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ENVIRONMENTAL DOCUMENTATION 
 

CHAPTER 2--OVERVIEW OF THE DESIRED  
UMR FUTURE FLOODPLAIN ENVIRONMENTAL CONDITION 

AND ASSOCIATED RESTORATION PLANNING EFFORTS 
 
 
 
1.  INTRODUCTION 
 
     The purpose of this document is to briefly outline the current and desired future ecological 
condition of the Upper Mississippi River System (UMRS) floodplain, and future planning efforts 
that may affect its future condition.  Currently, the Upper Mississippi River Comprehensive Plan 
(UMRCP) is evaluating ecosystem restoration measures to the extent they represent 
opportunities related to the study’s primary project purpose of flood damage reduction.   Other 
UMRS planning efforts by the Corps of Engineers, such as the Upper Mississippi River (UMR) - 
Illinois Waterway (IWW) Systems Navigation Study (Navigation Study), the Illinois River 
Ecosystem Restoration Study and Illinois River Basin Restoration (Section 519), and the Upper 
Mississippi River System Environmental Management Program (UMRS-EMP) are considering 
opportunities for river and floodplain restoration as a primary project purpose.  In addition, other 
authorities such as WRDA Sections 204, 205, 206 and 1135 authorities, also could provide 
future opportunities for floodplain environmental enhancement or restoration by the Corps of 
Engineers.  Environmental restoration also could be pursued by other federal agencies (e.g., U.S. 
Fish and Wildlife Service and Natural Resource Conservation Service), State agencies (e.g., state 
Department of Natural Resources), as well as Non-Governmental Organizations (NGOs). The 
level to which any of the above opportunities will be realized under these different efforts 
remains uncertain.  Any UMRCP effort will at a minimum give reference to these outside 
ecosystem restoration efforts as a source of potential restoration actions.  
 
 
2.  EXISTING AND FUTURE CONDITIONS OF THE UMRS ECOSYSTEM 
 
     Comprehensive reviews of UMR and IWW ecosystem conditions have been performed 
through other studies and will only be briefly discussed here with emphasis on floodplain habitat 
and its connectivity.  Discussions of existing conditions are available in the feasibility report and 
Environmental Impact Statement (EIS) for the UMRCP, as well as the UMRS Long Term 
Resource Monitoring Program Ecological Status and Trends Report (USGS 1999) and in the 
UMRS Habitat Needs Assessment (USACE 2000).  Discussion also will be included in the US 
Army Corps of Engineer (USACE) feasibility report for the Navigation Study, its accompanying 
Environmental Impact Statement (EIS), and other corresponding documents.  The effects of past, 
present and future effects to the UMRS have been discussed in the UMR-IWW Cumulative 
Effects Report (WEST Consultants, Inc. 2000) and in the U.S. Fish and Wildlife Service’s Draft 
Coordination Act Report to the Navigation Study (USFWS 2002).   
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     2.1. Existing UMRS Floodplain Habitat 
 
     The Upper Mississippi River System (UMRS) floodplain area encompasses over 2,600,000 
acres (Table 1).  Agriculture is the dominant land cover class, followed by floodplain forests, 
aquatic habitat and other various classes of vegetation (Table 1).  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 agricultural land 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, Iowa (Pool 13).  
Wetland classes are generally more abundant between Minneapolis and Clinton (Figure 1).   
 
     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 manmade 
structures.  The geomorphic area data is limited to UMR Pools 4 through 26, a reach of the 
Middle Mississippi River (River Miles 31-75), and the Illinois River La Grange Pool (Table 2).  
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, Illinois (Figure 1).  The presence of levees closely 
approximates the amount and location of agriculture in the floodplain.  The distribution of leveed 
floodplain as a proportion of total floodplain area is about: 

• 3 percent north of Pool 13;  
• 50 percent from Pool 14 through Pools 26;  
• 80 percent in the Open River; and 
• 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.   
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Figure 1.  Marsh, forest, agriculture, public land, and levee distribution in the Upper Mississippi 
River System.  Shaded areas exaggerate the abundance of land cover or land use categories to 
emphasize their distribution (USACE 2000). 
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emphasize their distribution (USACE 2000). 
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Table 1. HNA land cover class distribution (in acres) in the Upper Mississippi River System (* indicate areas where satellite data used).  Summarized from USACE (2000). 
      Floating- Permanently Permanently Seasonally Seasonally             Mesic           

