
 
 

DRAFT Feasibility Report and 
Integrated Environmental Assessment 
 
Lower Pool 4 Dredged Material 
Management Plan 
 
Upper Mississippi River 
Wabasha County, MN;  
Buffalo and Pepin Counties, WI 
 

 
 

 
 
 
 

DRAFT - May 2017 



   

  
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank. 
 
 



  i 

CONTENTS 
 

EXECUTIVE SUMMARY ....................................................................................................... I 

CHAPTER 1. INTRODUCTION ........................................................................................... 1 
1.1 Authority ........................................................................................................... 1 
1.2 Scope of Study .................................................................................................. 1 
1.3 Purpose and Need .............................................................................................. 3 
1.4 Economic Conditions ........................................................................................ 3 
1.5 Related Studies and Reports.............................................................................. 3 

CHAPTER 2. AFFECTED ENVIRONMENT ........................................................................ 5 
2.1 Socioeconomic Conditions ............................................................................... 5 
2.2 Natural Resources ............................................................................................. 7 
2.3 Cultural Resources .......................................................................................... 13 

CHAPTER 3. HISTORIC CHANGES .................................................................................15 
3.1 Early Navigation Projects ............................................................................... 15 
3.2 National Wildlife Refuge ................................................................................ 15 
3.3 9-Foot Navigation Channel Project ................................................................. 16 
3.4 Other Projects in Lower Pool 4 ....................................................................... 16 

CHAPTER 4. PLANNING CONSIDERATIONS .................................................................19 
4.1 Forecasting Future Conditions ........................................................................ 19 
4.2 Problems and Opportunities ............................................................................ 24 
4.3 Goals, Objectives, and Constraints ................................................................. 25 

CHAPTER 5. FORMULATION OF ALTERNATIVES AND PLAN SELECTION ................27 
5.1 No-Action Alternative ..................................................................................... 27 
5.2 Planning Process and Criteria ......................................................................... 29 
5.3 On-Shore Transfer Sites .................................................................................. 33 
5.4 On-Shore Transfer Sites Screened from Consideration .................................. 36 
5.5 Permanent Placement Sites Considered .......................................................... 37 
5.6 Placement Sites Screened From Further Consideration .................................. 38 
5.7 Screened Sites with Potential for Future Use .................................................. 45 
5.8 Sites Carried Forward as the Tentatively Selected Plan ................................. 49 

CHAPTER 6. DETAILED DESCRIPTION OF RECOMMENDED PLAN ............................61 
6.1 Drysdale & Drysdale Farms ............................................................................ 62 
6.2 Weisenbeck West ............................................................................................ 63 
6.3 Flury East ........................................................................................................ 64 
6.4 Wabasha Sand and Gravel 2 ........................................................................... 65 



ii   

6.5 Wabasha Gravel Pit..........................................................................................65 
6.6 Carrels East & Carrels West ............................................................................66 
6.7 Alma Marina ....................................................................................................66 
6.8 Southside Fitzgerald.........................................................................................67 
6.9 Island Transfer Sites ........................................................................................68 

CHAPTER 7. EVALUATION OF  ENVIRONMENTAL EFFECTS ...................................... 69 
7.1 Socioeconomic Effects.....................................................................................71 
7.2 Natural Resource Effects .................................................................................74 
7.3 Cultural Resource Effects ................................................................................79 
7.4 Cumulative Effects...........................................................................................80 
7.5 Effects of Previously Addressed Placement Sites ...........................................81 

CHAPTER 8. ENVIRONMENTAL COMPLIANCE AND REVIEW ..................................... 83 
8.1 Applicable Environmental Laws and Executive Orders ..................................83 
8.2 Public Involvement ..........................................................................................83 
8.3 Coordination ....................................................................................................83 
8.4 Distribution of Draft Environmental Assessment ............................................85 
8.5 Comments on the Environmental Assessment .................................................85 

 
 
 
REFERENCES ......................................................................................................... 87 
 
 
 
PLATES 

Plate 1 Lower Pool 4 DMMP Study Area 
Plate 2 Lower Pool 4 Dredge Cuts & Active Placement Sites 
Plate 3A Chippewa River to Lock & Dam 4   
Plate 3B Alma Marina to Buffalo City, WI 
Plate 4 Placement Sites near Nelson, WI 
Plate 5 Placement Sites near Wabasha, MN 
Plate 6 Placement Sites near Kellogg, MN 
Plate 7 Placement Sites near Buffalo City, WI 
Plate 8 Placement Sites Evaluation Matrix 

 
  



  iii 

FIGURES 

Figure 1-1 Study Area Location .............................................................................................. 2 
 
Figure 4-1 Dredging Operations at the Chippewa Delta Cut in Lower Pool 4 ..................... 20 
Figure 4-2 Primary Movement of Dredged Material ............................................................ 22 
 
Figure 5-1 Unit Cost Breakdown for a Site with Total Cost of $18.50/cy............................ 31 
Figure 5-2 Indian Slough North Site, WI .............................................................................. 36 
Figure 5-3 Indian Slough South Site, WI .............................................................................. 37 
 
Figure 7-1 Potential Haul Routes for Material Placed at the Carrels and Southside ............ 73 
 Fitzgerald On-Shore Transfer Sites 
Figure 7-2 Location of Dredged Material Pipe for the Southside Fitzgerald Transfer Site .. 76 
 
 
 
TABLES 

Table 2-1 Federally-Protected Species Identified in the Pool 4 Study Area .........................11 
Table 2-2 Minnesota State-Protected Species With Records in the Pool 4 Study Area ........13 
 That Could Be Within Proposed New Dredged Material Placement Sites 
 
Table 4-1 Lower Pool 4 Historic Dredging 1981-201520 
Table 4-2 Sites Currently Used for Temporary Placement of Dredged Material ..................21 
 in Lower Pool 4 
 
Table 5-1 Scoring Metrics for Site Considered .....................................................................32 
Table 5-2 Lower Pool 4 Access Points Considered But Not Carried Forward......................34 
Table 5-3 Sites Evaluated in Detail for On-Shore Transfer Sites ..........................................35 
 
Table 7-1 Environmental Assessment Matrix ........................................................................70 
Table 7-1 Potential Effects to Cultural Resources of Placement Sites Under the .................80 
 Recommended Plan 
 
Table 8-1 Compliance Review With All Applicable Environmental Regulations and .........86 
 Guidelines 
 
 
 
APPENDICES 

Appendix A Traffic Management Plan 
Appendix B Clean Water Act, Section 404(b)(1) Report 
Appendix C Coordination and Correspondence 
Appendix D Climate Change 
Appendix E Draft Finding of No Significant Impacts





Executive Summary  I 

Executive Summary 

The purpose of this Dredged Material Management Plan (DMMP) is to prepare a coordinated, 
long-term plan for managing dredged material in Lower Pool 4 of the Upper Mississippi 
River for the purposes of continued operation and maintenance of the 9-Foot Navigation 
Channel Project.  This plan was initiated because permanent dredged material placement sites 
previously used in Lower Pool 4 have reached capacity.  In addition, existing island transfer 
sites have temporary capacity for less than 10 years of dredging.   Dredged material placed at 
island transfer sites will need to be offloaded to permanent sites.   Therefore, additional 
permanent sites are needed to accommodate the Corps’ dredging needs in Lower Pool 4 over 
the next 40 years.   Costs associated with managing the dredged material have increased 
significantly over the past 20 years, so the DMMP also looked for ways to reduce cost.  
Lower Pool 4 has six active dredge cuts where maintenance dredging has occurred.  These 
dredge cuts are expected to generate 10.7 million cubic yards (CYs) of dredged material over 
the next 40 years, or about 270,000 CYs annually.   
 
The U.S. Army Corps of Engineers, St. Paul District, evaluated the management of dredged 
material from the Chippewa Delta, Reads Landing, Crats Island, Teepeeota Point, Grand 
Encampment, and Beef Slough dredge cuts at a number of existing (historic) and potential 
dredged material placement sites in the vicinity of river miles 753.0 to 764.0 on the UMR.  
The placement sites were evaluated using factors such as cost effectiveness, environmental 
acceptability, and operational feasibility.   
 
The Corps assessed current local land uses to develop a list of sites potentially suitable for 
permanent placement of dredged material.  Once identified, the sites were assessed for 
impacts to natural resources, socioeconomic effects, and operational feasibility and placed 
into one of three categories:   

1)  Sites screened from further consideration because they would not meet the study 
objectives or fit within the identified constraints;  

2)  Sites that could provide an opportunity for beneficial use of material in the future, 
but were determined to be not optimal as part of the plan to meet the needs for the next 
40 years; and  

3)  Sites that were the most promising candidates for meeting the study objectives.   
 
Finally, alternative plans were developed by combining temporary and permanent placement 
sites to form a Tentatively Selected Plan (TSP) that would meet the study objectives.  
Historically, a limited amount of beneficial use of dredged material in Lower Pool 4 has been 
part of past management plans.  Therefore, the study team formulated alternatives that 
incorporated permanent upland placement as the long-term goal for most of the material, but 
included sites that could provide for some beneficial use.   
 
The TSP for the Lower Pool 4 DMMP has been identified as the “Federal Standard”.  The 
Federal Standard is defined as “the dredged material disposal alternative or alternatives 
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identified by the Corps which represent the least costly alternatives consistent with sound 
engineering practices and meeting the environmental standards established by the 404(b)(1) 
evaluation process…” (33 C.F.R.  § 335.7).  The five permanent placement sites identified in 
the plan are the Drysdale, Drysdale Farms, Weisenbeck West, Flury East, and the Wabasha 
Sand and Gravel No. 2 sites.  When combined, they are capable of accepting the projected 
quantity of material dredged from Lower Pool 4 for the next 40 years. 
 
The plan includes the utilization of four on-shore placement/transfer sites with river access to 
facilitate hydraulic or mechanical placement.  The sites are Wabasha Gravel Pit, Carrels East 
& Carrels West, Alma Marina, and Southside Fitzgerald.  Use of land-based transfer sites 
reduces the need to periodically offload material from island transfer sites. 
 
