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UMR-IWW System Navigation Study Technical Reports

A diverse range of evaluative and investigative studies were undertaken to gain a comprehensive understanding of the social, economic, engineering and environmental issues, concerns and implications associated with accomplishing the study objectives.  To accomplish such studies, the study team engaged a diverse array of technical expertise to conduct the necessary evaluations and investigations.  In many cases the study team relied on the technical expertise of scientists, engineers, and economist from other state/federal governmental agencies, private sector consulting firms, and universities.  Coordinating committees identified in section 1.5.2 were involved in nearly all aspects of the planning, implementation and review of these interim products. The following provides a comprehensive listing of the interim products and reports generated by each of the respective technical study workgroups:

* - These reports are published on the website in multiple sections.  The report link will take you to the table of contents.  We are currently working on creating a better link for these documents, and hope to have this working soon.

	Report  #
	Report Title
	Abstract
	Report

	
	Environmental Reports
	
	

	ENV 1
	Flume Study Investigation of the Direct Impacts of Navigation - Generated Waves on Submersed Aquatic Macrophytes in the Upper Mississippi River
	Abstract
	Report

	ENV 2
	Rates of Net Fine Sediment Accumulation in Selected Backwater Types of Pool 8, Upper Mississippi River
	Abstract
	Report

	ENV 3
	Physical Forces Study, Kampsville, Illinois Waterway
	Abstract
	Report

	ENV 4
	Prediction of Vessel-Generated Waves with Reference to Vessels Common to the Upper Mississippi River System
	Abstract
	Report

	ENV 5*
	Physical Forces Study, Clark's Ferry, Mississippi River
	Abstract
	Report

	ENV 6*
	Upper Mississippi River Navigation and Sedimentation Field Data Collection Summary Report
	Abstract
	Report

	ENV 7
	Site-Specific Habitat Assessment
	Abstract
	Report

	ENV 8*
	Bank Erosion Field Survey Report of the Upper Mississippi River and Illinois Waterway
	Abstract
	Report

	ENV 9*
	Identification of Potential Commercial Navigation Related Bank Erosion Sites
	Abstract
	Report

	ENV 10
	A Two-Dimensional Flow Model for Vessel-Generated Currents
	Abstract
	Report

	ENV 11
	Application of UNET Model to Vessel Drawdown in Backwaters of Navigation Channels
	Abstract
	Report

	ENV 12
	Effects of Waves on the Early Growth of Vallisneria americana
	Abstract
	Report

	ENV 13
	Methodologies Employed for Bathymetric Mapping and Sediment Characterization as Part of the Upper Mississippi River System Navigation Feasibility Study
	Abstract
	Report

	ENV 14
	Comparison of NAVEFF Model to Field Return Velocity and Drawdown Data
	Abstract
	Report

	ENV 15
	Wave height predictive techniques for commercial tows on the UMRS
	Abstract
	Report

	ENV 16*
	Ecological risk assessment of the effects of the incremental increases of commercial navigation traffic on larval fish entrainment
	Abstract
	Report

	ENV 17
	Ecological risk assessment of the effects of the incremental increase of commercial navigation traffic on submerged aquatic plants
	Abstract
	Report

	ENV 18
	Effects of Rec. Boating: Traffic Allocation and Forecasting Model
	Abstract
	Report

	ENV 19
	Physical Forces Near Commercial Tows
	Abstract
	Report

	ENV 20
	Wave-Induced Sediment Resuspension Near the Shorelines of Upper Mississippi River Study
	Abstract
	Report

	ENV 21
	Velocity patterns downstream of a Mississippi River Dike with and without tow traffic
	Abstract
	Report

	ENV 22
	Stranding potential of young fishes
	Abstract
	Report

	ENV 23
	Hull shear mortality of eggs and larval fish
	Abstract
	Report

	ENV 24
	Shear stress on the hull of shallow draft barges
	Abstract
	Report

	ENV 25
	Inflow zone and discharge through propeller jets
	Abstract
	Report

	ENV 26
	Computer Model for Transport of Larvae Between Barge Tows in Rivers
	Abstract
	Report

	ENV 27
	Definitions, Boundary Delineations, and Measurements of Attributes for the Hydraulic Classification of Aquatic Areas
	Abstract
	Report

	ENV 27 (appendix)
	Hydraulic Classification Analysis
	Abstract
	Report

	ENV 28
	Effects of Sediment Resuspension and Deposition on Plant Growth and Reproduction
	Abstract
	Report

	ENV 29
	Abundance of Fishes in the Navigation Channels of the Mississippi and Illinois Rivers and Entrainment Mortality of Adult Fish Caused by Towboats
	Abstract
	Report

	ENV 30
	Evaluation of Propeller-Induced Mortality on Selected Larval Fish Species
	Abstract
	Report

	ENV 31
	Physiological effects on freshwater mussels (Family: Unionidae) of intermittent exposure to physical effects of navigation traffic
	Abstract
	Report

	ENV 32
	Determination of the Fate of Fish Displaced from Low-Velocity Habitats at Low Temperatures
	Abstract
	Report

	EVN 33
	Determination of the Tolerance of Fish in Low-Velocity Habitats to Hydraulic Disturbance at Low Temperatures
	Abstract
	Report

	ENV 34
	Effects of pressure changes induced by commercial navigation traffic on mortality of fish early life stage
	Abstract
	Report

	ENV 35
	Mortality of fish early life stages resulting from hull shear associated with passage of commercial navigation traffic
	Abstract
	Report

	ENV 36
	Mortality of Animals Due to Highway and Railroad Conditions
	Abstract
	Report

	ENV 37
	Entrainment and Transport of Sediments by Towboats in the Upper Mississippi River and Illinois Waterway, Numerical Model Study
	Abstract
	Report

	ENV 38
	Ecological Models and Approach to Risk Assessment
	Abstract
	Report

	ENV 39
	Ecological Risk Assessment of the Effects of the Incremental Increase of Commercial Navigation Traffic on Freshwater Mussels in the Main Channel and Main Channel Borders
	Abstract
	Report

	ENV 40

Vol I
	Upper Mississippi River and Illinois Waterway Cumulative Effects Study. Volume I: Geomorphic Assessment and 
	Abstract
	Report

	ENV 40

Vol II
	Upper Mississippi River and Illinois Waterway Cumulative Effects Study. Volume II: Ecological Assessment
	Abstract
	Report

	ENV 41
	Tow Induced Backwater and Secondary Channel Sedimentation, Upper Mississippi River System
	Abstract
	Report

	ENV 42
	UMRS-IWWS Navigation Study, Physical Effects System Model
	Abstract
	Report

	ENV 43
	Hydraulic Effects of Recreational Boat Traffic on the Upper Mississippi River System
	Abstract
	Report

	ENV 44
	Inventory of Hydrographic Survey and Cross-Section Data Available on the Upper Mississippi River and Illinois Waterway at the U.S. Army Engineer Districts, St. Paul, Rock Island, and St. Louis
	Abstract
	Report

	ENV 45
	Decay of Tow-induced Drawdown in Backwaters and Secondary Channels
	Abstract


	Report

	ENV 46
	Users Manual for NAVSED
	Abstract
	Report

	ENV 47
	Users Manual for SEDLOAD
	Abstract
	Report

	ENV 48
	Ecological Modeling
	Abstract
	Report

	ENV 49
	NAVSED Validation
	Abstract
	Report

	ENV 50
	Upper Mississippi River – Illinois Waterway System Environmental Objectives Planning Workshops
	Abstract
	Report

	ENV 51
	Aquatic Plant Growth Model Refinement for the Upper Mississippi River – Illinois Waterway System Navigation Study
	Abstract
	Report

	ENV 52
	Environmental Panel Science Report
	Abstract
	Report

	ENV 53
	Water Level Management Opportunities for Ecosystem Restoration on the Upper Mississippi River and Illinois Waterway
	Abstract
	Report
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	Improving Fish Passage Through Navigation Dams on the Upper Mississippi River System
	Abstract
	Report

	ENV 55
	Commercial Navigation Traffic Induced Shoreline Dewatering on the Upper Mississippi River:  Implication for Larval Fish Stranding
	Abstract
	Report

	ENV 56
	Evaluation of Towboat Propeller-induced Mortality of Juvenile and Adult Fishes in the Upper Mississippi River System
	Abstract


	Report

	ENV 57
	Seasonal Fish Densities in the Lock Chamber at Lock and Dam 25, Upper Mississippi River
	Abstract
	Report

	ENV 58
	Adult Fish Mortality During Lockage of Commercial Navigation Traffic at Lock and Dam 25
	Abstract
	Report
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	Flow Through the Wheels of Towboats in 600ft Locks on the Upper Mississippi River – Illinois Waterway
	Abstract
	Report
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	Seasonal Abundance of Fishes in the Main Channel of the Illinois River
	Abstract
	Report
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	Hydroacoustic Survey of the Main Channel of the Illinois River to Detect Barge Avoidance Behavior by Fish
	Abstract
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	Assessment of Archeological Site Potential at Commercial; Navigation Erosional Areas on Lands Within the Illinois Waterway System Between Brandon Road Lock and Dam and Grafton, Illinois Within the St. Louis and Rock Island Districts
	Abstract
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	HR 2
	The Historic Properties Management Plan for the Mississippi River, Pools 11 Through 22 Rock Island District, Corps of Engineers
	Abstract
	Report
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	Consolidation of the Archeological Sites Database for the Historic Properties Management Plan for the St. Louis District Corps of Engineers Lands Between Mississippi River  Miles 0-300, Above the Ohio River
	Abstract
	Report
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	HR 5
	Consolidation of Extant Data for the UMR-IWWS Navigation Feasibility Study and the Development of Portions of the Historic Properties Management Plan for the Corps of Engineer Lands Between Mississippi River Miles 0-300 Above the Ohio Rivers in Illinois and Missouri
	Abstract
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	HR 6
	Assessment of the Historic Properties Potential at Commercial Navigation Erosion Sites on the Mississippi River in the St. Louis, St. Paul, and Rock Island Districts
	Abstract
	Report

	HR 7
	Landform Sediment Assemblage (LSA) Units in the Upper Mississippi River Valley, United States Army Corps of Engineers, Rock Island District
	Abstract
	Report

	HR 8
	An Investigation of Submerged Historic Properties in the Upper Mississippi River and Illinois Waterway
	Abstract
	Report

	HR 9
	Landform Sediment Assemblage (LSA) Units in the Illinois River Valley and the Lower Des Plaines River Valley
	Abstract
	Report

	HR 10
	Cultural Resources Inventory of the Upper Mississippi River, St. Anthony Falls to Pool 10, Wisconsin, Iowa, and Minnesota
	Abstract
	Report

	HR 11
	Gently Down the Stream:  An Inquiry into the History of Transportation on the Northern Mississippi River and the Potential for Submerged Cultural Resources
	Abstract
	Report

	HR 12
	Geomorphological Mapping and Archaeological Sites of the Upper Mississippi River Valley, Navigation Pools 1-10, Minneapolis, Minnesota to Guttenberg, Iowa
	Abstract
	Report

	HR 13
	Historic Properties Potential and Geomorphological Assessment Along the Illinois Waterway for the Rock Island District of the U.S. Army Corps of Engineers
	Abstract
	Report

	HR 14
	Gateways to Commerce
	Abstract
	Report

	HR 15
	Architectural and Engineering Resources of the Illinois Waterway between 130th Street in Chicago and La Grange: Volumes I and II
	Abstract
	Report

	HR 16
	National Register of Historic Places Nomination Registration Form for the Upper Mississippi River Federal Navigation Projects
	Abstract
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	HR 17
	Architectural and Engineering Resources of the Illinois Waterway between 130th Street in Chicago and La Grange: Volumes I and II
	Abstract
	Report
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	Historic Properties Management Plan
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	Abstract
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	Transportation Rate Analysis:  Upper Mississippi River Navigation Study
	Abstract
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	EC 2
	Rail Rates and the Availability of Water Transportation:  The Upper Mississippi Basin
	Abstract
	Report
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	Waterway Traffic Forecasts for the Upper Mississippi River Basin:  Summary
	Abstract
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Vol. II
	Waterway Traffic Forecasts for the Upper Mississippi River Basin:  Grain
	Abstract
	Report

	EC 3 
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	Waterway Traffic Forecasts for the Upper Mississippi River Basin:  Agricultural Chemicals
	Abstract
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	Abstract
	Report
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	Waterway Traffic Forecasts for the Upper Mississippi River Basin:  Industrial Chemical
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	Abstract
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	Abstract
	Report

	EC 3 

Vol. IX
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	Abstract
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	Abstract
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	Upper Mississippi River 2003 Sample Rate Study
	Abstract
	Report

	EC 15
	Analysis of the Energy, Safety, and Traffic Effects of Proposed Upper Mississippi River – Illinois Waterway System Navigation Improvements
	Abstract
	Report

	EC 16
	Regional Impacts of Proposed Navigation, Ecosystem, and Flood Control Improvements on the Upper Mississippi River and Illinois Waterway
	Abstract
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	Content Analysis Report from the November 1994 Public Meetings
	Abstract
	Report

	PI 4
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	Abstract
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ATTACHMENT 1

Interim Report Abstracts

The products are organized by work group:  Environmental, Historic Properties, Economics, Engineering, and Public Involvement.  Numbering for work groups other than environmental was included in this document for the sole purpose of facilitating the summary of where these reports fall on the attached product tree list (the engineering product tree does not include report numbers, since nearly the entire titles are shown).  A number of other reports are in the process of being finalized.  