   Submersed leaved Flooded Flooded Flooded Flooded   Scrub/   Wet Bottomland    No   

  Open Aquatic Aquatic Emergent Emergent Emergent Emergent Wet  Shrub Salix Populus Floodplain Hardwood   Sand/ Photo   

  Water Bed Bed Annual Perennial Annual Perennial Meadow Grassland Wetland Community Community Forest Forest Agriculture Developed mud Coverage Total 

Pools 1-13 149,640 29,020 28,720 1,300 32,510 0 2,890 21,690 3,210 8,160 4,090 420 90,450 7,520 22,770 35,930 1,600 1,000 440,920 

Pools 14-19 64,680 5,570 3,620 0 3,900 0 620 7,690 630 9,640 1,280 420 45,520 8,740 116,480 23,260 350 95,330 387,740 

Pools 20-26 66,820 2,370 860 0 2,470 0 240 9,070 230 16,590 980 2,460 68,770 1,730 239,110 8,580 890 107,460 528,610 
Pool 27-Open 
River* 66,930 0 0 0 2,590 0 0 0 22,680 0 0 0 82,220 0 439,200 52,770 3,320 4,020 673,710 
Illinois 
Waterway* 104,530 0 0 0 12,810 0 0 0 27,720 0 0 0 91,330 0 349,140 26,740 150 10 612,410 

Total 452,590 36,970 33,200 1,300 54,270 0 3,750 38,450 54,460 34,390 6,360 3,300 378,280 17,990 1,166,690 147,280 6,310 207,810 2,643,390 

 
 
 
 

Table 2. HNA geomorphic area distribution and abundance in Upper Mississippi River pools 4 to 26.  Summarized from USACE (2000). 
 Aquatic       Backwater          

 Channel Areas       Areas       No  

 Main Channel       Contiguous Shallow    Terrestrial Floodplain  Photo  

Reach Nav. Channel Border Tailwater Secondary Tertiary Tributary Excavated FP lake AQ Impounded Isolated Islands Contiguous Isolated Coverage Total 

Pools 4-13 17,570 26,530 550 17,270 1,560 1,240 0 41,630 32,170 55,950 12,670 54,730 115,840 11,660 1,000 390,370 

Pools 14-19 10,890 31,670 390 15,390 200 660 0 5,760 3,780 2,640 5,860 20,160 90,490 104,500 95,330 387,730 

Pools 20-26 13,650 27,810 450 15,050 290 1,050 0 3,750 820 1,020 7,690 26,620 98,510 224,450 107,460 528,600 

Cape Girardeau* 3,730 6,990 0 650 0 160 0 250 0 0 2,030 1,110 36,770 46,570 17,530 115,790 

La Grange Pool 5,830 0 0 440 10 690 480 13,770 260 0 7,030 2,750 48,690 64,560 56,670 201,160 
*Cape Girardeau Reach represents UMR River Miles 31-75 
 



  

     2.2.  Impacts on Floodplain Connectivity 
 
     Seasonal flooding is an ecologically important process in large river floodplain ecosystems 
because it connects the river with its floodplain.  In the UMR-IWW 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 10 to 26, the Open River, and the Illinois 
River, but it has increased in Pools 5 to 9.  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 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 to exposed mudflats surrounding 
backwater lakes.  Reduced connectivity to floodplain habitats impacts the functions described 
above, and also impacts connected habitats and receiving waters by concentrating sediments and 
nutrients in smaller areas or shunting them downstream. 
 

2.3. Fragmentation 
 
     Natural habitats are highly connected south of Minneapolis to Clinton, Iowa, though river 
impoundments have disrupted the continuity of terrestrial floodplain communities.  However, 
discontinuity in the distribution of public lands and levees (Figure 1) 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.   
 