Implementation of the plan will require obtaining a real estate interest in each permanent 
placement site and each on-shore transfer site not currently available to the Corps.  The 
appraisal and acquisition process will commence upon completion of a Real Estate Design 
Memorandum for the Recommended Plan.  A phased acquisition may be considered in the 
plan to acquire real estate over time. 
 
Following acquisition, dredged material placed temporarily at Wabasha Gravel Pit or at the 
combined Carrels site on the Minnesota side of the river would be trucked to Wabasha Sand 
and Gravel 2 until that site is filled, then to either Weisenbeck West, Drysdale or Drysdale 
Farms.  Material placed at Southside Fitzgerald would likely be trucked to Drysdale or 
Drysdale Farms.  Utilization of multiple permanent placement sites optimizes operational 
flexibility. 
 
Historically, dredged material placed by mechanical means at the Alma Marina site in 
Wisconsin has been removed gradually through beneficial use, which along with dredging 
volumes and frequency, can vary over time.  The acquisition of the Flury East permanent 
placement site provides a permanent destination for dredged material temporarily placed at 
Alma Marina.  Trucking material from Alma Marina to Flury East for permanent placement 
allows operations at Alma Marina to be managed more effectively with less reliance on 
beneficial use removal. 
 
The four Government-owned island transfer sites that have been historically used as 
temporary placement sites are retained in the TSP for contingency purposes.  The four island 
sites are Reads Landing, Crats Island, Teepeeota Point, and Grand Encampment.  These sites 
are used to temporarily store dredged material to facilitate dredging operations, and they must 
be offloaded periodically to restore their capacity.  Under the “No Action” plan, the capacity 
of the island sites would be used up in less than 10 years, and no upland placement sites are 
currently available to accept offloaded material.  Under the TSP, the island transfer sites 
would be used in the future only when operationally preferable, because it is more cost 
effective to take dredged material directly to shore and upland placement.   
 
The TSP described in Chapter 6 represents the base plan (or “Federal Standard”) to manage 
the estimated 10.7 million CYs of material dredged from Lower Pool 4 during the 40-year 
planning period of the DMMP. 
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CHAPTER 1.  
Introduction 

1.1  Authority 

The U.S. Army Corps of Engineers is authorized to maintain a navigable channel on the 
Mississippi River.  Authority for continued operation and maintenance of the Mississippi 
River 9-Foot Channel project is provided in the Rivers and Harbors Acts of 1930 and 1932.  
Original authority for the Corps of Engineers to work on the Mississippi River was provided 
in the Rivers and Harbors Act of 1878.  The proposed project is authorized by the referenced 
legislation and its purpose is compatible with the annual Operations and Maintenance 
appropriation.   

1.2  Scope of Study 

The study addresses dredged material management for the navigation channel on the 
Mississippi River between Lock and Dam (L/D) 4 and the foot of Lake Pepin, river miles 
(RM) 753.0 to 764.0.  The study area includes the Chippewa Delta, Reads Landing, Crats 
Island, Teepeeota Point, Grand Encampment, and Beef Slough dredge cuts.  The study area 
includes the communities of Lake City, Wabasha, Reads Landing and Kellogg in Wabasha 
County, MN, and Nelson, Alma and Buffalo City in Buffalo County, WI.  Most of the 
floodplain in the study area, Figure 1-1, is located within the Upper Mississippi River (UMR) 
National Wildlife and Fish Refuge.  The study area includes both the plan reach in river miles 
defined by the dredge cut areas and the locations of the placement sites that are outside the 
reach in order to support projected dredging activities for the next 40 years.   
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Figure 1-1:  Study Area Location 
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1.3  Purpose and Need 

The purpose of this Dredged Material Management Plan (DMMP) is to prepare a coordinated, 
long-term plan for managing dredged material in Lower Pool 4 of the UMR for the purposes 
of continued operation and maintenance of the 9-Foot Navigation Channel Project.  This plan 
was initiated because permanent dredged material placement sites previously used in Lower 
Pool 4 have reached capacity.  In addition, existing island transfer sites have temporary 
capacity for less than 10 years of dredging.  Dredged material placed at island transfer sites 
will need to be offloaded to permanent sites.  Therefore, additional permanent sites are needed 
to accommodate the Corps’ dredging needs in Lower Pool 4 over the next 40 years.  Costs 
associated with managing the dredged material have increased significantly over the past 20 
years, so the plan also looked for ways to reduce cost.  This report documents the plan 
formulation efforts conducted by the U.S. Army Corps of Engineers.  The study product is a 
routine Operations and Maintenance document in the form of an integrated feasibility report 
and National Environmental Policy Act (NEPA) document in accordance with the Corps’ 
Planning Guidance Notebook, Engineer Regulation (ER) 1105-2-100. 

1.4  Economic Conditions 

Lower Pool 4 is a portion of the Upper Mississippi River–Illinois Waterway (UMR-IWW), 
which is an important component of the U.S. inland navigation system.  Maintaining 
navigability through this reach is necessary to connect traffic moving between ports upstream 
as far as the Minneapolis-Saint Paul, MN Metro Area, downstream as far as New Orleans, 
LA, and to points east and west on the Ohio and Missouri Rivers.  Major types of commercial 
cargo shipped on the UMR include grain (downstream), fertilizer (upstream), coal (both 
upstream and downstream), and petroleum. 
 
In 2015, over 7.4 million tons of commodities were transported through L/D 3 and just over 8 
million tons of commodities were transported through L/D 4.  Transportation benefits to the 
nation associated with this level of tonnage amount to approximately $220 million.   

1.5  Related Studies and Reports 

Numerous studies and reports are available for the UMR that include Pool 4.  The following 
studies and projects addressing channel maintenance, resource management, land use, and 
recreational planning in Lower Pool 4 have the most relevance to this study.   

1.5.1  9-FOOT NAVIGATION CHANNEL PROJECT ENVIRONMENTAL IMPACT STATEMENT  
This document, completed in 1974, assesses the environmental effects of the operation and 
maintenance of the 9-Foot Navigation Channel project within the St. Paul District.   
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1.5.2  GREAT RIVER ENVIRONMENTAL ACTION TEAM STUDY (GREAT)  
This nine-volume report (completed in 1980) documents the results of the 5-year GREAT 
study for the St. Paul District reach of the Mississippi River (including the head of navigation 
in Minneapolis, MN, downstream to Guttenberg, IA).  The report contained numerous 
recommendations for improved management of the river, the most important of which was a 
40-year plan for dredged material placement for all of the historic dredging locations in the St. 
Paul District.  Many of the study's recommendations have been implemented.  Of particular 
application to this study is GREAT I further study item two, which states “A plan should be 
developed to use the river's sediment transport capability to cause necessary dredging 
requirements to occur near long-term placement sites as environmentally and economically 
feasible.”  

1.5.3  CHANNEL MAINTENANCE MANAGEMENT PLAN (CMMP) AND EIS 
This 1996 CMMP and accompanying environmental impact statement is the St. Paul District's 
plan for management of channel maintenance.  Much of the plan is devoted to the designation 
and design of dredged material placement sites.  Included in this report is a discussion of the 
District's program for channel management.  This DMMP for Lower Pool 4 is part of that 
program.   
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CHAPTER 2.  
Affected Environment  

A description of components of the nearby environment is discussed here to provide a 
measure of the current state of the project location.  The goal of this chapter is to provide an 
understanding and context of the resources that may be affected by the alternative actions 
under consideration.  A discussion of the effects of the alternatives under consideration can be 
found in Chapter 7. 

2.1 Socioeconomic Conditions 

The cities or communities of Wabasha and Reads Landing, MN and Nelson, Alma, and 
Buffalo City, WI are located within the study area (Plate 1).  Reads Landing is located across 
from the mouth of the Chippewa River at RM 763, while Wabasha is located at RM 760.  
Nelson is located on the Wisconsin mainland across from Wabasha.  Nelson does not front on 
any open water portion of the pool.  Alma is located at the downstream end of Pool 4 at L/D 
4.  Buffalo City is located in Pool 5 at RM 745, downstream of L/D 4.  There is considerable 
shoreline residential development along the Minnesota shoreline from Teepeeota Point (RM 
757.3) down to the L/D 4 dike.   

 
State Hwy 35 parallels the floodplain on the Wisconsin side of the river.  The major highway 
on the Minnesota side, U.S. Hwy 61, is set back from the river a few miles.  U.S. Hwy 61 
parallels the river north of Wabasha, whereas gravel and smaller paved roads parallel the 
lower end of the pool.  Wisconsin State Hwy 25 crosses the floodplain and the river between 
Wabasha and Nelson.  Networks of secondary, county, and township roads connect with the 
primary roads to service the areas adjacent to the pools and to provide access from outlying 
areas.   
 
Railroads are located along both sides of the valley.  On the Wisconsin side, the Burlington 
Northern railroad tracks lie riverward of State Hwy 35.  A portion of the tracks run through 
the pool along a levee constructed across Beef Slough where it angles back towards the 
Wisconsin bank.  On the Minnesota side, the Canadian Pacific railroad tracks are set back 
from the river and generally follow along U.S. Hwy 61.   
 
A single interstate bridge, the Wabasha-Nelson Bridge, spans the navigation channel in Lower 
Pool 4 between Minnesota and Wisconsin at Wabasha, MN.  It carries vehicular traffic on two 
lanes of Minnesota State Hwy 60/Wisconsin State Hwy 25. 
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Wabasha, MN, and Nelson and Alma, WI, had populations of 2,521, 374, and 781, 
respectively in the 2010 census.  Reads Landing, MN, is an unincorporated community with 
an estimated population of 160. 

Commercial Navigation.  The navigation channel in Lower Pool 4 serves as a link for 
commercial barge traffic moving between ports upstream as far as the St. Paul, MN 
metropolitan area, downstream as far as New Orleans, LA, and to points east and west on the 
Ohio and Missouri Rivers.  Major types of commercial cargo shipped on the UMR include 
grain (downstream), fertilizer (upstream), coal (both upstream and downstream), and 
petroleum products.  Between 1995 and 2014, annual barge freight through L/D 4 ranged 
from 7.1 to 12.1 million tons per year, and averaged 9.1 million tons per year during that 
period.   

 
In 2015, over 7.4 million tons of commodities were transported through L/D 3 and just over 8 
million tons of commodities were transported through L/D 4. 

