in 1970
for most series, but is not complete across all countries of the world in the early years. The data set used
in this study’s analysis started with 1974 data.

4.3.1.2.3 Commodity Forecasts

Commodities included were wheat, rice, and coarse grains (corn, sorghum, barley, oats, and millet). The
oilseeds included were soybeans, rapeseed, sunseed, peanuts, and cottonseed. Wheat, rice, and corn were
considered individually, and the remaining grains were lumped together as other coarse grains. For
oilseeds, soybeans were considered individually and the others were lumped together as other oilseeds.

The analytical horizon spanned the period 2001 through 2050. Within the analysis, annual estimates were
made through 2010 and at 5-year increments through the remainder of the horizon.

In establishing production estimates, area and yield components were independently addressed (Figure
4-11). Area estimates were made with consideration given to trends that had occurred over the past 20 to
25 years, respect for cultivated area constraints suggested by historical cropping activity, and awareness
of that region’s agricultural characteristics. Individual and commodity group yield change rates were
established with implied future yields then multiplied times area estimates to arrive at the production
component.

Usage levels for each commodity group were established as the product of population estimates and per
capita usage estimates. Population levels used in all scenarios quantified were directly derived from
estimates made by the U.S. Department of Commerce, Bureau of the Census, and the United Nations.
Per capita usage rates for grain fed to livestock, grains used in food and other uses, and for protein meal
were derived for the 1975 to 2000 time frame and rates of change were estimated for the analytical
horizon. Historical rates of change, along with consideration with respect to reasonableness across the
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usage category, were the major factors affecting change rates established for the forecast horizon. In a
manner identical to production, usage estimates were then derived as the product of two components.

Within the Central Scenario, world supply and usage estimates were balanced over the forecast horizon.
The balancing activity was an iterative process over the time span of the 50-year forecast horizon. The
objective was to successively equate world production and world usage estimates through time in order to
depict real world developments that could plausibly be expected to occur. Adjustments to area under
cultivation in Argentina and Brazil were the focal point of the iterative balancing activity. Implied
exports and imports are equal with the sum of either reflective of world trade volume. U.S. exports
represent the portion of world trade that is estimated to be produced in the United States but not used
within the United States, and for which there is an estimated deficit elsewhere.

For scenarios other than the Central Scenario, no attempt was made to balance world supply and use sums
over the forecast horizon. Supply and use estimates implied by specified adjustments characterizing that
alternative scenario were calculated independently. Implied country/regional imbalances quantify a need
for trade under that scenario with the difference between total world supply and estimated world usage
left unresolved. This inequality between estimated world supply and estimated world usage is, however,
taken into consideration within the U.S. export estimates associated with each scenario. U.S. net exports
implied by the scenario’s U.S. production minus use calculation are adjusted up or down in proportion to
the U.S. share of each commodity’s Central Scenario world trade. The U.S. share of world trade within
the Central Scenario is applied to the world’s scenario imbalance. If the world imbalance is characterized
by supply being greater than usage, the U.S. export estimate is adjusted proportionally downward; and if
the world imbalance is characterized by usage greater than supply, the U.S. export estimate is adjusted
proportionally upward. This 