    2.4.  Future Geomorphic Change 
     The plan form features of the UMR-IWW are quite stable and are not projected to change 
much in absolute area over the next fifty years.  The projected changes for all the pools along the 
UMR-IWW include a prediction that total water area will decrease by only 1.4 percent by the 
year 2050.  The area of aquatic area classes is predicted to change as follows: 

• contiguous backwaters decrease by 2.1%; 
• isolated backwaters decrease by 3.6% 
• main channel decreases by 0.7%; 
• secondary channels decrease by 2.6%; 
• island area decreases by 2.0%. 
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Island loss is largely due to island erosion predicted to occur in Pools 5-9.  For many other 
reaches, the area of islands actually increases.  Overall, the total perimeter of islands is predicted 
to decrease by 3.7%.  The area change predictions should not be considered to be precise 
estimates of change, but should rather be considered as indicators of the types and general 
amounts of changes likely to occur in the future.  Also, it must be emphasized that the 
predictions include changes in surface area only, and do not account for many factors that affect 
habitat quality. 
 
     The Cumulative Effects Study projected geomorphic change for much of the UMR-IWW and 
concluded that Pools 5-9 have been, and are predicted to continue to be dominated by island 
erosion.  Pools 5-9 is the only reach where water area is expected to increase, including both 
isolated and contiguous backwater.  This is due to the predicted continued erosion of islands in 
the reach.  In all other reaches, total water area is expected to decrease, including both isolated 
and contiguous backwater areas.   
 
     Pools 10 – Open River have all experienced loss of contiguous backwater, especially Pools 18 
– Open River where loss of isolated backwater has also been occurring.  Considerable loss of 
off-channel areas in the open river (the Mississippi River reach between St. Louis and the mouth 
of the Ohio River; also termed the Middle Mississippi River) has also been described (Theiling 
1995; Theiling et al. 1999).  Generally, these processes are expected to continue for these 
reaches.  Estimates made during the GREAT studies predicted that many of the Upper 
Mississippi River-Illinois Waterway’s backwaters will be lost to sedimentation in 50 to 200 
years.   
 
 
3.  DESIRED FUTURE ECOLOGICAL CONDITION FOR THE UMRS FLOODPLAIN 
 
     Attempts to define a desired future condition for the UMR-IWW ecosystem have been 
performed recently through several efforts.  One recent comprehensive attempt to identify a 
desired future ecological condition and quantify habitat needs was the Upper Mississippi River 
System Habitat Needs Assessment (USACE 2000).  This included collaboration among 
representatives from state and federal agencies on desired conditions of the UMRS.   
 
     Another similar effort to identify desired future conditions is what has commonly been 
referred to as the Upper Mississippi River “pool plans.”  Generally, pool plans are maps and 
descriptions of desired future habitat conditions of the Mississippi River.  These are being 
independently prepared for pools within St. Paul, Rock Island and St. Louis districts of the Corps 
of Engineers, and are currently under different stages of development.  State and federal agencies 
are working together to draft pool plans for within all three district reaches.   
 
     Building upon these efforts, the UMR-IWW Navigation Study set out to further define a 
uniform set of ecologically and socially desired future ecosystem conditions.  These desired 
future conditions are often described as definitive goals and objectives for the condition of the 
UMR-IWW ecosystem.  Goals and objectives must be set at different levels (Table 2.3.1).  At the 
highest level, the broad goal of sustainability of the UMR-IWW was defined as described above.  
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A second level of goals can more specifically address the condition and management of the river 
ecosystem and specific economic and social goals related to floodplain land use and the 
navigation system (Table 2.3.2).  Such broad goals for integrated and adaptive river management 
have been applied in many other river management situations world-wide (USACE 2004). 
 

 
Table 3.  Example of tiered goals for integrated river planning (USACE 2004) 

 
Level of Goal Scale Example 

First Tier Goals System-Wide 
Consensus Based 

Sustainability of system components 

Second Tier 
Goals 

Broad 
Qualitative 
Integrated and Adaptable 

Restore and maintain evolutionary and 
ecological processes; maintain reliable, 
efficient inland waterway 

Third Tier 
Goals and 
Objectives 

Quantitative 
Local to Regional 
Component Specific 

1,000,000 duck use days in Pool X; 
lock improvements at Locks 20 - 25 

 
 

Table 4.  Examples of Tier 2 ecosystem goals (USACE 2004 and UMRCC 2000) 
   
 
[Grumbine, R. Edward. 1994. What is ecosystem management?  Conservation Biology 8(1): 27-38.] 
 