Environmental Justice.  The U.  S.  Environmental Protection Agency (USEPA) on-line 
EJScreen mapping tool (Version 2016) was used to characterize existing conditions for 
minority and low-income groups.  The project broadly occurs across multiple block groups 
identified through the tool, and includes areas on both sides of the Mississippi River 
(Minnesota and Wisconsin).  A block group is a geographical unit used by the United States 
Census Bureau.  It is the smallest geographical unit for which the bureau publishes sample 
data.  The percent minority population within these block groups ranged between 1 and 10 
percent.  The percent low income within these block groups ranged from 15 to 41 percent. 

2.1.1   RECREATION 
The natural character of this portion of the river, proximity to Wabasha, and the relatively 
good water quality in Lower Pool 4 contribute to its recreational and aesthetic desirability.  
Recreation activities in Lower Pool 4 include fishing, recreational boating, hunting, trapping, 
camping, bird watching, canoeing, island beach use, and sightseeing.  Lower Pool 4 provides 
seven boat accesses—five in Wisconsin and two in Minnesota.  The dredged material 
placement islands along the main channel throughout the pool are popular with recreational 
boaters.   
 
The UMR National Wildlife and Fish Refuge provides high quality wildlife habitat in this 
reach.  The backwater areas of Big Lake provide good waterfowl hunting.  Backwater and 
channel habitats provide for a variety of fishing opportunities.   
 
Wabasha and the area above Wabasha up to the lower end of Lake Pepin is renowned for the 
bald eagle watching opportunities it provides during the winter.  Riecks Lake just north of 
Alma is a popular location for watching waterfowl during the migration season, especially 
swans. 
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2.2 Natural Resources 

2.2.1   PHYSICAL SETTING 
Pool 4 is part of the Upper Mississippi River System (UMRS).  It was created in 1935 by the 
completion of L/D 4.  Pool 4 is 44.2 miles long, extending from RM 752.7 at L/D 4 to RM 
796.9 at L/D 3.  Lake Pepin, a large river lake, comprises most of Pool 4, extending over 22 
miles from RM 763.5 to about RM 786.0. 
 
The valley of Lower Pool 4 varies in width from about 1 mile at L/D 4 to about 3 miles at 
Wabasha and in Lake Pepin.  The bluffs are steep on both sides and highly dissected, with a 
maximum relief of around 700 feet.  The navigation channel parallels the Minnesota shoreline 
from Reads Landing to just south of Wabasha.  From there it angles gradually across the 
valley through Lower Pool 4 and parallels the Wisconsin shoreline at a point just north of  
L/D 4.   

Sediment and Substrate.  The Chippewa River is the major contributor of sediment in Lower 
Pool 4.  Sediment quality is generally good in Pool 4.  Main channel sediments are primarily 
medium to coarse sands with only trace amounts (generally less than 3 percent by weight) of 
silts and clays.  Sand, silt, and clay sediments are found within defined sloughs, while finer 
silt and clay materials are found in marshy backwater areas.   
 
To ascertain the extent of sediment contamination in Lower Pool 4, USACE staff collected 17 
sediment samples between 2013 and2015.  Each sample was analyzed for PCBs, PAHs, 
pesticides and heavy metals and compared to Minnesota Pollution Control Agency's (MPCA) 
sediment standards (SRVs) and guidance (SQTs).  Of those 17 samples, 2 were collected in 
boat harbors, 3 in backwater areas, and 12 in the main navigation channel.   
 
The MPCA’s SRVs are limits on pollutant concentrations for material being placed at two 
types of upland sites, either Recreational/Residential or Commercial/Industrial.  The SQTs 
(Level I and Level II) are guidelines used to identify contaminant concentrations that cause 
harmful effects on sediment-dwelling organisms.  Level I SQTs are the concentrations that 
will provide a high level of protection for benthic invertebrates.  Level II SQTs are the 
concentrations that will provide a moderate level of protection for benthic invertebrates. 
 
Results of the 2013-2015 survey showed that the sediments in Lower Pool 4 were fairly clean.  
Exceedances were found in only one Chippewa delta sample and one Alma boat harbor 
sample and just for chromium(VI) Rec/Res SRV.  PAHs, pesticides, PCBs and other heavy 
metals were all either undetected or at levels below SQTs and SRVs in all other samples.  
Based on this testing information, Minnesota and Wisconsin regulations do not require any 
special handling or treatment for upland placement of the dredged material generated from the 
navigational channel in Lower Pool 4. 

Hydrology.  The Mississippi River at L/D 4 drains an area of approximately 57,100 square 
miles.  The drainage basin above L/D 4 includes large portions of Minnesota and Wisconsin, 
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and small portions of South Dakota and Iowa.  Approximately 40 percent of the watershed is 
agricultural use; the rest is primarily wetlands, forested lands, and urban areas.  Annual 
precipitation in the area is about 35.5 inches per year.   
 
Early summer (June) discharges at L/D 4 generally range from 25,000 to 50,000 cubic feet per 
second (cfs).  By late summer, discharges usually decrease to 15,000 to 35,000 cfs.  Winter 
low flows are generally in the range of 15,000 to 20,000 cfs.   
 
Tributaries 
 

Chippewa River.  The Chippewa River is the major tributary of the UMR entering Lower 
Pool 4 at about RM 763.5.  Virtually all sediment traveling through Lower Pool 4 originates 
from the Chippewa.  Material from Upper Pool 4, particularly sand, falls out and settles in 
Lake Pepin.  Sediment from the Chippewa deposited in the Mississippi River floodplain over 
thousands of years has raised the Mississippi River bed and created Lake Pepin, a 22.5-mile 
long “river lake” approximately 40 square miles in area.  The Chippewa River has a drainage 
area of approximately 9,480 square miles, consisting of a mixture of agricultural and forest 
lands. 

 
Buffalo River.  The Buffalo River drains about 465 square miles of western Wisconsin 

and enters Lower Pool 4 at about RM 754.8, about 2 miles above L/D 4.  The Buffalo River 
watershed is part of the driftless area of Wisconsin containing deeply dissected and incised 
valleys.  Agriculture occurs on the bluff tops and in the valleys, while the steep valley walls 
are usually wooded.  The creation of Pool 4 inundated the lower 2 miles of the Buffalo River. 

  
Big Lake.  Big Lake is a large backwater lake/shallow marsh complex lying south of the 

Chippewa River between the Wisconsin mainland and the main channel of the Mississippi 
River.  This 2,500-acre backwater area is fed by sloughs from both the Chippewa and 
Mississippi Rivers. 

 
Robinson Lake.  Robinson Lake is a 600-acre backwater area lying on the Minnesota 

side of the floodplain just below Wabasha, MN.  Robinson Lake at one time was the outlet of 
the Zumbro River. 

 
Peterson Lake.  Peterson Lake is a 500-acre lake lying just above the L/D 4 dike.  

Though there was a small lake in this area at one time, Peterson Lake as it is known today was 
created by the filling of Pool 4.  A unique feature of this lake is that it contains some 
relatively deep water (10 to 15 feet) for a backwater lake. 

Water Quality.  Lower Pool 4 of the Mississippi River has good water quality with low levels 
of suspended solids, reflecting the influences of Lake Pepin and the Chippewa River.  Except 
for isolated sloughs and backwater lakes, the dissolved oxygen content of the water remains 
high year round and above levels required to sustain a quality fishery.  Because of its 
turbulent nature, the river is well aerated and it can assimilate a considerable biochemical 
oxygen demand loading.  Fertility levels (nitrogen, phosphorus, potassium, calcium, etc.) are 
ample to support luxuriant growth of rooted aquatic plants and algae.  Mead (1995) in their 
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investigations of contaminants in the Mississippi River from 1987 to 1992 found water 
quality to be generally better in this reach of the River than above Lake Pepin and in the reach 
downstream where tributaries that drain the Corn Belt begin to enter the Mississippi River.   

2.2.2   BIOLOGICAL RESOURCES – AQUATIC HABITAT 
Lower Pool 4 has good, diverse habitat for both fish and wildlife.  The most prevalent aquatic 
habitats in Lower Pool 4 include the main channel, the main channel borders, secondary 
channels, and river lakes.  Tailwater habitat is absent in Lower Pool 4.  The important 
characteristics of these habitat types, relative to fish and wildlife uses are described below. 
 

Main Channel.  The main channel usually conveys the majority of the river discharge and 
in most reaches includes the navigation channel.  The Navigation Channel is maintained to a 
minimum depth of 9 feet and a minimum width of 300 feet.  A current always exists, varying 
in velocity with water stages.  The navigation channel in Lower Pool 4 generally has a sand 
bottom.  Patches of gravel are present in a few areas.  No rooted vegetation is present.   

 
Main Channel Borders.  Main channel borders are the areas between the navigation 

channel and the riverbank.  Channel borders contain the channel training structures (wing 
dams, closing dams, revetted banks) and thus a diversity of depths, substrates, and velocities 
can be found in this habitat type.  The bottom is sand in the upper section of the pool and silt 
in the lower.  Definable plant beds are frequently absent, but single species submersed plant 
clusters are sparsely scattered in areas of reduced current.   

 
Secondary Channels.  Secondary channels are large channels that carry less flow than the 

main channel.  Undercut or eroded banks are common where secondary channels depart from 
the main channel.  The bottom type usually varies from sand in the upper reaches to silt in the 
lower.  In the swifter current areas, there is no root vegetation, but vegetation is common in 
the shallower areas having silty bottoms and moderate to slight current.   

 
River Lakes and Ponds.  River lakes and ponds are distinct lakes formed by fluvial 

processes or are artificial (excavated or impounded).  They may or may not have a slight 
current, depending on their location.  Most of the bottoms are mud or silt, often consisting of 
a layer two or more feet thick.  Aquatic vegetation in these bodies of water can be highly 
variable.  Emergent vegetation is generally restricted to the perimeter of these water bodies. 

Fish.  The continuum of aquatic habitats in Lower Pool 4 ranges from fast flowing main 
channel to lotic backwaters that provides for a great diversity and abundance of fish.  
UMRCC (1995) lists 83 recorded species of fish in Lower Pool 4.  Common sport fish include 
walleye, sauger, yellow perch, white bass, bluegill, black crappie, smallmouth bass, 
largemouth bass, northern pike, and channel catfish.  The most common rough fish include 
common carp, shorthead redhorse, spotted sucker and freshwater drum.  The most common 
forage fish include gizzard shad and spottail shiner.   