ENVIRONMENTAL REPORTS

ENV Report 1 - Flume Study Investigation of the Direct Impacts of Navigation - Generated Waves on Submersed Aquatic Macrophytes in the Upper Mississippi River by Robert M. Stewart, Dwilette G. McFarland, Donald L. Ward, Sandra K. Martin, and John W. Barko  
ABSTRACT

In an effort to evaluate the impacts of waves and currents generated by navigation traffic on direct damage to submersed rnacrophyte communities in the Upper Mississippi River (UMR) system, a study was conducted in a two-dimensional flume facility at the U.S. Army Engineer Waterways Experiment Station. The submersed species,Vallisneria americana Michx. and Myriophyllum spicatum L., were exposed to 18 treatment combinations of current velocity (0.00, 0.10, and 0.25 m/set), wave height (0.1,0.2, and 0.3 m), and wave period (3 and 5 set). Both 4-weekend g-week-old greenhouse-cultured plants were exposed to each treatment combination for 25 min. Main response variables were numbers of fragments and total fragment biomass. Results showed that the level of direct damage was affected by interactions between treatment conditions and the species and size of the plants. At current velocities of 0.25/sec, damage was more related to exposure time than to wave height, as this current velocity forced the shoots downward in the water column and prevented them from being exposed to maximum wave forces. At lower current velocities, plant damage increased with wave height and plant size, and M. spicatum was more heavily damaged than V.americana. Visual observations indicated that the increased damage was related to plant entanglement resulting from current reversals in the passing wave series. Though no treatments generated biomass losses greater than 30 percent of exposed plant biomass, repeated daily exposures to secondary waves from current levels of navigation traffic may be partially responsible for the paucity of submersed macrophytes along the main channel border area of the UMR system.

ENV Report 2 - Rates of Net Fine Sediment Accumulation in Selected Backwater Types of Pool 8, Upper Mississippi River by James T. Rogala, William F. James, and Harry L. Eakin 
ABSTRACT

Estimates of accumulation rates provide valuable information needed for projecting future conditions of backwaters in the Upper Mississippi River (UMR), either with or without changes in the use of resources. Net fine sediment accumulation rates since impoundment were estimated from sediment cores collected in selected backwater types of Pool 8.  Net fine sediment rates at 147 depositional sites were calculated from the depth of sediment overlying pre-impoundment sediment and ranged from 0.017 to 1.36 cm/year. Mean rates for the 33 backwaters sampled in Pool 8 ranged from 0 to 0.82 cm/year. Large backwaters had the highest accumulation rate (0.57 cm/year); small, low-connectivity backwaters had the lowest rate (0.29 cm/year); and small, low-connectivity backwaters had an intermediate rate (0.43 cm/year). The overall mean rate of net accumulation for Pool 8 backwaters was 0.46 cm/year. Deeper areas within backwater regions tended to have higher accumulation rates than shallower areas, suggesting sediment focusing. Relationships were weak between accumulation rates and other parameters such as surficial sediment characteristics, backwater characteristics, and sedimentation measured during bed elevation surveys between 1989 and 1996.

ENV Report 3 - Physical Forces Study, Kampsville, Illinois Waterway by Stephen T. Maynord and Sandra K. Martin (Knight) 
ABSTRACT

A 1:25-scale model of the Illinois Waterway near Kampsville, IL, was used to determine tow-induced return velocity and drawdown. The model was adjusted to account for scale effects based on a comparison of physical model and prototype data from the Kampsville reach. Return velocity and drawdown were determined for various pool elevations, tow positions, vessel speeds, drafts, and direction relative to flow. The vertical profile of return velocity was shown to be uniform, except near the bed.  Physical model and prototype data were compared to a numerical model.

 ENV Report 4 - Prediction of Vessel-Generated Waves with Reference to Vessels Common to the Upper Mississippi River System by Robert M. Sorensen
ABSTRACT

The waves generated by a moving vessel can disturb other vessels in navigation channels and marinas, damage shoreline structures, and cause the erosion of unprotected riverbanks.  The erosion of unprotected riverbanks is of particular importance on the Upper Mississippi River System (UMRS). In this connection, there is a need to be able to predict the characteristics of the free waves generated by a given class of vessel and mode of operation. These characteristics include the wave period and direction of propagation, but most importantly the wave height. The wave period and direction of propagation can be predicted analytically for a given speed and water depth of the vessel; however, the wave height depends on additional factors including the hull form and operating draft of the vessel, the distance from the sailing line, and possibly the cross-section geometry of the channel.  Nine models, all having a strong empirical base for predicting the generated wave height, were identified and evaluated based on the vessels common to the UMRS. Most of the models are restricted in some way, such as being applicable only to certain vessel types or to limited channel conditions.  The three models having possible application to the UMRS were evaluated for their specific applicability and available field measurements of vessel wave height. This model evaluation produced limited results that can be significantly improved by comparison with additional field data.  The final section of this report includes an annotated bibliography on the available and pertinent literature on vessel- generated waves.

 ENV Report 5 - Physical Forces Study, Clark's Ferry, Mississippi River by Stephen T. Maynord and Sandra K. Knight
ABSTRACT

A 1:30-scale model of the Mississippi River near Clark’s Ferry, Iowa, was used to determine tow-induced return velocity and drawdown. The model was adjusted to account for scale effects based on a comparison of physical model and prototype data from the Clark’s Ferry reach. Return velocity and drawdown were determined for various pool elevations, tow positions, vessel speeds, drafts, and direction relative to flow. The vertical profile of return velocity was shown to be uniform, except near the bed. Rake angle at the bow of the vessel of 26 deg and 45 deg was shown to produce similar return velocity. Velocity measurements near submerged dikes were documented during vessel passage. The Clark’s Ferry model was used with a large depth to simulate open river conditions below St. Louis.
 ENV Report 6 - Upper Mississippi River Navigation and Sedimentation Field Data Collection Summary Report by Timothy L. Fagerburg and Thad C. Pratt 
ABSTRACT 

The overall field data collection program is to provide a hydrodynamic and hydrologic monitoring program with emphasis on obtaining information including bathymetry at monitoring stations, currents, water levels, suspended-sediment concentrations, wind velocity, and concurrent navigation data. These parameters will be used in the evaluation of controlling landscape features, ecosystem stability, river morphology, and sediment-transport characterization in three study areas located in the Upper Mississippi River and Illinois Waterway (UMR-IWW) system. The areas of interest are located in Pool 26 and Pool 8 on the Mississippi River and La Grange Pool on the Illinois River. These data are then to be used in the hydrodynamic and sediment-transport modeling efforts to provide the necessary boundary conditions, initial conditions, and verification data for comprehensive numerical simulations.

 ENV Report 7 - Site-Specific Habitat Assessment by Richard Fristik, Scott K. Estergard and Brian L. Johnson 
ABSTRACT

The objective of the site-specific analyses was to evaluate potential impacts of the proposed construction measures at lock and dams (L/Ds) on the Upper Mississippi River and Illinois Waterway System. These are L/Ds 11-25 on the Mississippi River, and Lockport, Brandon Road, Dresden Island, Marseilles, Starved Rock, Peoria, and La Grange on the Illinois Waterway. The primary purpose was to assist the study team in formulating a recommended plan by providing quantitative measure or qualitative evaluation of environmental impacts and estimated habitat replacement costs.  These analyses will also identify possible alternatives that avoid and minimize impacts or provide opportunities for restoration. Detailed analysis of site-specific impacts, based on any recommended/ authorized measures, will not be possible until detailed design information for those measures is available. The quantitative evaluation (at those locks and dams lower on the system) was accomplished using the Habitat Evaluation Procedures (HEP), while a qualitative evaluation was made at the remaining locks and dams and through evaluation of potential endangered species impacts, socio-economic impacts, and mussel surveys.

 ENV Report 8 - Bank Erosion Field Survey Report of the Upper Mississippi River and Illinois Waterway by Nani Bhowmik, David Soong, and Tatsuaki Nakato
ABSTRACT

This report summarizes findings from several phases of the Upper Mississippi River/Illinois Waterway (UMR/IWW) Bank Erosion Study.  Tasks completed to date include a literature study of bank erosion, an aerial reconnaissance survey, and a field survey trip organized and conducted by the lead agency, the U.S. Army Corps of Engineers, Rock Island District.  Major emphasis of this report is given to the findings from the field survey. 

During the field survey, the team selected 72 erosion sites (29 sites on the Illinois Waterway and 43 sites on the Mississippi River) for further study.  For the selected sites on the IWW (80 bank sections from 29 sites), the research team observed multiple erosion processes at most of the selected bank sections.  The most frequently identified erosion mechanisms are seepage, stage fluctuations, flood flows, navigation traffic, wave activities, and eddies and disturbed flows. 

Bank failure and erosion conditions on the Upper Mississippi River also showed significant flood impacts.  Analyses of surficial soil samples showed the banks were mantled by primarily sand and gravel in the upper reach of the river, silt and sand in the middle reach, and clay and silt in the lower reach. Most of the bank failure and erosion sites showed flood damage as the dominating erosion cause. Surficial, wave-induced erosion and erosion associated with direct barge impact, propeller wash and cabling to trees was present at some fleeting and mooring and lock approach sites.

Approximately fifty-one sites out of seventy-five of the UMR study sites (including observation sites) were within the upper portion of the navigation pools. Many of these active erosion sites are also historically dredged material placement sites. Below St. Louis, historical flood flow reworking of the channel margins was also observed.

A measurement of the length of severely eroded reaches, as marked on the navigation charts (appendix J), shows that there are approximately 115 bank miles on the IWW and 240 bank miles on the UMR. This represents that approximately 20 percent of the total bank length of the IWW and 14 percent of the UMR are actively eroding.

 ENV Report 9 - Identification of Potential Commercial Navigation Related Bank Erosion Sites by Kevin Landwehr and Tatsuaki Nakato 
ABSTRACT 

Contingency analyses using discrete field bank erosion site data were conducted for the Upper Mississippi River between St. Paul, Minnesota, and Cairo, Illinois, and the Illinois Waterway between Joliet, Illinois, and Grafton, Illinois, in order to assess the risk of bank erosion directly related to commercial navigation. The introduction of exponential weighting factors in risk analyses enabled evaluation of the significance of several important physical parameters that affect bank erosion processes.  A model based on the field survey data was successfully applied to both the Upper Mississippi River and Illinois Waterway resulting in the identification of areas with high, medium, and low potential for commercial navigation induced bank erosion. The analysis cannot predict the occurrence or magnitude of damage at the identified erosion sites due to the interdependence of the geotechnical and hydraulic processes occurring along the banks of the Upper Mississippi River.  The results of this analysis are presented on GIS-based color mapping of the bank-erosion risk categories.

 ENV Report 10 - A Two-Dimensional Flow Model for Vessel-Generated Currents by Richard L. Stockstill and R.C. Berger
ABSTRACT

The movement of a barge train through a body of water produces a complex pattern of currents and waves.  Quantification of these currents has relied on physical models and analytical descriptions.  Although empirical methods are practical for many situations, detailed analyses of specific areas are desirable.  These empirical relations do not provide time-varying solutions necessary for predicting the duration of vessel-induced events.  Also, spatial variations in rivers having backwaters and side channels are not modeled by these expressions.  A two-dimensional representation of the equations of motion provides temporal variation of the depth-averaged velocity distribution and the water-surface elevation.  This report describes the development of a numerical model to quantify vessel-generated currents and summarizes a series of numerical experiments.  Flow fields containing a moving vessel are modeled by specifying a pressure field, representing a vessel hull, which is spatially varying in time.  The movement of the pressure field in time is specified to represent a vessel navigating along a channel.  