1 Maintain viable populations of native species in situ 
2 Represent all native ecosystem types across their natural range of variation 
3 Restore and maintain evolutionary and ecological processes (i.e., disturbance regimes, 

hydrological processes, nutrient cycles, etc.) 
4 Integrate human use and occupancy within these constraints 

[UMRCC. 2000.  A River that works and a working river.  Goals for UMRCC to include:]  
 

1 Improve water quality for all uses  
2 Reduce erosion and sediment impacts 
3 Restore natural floodplain 
4 Restore natural hydrology 
5 Increase backwater connectivity with main channel 
6 Increase side channel, island, shoal, and sand bar habitat  
7 Minimize or eliminate dredging impacts  
8 Sever pathways for exotic species introductions/dispersal  
9 Improve native fish passage at dams 

 
 
 
 
     At a third level, measurable objectives for the condition of the river, floodplain, and other 
objectives (e.g., navigation systems, etc) should be identified.  As part of the UMR-IWW Nav. 
Study a series of regional workshops were conducted to collaboratively review, refine, and add 
to a database of regionally explicit ecosystem objectives.  These workshops built upon previous 
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objective setting exercises performed under the EMP Habitat Needs Assessment, Pool Plans, 
UMRCC Reports, USFWS Comprehensive Conservation Plans, Cumulative Effects Study, and 
related study efforts to develop specific, quantitative, local to regional scale environmental 
objectives for the UMR-IWW.  The final workshop report (DeHaan et al. 2003) provides a 
detailed explanation of the process and methodology that were followed to incorporate and build 
upon these previous objective setting exercises to create a standardized GIS database (Figure 
2.3.3) that provides a comprehensive documentation and rationale for the UMR-IWW 
environmental restoration objectives.  This objective setting exercise resulted in over 2,500 
spatially explicit objectives for the condition of the river ecosystem.   
 

Figure 2.  Example of the UMR-IWW Environmental Objectives Database (USACE 2004). 
 
     The Objectives Database was reviewed by an Environmental Science Panel convened to 
review the environmental restoration components of the UMR-IWW Nav. Study.  The 
interdisciplinary panel combined and categorized the comprehensive list of over 2,500 objectives 
to a, still long, but more manageable list of 89 objectives categorized by Essential Ecosystem 
Characteristics: biogeochemistry, geomorphology, hydrology/hydraulics, habitat, and biota. 
 
 
4.  ECOSYSTEM RESTORATION MEASURES CONSIDERED BY UMR-IWW NAVIGATION STUDY 
 
     A variety of actions could be performed to achieve a desired future condition, including 
regulatory, operational, and structural measures.  Approximately 400 individual actions were 
identified through the Navigation Study and reviewed for their potential to address the UMR-
IWW environmental objectives discussed above (for a complete listing of all individual actions, 
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please see USACE 2002).  Twelve overarching categories of restoration measures were selected 
after considering input from UMR-IWW stakeholders, coordinating committees, and the 
Navigation Study Science Panel (Table 1; USACE 2004). A relational database was developed to 
better identify the multiple linkages between UMR-IWW ecological objectives and associated 
measures.    Some measures are very robust and address a several objectives, others are more 
specific and may only address a single objective, but these measures collectively represent 
general methods of restoration that could be employed to achieve the identified UMR-IWW 
ecosystem objectives.  Further refinement of the specific type and placement of measures will 
occur during subsequent follow-on site-specific planning activities.   
 
     As a part of the process for alternatives formulation, the Nav Study project team identified the 
average per project cost of UMR-IWW ecosystem measures (Table 2).  The anticipated 
ecosystem measure expenses are based on the best available information including historical 
project costs and current UMR-IWW material and labor costs (USACE 2004).  
 
 

Table 5.  UMR-IWW Ecosystem Restoration Measures (USACE 2004) 
• Island Building • Water Level Management – Backwater 
• Island Protection • Backwater Restoration (Dredging) 
• Shoreline Protection • Side Channel Restoration 
• Fish Passage • Wing Dam/Dike Alteration 
• Floodplain Restoration • Improve Topographic Diversity 
• Water Level Management – Pool • Dam Point Control 

 
Table 6.  Generalized costs to perform UMR-IWW Ecosystem Measure, as estimated in 2003 

Dollarsa (USACE 2004). 
 