Aquatic Invertebrates.  There is a large assemblage of invertebrate species within the 
pool.  The varied invertebrate fauna is due to the wide variety of habitats in the area.  Lake 
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forms of invertebrates find suitable habitat in the lentic portions of the pools.  Organisms that 
require running water find a wide range of water velocities in the main channel, along the 
wing dams, and in secondary channels.  Rocks associated with wing dams and shoreline 
protection provide a suitable habitat for specialized invertebrates. 

Mussels.  Mussel surveys have periodically been performed in Lower Pool 4, often in 
support of channel maintenance activities.  Historically, as many as 42 mussel species were 
present in Pool 4 (Wilcox et. al. 2004).  Threeridge, Wabash pigtoe, and threehorn wartyback 
are common in Pool 4.  The zebra mussel is present in Lower Pool 4; its numbers have 
generally fluctuated since its first reported occurrence in 1991.  According to the USFWS, the 
Higgins eye pearlymussel, spectaclecase, and sheepnose are federally-listed endangered 
mussel species that may be present in Pool 4.   

Insects.  Burrowing mayflies are abundant along much of the Mississippi River, including 
Lower Pool 4.  They are efficient detritivores and an important food organism for many 
species of fish. 

Wildlife.  The numerous backwaters interspersed with forested islands provide good 
habitat for a variety of wildlife species.  Relatively abundant species include white-tailed deer, 
red fox, gray fox, raccoon, river otters, beaver, muskrat, mink, and cottontail rabbit.  Shrews, 
moles, bats, rabbits, and squirrels and numerous varieties of mice are common in the area.  
The UMR National Wildlife and Fish Refuge provides high quality wildlife habitat in this 
reach.   
 
Backwater areas and lake-type habitats provide important habitats for bald eagles and 
significant numbers of waterfowl each year.  The study area remains an important breeding 
area for waterfowl for the wood duck, blue-winged teal, mallard, hooded merganser, and 
Canada goose.   
 
The great variety of bird species that use the Lower Pool 4 area can be attributed to its 
location within the Mississippi Flyway.  At least 300 species of birds, about 60 percent of the 
total number of species in the conterminous United States, are known to use the UMR.  The 
UMR valley is a major bird migration corridor for the mid-continental United States through 
which an estimated 40 percent of the continent’s waterfowl migrate.  The Mississippi Flyway 
also provides migration habitat for songbirds, colonial nesting birds, secretive marsh birds, 
and raptors.  Notable species include the bald eagle, red-shouldered hawks, prothonotary 
warblers, black terns, great blue heron, egret, osprey, double-breasted cormorant, and pileated 
woodpecker. 
 
The floodplain of Lower Pool 4 provides habitat for a wide variety of amphibians and reptiles.  
Species found in the floodplain and adjacent sand prairies include the snapping turtle, map 
turtle, false map turtle, Blanding's turtle, painted turtle, smooth softshell, spiny softshell, 
northern water snake, eastern garter snake, bull snake, fox snake, eastern tiger salamander, 
American toad, gray tree frog, western chorus frog, green frog, and leopard frog. 
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2.2.3   TERRESTRIAL HABITAT 
Terrestrial habitats within the floodplain of Lower Pool 4 include areas of forest, brush and 
shrub areas, wet and upland meadows, areas disturbed by commercial, agricultural, and 
residential development and areas previously disturbed by past dredged material placement.  
Each of these areas can support a diversity of species and are important parts of the overall 
ecosystem.  Lower Pool 4 contains approximately 5,400 acres of terrestrial habitat.   

2.2.4   WETLANDS 
Wetlands are areas that are inundated or saturated by surface or ground water at a frequency 
and duration sufficient to support, and that under normal circumstances do support, a 
prevalence of vegetation typically adapted for life in saturated soil conditions.  Wetlands 
generally include swamps, marshes, bogs, and similar areas, and are frequently found within 
the floodplain of the Mississippi River.  However, wetlands occur less frequently in the main 
channel and main channel border habitats because high flows, elevated suspended sediment 
concentrations, and deeper water often inhibit vegetative growth. 

2.2.5   THREATENED AND ENDANGERED SPECIES  
Federally-Threatened and Endangered Species.  The U.S. Fish and Wildlife Service 
(USFWS) Information for Planning and Conservation (IPaC) website was used to identify 
federally-listed threatened or endangered species known to occur in the study area (on-line 
search conducted March 7, 2017).  Four federally-listed endangered species are known to 
occur in the study area, including three freshwater mussels—the Higgins eye pearlymussel 
(Lampsilis higginsii), spectaclecase (Cumberlandia monodanta), and sheepnose (Plethobasus 
cyphyus).  The Rusty Patched Bumble Bee (Bombus affinis) was listed as endangered on 
January 10, 2017.  Two species, the Northern long-eared bat (Myotis septentrionalis) and the 
Eastern Massasauga rattlesnake (Sistrurus catenatus) are federally-listed as threatened.  These 
species and their Federal listing status as of March 2017 are listed in Table 2-1. 
 

Table 2-1:  Federally-protected Species Identified in the Pool 4 Study Area 

Common 
Name 

Scientific 
Name 

Federal 
Status 

Higgins eye pearly mussel Lampsilis higginsii END 
Sheepnose Plethobasus cyphyus END 
Spectaclecase Cumberlandia monodonta END 
Rusty Patched Bumble Bee Bombus affinis END 
Northern long-eared bat Myotis seprentrionalis THR 
Eastern massasauga  Sistrurus catenatus THR 
END = Endangered 
THR = Threatened 

 
Suitable habitat for the Higgins eye pearlymussel includes areas of various stable substrates in 
large streams and rivers (USFWS 2004).  Although rare, live specimens of the Higgins eye 
pearlymussel have been found recently in Lower Pool 4.  Higgins eye are most commonly 
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associated with high-density and diverse mussel beds.  Suitable habitat for the sheepnose is 
similar to that for the Higgins eye (Ohio River Valley Ecosystem Team 2002).  The 
spectaclecase is typically found in large rivers in a variety of substrates, but particularly 
within microhabitats sheltered from strong currents (Butler 2002). 
 
As described by USFWS (FWS ECOS February 2017):  “Rusty patched bumble bees once 
occupied grasslands and tallgrass prairies of the Upper Midwest and Northeast, but most 
grasslands and prairies have been lost, degraded, or fragmented by conversion to other uses.  
Bumble bees need areas that provide nectar and pollen from flowers, nesting sites 
(underground and abandoned rodent cavities or clumps of grasses), and overwintering sites 
for hibernating queens (undisturbed soil).” 
 
Suitable habitat for the Northern long-eared bat is variable depending on the season and the 
life stage of the individual.  In the summer, these bats often roost under the bark of tree 
species such as maples and ashes within diverse mixed-age and mixed-species tree stands, 
commonly close to wetlands.  They are also known to occupy areas under bridges during the 
roost season.  In the winter, the northern long-eared bat hibernates in caves and abandoned 
mines.  During periods of migration and foraging, these bats tend to use the ‘edge habitat’ 
where a transition between two types of vegetation occurs (Wisconsin DNR 2013b). 
 
The eastern massasauga rattlesnake is federally-listed as threatened.  It is typically found in 
open-canopy and forested wetlands, and adjacent uplands.  They are particularly associated 
with emergent wetlands, shrub wetlands, and lowland hardwood habitats, and tend to avoid 
disturbed areas (Wisconsin DNR 2013a). 
 
While the Bald eagle (Haliaetus leucocephalus) is no longer federally listed as Threatened or 
Endangered, it remains protected under the Bald and Golden Eagle Protection Act and is 
known to occur in Lower Pool 4, especially during the winter.  The open water area 
maintained at the confluence of the Chippewa River with the Mississippi River attracts large 
numbers of Bald eagles during the winter. 

State-Listed Rare Species.  Because the new proposed placement sites are terrestrial, the 
discussion of State Listed species will focus on similar species (e.g., terrestrial and wetland 
species).   
 
Potential State of Minnesota-listed species were identified from information available in the 
Minnesota Natural Heritage Database (MNHD).  Locations of the new proposed placement 
sites were compared to available MNHD data within ArcView GIS to identify the presence of 
potential State listed species.  This list was filtered to those species that could potentially be 
present at the proposed new placement areas.  Minnesota species of concern are listed in 
Table 2-2. 
 
Data for the potential presence of Wisconsin state listed species is not readily available and 
was not included in this draft document.  The State of Wisconsin can provide this information 
to USACE as a part of the agency and public review period for this document. 
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Table 2-2:  Minnesota State-Protected Species With Records in the Pool 4 Study Area  
That Could Be Within Proposed New Dredged Material Placement Sites 

Common 
Name 

Scientific 
Name 

MN 
Status 

Plants   
Catchfly Grass 
 

Leersia lenticularis 
 

THR 
Cattail Sedge 
 

Carex typhina 
 

SPC 
North American Racer 
 

Coluber constrictor 
   

 

SPC 
Plains Wild Indigo 
 

Baptisia bracteata var.  
 

 

SPC 
Sea-beach Needlegrass 
 

Aristida tuberculosa 
 

THR 
Swamp White Oak 
 

Quercus bicolor 
 

SPC 
White Wild Indigo 
 

Baptisia lactea var.  
 

 

SPC 
   Reptiles/Amphibians   
Blanding's Turtle 
 

Emydoidea blandingii 
 

THR 
Smooth Softshell 
 

Apalone mutica 
 

SPC 
Timber Rattlesnake 
 

Crotalus horridus 
 

THR 
END = Endangered 
THR = Threatened 
SC = Special Concern 

2.2.6   AIR QUALITY 
The U.S. EPA is required by the Clean Air Act to establish air quality standards that primarily 
protect human health.  These National Ambient Air Quality Standards (NAAQS) regulate six 
major air contaminants across the United States.  When an area meets criteria for each of the 
six contaminants, it is called an ‘attainment area’ for that contaminant; those areas that do not 
meet the criteria are called ‘nonattainment areas.’ Wabasha, Pepin, and Buffalo Counties are 
classified as attainment areas for each of the six contaminants and are therefore not regions of 
impaired ambient air quality (U.S. EPA 2013).  This designation means that the study area has 
relatively few air pollution sources of concern. 