 ENV Report 11 - Application of UNET Model to Vessel Drawdown in Backwaters of Navigation Channels by Stephen T. Maynord
ABSTRACT

Results of the one-dimensional unsteady flow model UNET were compared to measured water level and velocity changes in backwater connected to a navigation channel.  These changes resulted from passage of shallow-draft navigation in the navigation channel.  Measurements used in the comparison were from a 1:30-scale physical model generic backwater and from an actual backwater of the Illinois Waterway.  The UNET model covered only the backwater with the vessel-induced time-history of drawdown being the input boundary condition at the downstream end of the UNET model backwater.  Based on comparisons, the UNET model can predict the magnitude and shape of the initial wave that travels up the backwater but subsequent reflections compare less favorably with the observed data.  Water level predictions were generally better than velocity predictions, particularly in the Illinois Waterway backwater.

ENV Report 12 - Effects of Waves on the Early Growth of Vallisneria americana by Robert Doyle 
ABSTRACT  

The impacts of 15-cm waves on the survival and short-term growth and development of Vallisneria americana plants growing from tubers was investigated in artificial raceways. Twelve recently sprouted tubers were planted at each of three depths (15, 20, and 25 cm) within both wave and control raceways.  Wave events designed to simulate wave disturbances caused by traffic along a shoreline were created five or six times each day during the 10.5-week experimental growth period. A wave event consisted of five 15-cm waves generated within the raceway within a 3-min period.  The waves generated a maximum velocity of about 140 cm sec-1 as they swept over the plants.  All plants survived at all depths in both treatments.  However, individual plants exposed to the wave regime accumulated significantly less mass than controls.  On average, the total mass accumulated was only 50 percent of that of undisturbed plants. In addition, the plants experiencing the waves had significantly shorter leaves and produced significantly fewer daughter plants.  While plants under both wave and no-wave treatments had a net positive growth over the experimental period, those exposed to frequent wave energy developed more slowly and may be less resilient to recovery from other forms of disturbance.

 ENV Report 13 - Methodologies Employed for Bathymetric Mapping and Sediment Characterization as Part of the Upper Mississippi River System Navigation Feasibility Study by James T. Rogala 
ABSTRACT  

Bathymetric mapping and sediment characterization were completed to meet the needs of various modeling components of the Upper Mississippi River-Illinois Waterway System Navigation Study.  The methodologies used to meet the modeling needs at several spatial scales are documented as supporting information for the modeling activities.  Methods reported include bathymetric map generation, bathymetric surveys along transects, laboratory analysis of sediment characteristics, and visual classification of sediments.  The documentation of these methods is designed to meet only the general needs of data users.  Details adequate for use as standard operating procedures are not included in this methods document. 

 ENV Report 14 - Comparison of NAVEFF Model to Field Return Velocity and Drawdown Data by Stephen T. Maynord

ABSTRACT

The NAVEFF model is a one-dimensional model using conservation of energy and mass to determine return velocity and drawdown resulting from passage of vessels in a navigable river or channel.  The NAVEFF model incorporates empirical exponential decay relations to provide the distribution of the maximum return velocity and maximum drawdown between the vessel and the shoreline.  The NAVEFF model is compared herein to data that were not used in the development of the model from sites on the Mississippi River, Illinois Waterway, and Gulf Intracoastal Waterway.  The observed prototype data are shown to exhibit considerable scatter based on comparison of similar vessels.  Based on the comparisons of observed and computed values, the NAVEFF model over predicts maximum return velocity and drawdown by an average of about 25 percent.  Detailed return velocity measurements between vessel and shoreline at one site on the Mississippi River support the use of the exponential decay of return velocity between vessel and shoreline.

ENV Report 15 - Wave height predictive techniques for commercial tows on the UMRS by Sandra K. Martin 
ABSTRACT 
Physical model studies and prototype data have been collected and analyzed as part of the Upper Mississippi River-Illinois Waterway System (UMRS) Navigation Feasibility Study for the purpose of developing a vessel wave predictive tool for commercial tows.  The approach used was to examine existing analytical techniques for predicting wave heights produced by vessels, determine their suitability and applicability to the vessels and waterways of the UMRS, and modify/validate them with physical model and available prototype data.  Based on the literature reviewed and the analysis, both a method of predicting the maximum secondary wave height produced by a moving commercial tow and the time-history associated with it are presented in this report. The wave-height model was based on the development of coefficients related to the hull cross-sectional area and relates maximum wave height to distance from sailing line and the vessel speed. This equation is appropriate for predicting maximum secondary wave height for the purposes of estimating ecological impacts as well as designing bank protection.

 ENV Report 16 - Ecological risk assessment of the effects of the incremental increases of commercial navigation traffic on larval fish entrainment by Steve Bartell and Kym Rouse-Campbell
ABSTRACT  

This report describes the implementation of ecological models used to estimate larval fish mortality resulting from entrainment by commercial vessels operating on the Upper Mississippi River and Illinois Waterway (UMR-IW) System.  The models were used to assess impacts of the average numbers of commercial vessels per day for each navigation pool based on 1992 data.  Assessments were performed for alternative traffic scenarios that were developed as 25, 50, 75, and 100% increases over the 1992 data.  Entrainment rates (m3/s) were estimated for 108 different configurations of commercial vessels.  Each configuration included the size, speed, direction, load, and presence of Kort nozzle technology.  The relative frequency of each configuration was determined from the 1992 lockage records for each pool and month.  This information was used to estimate the volume of water entrained per pool during the spawning months for 30 species of fish on the UMR-IW System.  Entrainment mortality for each species was modeled in relation to the amount of water entrained by commercial vessels during the months of spawning, the corresponding monthly larval densities, the relative distribution of larvae in relation to the navigation channel, and the sensitivity of larvae to entrainment.  Estimates of entrainment mortality were extrapolated to (1) losses of future adult fishes, (2) the number of fish that would not recruit to the recreational and commercial fisheries, and (3) losses in the future production of fish biomass.  These extrapolations were made using models previously applied in fisheries impact assessments and included the Equivalent Adults Lost model, the Recruitment Forgone model, and the Production Forgone model.  Model parameter values were developed for each model and species addressed in the assessment.  The larval entrainment mortality estimates were reported as the incremental impacts of each traffic scenario compared to the 1992 baseline impacts.   

ENV Report 17 - Ecological risk assessment of the effects of the incremental increase of commercial navigation traffic on submerged aquatic plants by Steve Bartell and Kym Rouse-Campbell
ABSTRACT

This report describes the implementation of hydrodynamic forces screening models and plant growth models used to estimate the potential impacts on submerged aquatic vegetation associated with commercial vessels operating on the Upper Mississippi River and Illinois Waterway (UMR-IW) System.  The assessments addressed potential navigation impacts on SAV in the main channel and channel border.  The screening models were used to identify the combinations of vessel characteristics, pool stage height, and sailing line that might produce waves or changes in current velocities that could result in physical damage to aquatic plants.  The plant growth models were used to assess impacts of the commercial vessels on sediment resuspension that might reduce light availability for photosynthesis.  Plant growth models were developed for wild celery and Sago pondweed, two species selected as representative growth forms of SAV in the UMR.  The models were used to estimate decreases in plant growth and energy allocated to vegetative reproduction in relation to passing commercial vessels.  Potential impacts were assessed for UMR pools 4, 8, and 13 using 1992 commercial traffic data.  Potential plant growth habitat was defined as any area with a depth of 1.5 m or less in the main channel or channel border, regardless of the presence of SAV.  The assessment addressed all areas of potential plant growth in the selected pools.  Additional assessments were performed for alternative traffic scenarios that were developed as 25, 50, 75, and 100% increases over the 1992 data. 

The report summarizes the magnitude of potential impacts of commercial vessels on plant breakage and reduced growth and reproduction as incremental differences between the 1992 baseline traffic and the four traffic alternatives.
 ENV Report 18 - Effects of Rec. Boating: Traffic Allocation and Forecasting Model by Bruce Carlson, Steven M. Bartell, and Kym Rouse-Campbel
ABSTRACT  

The purposes of this report are to (1) quantitatively characterize in a detailed manner the present recreational boating use of the UMRS and IW by developing a recreational traffic allocation model; and (2) estimate future changes in recreational boating on the river system for the period 2000-2050 by using the allocation model to project or forecast future recreational traffic.  This report develops a set of assumptions based on available information from past studies of recreational boating on the UMRS, supplemented with professional judgment from resource professionals most familiar with these activities.  Associated risk and uncertainty exercises have been undertaken to highlight the factors that have the most sensitivity on the results.  Initial estimates of increases in recreational boating were based on the assumption of unconstrained growth population growth in the UMR-IW region.  Alternate recreational boating projections were developed to account for other possible future scenarios of factors affecting growth in boating.  The allocation model process is based on highly aggregated data that quantify the total number of trips per year across all pools and recreational vessel categories on the UMRS and IW.  The model development process continued by successively disaggregating the annual, whole-system numbers to allocations by pool, by vessel category, to vessels per day, and finally, to within-pool daily use projections for each vessel class for the baseline condition (i.e., year 2000).   

 ENV Report 19 - Physical Forces Near Commercial Tows by Stephen T. Maynord
ABSTRACT  
The Upper Mississippi River-Illinois Waterway System (UMR-IWWS) Navigation Study evaluates the justification of additional lockage capacity at sites on the UMR-IWWS while maintaining the social and environmental qualities of the river system.  The system navigation study is implemented by the Initial Project Management Plan (IPMP) outlined in “Upper Mississippi River-Illinois Waterway System Navigation Study,“ (U.S. Army Corps of Engineers (USACE) 1994).  The IPMP outlines Engineering, Economic, Environmental and Public Involvement Plans. 

Physical forces in the region near and beneath commercial tows occur because of the propeller jet and the displacement of water by the hull of the vessel.  Physical forces are quantified in terms of the changes in pressure, velocity, and shear stress and are used to determine substrate scour, sediment resuspension, and effects on aquatic organisms.

This study of forces near and beneath commercial tows is conducted in a physical model. The reason for this is that field measurements beneath a vessel are difficult to obtain because some of the primary tows of interest are operating in shallow water with as little as a 0.6-m clearance beneath the tow. In addition, propeller jet bottom velocities can exceed 4 m/sec. Operation of velocity meters or other measuring devices in such an environment is quite difficult.  The difficulty of obtaining field data means that verification data for the physical model is lacking.  The approach used herein is to use a large physical model to minimize scale effects.  Propeller jets, a main emphasis of this study, are operated at speeds where the thrust coefficients are dependent of Reynold’s number, suggesting similarity with the prototype.

The results presented herein for the physical forces near commercial tows focus on the design tow using the UMR-IWWS.  The design tow is a three-wide by five-long barge tow, loaded to about 2.74 m in diameter.  These data are from experiments in a 1:25 –scale model channel, barges, and towboat that has operating propellers, rudders, and open-wheel or Kort nozzle propellers.  The following parameters were measured in the model:

a. Channel bottom pressure under moving tow.

b. Near-bed velocity and bed shear stress changes under the barges of a moving tow.

c. Near-bed velocity and bed shear stress changes in the stern region from the propeller jet for a stationary tow and from the combined effects of the propeller jet and the wake flow for a moving tow.

Analytical/empirical methods were developed to describe near-bed velocity and shear  stress as a function of tow parameters.
ENV Report 20 - Wave-Induced Sediment Resuspension Near the Shorelines of Upper Mississippi River Study by Nani Parchure
ABSTRACT

Part of the Upper Mississippi River-Illinois Waterway System navigation Study deals with estimation of environmental impacts caused by an increase in navigation traffic.  Resuspension and deposition of fine clayey sediment have a significant impact on aquatic plants and animals.  The objective of the study described in this report was to estimate the sediment resuspension resulting from waves generated by towboats and recreational craft.  The scope of this study was limited to (a) generalization of wave patterns for the event of vessel passage, (b) estimation of maximum suspension concentration caused by individual events of vessel passage, (c) deposition of suspended sediment, and (d) interference effect on the suspended sediment concentration caused by the passage of another vessel.