Ecosystem Measures Project Project Costs (50 years) 
  Footprint Measure O&M 
Island Building 30 Acres $3,459,000 $247,500 

Fish Passage 1 Site $23,500,000 $1,500,000 
Floodplain Restoration (Pools 1-13) 500 Acres $1,000,000 $375,000 

Floodplain Restoration (Rest of UMR-IWW)b 5,000 Acres $25,000,000 $3,750,000 
Water Level Management – Pool 1 Site $4,504,000 $0 
Water Level Management – Backwater 1,000 Acres $3,400,000 $1,000,000 
Backwater Restoration (Dredging) 20 Acres $2,326,000 $0 
Side Channel Restoration 100 Acres $1,450,000 $575,000 
Wing Dam/Dike Alteration 5 Structures $785,000 $68,750 
Island Protection 3000 Feet $528,900 $82,500 
Shoreline Protection 3000 Feet $528,900 $82,500 
Topographic Diversity 5 Acres $767,500 $60,000 
Dam Point Control 1 Site $10,750,000 $2,250,000 
Floodplain Restoration-Immediate Opportunities 5,000 Acres $25,000,000 $3,750,000 
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aCosts do not include contingency or planning, engineering, and design costs. 
bFloodplain Restoration (Rest of UMR-IWW) includes an additional $3,000/acre real estate cost. 
 
 
 
5.  ECOSYSTEM RESTORATION ACTIONS BY OTHER PROGRAMS 
 
     In addition to the Navigation Study, other authorities exist up which flood plain restoration 
could be attempted.  Additional programs within the Corps of Engineers include the UMRS 
Environmental Management Program (EMP), as well as Sections 205, 206 and 1135 of the 
Water Resources Development Act (WRDA).  Other federal programs also may be available for 
restoration through agencies such as the US Fish and Wildlife Service, the Natural Resource 
Conservation Service.  State programs also may be available for restoration opportunities.  Non 
Governmental Organizations (NGOs) also may be able to participate in floodplain restoration 
activities. 
 
 
6.  ENVIRONMENTAL MEASURES WITH POTENTIAL FDR BENEFITS 
 
     Of the broad restoration measures mentioned here, many could be implemented through the 
UMRCP to contribute to some level of Flood Damage Reduction, while also providing 
environmental benefits to the floodplain. Actions such as floodplain restoration could include 
levee setbacks or removal, which could improve flood flow conveyance while reconnecting the 
river to its floodplain and promoting desirable floodplain biota.  Land acquisition from willing 
sellers could provide areas for floodplain habitat restoration opportunities.  Lowering levee crests 
could provide additional floodwater storage while providing connectivity to isolated habitat, and 
may promote floodplain vegetation during years with high water.  Floodplain water storage could 
be combined with nutrients farming, wetlands restoration, and other forms of habitat restoration.  
Side Channel restoration, wing dam alteration, and modification to embankments adjacent to 
locks and dams could potentially improve flow through the river floodplain, increasing flow 
conveyance while improving side channel habitat suitability.  Backwater dredging could improve 
lentic habitat conditions while possibly providing additional floodwater storage, although the 
incremental benefit to Flood Damage Reduction would likely be small. 
 
     In addition to the above measures, other floodplain restoration actions may be desired 
regardless of their potential to reduce flood damages.  Measures such as Island protection or 
building, improving floodplain topographic diversity, and summer pool draw-downs could 
provide strong environmental benefits within floodplain areas even though flood damage 
reduction benefits might not be realized. Although such actions may currently be outside the 
scope of the UMRCP, they could be pursued later should environmental restoration become a 
larger focus within the study.  This is especially important consideration for the northern UMR 
pools (e.g., Pools 1 through 11) where environmental concerns with the existing floodplain may 
be of equal, if not greater concern than FDR concerns. 
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7.  ENVIRONMENTAL RESTORATION ALTERNATIVES CONSIDERED BY NAVIGATION STUDY 
 
     Part of the comprehensive restoration planning for the Navigation Study included the 
formulation of alternative restoration plans. Varying types and numbers of restoration measures 
were combined into alternative plans to address local, river reach, and system-wide needs of the 
UMR-IWW ecosystem.  Through collaborative work with UMR-IWW stakeholders, 
coordinating committees, and the Navigation Study Science Panel, five alternative plans were 
developed to provide a range of ecosystem protection and restoration opportunities.  Working 
with the Navigation Study workgroups, science panel, coordinating committees, states, and other 
stakeholders, the ecosystem alternatives were formulated and refined to better and more 
efficiently meet the identified range of ecosystem protection and restoration opportunities. These 
alternatives contain a mixture of potential restoration actions, many of which could improve 
environmental conditions within the floodplain.  Please see USACE (2004) for a complete listing 
of Navigation Study alternatives.  
 