2.3  Cultural Resources 

The Lower Pool 4 locality contains numerous cultural resources indicating continual human 
occupation over approximately the last 13,000 years.  Cultural resources include precontact 
and historic archaeological sites, historic shipwrecks, navigation features and standing 
structures and situated across a variety of landforms.  Several cultural resource sites within 
this locality have been listed on the National Register of Historic Places (NRHP) or are 
eligible to be listed on the Register.  The proposed project has the potential to impact cultural 
resources.   
 
Interest in the archaeological record of the UMR valley, including the Lower Pool 4 locality, 
has been ongoing since the end of the nineteenth century (e.g., Lapham 1855; Thomas 1894, 
Winchell 1911).  Early research in the area centered on the contents of burial mounds and 
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who built them, although little information exists from these early burial mound delving 
activities from the locality (e.g., Arzigian and Stevenson 2003).  By the early 20th century, 
most practitioners rejected the popular notion that a race of non-American Indians constructed 
the mounds and non-scientific investigations gave way to systematic mapping and excavation 
(e.g., Theler and Boszhardt 2003).  Despite an awareness of cultural resources in the pool, no 
comprehensive pre-impoundment survey was completed prior to construction and subsequent 
operation of L/D 4 in 1935 (e.g., Dunn 1996).  Modern archaeological research within the 
study area began during the 1970s with highway projects and a Corps sponsored survey of 
dredged material placement sites (Johnson and Hudak 1975; Nystuen 1971; Penman 1984; 
Petterson et, al 1988).  Since the last quarter of the 20th century, numerous cultural resource 
investigations have been completed within Pool 4.  These include investigations focused on 
several prominent terraces (e.g., Hurley 1978); literature based overviews (i.e., site 
inventories, geomorphic mapping, shipwreck locations, navigation structures); site predictive 
modelling (Hudak et al.  2002); shoreline surveys; shoreline monitoring studies and project 
specific site identification and evaluations within the locality (Dobbs and Mooers 1991; 
Jalbert et al. 1996; Jensen 1992; Madigan and Shermer 2001; O’Mack 1991; Overstreet et. al. 
1983; Perkl 2002; Pearson 2003).   
 
Despite greater awareness of cultural resources situated within floodplain settings (e.g., 
deeply buried and submerged sites), few areas within the floodplain portions of the UMR 
have been subjected to deep site testing (cf.  Kolb and Boszhardt 2004; Monaghan et al.  
2006). Also, some cultural resources are experiencing profound effects from inundation, 
erosion and other forces associated with modern river navigation (e.g., creation of the pool, 
recreation activities, etc.) (Benn and Lee 2005; Perkl 2005).  Cultural resource practitioners 
are beginning to understand these complex mechanisms and their influence on cultural 
resources and are formulating strategies to manage these impacts (e.g., site protection and 
preservation schemes).  In addition, few cultural resources within Pool 4 have undergone 
evaluative testing to determine their eligibility for listing on the NRHP.  Nevertheless, 
investigations from several archaeological sites within and proximal to Pools 4 have 
contributed to our knowledge base concerning the cultural history of this region of the UMR 
(e.g., Benn 1979; Birmingham and Stoltman 1997; Theler and Boszhardt 2003).   
 
A variety of cultural resources are located within or have the potential to exist within the 
proposed placement sites.  These include precontact burial mounds, village sites and 
unspecified sites and historic sites and standing structures.  Several of these sites are eligible 
for listing on the NRHP.  Potential effects to cultural resources will be dictated by which 
Alternative is selected and what cultural resources management techniques will be entailed. 
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CHAPTER 3.  
Historic Changes 

This section summarizes changes to Lower Pool 4 brought about by various navigation 
projects and other Federal activities.  The purpose is to provide a background for the current 
conditions.  It is not intended as a detailed description of all the changes that have occurred to 
the Mississippi River and its basin since European settlement. 

3.1   Early Navigation Projects 

The first navigation modifications and maintenance on the UMR were legislated by Congress 
in 1824, when the Corps was authorized to remove snags, shoals, and sandbars, and to close 
sloughs and backwaters so that flows were confined to the main channel to maintain depths 
for navigation. 
 
The first comprehensive modification of the river for navigation was authorized by the Rivers 
and Harbors Act of 1878.  This legislation authorized a 4.5-foot channel from the mouth of 
the Missouri River to St. Paul, MN.  The 4.5-foot channel was maintained by constructing 
dams at the headwaters of the Mississippi River to impound water for low flow 
supplementation, bank revetments, closing dams, and longitudinal dikes.  The 6-foot 
navigation project was authorized by the River and Harbor Act of 1907.  The additional depth 
for the 6-foot channel was obtained by increased construction of wing dams supplemented by 
limited dredging.  Usually the banks opposite a wing dam field were protected with rock 
revetments to prevent erosion. 

3.2  National Wildlife Refuge 

The UMR National Wildlife and Fish Refuge was established in in 1924 as a refuge for fish, 
wildlife and plants and a breeding place for migratory birds.  The Refuge encompasses one of 
the largest blocks of floodplain habitat in the lower 48 states, and stretches through four states 
along the Mississippi River:  Minnesota, Wisconsin, Iowa, and Illinois.  Bordered by steep 
wooded bluffs that rise 100 to 600 feet above the river valley, the Mississippi River corridor 
and refuge offer scenic beauty and productive fish and wildlife habitat unmatched in the heart 
of America.  The Refuge covers just over 240,000 acres and extends 261 river miles from 
north to south at the confluence of the Chippewa River in Wisconsin to near Rock Island, IL. 
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3.3   9-Foot Navigation Channel Project 

The Rivers and Harbors Act of 1930 authorized the 9-Foot Navigation Channel project and 
led to the construction of a series of locks and dams to provide the necessary water depths.  
Land that would be affected by the increased water levels in Pool 4 was purchased by the 
Corps.  Much of that land is managed as part of the UMR National Wildlife and Fish Refuge 
under a cooperative agreement between the Corps and the USFWS.   
 
The authorized navigation channel was created by both constructing the system of locks and 
dams and by dredging locations where water depths are less than nine feet.  In Lower Pool 4, 
the navigation channel is typically dredged to a width of 300 feet (up to 500 feet in the bends 
or corners) and a depth of 12 feet in order to maintain adequate dimensions for commercial 
traffic between dredging events.    
 
The effects of creation of the navigation pools have been described in many other studies.  
They can be synopsized as follows.  Creation of the navigation pools created thousands of 
acres of new aquatic habitat, benefiting those forms of fish and wildlife adapted to this 
habitat.  Major beneficiaries were lentic fish species, waterfowl, marsh and other water birds, 
and furbearers.  Adversely affected were terrestrial wildlife and lotic fish species.  The period 
from creation of the locks and dams through the late 1950s could be termed an “era of plenty” 
due to the abundant fish and waterfowl resources generated by the newly created aquatic 
habitats. 
 
As soon as the navigation pools were created, natural processes began to transform them.  
These transformations either were not noticed, or were not given much concern by the public.  
In the 1960s, resource managers and the public began to take more notice of these changes, 
most specifically the filling of backwater habitats with sediments.  Sedimentation was 
probably the most significant resource concern in the 1960s and 1970s, and it remains an 
important concern. 

3.4 Other Projects in Lower Pool 4 

Railroads.  While railroads parallel Lower Pool 4 on both sides of the river, there are no 
railroad bridge crossings of the Mississippi River in Lower Pool 4.  On the Wisconsin side, a 
pair of Burlington Northern and Santa Fe railroad tracks lie riverward of State Hwy 35.  A 
portion of the line runs through the pool along a levee constructed across Beef Slough where 
it angles back towards the Wisconsin bank.  On the Minnesota side, a pair of Canadian Pacific 
railroad tracks are set back from the river and generally follow along U.S. Hwy 61.  Both rail 
lines were constructed prior to 1890 and have been operational to this day. 

Construction of the Commercial and Recreational Harbors.  The Wabasha Marina and 
Boatyard was constructed in 1958.  Other marinas in the study area were started at some time 
between 1954 and 1972 and include the Parkside Marina at Wabasha and the Alma Marina at 
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Alma.  The Alma Marina is adjacent to an active dredged material placement and beneficial 
use site in Lower Pool 4.    

Interstate Bridge.  The Wabasha-Nelson Bridge is a steel, high truss structure that connects 
Wabasha, MN with Nelson, WI.  It carries vehicular traffic on two lanes of Minnesota State 
Hwy 60 and WI 25 in either direction.  The main river span is 470 feet long, and the entire 
structure is 2,462 feet long.  The current bridge was opened in 1988, replacing a similar, 
narrower bridge that was built in 1931. 

https://en.wikipedia.org/wiki/Wabasha,_Minnesota
https://en.wikipedia.org/wiki/Nelson,_Wisconsin
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CHAPTER 4.  
Planning Considerations 

4.1 Forecasting Future Conditions 

Planning for the future requires projecting future conditions under various scenarios, 
including the No-Action scenario.  Corps planning regulations (ER 1105-2-100) provide the 
following guidance concerning this subject.  Future without plan conditions are the most 
probable based on: 

a) existing conditions and trend information;  

b) available related forecasts, e.g.  land use plans, population projections;  

c) established institutional objectives and constraints and local customs and traditions, 
e.g.  authorized projects, refuge master plans, local recreational preferences;  

d) reasonably foreseeable actions of people in the absence of any proposed action; and 

e) reasonably foreseeable natural occurrences, e.g.  annual high water, natural 
succession, climate change 

 
The Corps regulation providing guidance for the conduct of Civil Works Planning Studies is 
contained in ER 1105-2-100.  Dredged material management plans are to be developed to 
meet dredging needs for a minimum of 20 years.  The St. Paul District has opted to consider a 
planning horizon of 40 years in order to maximize the usefulness of the planning process. 