The Costal and Hydraulics Laboratory, Vicksburg, MS, U.S. Army Engineer Research and Development Center, conducted field measurements for wave heights, current, and suspended sediment concentration at various sites during November 1995, July 1996, and September 1996.  The wave heights were measured with a pressure sensor, currents with a current meter, and suspended sediment concentration with Optical Backscatter sensors (OBS).  The following conclusions are drawn: (a) large vessels generate large drawdown and small wave heights but a high suspended sediment concentration, and (b) small vessels such as a yacht generate small drawdowns and large wave heights.  At high speed, small vessels also cause a substantial increase in suspended sediment concentration.

 ENV Report 21 – Velocity patterns downstream of a Mississippi River Dike with and without tow traffic by Steve Maynord
ABSTRACT
The Upper Mississippi River-Illinois Waterway System (UMR-IWWS) Navigation Feasibility Study will evaluate the justification of providing additional lockage capacity at sites on the UMR-IWWS while maintaining the social and environmental qualities of the river system.  The system navigation feasibility study will be accomplished by executing the Initial Project Management Plan that outlines Engineering, Economic, Environmental, and Public Involvement Plans.  The Environmental Plan identifies the significant environmental resources on the UMR-IWWS and probable impacts in terms of threatened and endangered species; water quality; recreational resources; fisheries; mussels and other macroinvertebrates; waterfowl; aquatic and terrestrial macrophytes; and historic properties.  It considers system-wide impacts of navigation capacity increases, while also assessing in preliminary fashion potential construction effects of improvement projects. One element of the Environmental Plan addresses the impacts of navigation on larval and adult fish. Part of the fish study evaluates the impact of tow traffic on adult fish using the low-velocity habitat found during winter months down-stream of dikes on the Mississippi River.  Velocities were measured downstream of a typical Middle Mississippi River dike before and during passage of a model tow for typical winter flow conditions.  Upbound versus downbound tows and tows near the dike as well as far from the dike were evaluated in the experiments. A limited set of experiments measured ambient velocities downstream of the dike when the dike is being overtopped and the effect of adding an “L-head” to the dike on velocities before and during tow passage.

 ENV Report 22 - Stranding potential of young fishes by Adams
ABSTRACT  
Early life stages of fish in the Mississippi River system may become stranded during shoreline drawdown, induced by the passage of commercial vessels. We examined the stranding of larval shovelnose sturgeon (Scaphirhynchus platorynchus), paddlefish (Polyodon spathula), and bigmouth buffalo (Ictiobus cyprinellus), and of juvenile blue catfish (Ictalurus furcatus), largemouth bass (Micropterus salmoides), and bluegill (Lepomis macrochirus) in a laboratory flume.  Stranding was measured at three vertical drawdown rafts (0.76,0.46, and 0.21 cm/s) and two bank slopes (1:5 and 1:10).  Blue catfish, shovelnose sturgeon, and paddlefish were not tested at both bank slopes.  Susceptibility to stranding varied among species and was independent of drawdown rate. At a slope of 1:5, shovelnose sturgeon had the highest stranding percentage (66.7 percent), followed by paddlefish (38.0 percent), bluegill (20.0 percent), bigmouth buffalo (2.2 percent), and largemouth bass (0.0 percent).  At 1: 10, blue catfish had the highest stranding percentage (26.7 percent), followed by largemouth bass (15.3 percent), bluegill (5.3 percent), and bigmouth buffalo (0.0 percent).  The likelihood of stranding was related to the behavioral response of fishes to receding water levels.  Species that typically occur in littoral/backwater areas swam with the current or passively drifted, while the young of main channel fishes, such as sturgeon and paddlefish, exhibited positive rheotaxis and were more likely to become stranded.
 ENV Report 23 - Hull shear mortality of eggs and larval fish by Steve Maynord
ABSTRACT  

The Upper Mississippi River-Illinois Waterway System (UMR-IWWS) Navigation Feasibility Study evaluates the justification of providing additional lockage capacity at sites on the UMR-IWWS while maintaining the social and environmental qualities of the river system. The system navigation feasibility study is accomplished by executing the Initial Project Management Plan (IPMP).  The IPMP outlines Engineering, Economic, Environmental, and Public Involvement Plans.

The Environmental Plan identifies the significant environmental resources on the UMR-IWWS and probable impacts in terms of threatened and endangered species; water quality; recreational resources; fisheries; mussels and other macroinvertebrates; waterfowl; aquatic and terrestrial macrophytes; and historic properties.  It considers system-wide impacts of navigation capacity increases, while also assessing in preliminary fashion potential construction effects of improvement projects.

One element of the Environmental Plan addresses the impacts of navigation on larval and adult fish.  One element of the fish study addressed in another part of the UMR-IWWS study is the mortality of early life stages of fish passing near the hull of the vessel where they could be exposed to shear stress that could lead to mortality.  The various elements of the hull shear mortality study are the waterway zone passing adjacent to the hull, the distribution of larval fish in the hull passage zone, the quantity of water passing through the zone having lethal values of shear stress, and the mortality of larval fish subjected to shear stress.

The object of this study is to evaluate the experiments by Morgan et al. (1976) who used concentric cylinders to determine the mortality of larval fish subjected to shear stress. Results of this study show that mortality tests are representative of shear along the hull of a vessel, and the shear stress computed in that publication is validated by recent measurements.  The computed shear along the hull of UMR-IWWS tows is below the levels required to produce mortality of 50 percent of the fish eggs and larval tested.  For typical vessel speed (2.9 m/sec) and a representative shear (87 dynes/sq. cm) that is exceeded/not exceeded in 50 percent of the zone beneath the tow, the average mortality for the four species/life stages is 9 percent. These results do not provide information about the sensitivity of most species of fish in the UMR-IWWS.  Some of these species may be more sensitive to shear than the striped bass and white bass that were tested.    
 ENV Report 24 - Shear stress on the hull of shallow draft barges by Steve Maynord. 
ABSTRACT  
The Upper Mississippi River-Illinois Waterway System (UMR-IWWS) Navigation Study evaluates the justification of additional lockage capacity at sites on the UMR-IWWS while maintaining the social and environmental qualities of the river system. The system navigation study is implemented by the Initial Project Management Plan (IPMP) outlined in “Upper Mississippi River-Illinois Waterway System Navigation Study,“ (U.S. Army Corps of Engineers (USACE) 1994).  The IPMP outlines Engineering, Economic, Environmental and Public Involvement Plans.  Physical forces in the region near and beneath commercial tows occur because of the propeller jet and the displacement of water by the hull of the vessel. Physical forces are quantified in terms of the changes in pressure, velocity, and shear stress and are used to determine substrate scour, sediment resuspension, and effects on aquatic organisms.

This study of forces near and beneath commercial tows is conducted in a physical model. The reason for this is that field measurements beneath a vessel are difficult to obtain because some of the primary tows of interest are operating in shallow water with as little as a 0.6-m clearance beneath the tow. In addition, propeller jet bottom velocities can exceed 4 m/sec. Operation of velocity meters or other measuring devices in such an environment is quite difficult. The difficulty of obtaining field data means that verification data for the physical model is lacking. The approach used herein is to use a large physical model to minimize scale effects.  Propeller jets, a main emphasis of this study, are operated at speeds where the thrust coefficients are dependent of Reynold’s number, suggesting similarity with the prototype.

The results presented herein for the physical forces near commercial tows focus on the design tow using the UMR-IWWS.  The design tow is a three-wide by five-long barge tow, loaded to about 2.74 m in diameter.  These data are from experiments in a 1:25 –scale model channel, barges, and towboat that has operating propellers, rudders, and open-wheel or Kort nozzle propellers.

The following parameters were measured in the model:

d. Channel bottom pressure under moving tow.

e. Near-bed velocity and bed shear stress changes under the barges of a moving tow.

f. Near-bed velocity and bed shear stress changes in the stern region from the propeller jet for a stationary tow and from the combined effects of the propeller jet and the wake flow for a moving tow.

Analytical/empirical methods were developed to describe near-bed velocity and shear stress as a function of tow parameters.

 ENV Report 25 - Inflow zone and discharge through propeller jets by Steve Maynord
ABSTRACT  
The inflow zone and discharge through propeller jets are used in evaluating the environmental effects of navigation on the Upper Mississippi River and Illinois Waterway (UMR-IWW).  Both physical and numerical models were used to define the zone of inflow to typical tows used on the UMR-IWW.  Results showed that the inflow zone for underway vessels is about 25 m on either side of the centerline of the vessel for the typical three-barge-wide by five-barge-long push tow used on the UMR-IWW.  Water in this zone can go through the propellers but not all water in this zone will go through the propellers.  Discharge through propeller jets is defined using the momentum theory of propellers design.  Equations for discharge are presented based on thrust coefficients and propeller speed and are the most accurate means of defining discharge.  However, thrust coefficients are rarely provided by vessel operators and approximate methods for discharge are developed based on applied power.  Equations are presented for discharge as a function of applied power, propeller diameter, propeller type, and vessel speed.  Equations for discharge based on thrust coefficients are compared to measured velocities for two open-wheel systems and one ducted propeller system.  The measured and calculated valves were in agreement.

ENV Report 26 – Computer Model for Transport of Larvae Between Barge Tows in Rivers by E. R. Holley
ABSTRACT  
For two separate tows, each composed of one or more barges and a self-propelled vessel, or towboat, traveling in the same direction in a river, some percentage of the water and fish larvae that go through the propellers of the second towboat may have also gone through the propellers of the first or leading towboat.  A computer program has been developed for calculating this percentage.  For this calculation, the river is schematized as a rectangular channel with constant depth and constant velocity.  Being located at a certain percentage of the total width of a rectangular channel is essentially equivalent to being at the same percentage of total flow rate in a natural channel.

The flows from the propellers of a towboat are analyzed as jets.  The distances between tows are assumed to be large enough that the flow from the propellers of the leading towboat will become fully mixed over the river depth before the second towboat encounters this water.  Thus, all of the analyses are done in terms of two-dimensional, depth-averaged conditions.  The propeller jets are generated by a moving source, while the analysis was done in a stationary coordinate system.  Thus, it was necessary to transform the momentum or through from the propeller jets in a moving coordinate system into an equivalent momentum in a stationary coordinate system.

For tows traveling upstream, the jets are treated as being in a co-flow, i.e., a flow which is going in the same direction as the jet.  Since the jets can persist for large distances (on the order of a kilometer), an approximate analysis was done to account of the effects of boundary friction on the jets.  The end of the jet region is determined based on a tolerance for the magnitude of the jet velocity relative to the river flow velocity.  After the jet velocities decrease to being within this tolerance, ambient river diffusion is used to determine the mixing of the water form the propellers of the first towboat.  Based on the jet velocities, the river flow velocity, the speed of the tows, and the distance between the tows, the program determines whether the second towboat encounters the water from the first set of propellers in the jet region or in the ambient diffusion region and then calculates the makeup of the intake water for the second set of propellers.  For these calculations, the river is divided into a number of vertical strips.  The calculations are done for the center of the first tow, at the center of each of the vertical strips.  For each location of the first tow, the second one can also be at the center of each of the vertical strips.  The jet calculations for tows traveling upstream were verified by comparison with laboratory measurements of velocities downstream form a stationary towboat.

The calculations for tows traveling downstream are similar except that the propeller jets are now directed against the river flow sot he analysis is based on jets in counter flows.  Since the jet and river flows are opposed to each other, the region of jet flow is small enough that the effects of boundary friction are not included in these calculations.  The end of the jet region is taken to be when the water from the propellers returns to the cross section where the jet was generated.
 ENV Report 27 - Definitions, Boundary Delineations, and Measurements of Attributes for the Hydraulic Classification of Aquatic Areas by Nickels.
And Hydraulic Classification Analysis (Appendix to Classification Definitions Report) by Thomas Pokrefke.
ABSTRACT  
The study includes the development, integration, and application of hydrodynamic, hydrologic, sediment transport, and biological models to assess the impacts on the ecosystem. This modeling system will also aid in the design of required mitigation measures.  The impacts include those potentially induced by new CE structures, rehabilitation, Operation and Maintenance practices, etc., that might occur due to the increased navigation traffic over the next 50 years.  Both long- and short-term effects are of concern for the habitat in the main channel and channel borders, around islands, in backwater areas, sloughs, erosion of islands and banks, secondary channels, and sedimentation caused by navigation.