     The Final Report (USACE 2004) selected a modified version Alternative D for its 
recommended environmental plan.  This was a 5 billion dollar plan that includes various aquatic 
and floodplain habitat measures (USACE 2004).  However, the Navigation Study still has not 
received authorization.  Therefore, the level to which these opportunities would be realized under 
the Navigation Study, or other efforts, remains uncertain.   
 
 
8.  ADAPTIVE RIVER MANAGEMENT 
 
     8.1.  Adaptive Approach 
 
     A central part of the ecosystem management recommendations that comes out of the 
Navigation Study, and could potentially be implemented as a part of the UMRCP, would be the 
concept of adaptive management.  Because so many system components are intrinsically linked, 
implementation of any ecosystem restoration alternative needs to be done in the context of a 
comprehensive and integrated plan for river management. Making decisions to address and 
resolve the complex assortment of ecological needs and objectives within the UMR-IWW 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.  This approach is 
very different from a typical management approach of “informed trial-and-error” which uses the 
best available knowledge to generate a risk-averse, “best guess” management strategy, which is 
then changed as new information modifies the “best guess”.  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.   
 
      There are several elements both scientific and social that are vital components of adaptive 
management:  
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1.  Management is linked to appropriate temporal and spatial scales  
2.  Management retains a focus on statistical power and controls  
3.  Use of computer models to achieve ecological consensus  
4.  Use embodied ecological consensus to evaluate strategic alternatives  
5.  Communicate alternatives to stakeholders for negotiation of a selection  
 
     The success of an adaptive management approach will require an open management process 
that seeks to include partners and stakeholders during the planning and implementation stages. 
Consequently, adaptive management must be a social as well as scientific process.  It must focus 
on the development of new institutions and institutional strategies just as much as it must focus 
upon scientific hypotheses and experimental frameworks.  Adaptive management attempts to use 
a scientific approach, accompanied by collegial hypotheses testing to build understanding, but 
this process also aims to enhance institutional flexibility and encourage the formation of the new 
institutions that are required to use this understanding on a day-to-day basis.  
 
     One of the main benefits of adaptive management is the development of an iterative and 
flexible approach to management and decision-making.  This iterative approach emphasizes the 
fact that management actions can be viewed as experimental manipulations of the system of 
interest.  The results of the manipulations can be monitored and future management decisions 
can be informed by the outcomes of previous decisions.  Another important benefit of adaptive 
management lies in the opportunity for scientists and managers to collaborate in the design of 
novel and imaginative solutions to the challenges of managing complex and incompletely 
understood ecological systems.  Alternative management actions can be stated as hypotheses and 
addressed from the perspectives of rigorous experimental design and decision analysis.  The 
probable (possible) outcomes of management alternatives and the values of such outcomes can 
be estimated in relation to management goals and objectives.  The adaptive approach recognizes 
that uncertainty is unavoidable in managing large-scale ecological systems.  Importantly, 
uncertainty can be analyzed and exploited to identify key gaps in information and understanding.  
The results of such analyses of uncertainty can be used to efficiently allocate limited 
management resources to new research or monitoring programs. 
 
     8.2.  Institutional Arrangements for Adaptive Management 
 
     Integration of Federal river management activities is essential to achieve a sustainable system.  
A number of institutions currently are involved in management of the Upper Mississippi River 
System, including Federal and State agencies, NGOs, and the public.  Collaborative institutions 
addressing Corps’ programs, which are directly linked to management of the UMRS, have also 
formed and evolved over the years.  The Environmental Management Program Coordinating 
Committee (EMPCC) addresses the Environmental Management Program at a systemic level.  
The River Resources “Teams” associated with each of the three Corps Districts (RRF, RRCT, 
RRAT), were originally formed to address channel maintenance at the district level, but have 
evolved over time to also include EMP and other Corps river activities.    
 