4.1.1   EXISTING CONDITIONS 

Dredged Material Management History in Lower Pool 4.  There are six dredge cuts in 
Lower Pool 4 with recorded maintenance dredging since 1970.  The dredge cuts and adjacent 
island transfer sites are shown on Plate 2 and listed in Table 4-1.  Figure 4-1 shows the Corps’ 
hydraulic dredging operation at Chippewa Delta in 2016.  The Chippewa Delta and the Crats 
Island cuts have required the most attention and have produced nearly 60 percent of the 9.3 
million CYs of material dredged in Lower Pool 4 between 1981 and 2015.  
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Table 4-1:  Lower Pool 4 Historic Dredging 1981-2015 1 

Dredge Cut  River Mile 
Total CYs Dredged 

(1981-2015) 
Avg. Volume 

Per Year (CY) 
Avg. Volume 

Per Job 
 

Frequency 
Projected 
Quantity 
    Chippewa Delta 763.2 3,695,793 105,594 230,987 46% 4,223,760 

Reads Landing 761.8-763.8 1,042,279 29,779 52,114 57% 1,191,160 
Crats Island 759 1,855,302 53,009 63,976 83% 2,120,360 
Teepeeota Point 757.0-757.9 1,159,064 33,116 44,579 74% 1,324,640 
Grand Encampment 755.8-756.9 1,146,388 32,754 44,092 74% 1,310,160 
Beef Slough 753.8-754.1 419,914 11,998 22,101 54% 479,920 

TOTAL 9,318,740 266,250   10,650,000 
TOTAL (Minus Beef Slough) 10,170,080 

1  Material from Beef Slough has historically been placed at Alma Marina for public beneficial use, which reduces the quantity needing upland placement.   
Quantities shown are in cubic yards. 

Source:  CMMP Tab 4 - 2 Dredging Records  
 
 
 

 
Figure 4-1:  Dredging Operations at the Chippewa Delta Cut in Lower Pool 4 

(photograph from July 22, 2016) 
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The dredge cuts in Lower Pool 4 need to be dredged on a frequent basis, generally once every 
1 to 3 years.  Dredging in Lower Pool 4 has historically been done hydraulically in a two-step 
process.  Material from the routine dredging events is placed temporarily on island transfer 
sites adjacent to the dredge cuts.  Four containment areas are used as temporary sites when 
dredging occurs at the adjacent dredge cuts with the same names:  Reads Landing, Crats 
Island, Teepeeota Point, and Grand Encampment (Table 4-2).  Placement at these sites is 
generally limited to the existing boundaries and elevations established in the 1996 Channel 
Maintenance Management Plan (CMMP). 
 

Table 4-2:  Sites Currently Used for Temporary Placement of Dredged Material in Lower Pool 4 

Island Transfer 
Site Name 

Location/Approx. 
River Mile 

Maximum 
Capacity (CY)  

Remaining Capacity 
(CY) as of 2015 

Remaining 
Years as of 2015 

Reads Landing 762.9 1,300,000 500,000 3.7 
Crats Island 759.3 1,427,000 200,000 3.8 
Teepeeota Point 757.3 972,000 600,000 18 
Grand Encampment 756.2 500,000 500,000 15 
 
Dredging in Lower Pool 4 generates approximately 266,250 CY of material each year (on 
average).  Using the island sites, the estimated average annual cost is approximately $7 
million to manage this material for the next 40 years.  The estimated average annual cost was 
derived from a life-cycle cost estimate including all costs to dredge, transport, and 
permanently place the dredged material as well as purchase all necessary real estate to support 
the operation.  The goal of the Lower Pool 4 DMMP study is to identify the Federal Standard 
for managing dredged material from Lower Pool 4 for the next 40 years.   

Dredging Operation Options.  Figure 4-2 shows the primary methods and pathways for 
transporting dredged material from the river dredge cut to a final permanent placement site. 
Hydraulic dredges pump a slurry of dredged material and water from the navigation channel 
through a temporary pipeline to a placement site where the dredged material settles out and 
the water returns to the river. Mechanical dredging uses a hydraulic excavator on a barge to 
dig material from the channel and place it on a material barge for transportation to shore.  The 
material barge is unloaded on shore, and the dredged material is stockpiled for transfer to a 
permanent location. 
 
The current practice for the Lower Pool 4 dredge cuts is to hydraulically dredge from the 
dredge cuts to adjacent island transfer sites using a hydraulic dredge.  This material is 
offloaded to permanent sites when the island sites are full, typically once every 10 to 50 years, 
depending on the site.  In the past, the Corps has been successful in finding permanent 
placement sites close enough to the river and large enough to accept very large volumes of 
material so that large-scale hydraulic offloading of island transfer sites was possible and cost-
effective.  The offloading of the Grand Encampment island transfer site in 2014 to 2015 
required the contractor to find its own placement sites; this resulted in trucking the material 
from the Alma Marina access to multiple upland sites.   
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Figure 4-2:  Primary Movement of Dredged Material 

Island Transfer Sites.  The use of island transfer sites allows dredgers to work quickly with 
minimal setup time, since the sites are very close to the dredge cuts.  This is particularly 
important at times when the navigation channel is impeded with sediment and removal time is 
critical.   
 
When capacity is reached at the island transfer sites, the material is excavated and transferred 
to an upland placement site.  The islands are not accessible by land, so hydraulic dredging 
equipment with a long discharge line and additional pumping plant has typically been used to 
unload up to 1.4 million CYs at one time.  At least five different one-time upland placement 
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sites in Lower Pool 4 have accepted material from these island transfer sites over the years.  
Once placed in the permanent upland placement areas, the material has been used for 
residential development and infrastructure in Wabasha, gravel pit reclamation, prairie 
creation, and for embankment enhancement at L/D 4. 

Temporarily storing the material on islands saves initial cost because the cost of moving the 
material to a final placement site is deferred to the future.  However, managing dredged 
material in this manner is very costly long term due to “double-handling” of the material.  
Placing dredged material on an island site and later moving it to a permanent site (“double 
handling”) increases the life-cycle cost of the operation by approximately $2 million annually 
in Lower Pool 4.   

On-Shore Transfer Sites.  On-shore transfer sites are needed to remove dredged material 
from the river and put it onto trucks for hauling to a permanent placement site.  Dredged 
material could arrive at on-shore transfer sites from either mechanical or hydraulic dredging 
from dredge cuts or the island transfer sites.  Alma Marina is currently the only site in Lower 
Pool 4 where the Corps has transferred dredged material from a barge to shore for further 
handling.  The Wabasha Gravel Pit is a permanent upland placement site that currently serves 
as a transfer site for material that has been placed there hydraulically.  The Wabasha Gravel 
Pit does not have direct access to the river except by a temporary hydraulic dredge pipeline.  
Wabasha Gravel Pit will be filled to capacity after the Crats Island unload is complete in 
2017.  However, capacity will be restored once the Corps moves the material elsewhere when 
the need arises to use the pit.  Both the Alma Marina and Wabasha Gravel Pit sites are also 
public beneficial use removal sites.  Alma Marina will continue to be used for the Beef 
Slough dredge cut and other cuts in Lower Pool 4.   

4.1.2   CLIMATE CHANGE 
The Corps performed a qualitative climate change analysis in accordance with Engineering 
and Construction Bulletin, 2016-25 Guidance for Incorporating Climate Change Impacts to 
Inland Hydrology in Civil Work Studies, Designs, and Projects (USACE 2016).  The full 
analysis is presented in Appendix D Climate Change.  Relevant components of river 
discharge that affect sediment transport and engineering resilience include its magnitude, 
frequency, and duration.  Average annual discharge and the number of days that discharge 
exceeds a bankfull flood event was evaluated to explain the potential for increased sediment 
loading in Lower Pool 4.  This data is available for the Mississippi River at Winona, 
Minnesota and the Chippewa River at Durand, Wisconsin.  The gage located at Durand 
represents hydrologic conditions on the primary source of sediment to Pool 4.  The gage at 
Winona is located near River Mile 726 at the upstream end of Pool 6 and 27 miles 
downstream of Pool 4.  It adequately represents flow conditions in Lower Pool 4.   
 
The evaluation found no statistically significant trends in either average annual discharge or 
the number of days the flow exceeded a bankfull flow event at these two gages for the 1981 to 
2015 time period. 
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4.1.3  PROJECTED FUTURE CONDITIONS 
The basis for projecting future dredging quantities in Lower Pool 4 over the next 40 years is 
the dredging record from 1981-2015.  Although qualitative climate change analysis suggests 
higher river discharge in the future, trend analysis done on annual dredging volumes in Lower 
Pool 4 and average annual discharge on the Mississippi River at L/D 4 and the Chippewa 
River at the USGS gage at Durand, WI for the period 1981 to the present do not indicate 
upward trends.  Assuming that dredging volumes remain consistent with recent history, it is 
estimated that 10.7 million CYs of dredged material will be generated over the 40-year period 
of analysis.   

4.2  Problems and Opportunities 

One of the critical steps performed early in the planning process is the identification of 
problems and opportunities associated within the geographic scope of the study area.  
Problem statements are concise characterizations of the broad issue that will be addressed 
with the project.  Opportunity statements follow and consist of an array of opportunities 
presented by the virtue of planning and construction activities occurring at the site of the 
problem.  Opportunities can be directly related to solving the problem at hand, but can also be 
ancillary to the identified problem.  From the list of opportunities, objectives for the project 
are drafted.  The success of the project planning is determined by the fulfillment of the 
objectives through identified alternative measures. 

4.2.1   PROBLEMS 
Sedimentation in the navigation channel is a continuing problem leading to the necessity for 
dredging and subsequent placement of the dredged material.  The majority of sediments 
entering Lower Pool 4 are those carried by the Chippewa River.  Some of these sediments 
deposit within the designated navigation channel of Lower Pool 4, reducing the available 
clearance for commercial vessels such as barges.  Periodic removal of this material (dredging) 
and placement of the material elsewhere is used to maintain the channel to dimensions 
suitable for commercial vessels.   