The analysis of the hydraulic classification should be considered as one method for linking the various types of backwaters and secondary channels in the UMR study trend pools where significant data exist to similar attributes in nontrend pools or river reaches where much less data are present.  There are probably almost infinite ways to establish those linkages, and in fact, the methodology presented in this analysis was developed over several months and numerous reviews of the hydraulic classification and associated maps.  What became evident in working through the hydraulic classification was that if one tries to provide linkages using numerous characteristics, a new classification tended to be developed.  Therefore in this analysis, the linkage was based on a minimum number of characteristics or measured quantities within the hydraulic classification.  Thus, the approach taken was that general characteristics and separation of attributes, such as contiguous backwaters with single inlets and outlets, was sufficient for delineation and linkage to other backwaters.
ENV Report 28 - Effects of Sediment Resuspension and Deposition on Plant Growth and Reproduction by Robert Doyle
ABSTRACT 
This report summarizes a series of controlled experiments designed to investigate the impacts of suspended inorganic turbidity on the growth and reproductive potential of two submersed macrophytes of importance to the Upper Mississippi River System.  Experiments were conducted on vallisneria (Vallisneria americana) and sago pondweed (Potamogeton pectinatus).  Separate controlled experiments addressed the impacts of turbidity on mature plants, recently-sprouted tuberlings, and recently-germinated seedlings (vallisneria only).  

Turbidity significantly depressed the continued vegetative growth of mature vallisneria.  As turbidity increased, vallisneria plants produced fewer daughter plants and accumulated less biomass.  In fact, the most turbid conditions (continuous exposure to 30 NTU) prevented the plants from producing new daughter plants, and decreased total plant mass.  In addition, vallisneria tuber and flower production were reduced under turbid conditions.

Turbidity also impacted the vegetative growth and reproductive capacity of sago pondweed, although the magnitude of the effect was less than for vallisneria.  Total mass produced declined as light levels dropped due to increasing turbidity.  As turbidity increased, so did the shoot:root mass ratio of the plants.  Apparently, under turbid conditions, the plants had to invest proportionally greater amounts of energy in light-acquiring tissues, and produced fewer roots.  In terms of reproductive potential, turbidity negatively affected tuber production but did not impact flower production. 

Turbidity had a much stronger effect on recently-sprouted tuberlings of vallisneria than of sago pondweed.  Sago pondweed tubers showed 100% survival under all turbidity treatments, and produced similar numbers of stems under all treatments.  Total mass per tank was also not significantly different among turbidity treatments.  Turbidity did influence vallisneria tuber survival and growth, especially for the smaller tubers.  Small tubers showed very low survival (<20%) under the highest turbidity but survival increased to > 60% with decreased turbidity.  The number of rosettes produced by a single vallisneria tuber was negatively affected by turbidity. 

Finally, vallisneria seedlings were profoundly negatively influenced by turbidity.  Under turbid conditions, seedlings had higher mortality, produced fewer no daughter plants, and accumulated less biomass than seedlings in low turbidity conditions.  In additions, the seedlings in the turbid tanks had to invest proportionally more energy into above-ground tissues in an effort to compensate for the lower light conditions.
 ENV Report 29 - Abundance of Fishes in the Navigation Channels of the Mississippi and Illinois Rivers and Entrainment Mortality of Adult Fish Caused by Towboats by Steve Gutreuter, John M. Dettmers and David H. Wahl 

ABSTRACT 
This study quantified the abundance and composition of larval fishes in the navigation channel, as well as side channel and backwater areas, for the purpose of providing these data for input into models of losses of adult-fish equivalents, production foregone, and recruitment foregone.  We also have developed methods to estimate abundance and entrainment mortality of juvenile and adult fishes in navigation channels of large rivers.  Our estimates of the abundance of all life stages of fish suggest that substantial year-to-year variability in timing of appearance in the navigation channel and in density of fishes does occur, but the duration of the current study was not sufficient to determine to what extent this variability might affect entrainment mortality rates.  Gizzard shad was the only species observed freshly killed in our specialized entrainment sampling behind towboats.  We estimate that 9.5 adult gizzard shad are killed or seriously injured, on average, per km of travel by each towboat, with an 80% confidence interval of 3.8-22.8 fish/km. observed additional freshly killed adult gizzard shad, shovelnose sturgeon, and smallmouth buffalo in our ambient abundance samples.  We developed a statistical method to estimate entrainment mortality rates of adult shovelnose sturgeon and smallmouth buffalo from the combined entrainment and ambient samples.  These ancillary entrainment mortality estimates or shovelnose sturgeon and smallmouth buffalo are each 2.4 adult fish/km of tow travel, with 80% confidence intervals of O-6.0 fish/km of tow travel.  Because the confidence intervals for shovelnose sturgeon and smallmouth buffalo include zero, we believe that it is reasonable to conclude only that entrainment mortality cannot be disregarded as an important component of their dynamics in the navigation channels of the Upper Mississippi River System.  The freshly wounded fish from which all these estimates were obtained were all observed during fall and early winter, suggesting a substantial seasonal effect that cannot be confirmed because the study included only one fall-winter sampling period. This work has provided a much clearer picture of the fish assemblage that uses the navigation channel and has successfully generated the first estimates of entrainment mortality inflicted by towboats.  However, substantial uncertainty remains, suggesting the need for additional refinement as river managers seek to determine the potential impacts of commercial navigation on fishes within the navigation
 ENV Report 30 - Evaluation of Propeller-Induced Mortality on Selected Larval Fish Species by K. Jack Killgore, Steve T. Maynord, Matthew D. Chan, and Raymond P. Morgan II
ABSTRACT

Mortality of ichthyoplankton entrained through a scale model of a towboat propeller was evaluated in a large (>2 million L) circulating water channel.  Five species of fish (larval shovelnose sturgeon Scaphjrhynchus platorynchus, larval lake sturgeon Acipenser fulvescens, larvae and eggs of paddlefish Polyodon spathula, larval blue sucker Cycleptus elongatus, and juvenile common carp Cyprinus carpio.) were subjected to one or more shear stress levels (634.1.613, 3.058. 4,743 dynes/cm2).  Mortality was a linear function of shear stress for all species and life stages.  However, conditional mortalities (i.e., subtracting control from treatment mortality) were relatively low (<30 percent) for paddlefish eggs and common carp juveniles.  Smaller larvae (lake sturgeon and blue sucker) experienced higher mortalities than larger larvae. However, conditional mortality of blue suckers was less than 50 percent due to high mortality of control groups.  Delayed mortality was observed for all larval species, particularly at higher shear stress levels, but none for common carp juveniles and paddlefish eggs.  Shear stress created from propeller jet velocities in navigable rivers can exceed 5,000 dynes/cm2 and is probably the primary force contributing to mortality of ichthyoplankton entrained during vessel passage.
ENV Report 31 - Physiological effects on freshwater mussels (Family: Unionidae) of intermittent exposure to physical effects of navigation traffic by Barry Payne and Andrew Miller
ABSTRACT
Commercial navigation traffic in large inland waterways can cause brief episodes of increased turbulence and suspended solids - both of which are potentially deleterious to essentially sessile, filter-feeding mussels.  Predicting the consequences of traffic to mussels is difficult due to the intermittent, brief nature of changed physical conditions.  Previous laboratory studies by Aldridge et al. (1987) and Payne and Miller (1987) indicated that aspects of physiological energetics, including filtration rate, respiration rate, nitrogen excretion rate, O:N ratio, and tissue condition index, are sensitive indicators of potential deleterious consequences of traffic effects on mussels.  Aldridge et al. (1987), using very high suspended solids concentrations and frequencies of disruption, showed an additive effect of increased suspended solids to turbulence and provided evidence that the frequency of intermittent disturbance was important.  In their short-term experiments, upward shifts in O:N by mussels in the most severely stressed treatment groups proved to be the best indicators of shifts toward a negative bioenergetic balance.  In longer term studies of turbulence effects (Payne and Miller  (1987), mussels under the most severe stress (continuous high turbulence) showed reduced tissue-to-shell mass ratios.  

In the present study, turbulence effects were investigated in an experiment long enough to elicit such tissue condition index changes, using an array of frequencies of exposure treatments that spanned the range likely to be encountered by mussels in the upper Mississippi River.  Frequency of intermittent exposure to high turbulence levels had no relationship to deleterious condition changes in terms of filtration rate, respiration rate, nitrogen excretion rate, O:N, or tissue condition index.  Additional short-term laboratory experiments were conducted to investigate additive effects of suspended solids to turbulence, using frequencies of exposure and levels of suspended solids much more realistic than those of Aldridge et al. (1987).   Evidence of an additive effect of suspended solids was more equivocal than in the harsher experiments of Aldridge et al. (1987).  Physiological disruption was slightly greater when high suspended solids concentration accompanied intermittent turbulence.  The tendency was for downward shifts in nitrogen excretion and upward shifts in O:N.  However, this tendency was not manifest in all species within an experiment nor among experiments for particular species.  Although some statistically significant shifts were measured, major changes in metabolic condition generally were not indicated.  No changes in tissue condition occurred.  Studies of shell valve gape behavior indicated that mussels sometimes responded to navigation traffic effects by slightly closing their shell for a brief period.  However, such behavior is varied substantially among mussels and for an individual over time.    

In general, physical habitat disruption associated with routine navigation traffic tends to elicit minor shifts upward in O:N and measurable changes in shell gape behavior.  These are relatively subtle physiological responses - consistent with the subtlety of brief, infrequent episodes of turbulence and elevated TSS.  Although such responses can be elicited and measured, their biological significance appears to be slight.  Results of all laboratory experiments have been summarized in a series of curves which relate potential level of stress to a mussel versus the four possible effects of commercial vessel passage: low and high turbulence without suspended solids, high turbulence plus high suspended solids, and high turbulence plus very high suspended solids.

ENV Report 34 - Effects of pressure changes induced by commercial navigation traffic on mortality of fish early life stage, by Thomas Keevin
ABSTRACT
Mortality of fish early life stages was measured in a pressure vessel to simulate pressure changes associated with entrainment in the propwash of the towboat and subsequent vertical displacement within the water column. Mortality was measured for three pressure regimes for five fish species: larval bigmouth buffalo Ictiobus cyprinellus, larval blue catfish Ictalurus furcatus, larval walleye Stizostedion vitreum, early juvenile bluegill Lepomis macrochirus, and early juvenile largemouth bass Micropterus salmoides.  The maximum pressure change tested, 344.8 kPa, equivalent to a 35.2 m displacement of fish within the water column, did not cause significant mortality of larvae or juveniles.  Since 35.2 m exceeds depths in the Upper Mississippi River navigation channel, the range of pressure changes that could be experienced by early life stages during towboat mixing of the water column will not result in significant mortality.
ENV Report 35 - Mortality of fish early life stages resulting from hull shear associated with passage of commercial navigation traffic by Thomas Keevin. 

Mortality of fish early life stages was measured in a Couette cell to simulate fluid shear stress resulting from passage of a barge hull in the water column.  Mortality was measured for three shear stress levels at three exposure times for five fish species: larval shovelnose sturgeon Scaphirhynchus platorynchux, larval bigmouth buffalo Ictiobus cyprinellus, larval blue catfish Ictalurus furcatus, juvenile bluegill Lepomis macrochirus, and juvenile largemouth bass Micropterus salmoides.

Mortality values were compared with calculated barge hull shear stress levels to determine the potential for mortality of fish early life stages in relation to commercial navigation traffic.  There was no significant mortality of shovelnose sturgeon, blue catfish, bluegill, and largemouth bass at shear stress levels produced by barges in the upper Mississippi River.  However, the hull of a high-speed tow (4.0m/sed) with a 1.22-depth/draft ration will produce a shear stress or 250 dynes/cm2 in 5 percent of the zone beneath the tow.  This is the only area in the water column where hull shear stress values approach levels causing significant (P<0.05) mortality of bigmouth buffalo larvae.  Therefore, it is unlikely that barge hull shear stress will result in substantial mortality of larval and juvenile fishes.