     A conceptual model of institutional arrangements is currently under development as a 
transitional stage of the Navigation Study (Figure 3; USACE 2005).  Although not final, this 
model provides an idea of what new institutional arrangements may occur in the future. 

 14



  

 
     A conceptual model of institutional arrangements is based on the framework necessary to 
support integrated, adaptive management.  The framework comprises the River Managers 
Teams, the River Managers Council, and a Science Panel.  In addition, a Federal Principals 
Group at the national level, a Regional Principals Group of Federal agencies at the regional level, 
and the Upper Mississippi River Basin Association (UMRBA) provide oversight on UMRS 
activities.  The public would also have the opportunity to participate in river management 
activities at the local and regional levels.  
 
     The Federal Principals Group has and would continue to consist of five top-level officials 
representing five Federal agencies.  The group’s purposes include facilitating consistent 
communication throughout the chains-of-command of participating agencies, aligning national 
priorities among agencies, and resolution of policy and program issues that cannot be resolved 
by agencies at a lower level. 
 
     The Regional Principals Group would consist of Regional Directors of Federal agencies, and 
would align regional priorities among river agencies and resolve policy and program issues.  
They would also collaborate with the UMRBA and monitor the effectiveness of the institutional 
arrangements.  UMRBA would serve a similar role for State governments as the Regional 
Principals Group does for Federal agencies.   
 
     The draft concept calls for a River Managers Council (RMC), comprised of 19 member 
organizations, with a total of 26 representatives. The RMC would provide a means for 
government agencies and other stakeholders to work together in managing the UMRS at the 
system level, including agreement on vision, goals, and objectives for integrated adaptive river 
management.  A Communications Panel is recommended to aid in the implementation of a 
communication strategy, and solicitation of public input on river management issues.  This Panel 
would be a sub-group under the RMC.  
 
    This concept calls for the EMPCC to transition to the River Managers Council.  The scope of 
EMPCC, which currently supports planning and implementation of the Environmental 
Management Program (EMP), would expand to support integrated management.  This would 
require the RMC to operate at a more systemic level than the EMPCC is currently operating.   
 
     The River Managers Teams (RMT’s) would be the existing River Resources Forum (RRF), 
River Resources Coordinating Team (RRCT), and River Resources Action Team (RRAT) 
aligned with the St. Paul, Rock Island, and St. Louis Corps Districts, respectively.  The RMT 
would provide a means for government agencies and other stakeholders to work together in 
managing operation, maintenance, and restoration of the UMRS at the reach and specific project 
levels.  
 
     The Science Panel would provide scientific expertise in support of adaptive management of 
the UMRS to the River Managers Council, River Managers Teams, and other groups as 
appropriate.  Generally, this panel will be provided a framework for completing various science 
tasks.  Composition of the panel will be driven by technical needs and so will change as needs 
change.  The panel will consist of approximately eight members that generally have experience 
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with the UMRS.  It will be co-chaired by the Corps of Engineers and the Department of the 
Interior, with participation from both the U.S. Geological Survey and the U.S. Fish and Wildlife 
Service.  The panel is not a decision-making body and is not intended to provide independent 
technical review. 
 
     Outcomes of both the River Managers Council and the River Managers Teams will be 
syntheses of positions concerning integrated, adaptive management of the UMRS, which will 
provide all members and other stakeholders a better sense of how to manage their programs and 
initiatives toward achievement of the shared vision, goals, and objectives of the UMRS, while 
meeting their program and mission responsibilities. 
 

 
 
Figure 3: Conceptual Model of Modified Institutional Arrangements  
 
 
     8.3.  Integration of the UMRCP into an Adaptive Management Approach 
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     The ideas above are largely based on discussions from the aforementioned Navigation Study.  
Such an effort would develop some form of adaptive management.  Floodplain management 
could potentially be included somehow within this global, UMRS adaptive management 
approach.  This inclusion could provide both environmental benefits, as well as economic 
benefits.  The adaptive management approach provides stakeholders with the flexibility to 
improve, monitor, and adjust the collection of individually authorized flood control projects to 
perform as one river-wide flood damage reduction system, without compromising evolving 
economic and ecological sustainability goals.  If successfully implemented, adaptive 
management should provide consensus on a structured process toward long-range goals, rather 
than a plan of fixed strategies based solely on the knowledge available at the time a planning or 
decision document was prepared.  
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