4.2.2   OPPORTUNITIES 
Opportunities exist for the potential use of dredged material for productive purposes, referred 
to as “beneficial use” of dredged material.  The material consists of medium to coarse sand 
and is suitable for a number of applications such as construction fill material and winter road 
maintenance.  Because it is relatively contaminant free, it can also be placed in the water for 
such purposes as island construction or other ecosystem restoration projects.  The material is 
also highly suitable for beach nourishment and/or recreation. 
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4.3 Goals, Objectives, and Constraints 

4.3.1   GOALS 
Planning goals are broad, conceptual statements that describe the ultimate and over-arching 
purposes for the study.  The overarching national goal of water resources planning is to 
contribute to national economic development while protecting the nation's environment.  The 
Corps’ mission includes maintaining a commercially navigable channel in the UMR.  The 
goal of this study is to identify the least costly, environmentally-acceptable method of 
managing the estimated 10.7 million CYs of material that will be dredged from Lower Pool 4 
during the 40-year planning period. 

4.3.2   OBJECTIVES 
Planning objectives are concise and focused descriptions of what an alternative plan should 
achieve.  They are developed based on the problems and opportunities that are identified for a 
study.  Clear objectives are used to identify measures and formulate alternatives that will 
achieve the project’s goals.  The objectives for the proposed project are: 

• Secure sufficient on-shore dredged material capacity for 40 years of maintenance 
dredging  

• Secure river access to support the transfer of dredged material to permanent upland 
placement sites 

• Maximize beneficial use of dredged material for general public use, for gravel pit or 
mine reclamation and other specific upland uses, and for the construction or 
enhancement of authorized projects. 

4.3.3   CONSTRAINTS 
The following constraints were identified and considered during planning: 

Impacts to the 1% Annual Exceedance Probability (“100-Year”) Flood Stage 
Material placement sites should not result in measurable increase in flood heights. 

Environmental Rules and Regulations 
Plans need to comply with applicable environmental laws and regulations, including the Clean 
Water Act (CWA), which requires projects to minimize impacts to wetlands. 
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CHAPTER 5.  
Formulation of Alternatives and 
Plan Selection 

This chapter details site identification, site screening, alternative development, and plan 
selection.  The Corps developed a list of potential dredged material placement sites based on 
publically available aerial imagery and property records.  Consideration has been given to the 
full range of measures for dredged material management including:  in-river beneficial uses, 
management of existing placement sites to extend their life, and various combinations of new 
placement sites involving different placement methods.   

5.1   No-Action Alternative 

The No-Action Alternative for this DMMP represents no change in the current management 
plan.  Under a normal feasibility study seeking authorization for a new project, the No-Action 
Alternative would mean that no action is to be taken.  However, in the instance of an ongoing 
program, the No-Action Alternative refers to no change in program direction.  According to 
Council on Environmental Quality (CEQ) guidance (1981): 
 

“There are two distinct interpretations of “no action” that must be considered, 
depending on the nature of the proposal being evaluated.  The first situation might 
involve an action where ongoing programs initiated under existing legislation and 
regulations will continue, even as new plans are developed.  In these cases “no action” 
is “no change” from current management direction or level of management intensity.  To 
construct an alternative that is based on no management at all would be impractical.  
Therefore, the “no action” alternative may be thought of in terms of continuing with the 
present course of action until that action is changed.” 

 
Accordingly, the No-Action Alternative represents continuing with dredging as it is currently 
being implemented.  Truly taking “no action” in this case and, thereby, not maintaining the 
navigation channel in Lower Pool 4 is not a viable option and was not considered.  However, 
the impacts of the No-Action Alternative (continuing the current operation activities 
associated with maintenance dredging in Lower Pool 4) still need to be considered and 
evaluated.   
 
The No-Action Alternative, therefore, considers what would happen in the absence of 
preparing and implementing a new plan for the management of dredged material in Lower 
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Pool 4 of the UMR.  Under the No-Action Alternative, the 9-Foot Navigation Channel Project 
and congressional authorization for the Corps to maintain a commercial navigation channel in 
Lower Pool 4 would remain in place.  The No-Action Alternative does not imply that 
maintenance of the 9-Foot Navigation Channel within Lower Pool 4 would cease.  However, 
there is uncertainty of how dredged material would be managed under this scenario, so several 
potential outcomes follow.   
 
In the best case, no dredging would be required in order to maintain a functioning navigation 
channel in this stretch of river.  This scenario has potential to occur for short periods (i.e., one 
or two dredging seasons), but is extremely unlikely to persist based on the history of dredging 
requirements in this stretch of river.  For instance, dredging has been conducted in Lower 
Pool 4 to facilitate navigation traffic 9 out of 10 of the most recent years (2006 to 2015).  The 
navigation channel is nominally nine-feet deep and 300 feet wide (up to 500 feet wide in the 
bends and corners) to support commercial traffic. 
 
Normally, dredging is conducted proactively to some degree.  Channel conditions are 
monitored by the Corps to identify areas that are or will soon become problematic for 
navigation traffic.  This allows the Corps to better prioritize efforts and most efficiently 
maintain the channel when equipment is mobilized in the area.  Historically, material was 
dredged from the navigation channel and placed temporarily on island transfer sites adjacent 
to the dredge cuts.  When island sites are nearly full, the Corps moves the dredged material to 
permanent placement sites to restore island capacity.   
 
The remaining capacities of the island sites are shown in Table 4-2, as of 2015.  Collectively, 
the sites have less than 10 years of remaining capacity.  Once the Crats Island offload is 
complete in 2017, no permanent placement sites will be available to restore island site 
capacity.   
 
If acceptable dredged material placement sites in Lower Pool 4 are not available or have 
limited capacity, the focus would likely shift towards dredging only when absolutely 
necessary to allow traffic to pass.  The following critical channel conditions are defined in the 
Channel Maintenance Management Plan (“CMMP”): 
 
“Imminent Closure” is defined as a scenario when the actual water depth is projected by the 
District Engineer to be 10 feet or less within 14 days or less, or the channel width is less than 
85 percent of the normally maintained width. 

 
“Emergency Dredging” is defined as dredging required to free a grounded vessel or remove 
shoals (submerged bars) in the channel as a result of a vessel freeing itself, or, to remove 
natural shoals in the channel that arise from weather-related events that prevents safe vessel 
passage.  Once these conditions are reached, the Corps would need to dredge the channel, 
regardless of placement site availability.  Under this scenario, dredged material may need to 
be placed at non-designated CMMP placement sites where environmental review has not been 
completed.  These may include in-water or shoreline placement sites, or other practicable 
alternatives as identified.  (For example, in 2014 the Corps found it necessary to place 
dredged material directly into the river during a channel closure at the Grand Encampment 
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dredge cuts.  Other placement sites were not readily available, and the navigation channel was 
closed.  The material was temporarily placed in the river and removed later in 2014.) 

 
Under the No-Action Alternative, the Corps would work to secure short-term solutions, but in 
the long-term, it would be likely that the need would arise to utilize areas for placement 
without adequate time to fully evaluate the consequences of site use or search for other viable 
alternatives.  This may lead to greater environmental or social impacts. 
 
In summary, the No-Action Alternative under evaluation in this report is based on the 
assumptions that there will continue to be a need for periodic dredging to maintain the 
navigation channel and that the currently-approved CMMP placement sites will not provide 
adequate capacity for dredging needs over the next 40 years.   

5.2   Planning Process and Criteria 

Planning in Lower Pool 4 began with an evaluation of the current dredging practices, as 
described above.  The Corps looked for suitable sites for future large-scale hydraulic offloads 
from the island transfer sites.  Due to development in and near Wabasha on the Minnesota 
shoreline and the relative inaccessibility of upland sites on the Wisconsin shoreline, no sites 
were found to be of adequate size and location (20 acres or more near the river and the island 
sites) where placing large volumes of dredged material hydraulically would be cost effective 
and consistent with existing adjacent land use.  In addition, the evaluation found that 
continued use of the island transfer sites without the ability to offload them hydraulically 
would cost more than other options over time.  The island transfer sites help ensure that 
capacity is available to support critical dredging, even though it is more cost-effective to take 
dredged material directly to shore whenever possible.   
 
Discussion with state and Federal natural resource agencies identified that in-river 
alternatives, including expanding the existing island transfer sites, were less desirable and had 
increased likelihood of adverse impacts to wetlands relative to upland alternatives.  Mitigation 
for wetland impacts would likely have increased the cost of these options.  As discussed 
below, the agencies preferred not to build islands or otherwise make beneficial use of the 
dredged material in Lower Pool 4 at this time.   
 
Next, the Corps looked for suitable on-shore locations to support mechanical and hydraulic 
dredging operations.  On-shore transfer sites must be located relatively near the dredge cuts 
and support a variety of activities, depending on the type of dredging: 

• Unloading barges 

• Stockpiling dredged material 

• Loading onto trucks 

• Containing and dewatering hydraulically dredged material 
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Once the on-shore transfer sites were located, the Corps looked for suitable permanent upland 
placement sites.  Sites smaller than about 20 acres were not considered suitable unless a 
specific beneficial use was identified.  The Corps took the following steps to determine the 
least-costly environmentally acceptable sites: 

• Estimate the cost to haul material to each site from the identified on-shore transfer 
sites 

• Estimate cost per cubic yard to use each site, including real estate, site development 
and hauling cost 

• Rank the sites in order of cost from least to greatest 

• Assess environmental acceptability of each site using established criteria 

• Eliminate sites that are not environmentally acceptable 

• Identify the least-cost, environmentally acceptable sites necessary to provide the 
required capacity   

 
Sites were compared based on aspects of environmental acceptability, operational function, 
and estimated costs of using the sites.  To judge environmental acceptability, criteria included 
consideration of natural resources, social impacts, flood stage impacts and the potential to 
encounter hazardous, toxic, or radioactive wastes.  In regards to operational function, general 
implementability and whether material placement at the site would constitute a beneficial use 
or if the site would be available for public beneficial use of the material were considered.   
 
Estimated Site Capacities.  The capacities of potential placement sites were estimated so that 
sites could be compared for screening and site selection.  Capacity estimates were based on 
the useable acreage and assumptions about the average depth of placement at each site.  In 
general, an average of 15 feet placement depth was assumed, based on a maximum depth of 
20 feet with 10 percent side slopes and 2 percent top slope to allow drainage without causing 
erosion, along with reasonable setbacks from property lines, utilities and drainage ways.  The 
intent was to blend in with adjacent elevations to minimize visual impacts to the landscape as 
much as practicable.  No detailed site layout was developed as part of the screening and site 
selection in this DMMP.  The actual placement depth will be determined during 
implementation of the management plan. 
 