ENV Report 37 - Entrainment and Transport of Sediments by Towboats in the Upper Mississippi River and Illinois Waterway, Numerical Model Study by Ron Copeland
ABSTRACT  
A numerical model study was conducted to determine the magnitude and duration of increased sediment concentration due to towboat passage. The quantity of bed material transport into backwater areas was also predicted.  This was accomplished using two 2-dimensional numerical models for hydrodynamics (RMA2 and HIVEL), and a sediment transport model (SED2D).  Ambient hydrodynamic bed shear stresses were calculated using RMA2.  Bed shear stresses created by drawdown and return currents were calculated using HIVEL.  Bed shear stresses induced by the bow pressure wave and the tow’s propeller jet as a function of depth and ambient velocity were determined external to the numerical models using an algorithm developed from experimental techniques.  The combined bed shear stresses from these three sources were imported into the SED2D sediment model to calculate entrainment and transport.  The currently available SED2D model was modified to simulate towboat passage and to entrain bed sediments from rapidly changing bed shear stresses.  The two-dimensional depth-averaged unsteady-flow sediment transport model was then used to simulate the advection and diffusion of suspended sediment.  Portions of Pools 8 and 26 on the Mississippi River and the LaGrange Pool on the Illinois River were modeled.  The study included collection of bed-material and suspended sediment data.  Model results showed very little impact on ambient sediment concentrations on the Mississippi River where the predominate bed sediment was medium sand.  Likewise the on the Illinois River where the predominant bed material in the center of the navigation channel was fine sand, sediment entrained by towboats was quickly re-deposited.  However, cohesive sediment, which is located in patches on the bed and all along the edge of the navigation channel, remained in suspension much longer than the sand. 

ENV Report 38 – Ecological Models and Approach to Risk Assessment by Steven Bartell and Kym Rouse-Campbell
ABSTRACT  

The Navigation Study environmental assessments were organized according to the framework recommended in the Guidelines for Ecological Risk Assessment (USEPA 1998).  The ecological risk assessment process consists of three steps: problem formulation, analysis (characterization of exposure and characterization of ecological effects), and risk characterization. This report describes the overall approach adopted for performing the environmental assessments and presents several ecological models that were instrumental in their completion.  The report also briefly outlines several hydraulic and hydrodynamic models necessary for the assessments and discusses their integration with the ecological models to estimate ecological impacts.  The problem formulation component of each of the Navigation Study ecological risk assessments consists of developing a conceptual model of the entire assessment process.  The overall conceptual model is presented in detail in this report.  In each ecological risk assessment, the ecological stressors take the form of the physical forces produced directly by commercial vessels navigating the UMR-IWW System and indirect effects that result from these forces.  The direct hydrodynamic forces imposed by operating commercial vessels include increases in river current velocity, return currents, or drawdown; pressure changes and shear stresses associated with the propeller jet; shear stresses on the bed sediments beneath the vessel; and bed shear stresses extending to the channel borders and backwaters.  The analysis of exposure consisted of performing laboratory experiments on physical replicas of river segments; making direct measurements on selected pools; and developing mathematical models to quantify the frequency, magnitude, extent, and duration of the hydrodynamic forces.   The ecological effects identified in the risk assessment included commercial traffic-induced increases in fish early life stage mortality, degradation or loss of fish spawning habitat, physical breakage of submerged aquatic vegetation, impacts on the growth and reproduction of submerged aquatic vegetation, and impacts on the growth and reproduction of freshwater mussels.  The quantification of these ecological effects in relation to anticipated increases in commercial navigation traffic is the objective of each of the Navigation Study ecological risk assessments.  Potential ecological risks posed by commercial traffic on the UMR-IWW System are characterized by integrating the ecological models with models that quantify the magnitude, extent, and duration of the physical forces produced by commercial vessels.  Alternative traffic scenarios project the average number of vessels passing daily through each pool provide the initial conditions (e.g., vessels/day, vessel and barge configuration, direction, speed, draft) that drive the hydrodynamic forces models.  Integration of the hydrodynamic forces models and the ecological models occurs by using the results of the hydrodynamic forces models as inputs to the ecological models.  Completion of the Navigation Study ecological risk assessments will provide a set of integrated hydrodynamic and ecological models for the UMR-IWW System.  This integrated “system model” will provide USACOE planning personnel, resource managers, and decision makers with additional capabilities to characterize ecological impacts, calculate risks, and answer questions. 

ENV Report 39 – Ecological Risk Assessment of the Effects of the Incremental Increase of Commercial Navigation Traffic on Freshwater Mussels in the Main Channel and Main Channel Borders by Steven Bartell and Kym Rouse-Campbell
ABSTRACT 

The Navigation Study Mussel Ecological Risk Assessment was organized according to the fundamental components of the ecological risk assessment process: problem formulation, analysis (characterization of exposure and characterization of ecological effects), and risk characterization (USEPA 1998).  This report assesses the potential ecological risks posed by commercial traffic on freshwater mussels that live in the main channel and main channel borders of the Upper Mississippi River-Illinois Waterway (UMR-IWW) System.  Backwaters were not included in this risk assessment.  The assessment examines the possibility that commercial vessel-induced increases in suspended sediments might impair the growth and reproduction of freshwater mussels.  Risks to mussels posed by commercial traffic resulting from two improvement scenarios were evaluated.  Scenario 2 consists of guidewall extensions at UMR Locks 20-25 to be in place by 2008, while Scenario 3 consists of guidewall extensions at UMR Locks 14-18 and lock extensions at UMR Locks 20-25 to be in place by 2012.  The scenarios are presented as increases in the average daily number of vessels traversing each pool on the UMR-IWW System (i.e., tows/day).  The threeridge mussel (Amblema plicata) was selected to represent the freshwater mussel community in the UMR-IWW System.  It is one of the most common species and is widespread throughout the UMR-IWW System (USGS 1999).  Additionally, it is one of the most important commercially-harvested species.  A bioenergetics model for the threeridge mussel was developed and implemented for locations in the UMR-IWW System where mussel beds are known to occur.  Freshwater mussel bed locations are included in a geographic information system (GIS) data base.  For this risk assessment, selected locations included mussel beds in UMR Pools 13 and 26 and the IWW LaGrange Pool.  Results of the model simulations indicated that increases in suspended sediment concentrations associated with traffic increases resulting from Scenarios 2 and 3 do not affect the growth and reproduction of threeridge mussels for five locations in Pool 13, three locations in Pool 26A, one location in Pool 26B, and fifteen locations in the LaGrange Pool.

 ENV Report 40 – Upper Mississippi River and Illinois Waterway Cumulative Effects Study.  Volume I: Geomorphic Assessment and Volume II: Ecological Assessment by WEST Consultants, Inc.
ABSTRACT  (Vol I)

The methods and results of a detailed evaluation of the cumulative physical effects of the 9-foot Channel Project are presented.  The evaluation includes a review of pertinent prior studies, identification of controlling geomorphic characteristics, description of significant human influences and characterization of historic changes along the UMR system.  A wide range of existing literature and data are analyzed including historic discharge and sediment measurement records, existing 2-dimensional hydraulic models and information on river regulating structures and dredging activities.  Historic changes are determined by identification, delineation, measurement and analysis of approximately 25,000 plan form features and 2,000 channel cross sections.  Results of the analyses are used to predict future physical conditions along the UMR.  An assessment of cumulative ecological effects is presented in Volume 2 of this report.

ABSTRACT  (Vol II)

The methods and results of a detailed evaluation of the cumulative ecological effects resulting from select physical and biological changes that have occurred since construction of the 9-foot Channel Project are presented.  Predictions of changes between the present and 2050, given current management protocols and planned or anticipated habitat enhancement projects, are also made.  Physical habitat changes evaluated include plan form, current velocity, sediment types and water depths.  Twenty-three guilds of aquatic organisms are identified and used in this analysis.  The analyses are generally representative of summer low-flow habitat conditions and adult aged organisms.  To evaluate changes in the guilds, their major habitat requirements are compared with the amount of increase or decrease in suitable habitat.  The percent change in the area of available habitats is assumed to proportionally affect the abundance of individuals within each guild.  Best professional judgment is used to account for changes due to contamination, sedimentation, harvest and other stressors.  Lack of data precluded analysis of certain habitats, such as floodplains and a formal risk assessment is not made because of the limitations of both physical and ecological information.

ENV Report 44 – Inventory of Hydrographic Survey and Cross-Section Data Available on the Upper Mississippi River and Illinois Waterway at the U.S. Army Engineer Districts, St. Paul, Rock Island, and St. Louis by Rebecca Seal-Soileau.

ABSTRACT

An inventory of existing hydrographic survey and cross-section data on the Upper Mississippi River and Illinois Waterway was taken at the U.S. Army Engineer Districts of St. Paul, Rock island, and St. Louis.  This data compilation was requested in support of the Cumulative Impact Assessment Group (CIAG) effort to assess existing information to make predictions regarding future river conditions.  General descriptions of the data sets and where they are located as well as other references pertaining to sediments are included in the text of the report.  The metadata for the data sets are found in the appendices arranged by district.  An annotated bibliography of relevant references found at the districts is also included as an appendix.

ENV Report 50 – Upper Mississippi River – Illinois Waterway System Environmental Objectives Planning Workshops by Henry C. DeHaan, Nicole M. McVay, Charles H.  Theiling and Rebecca Seal-Soileau.

ABSTRACT

The Upper Mississippi River – Illinois Waterway (UMR_IWW) System Navigation Feasibility Study has been restructured to give equal consideration of fish and wildlife resources along with navigation improvement planning.  The objectives of this restructured feasibility study are to relieve lock congestion, achieve a sustainable ecosystem, and holistically address ecosystem and floodplain management needs related to navigation.  The restructured navigation study will seek to ensure that the rivers and waterway system continues to be an effective transportation system and a nationally treasured ecological resource.  The restructured study will: (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.  Four two-day workshops were held during November 2002 to aid in e process of establishing measurable environmental objectives for the UMR-IWW system.  Workshops were conducted in Peoria, Illinois; St. Louis, Missouri; La Crosse, Wisconsin; and Moline, Illinois.  
ENV Report 52 – Environmental Science Panel Report by Ken Lubinski et.al.

ABSTRACT is not available at this time.
HISTORIC PROPERTIES

H Report 1 – Assessment of Archeological Site Potential at Commercial; Navigation Erosional Areas on Lands Within the Illinois Waterway System Between Brandon Road Lock and Dam and Grafton, Illinois Within the St. Louis and Rock Island Districts by Ahler, Stephen of the Illinois State Museum Society Archaeological Services, Springfield, Illinois

ABSTRACT

The Illinois State Museum Society (ISMS) reviewed a total of 699 locations on the IWW that had been identified by the Corps as having high or medium potential to erode as result of commercial navigation-related activities (n=510), barge facilities (n=179), and barge waiting points (n=10). The review resulted in a prioritization of erosion areas by their potential to impact significant historic properties. ISMS identified 85 previously recorded archeological sites within 50 meters of 87 erosion areas.  Twenty-four of the areas are adjacent to sites that are either listed on the NRHP or have been determined to be eligible for listing.  ISM gave these areas the highest priority ranking.  An additional 33 areas are adjacent to archeological sites that are in need of formal NRHP evaluation; these have second priority.  Four areas require formal NRHP evaluation of known sites as well as archeological survey.  Twenty-six areas are adjacent to archeological sites that are either ineligible for the NRHP or are presently protected and require no further evaluation.  One hundred and thirty two areas have been fully surveyed for historic properties and require no further evaluation.  Another 57 potential erosion areas have no associated archeological sites and include some form of bank protection.  These areas are given the lowest priority for archeological survey by ISM.  The remaining 423 erosion areas have not been formally surveyed and have no form of bank protection.  These areas are further prioritized by their associated LSA and potential for near-surface and buried historic properties.  Eighty-four of the 423 erosion areas are identified as having high potential to impact historic properties while the remaining 339 areas have moderate potential. In summary, ISM documented 61 potential erosion areas adjacent to archeological sites that would likely require some form of field evaluation.  In addition they identified 84 potential erosion areas that have high potential for undocumented historic properties and would likely require some form of field evaluation/verification.  The ISM report was coordinated with the Illinois SHPO and concurrence with the recommendations was received (IHPA Log #)
H Report 2 – The Historic Properties Management Plan for the Mississippi River, Pools 11 Through 22 Rock Island District, Corps of Engineers by Benn, David W., Robert C. Vogel, E.A. Bettis III and J.D. Anderson of Bear Creek Archeology, Inc., Cresco, Iowa

ABSTRACT

This document is an historic properties management plan (HPMP) for the treatment of recorded and potential cultural resources in the Upper Mississippi River (UMR) pools 11 through 22 under jurisdiction of the Rock Island District, Corps of Engineers, (RICOE).  The UMR-HPMP is a comprehensive program for the identification, evaluation, and preservation of cultural resources on federal property and on other lands that might be affected by operation of the navigation system. The organizing principal of the UMR-HPMP is an approach termed “comprehensive planning in context,” which means decisions about cultural resource management are formulated within the context of what is already known about the prehistory, history, and current uses of the UMR study area.  The HPMP establishes a set of goals and policies as the core of the HPMP and employs a database to consolidate current in historic properties records for the navigation zone of the UMR.  Combining the goals and policies of the plan with the database analysis, a series of prioritized recommendations are derived for managing historic properties in the UMR into the next century.  Appended to the HPMP are chapters containing the supporting data and descriptive texts.  Other materials relating to the UMR-HPMP are bound separately, including the initial database, the HPMP database, and compendium of SHPO compliance letters for archeological projects with the UMR-RICOE district.

H Report 3 – Consolidation of the Archeological Sites Database for the Historic Properties Management Plan for the St. Louis District Corps of Engineers Lands Between Mississippi River  Miles 0-300, Above the Ohio River by Benn, David W., Robert C. Vogel, E.A. Bettis III, and J.D. Anderson of  Bear Creek Archeology, Inc., Cresco, Iowa

ABSTRACT

This report describes the methods of preparation and summarizes the archeological site data for portions of the Historic Properties Management Plan (HPMP) developed for lands under the jurisdiction of the St. Louis Corps of Engineers (COE) within Upper Mississippi River (UMR) Pools 24-26 and open Mississippi River channel and bankline between Lock and Dam 26 and the confluence of the Mississippi and Ohio rivers (miles 0-301.2).  There are two archeological site databases in this report.  The INITIAL database lists all the archeological sites, their locations, and ownership status for the entire USGS 7.5 minute quadrangle maps within the Upper Mississippi River Valley in the St. Louis District.  The HPMP database lists all of the archeological sites within the navigation zone, and includes locational information, context, cultural age, management history, National Register status, and adverse effect for each historic property.  The text that accompanies the databases presents background information for the project, constructs a geomorphological overview of the Mississippi River landforms, describes how the databases were prepared, and evaluates some of the information in the HPMP database for variables such as cultural context, ownership, site integrity, land use, and adverse impacts.  Four recommendations are suggested:  Mapping landform sediment assemblages, studying the effects of bank erosion, a survey for site contexts, and a study of historic fur trade patterns.

H Report 4 – Historic Properties Potential & Geomorphological Assessment at Locks and Dams 11-22, 24, and 25, Upper Mississippi River System, Illinois, Iowa, Missouri, and Wisconsin by Benn, David W. and Jeffery D. Anderson of Bear Creek Archeology, Inc., Cresco, Iowa

ABSTRACT
The purpose of this report is to present the findings of a reconnaissance survey to determine to prehistoric and historic archeological property potential and geomorphological contexts for locks and dams 11-22 in the Rock Island District and locks and dams 24 and 25 in the St. Louis District, United States Army Corps of Engineers.  A reconnaissance survey was conducted by David W. Benn (archeologist) and Jeffrey Anderson (geomorphologist) for the Rock Island District Corps of Engineers under terms of Contract No. DACW25-92-D-0008, Work Order No. 26 with Bear Creek Archeology, Inc. The principal products of this investigation are evaluations of the archeological potential, including buried surfaces, of federal properties and recommendations regarding the need for phase I surveys, the potential NRHP eligibility of recorded sites within the projects areas, and avoidance or data recovery plans for adversely affected sites.  All of the lock and dam facility properties are judged to have very low or low archeological resource potential.  All of the viable archeological sites and landforms with moderate to high potential for cultural resources are identified either on federal property around the fringes of these facilities or on private lands adjacent to COE land.  Thus, the proposed construction of larger (1200 ft) locks within the current facilities is predicted to have no direct effects on archeological sites.  It is the ancillary activities, such as channel improvement, disposal of dredge material, and opening of construction support areas, that are likely to affect known and potential archaeological deposits.  Phase I archeological survey and archival research are recommended for the ancillary work zones at locks and dams 11, 12, 13, 15, 16, 17, 18, 20, 21, 22, 24, and 25.  Avoidance of project effects is recommended for 13ST84 and the burial mounds (11A34, -35, -1353, -1354, -1355) in the town of Meyer, Illinois (Lock and Dam 20).  Test excavations are recommended for 11MC124, 23LE339, and 23LE353.
H Report 5 – Consolidation of Extant Data for the UMR-IWWS Navigation Feasibility Study and the Development of Portions of the Historic Properties Management Plan for the Corps of Engineer Lands Between Mississippi River Miles 0-300 Above the Ohio Rivers in Illinois and Missour by Benn, David W.  of Bear Creek Archeology, Inc., Cresco, Iowa.  

ABSTRACT
This report summarizes archeological site data for portions of the Historic Properties Management Plan (HPMP) developed for lands under the jurisdiction of the St. Louis Corps of Engineers (MVS) with Upper Mississippi River (UMR) Pools 24-26 and open Mississippi River channel river (miles 0-301.2). The report includes two archeological site databases that identify all sites within the Upper Mississippi River Valley and within the navigation zone respectively.  A total of 265 sites were identified within the navigation zone.  The only current primary navigation effect observed in the HPMP sample are impacts due to levee construction and maintenance.  Fourteen of 265 sites are affected by this impact.  Seven of these sites are on Corps property, and the 14 sites are located either upriver from the Illinois River confluence or in the American Bottom locality around St. Louis.  The only current secondary navigation effect (i.e., an impact indirectly caused by use of the river for commercial navigation) registered in the HPMP sample is bank erosion.  According to the field reports of the 1997 bank erosion survey on the UMR, none of the 21 Corps-owned sites is affected by bank erosion.  The twenty sites affected by erosion on non-Corps lands are scattered throughout the district with a small concentration in the American Bottom.

H Report 6 – Assessment of the Historic Properties Potential at Commercial Navigation Erosion Sites on the Mississippi River in the St. Louis, St. Paul, and Rock Island Districts by Benn, David W. of Bear Creek Archeology, Inc., Cresco, Iowa.

ABSTRACT
The BCA analysis of the UMR identified 33 areas with a high potential to impact significant historic properties.  Twenty of the erosion areas are adjacent to 21 archeological sites, a discrepancy due to the fact that in some cases multiple archeological sites are found adjacent to one erosion area and, in other cases multiple erosion areas are adjacent to the same archeological site.  Two of the sites are eligible for the NRHP while 19 have yet to have their NRHP eligibility determined.  The remaining 13 erosion areas with high potential to impact historic properties were chosen on the basis of the associated LSA.  All high potential areas are recommended for intensive Phase I archeological survey.  A total of 121 areas were identified with moderate potential to impact historic properties.  These areas are recommended for monitoring and if erosion is documented, intensive Phase I archeological survey. Of that total, 9 erosion areas are adjacent to historic properties that are potentially eligible for inclusion on the NRHP.  The BCA analysis identified 807 areas with low potential for impacting historic properties that would require no archeological survey. Eight of these erosion areas are adjacent to previously recorded archeological sites; however, these sites (n=7) have either been determined ineligible for inclusion on the NRHP (n=1) or are potentially eligible but not threatened due to existing protection (n=6).  The BCA report was coordinated with the state historical preservation offices (SHPO) in Illinois, Missouri, Iowa, Wisconsin, and Minnesota.  Concurrence with the recommendations was received from Illinois (IHPA Log #0002160009KRG), Missouri (HPP Log Number N409), Iowa (R&C#: 900500072), and Minnesota (No Log Number).  No comments were received from the Wisconsin SHPO.

H Report 7 – Landform Sediment Assemblage (LSA) Units in the Upper Mississippi River Valley, United States Army Corps of Engineers, Rock Island District by Bettis, E. Arthur III, Jeffrey D. Anderson, and James S. Oliver


ABSTRACT is not available at this time.
H Report 8 – An Investigation of Submerged Historic Properties in the Upper Mississippi River and Illinois Waterway by Custer, Jack E. and Sandra M. Custer of Steamboat Masters & Associates, Louisville, Kentucky, as a Cultural Resources Subcontractor to American Resources Group, Ltd., Carbondale, Illinois 

ABSTRACT
The objective of this project was to identify all possible submerged boats, structures, and significant navigational markers dating from the nineteenth century to as late as 1960.  The area in which the investigation was conducted was the federally controlled waters of the Rock Island District, U.S. Army Corps of Engineers. The 2 rivers involved were: (1) the Upper Mississippi River, Miles 300-614, from Saverton, Missouri, to Guttenburg, Iowa; and (2) the Illinois Waterway, Miles 80-327, from La Grange, Illinois to the North Branch of the Chicago River.  One hundred and thirty-one boat sites were documented within the project area.  These sites may include the remains of steamboats or other motor vessels.  In addition, 7 submerged structures and navigational markers were documented within the project area.

H Report 9 – Landform Sediment Assemblage (LSA) Units in the Illinois River Valley and the Lower Des Plaines River Valley by Hajic, Edwin R. of Illinois State Museum Society Archaeological Services, Springfield, Illinois. 

ABSTRACT
Landform sediment assemblage (LSA) units are interpreted from geomorphic maps constructed on USGS 7.5’ topographic maps.  Original data maps are digitized using the ARC/INFO geographic information system.  LSA units are defined, described, and summarized in terms of distribution along the valley; relationships to other LSAs; sedimentology, stratigraphy, and depositional environments; and, relative and absolute ages.  Based on these data, the potentials of LSA units for having associated prehistoric cultural deposits are summarized based on depositional environments, drainage conditions, and relative rates of depositional processes.

H Report 10 – Cultural Resources Inventory of the Upper Mississippi River, St. Anthony Falls to Pool 10, Wisconsin, Iowa, and Minnesota by Jalbert, Andrew, David F. Overstreet, and John D. Richards of Great Lakes Archaeological Research Center, Inc., Milwaukee, Wisconsin.

ABSTRACT is not available at this time.
H Report 11 – Gently Down the Stream:  An Inquiry into the History of Transportation on the Northern Mississippi River and the Potential for Submerged Cultural Resources by Jensen, John O. of the State Underwater Archeology Program, Division of Historic Preservation, State Historical Society of Wisconsin, Madison, Wisconsin.  

ABSTRACT

The investigation identified 64 possible shipwreck sites and one possible location of an old pontoon bridge on the Upper Mississippi River between Guttenberg, Iowa and Minneapolis, Minnesota (including portions of the Black River near La Crosse and the St. Croix River up to Stillwater, Minnesota).

H Report 12 – Geomorphological Mapping and Archaeological Sites of the Upper Mississippi River Valley, Navigation Pools 1-10, Minneapolis, Minnesota to Guttenberg, Iowa by  Madigan, Thomas, Ronald C. Shirmer, Clark A. Dobbs, Jeff Berry, and John Rogers of IMA Consulting, Inc., Minneapolis, Minnesota.

ABSTRACT

This investigation resulted in the mapping of landform sediment assemblages (LSAs) and archeological sites in the upper Mississippi River Valley and the prediction of potential for each LSA to contain surface exposed or buried archaeological sites.  Both archeological sites and LSAs were digitized into GIS coverages.

H Report 13 – Historic Properties Potential and Geomorphological Assessment Along the Illinois Waterway for the Rock Island District of the U.S. Army Corps of Engineers by Martin, Claire F., Edwin R. Hajic, and Michael D. Wiant of Illinois State Museum Society Archaeological Services, Springfield, Illinois.  

ABSTRACT

The Illinois State Museum Society compiled a land-use history of Corps facilities, principally locks and dams, along the Illinois River. The evaluations included: 1) geomorphic assessment of the lock facility and its geomorphic context in the Illinois River valley; 2) examination of archaeological site records; 3) examination of historic documents pertaining to settlement and land use prior to lock construction and 4) examination of plans for lock construction and modification of lock infrastructure. Archaeological assessment is recommended for small selected areas at five of the facilities including Dresden Island, Starved Rock, Peoria, and LaGrange.

H Report 14 – Gateways to Commerce by O’Brien, William Patrick, Mary Yeater Rathbun, and Patrick O’Bannon of the Rocky Mountain Region of the National Park Service, Denver, Colorado.  

ABSTRACT

This is the second in a series of National Park Service monographs about cultural resources in the Rocky Mountain Region.  This monograph documents the construction of the 9-Foot Channel Project and results from three Historic American Engineering Record (HAER) studies completed under the direction of the Rocky Mountain Regional Office.

H Report 15 – Architectural and Engineering Resources of the Illinois Waterway between 130th Street in Chicago and La Grange: Volumes I and II by Rathbun, Mary Yeater of Rathbun Associates, Hollandale, Wisconsin, as a Subcontractor to American Resources Group, Ltd., Carbondale, Illinois.

ABSTRACT

Nine historic properties with a collective total of 73 contributing resources were documented as eligible for inclusion on the National Register of Historic Places. It was recommended that all nine properties be organized as a multiple property submission to the National Register starting with a Chicago to Grafton, Illinois, Navigable Water Link, 1836-1945, Multiple Property Documentation form.

H Report 16 – National Register of Historic Places Nomination Registration Form for the Upper Mississippi River Federal Navigation Projects by Rathbun, Mary Yeater of Rathbun Associates, Hollandale, Wisconsin, as a Subcontractor to American Resources Group, Ltd., Carbondale, Illinois.  

ABSTRACT

This report documents the Multiple Property Listing of the National Register of Historic Places (NRHP) Nomination Registration Forms for Lock and Dam Nos. 11-22, 24, and 25 on the Upper Mississippi River, in Minnesota, Wisconsin, Iowa, Illinois, and Missouri.

H Report 17 – The Historic Properties Management Plan for the Illinois Waterway System, Rock Island District, Corps of Engineers: Volumes I and II by Roberts, Timothy E., Claire F. Martin, Edwin R. Hajic, Christy S. Rickers, Erich K. Schroeder, James S. Oliver and Michael D. Wiant of the Illinois State Museum Society Archaeological Services, Springfield, Illinois.  

ABSTRACT
This document is an Historic Properties Management Plan (HPMP) for the Illinois Waterway System (IWWS) under the jurisdiction of the Rock Island District Corps of Engineers (RICOE). It is a cultural resource management tool for the treatment of previously recorded and potential historic properties located with the navigation zone for the IWWS. The HPMP includes two databases which contain current information on cultural resources within the IWWS. Database sites within the navigation zone were evaluated for types of current impacts, their relationships to landforms, integrity, and provisional National Register status. By combining site database analysis and the goals, policies, and cultural contexts presented within the HPMP, a series of general recommendations were derived for managing cultural resources within the IWWS and individual sites within the navigation zone were assigned specific management priority rankings. The HPMP-IWWS provides a comprehensive reference for the identification, evaluation, and preservation of cultural resources located within the waterway.

H Report 18 – Historic Properties Management Plan by St. Paul District, Corps of Engineers

ABSTRACT is not available at this time.
H Report 19 – Unpublished Manuscript of St. Louis District Shipwrecks by Swift, James

ABSTRACT

This manuscript contains information related to shipwrecks (primarily steamboats) on the Mississippi River between the confluence with the Ohio and Hannibal, Missouri, and on the lower 80 miles of the Illinois River. The information was obtained from contemporary sources including newspaper accounts, merchant marine records, insurance records, and the Bureau of Navigation. These cross-indexed sources list a total of 690 vessels reported sunk on the Mississippi River and 23 reported sunk on the Illinois River. These vessels were lost between 1819 and 1938.  Vessel name, wreck location, wreck date, vessel size, and other remarks were provided, if such information was available.

ECONOMICS REPORTS

EC Report 1 - Transportation Rate Analysis:  Upper Mississippi River Navigation Study - July 1996, Tennessee Valley Authority (TVA) (Complete but only Volume I available - the other volumes contain propriety information on individual movements.)

EC Report 2 - Rail Rates and the Availability of Water Transportation:  The Upper Mississippi Basin - July 1996 (Revised), Tennessee Valley Authority (TVA).
EC Report 3 - Waterway Traffic Forecasts for the Upper Mississippi River Basin, - April 7, 1997, by Jack Faucett Associates, for the Institute for Water Resources 
Volume I: Summary   

Volume II Grain

Volume III Agricultural Chemicals

Volume IV Prepared Animal Feeds

Volume V Coal

Volume VI Industrial Chemicals

Volume VII Petroleum Products

Volume VIII Construction Materials

Volume IX Steel and Steel Sector Raw Materials.

Review of Historic and Projected Grain Traffic on the Upper Mississippi River and Illinois Waterway:  An Addendum – Draft Report September 20, 2000

EC Report 4 - The Incremental Cost of Transportation Capacity in Freight Railroading - July 1998, by Marshall University. 

EC Report 5 - A Spatial Price Equilibrium Based Navigation System NED Model for the Upper Mississippi River Illinois Waterway Navigation System Feasibility Study - July 6, 1998, by St. Louis District US Army Corps of Engineers. (Complete – not full interim report, documentation of conceptual approach and application)
EC Report 6 - Calculating the Value of Upper Mississippi River Navigation:  Methodological Review and Recommendations - February 1999, Marshall University.

EC Report 7 - Commercial/Recreational Navigation Conflicts – August 1999, by US Army Corps of Engineers Rock Island District. 
EC Report 8 - Regional Impacts of Nine Construction Options for Infrastructure Modernization on the Upper Mississippi River & Illinois Waterway, January 2000, TVA

EC Report 9 - Analysis of Energy, Emission, and Safety Impacts of Alternative Improvements to the Upper Mississippi River and Illinois Waterway, March 2000, Earth Tech (and Denver Tolliver, North Dakota State University) 
Upper Mississippi River-Illinois Waterway (UMR-IWW) System

Navigation Study Accidents and Hazardous Spills Task. Report prepared under

Contract No. DACW25-95-M-0236 by Transportation Research and Analysis Center, Inc., Delaplane, Virginia, for the U.S. Army Corps of Engineers, Rock Island District, Rock Island, Illinois. Final Report, August 1996 (180 pages-including blank pages).

Emissions and Fuel Use Analysis for Upper Mississippi River Basin.

Report prepared under Contract No. DACW2S-97-M-0574 by The University of

Memphis Transportation Studies Institute, Memphis, Tennessee. April 1998 (35

pages)

Accidents and Hazardous Spills Analysis for Upper Mississippi River Basin. Report prepared under Contract No. DACW25-97-M--0539 by The University of Memphis Transportation Studies Institute, Memphis, Tennessee. September 1998 (49 pages)

An Analysis of Air Quality Impacts Resulting from Potential Actions on the Upper Mississippi River-Illinois Waterway System. Report prepared by the St. Louis District of the U.S. Army Corps of Engineers, St. Louis, Missouri. September 1999 (12 pages)

An Analysis of Accidents and Hazardous Spills Resulting from Potential Actions on the Upper Mississippi River-Illinois Waterway System.  Report prepared by the St. Louis District of the U.S. Army Corps of Engineers, St. Louis, Missouri.  December 1999 (XX pages).
EC Report 10 - Fleeting Analysis - April 2000, by US Army Corps of Engineers Rock Island District. 

EC Report 11 – Induced Development – 

EC Report 12 – Upper Mississippi River and Illinois Waterway Navigation Study Economic Scenarios and Resulting Demand for Barge Transportation by Sparks Companies, Inc.

EC Report 13 – Regional Economic Impact Analysis of Construction Activities and Transportation Savings Due to Changes in Inland Waterway Systems – An Operational Guide for Using the Multiregional Variable Input-output Modeling System by Dennis P. Robinson, Ph.D., Of Planning and Management Consultants, Ltd.

EC Report 14 – Upper Mississippi River 2003 Sample Rate Study by Tennessee Valley Authority

ENGINEERING REPORTS

EG Report 1 - Engineering Objective 1 Report, Baseline Operation and Maintenance, November 1995.

ABSTRACT
This report establishes the funding required to operate and maintain the existing system. 
EG Report 2 - System Significant Components, Engineering Reliability Models Report, July 1997.

ABSTRACT
This is a stand-alone report compiling model information on the analytical reliability assessments developed by the Engineering Work Group.  Reliability assessments were prepared from 1993 through 1995. 
EG Report 3 - General Assessment of Small-Scale Measures, June 1995.

ABSTRACT
This is a report identifying small-scale measures that seek to reduce delays or congestion for barge traffic when transiting locks on the UMR-IWW System. 

EG Report 4 - Improved Tow Haulage Equipment, September 1995. 

ABSTRACT is not available at this time.
EG Report 5 - Universal Couplers and Crew Training, September 1995.

ABSTRACT is not available at this time. 

EG Report 6 - Detailed Assessment of Small-Scale Measures, December 1998.

ABSTRACT 

This report assesses in detail 16 measures carried forward from the screening in the initial General Assessment report. 

EG Report 7 - Summary of Small-Scale Measures Screening, April 1999.

ABSTRACT
This report summarizes the entire process of identifying and screening the small-scale measures. 
EG Report 8 -Large-Scale Measures of Reducing Traffic Congestion, Conceptual Lock Designs, February 1996. 

ABSTRACT
This is a report establishing the engineeringly feasible conceptual lock designs and associated costs for adding new locks at several alternative locations at typical rock and pile founded locks and dams. 

EG Report 9 - Large-Scale Measures of Reducing Traffic Congestion, Hydraulic Impacts of New Lock Construction, July 1996.

ABSTRACT
This report investigates the hydraulic impacts of new lock construction at 16 lock and dam sites on the UMR-IWW System. 

EG Report 10 - Large-Scale Measures of Reducing Traffic Congestion, Location Screening, July 1999.

ABSTRACT
 This report documents the first phase of evaluating site locations for potential new locks conducted during fiscal years 1994 and 1995. 

EG Report 11 - Interim Revised Lock Extension Design Concepts, June 2000.

ABSTRACT
This report outlines efforts to significantly reduce the costs of navigation impacts during construction for the lock extension alternative. 

EG Report 12 - Summary of Large-Scale Measures Screening, October 1999.

ABSTRACT
This report summarizes the entire process of identifying and screening the large-scale measures. 

EG Report 13 - Site Adaptation of Cost Estimates and Lockage Performance for Surviving Lock Extensions and Types, June 2000.

ABSTRACT
This is a report to adapt the cost and performance information developed at the model sites, Locks and Dams 22 and 25, to each individual site.  The report provides background data for site specific cost and performance presented in the Engineering Appendix and other reports.

EG Report 14 - Secondary Benefits Associated with Large Scale Improvements, June 2000.

ABSTRACT
This is a report concerning the benefits associated with future rehabilitation avoidance, redundancy of two lock chambers and reduction in staffing.  The report quantifies the benefits and presents them for economic analysis. 
EG Report 15 - Analysis of Future Investment Needs on the Upper Mississippi River and Illinois Waterway (Objective 2A), April 1999.

ABSTRACT

This is a report on the economic evaluation of system reliability and anticipated future investment needs to maintain the system’s existing level of performance (includes evaluation on future need for repair, rehabilitation, and enhanced maintenance of the existing system).  
Public Involvement Reports

PI Report 1 – October-November 1993 Public Meetings - Responses to Questions and Comments  
PI Report 2 – Responses to Issues Raised at the Public and NEPA Scoping Meetings of November 1994 

ABSTRACT
A complete summary of the information presented at the November 1994 public an NEPA scoping meetings plus the questions and statements. 
PI Report 3 – Content Analysis Report from the November 1994 Public Meetings

ABSTRACT
A complete summary of the information presented at the November 1994 public meetings plus the questions and statements. 
PI Report 4 – Transcripts from the 1994 November Public Meetings 
PI Report 5 – Interim Report:  Open House Meetings Held November and December 1995 

ABSTRACT
A detailed list of general observations compiled from the comment sheets and a listing of all written comments submitted at the November and December 1995 public open houses.
PI Report 6 – Content Analysis Report of July-August 1999 Public Workshops 

ABSTRACT
Report containing more that 2,000 comments that were recorded within the small group discussions at the July/August 1999 public workshops.

PI Report 7 – Transcripts of July-August 1999 Public Workshops, 1999 
ABSTRACT
Transcripts of July – August 1999 Public Workshops
PI Report 8 – Content Analysis Report, Public Meetings, March 12 – 21, 2002
PI Report 9 – Transcripts from the March 2002 Public Meetings
PI Report 11 – Transcripts from the October 2003 Public Meetings