Costs.  A parametric cost estimate was prepared for acquiring and using each potential 
placement site.  The same basic assumptions were applied to each site, and the estimates were 
intended only for purposes of making comparisons.  The Cost/Cubic Yard includes the 
physical handling of the dredged material by means of mechanically dredging the material out 
of the river, barging the material to a transfer site, unloading the material from the barge, 
temporary stockpiling, trucking the material, if required, and placing the material in its final 
placement site.  The estimate also includes indirect costs such as real estate and development 
costs for the placement sites. 
 
Total cost per CY ranged from $15.00 to $28.50.  Figure 5-1 shows the percentage of various 
components of cost for a site with a total cost of $18.50/cy. 
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Figure 5-2:  Unit Cost Breakdown for a Site with Total Cost of $18.50/cy 

 
Dredging.  The unit price of $9.00/cy was obtained from the current Mechanical Dredging 
Contract for Year 3 and includes unloading the barge.  $1.00/cy was added to cover 
Mobilization for a total of $10.00/cy. 
 
Trucking.  The cost of trucking is primarily a function of the number of trucks needed to 
achieve a certain production rate and the travel distance.  With a constant production rate for 
each alternative, travel distance is the main factor.  Therefore, the greater distance the 
placement site is from the transfer site, the higher the trucking cost. 
 
Placement.  This cost includes the work of a dozer to spread the dredged material after it is 
dumped by a truck. 
 
Acquisition.  Acquisition costs include costs for real estate needed to place material on the 
site.   
 
Development.  Development Cost includes access improvements, site clearing, stripping and 
re-spreading topsoil, erosion control and screening.   
 
Following the development of the criteria, sites were scored on each of the criteria Table 5-1.  
For most criteria, the scoring metrics were simplified so that (-) indicates a negative impact, 
(0) indicates neutral or no change, and (+) indicates a positive impact.  The final matrix is 
provided in Plate 8.    
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Table 5-1:  Scoring Metrics for Site Considered 

 
 
 

Pools 4 DMMP Alternative Comparison Criteria
Dredged Material Placement Sites

Criteria Metric Scoring Scales Considerations
Dredging Placement Costs

Site acquisition $ NA Cost to acquire property
Site Development $ NA Cost to prepare property for placement activities
Dredging &Transport $/CY NA Cost to dredge & transport material from dredge cuts and place it on property

 TOTAL Unit Cost $/CY NA TOTAL average cost per CY to use a property; including acquisition, 
development, dredging, transport & placement costs. (Current fixed costs/total 
capacity plus unit costs, as applicable.)

Implementability - 0 + - = concerns, 
0 = routine coord needed, 
+ = concerns unlikely

Coordination and buy-in necessary (RR-Xing, MNDOT, agencies, known 
opposition, etc.)

Natural Resources
Wetlands - 0 + - = large impacts, 

0 = minor impacts, 
+ = benefits or no impacts

Potential to impact wetlands that would require mitigation and/or affect 
LEDPA determination.

T&E Species - 0 + - = impacts, 
0 = no change, 
+ = benefits

Potential to affect T&E species

Unique/Important Habitat - 0 + - = impacts, 
0 = no change, 
+ = benefits

Potential to impact or create unique or important habitat

Water Quality - 0 + - = impacts, 
0 = no change, 
+ = benefits

Potential to impact or enhance water quality

Beneficial Uses
General public use Y or N Allows ongoing removal of material by public, local government, etc. for any 

use
Specific opportunity Y or N Specific beneficial use opportunity (i.e., landowner purpose, island 

construction, local development, mine reclamation, etc.)
Cultural Resources - 0 + - = impacts, 

0 = impacts not likely, 
+ = no impacts

 Potential for impacts to listed or eligible cultural sites

Social Impacts
Zoning Y or N Consistent with Zoning/Development Plans 
Public Safety - 0 + - = high risk, 

0 = medium risk, 
+ = low risk

Risk of impacts to public safety along haul routes, etc. Hauling on city streets 
or over RR tracks at unimproved crossings is high risk.  Hauling through town 
on haul routes is medium risk.  Hauling on major highways is low risk.

Recreation - 0 + - = impacts, 
0 = no change, 
+ = benefits

Potential to impact or improve recreation opportunities

Aesthetics - 0 + - = ongoing impacts, 
0 = temporary impacts, 
+ = minor impacts

Aesthetic impacts due to proximity to residences, view shed, noise, air quality, 
etc, NOT located on the placement property.  A public beneficial use site 
located near multiple residences = ongoing impacts.  Hauling past residences 
to a site infrequently or for short time periods is a temporary impact.  Hauling 
to a site with few neighbors is a minor impact.

Direct Impact to 
Residence

- 0 + - = home must be moved, 
0 = home can remain, 
+ = no home located on property

This category addresses impacts to homes and farmsteads located on the 
placement parcel.  These structures should NOT also be considered under 
Aesthetics.

Floodplain Impacts - 0 + - = impacts Base Flood Elev. (BFE), 
0 = floodplain, no impacts to BFE, 
+ = no floodplain impacts

Potential for floodplain impacts

HTRW - 0 + - = suspected, 
0 = not suspected, 
+ = no HTRW

Potential or known presence of HTRW

Other Factors - 0 + - = negative, 
0 = neutral, 
+ = positive

For all scores other than "0," explain unique considerations in Comments. 
Possible factors include erosion potential, special land use, timing, etc. 
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5.3   On-Shore Transfer Sites  

Table 5-2 lists existing river access points in Lower Pool 4 that were considered as potential 
on-shore transfer sites but not carried forward for further evaluation due to implementability, 
land use and aesthetic concerns, capacity limitations, and adverse effects to natural resources, 
public safety, and recreation. 
 
Table 5-3 lists sites that were evaluated in detail for use as on-shore transfer sites.  The sites 
highlighted in green are those that were carried forward in the plan.  The Indian Slough sites 
highlighted in red were screened out due to environmental impacts.  The locations of the sites 
are shown on Plate 3A.  Additional information about these sites is shown on Plate 8. 
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Table 5-2:  Lower Pool 4 Access Points Considered But Not Carried Forward 

Placement Site 
Location 

(River Mile& Bank) 
Current 

Land Use Comments/Status 

Roschen Park and Access, Lake City 772 R Public Access 
Urban recreational access in Lake City.  Dredging operations would 
cause unacceptable impacts to recreation. 

Chippewa River Landing 763.5 L Public Access 
Too far up Chippewa River for barges; would require extensive 
access dredging. 

Ike’s Park Access 760.6 R Public Access 
Urban recreational access in Wabasha.  No barge access under 
Church Avenue. 

Mississippi Parkside Marina 760.6 R Private Access 
Urban recreational access in Wabasha.  Dredging operations would 
cause unacceptable impacts to recreation. 

Wabasha Boat Works 760.6 R Private Access 
Urban docks in Wabasha.  Location not compatible with major 
hauling operation. 

Beef Slough & Pontoon Slough Landings 760.2 L Public Access Sites are remote from the navigation channel.  

Wabasha Municipal Dock 760.1 R Public Access 
Urban recreational access in Wabasha.  Site is too small for dredge 
operations. 

Wabasha Marina 759.4 R Private Access 
Urban recreational access in Wabasha.  Dredging operations would 
cause unacceptable impacts to recreation. 

Cedar Ridge Resort 758.5 L Private Access Site is remote from the navigation channel. 
Wilcox Landing 756.4 R Public Access Site is remote from the navigation channel. 

Buffalo Landing/Rieck's Lakeside Park 755.0 L Public Access 
Trumpeter swans use this area; no storage space for hydraulic 
dredging; no access under RR for barges. 

Peterson Lake Landing 754.7 R Public Access Site is remote from the navigation channel. 
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Table 5-3:  Sites Evaluated in Detail for On-Shore Transfer Sites 

On-Shore Transfer 
Site Name Location/Approximate River Mile 

Maximum Capacity 
(1,000 CY)  State 

Past 
Use 

Carrels West 1600 5th Grand Boulevard W Wabasha 
706 

MN Y 
Carrels East  Section 30, T111N, R10W MN N 
Indian Slough North North of Hwy 60/25; Across from Wabasha, 760.3 ? WI N 
Indian Slough South South of Hwy 60/25; Across from Wabasha, 760.3 ? WI N 
Southside Fitzgerald (Temp) Section 33, T111N, R10W; between River Drive S and Mississippi R. 400 MN N 
Alma Marina 754.0 50 WI Y 

    
Color Key:   
Site Screened from Further Consideration   
Site Carried Forward   
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5.4  On-Shore Transfer Sites Screened from Consideration 

5.4.1   INDIAN SLOUGH NORTH 
This is an undeveloped, government-owned floodplain forest area located north of the 
Highway 60/25 crossing between Wabasha, MN and Nelson, WI (Figure 5-2).  It was 
identified as a potential hydraulic placement site and transfer site with highway access.  The 
advantages to developing this on-shore transfer site are that it would eliminate the need to 
temporarily place dredged material at the Crats and Teepeeota Island sites, thereby 
eliminating future offloading.  It also has good highway access to permanent placement sites 
in both Wisconsin and Minnesota.  However, there would be significant impacts to high-
quality bottom land forested wetlands and habitat at this site.  Information on operational 
requirements and an assessment of environmental effects would be needed to make a 
determination on the feasibility of developing it as a future transfer site.  Restoration of one of 
the existing offload islands in Lower Pool 4, or degraded areas elsewhere in Lower Pool 4, 
would likely be required to offset wetland impacts at Indian Slough.  Operational costs would 
likely be higher than other options, and the site would cause wetland impacts.  This site was 
eliminated from consideration due to high impacts to wetlands and recreational use of the boat 
ramp. 
 
 

 
Figure 5-2:  Indian Slough North Site, WI 

(photograph from May 3, 2016)   
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5.4.2 .  INDIAN SLOUGH SOUTH (BOAT LANDING AREA) 
This potential on-shore hydraulic placement site and transfer site is located at the boat landing 
area south of the Hwy 60/25 crossing between Wabasha, MN and Nelson, WI (Figure 5-3).  
The advantages and disadvantages of developing the North site are also true for the South site.  
The South site would have environmental impacts similar to Indian Slough North, but with 
additional impacts to recreation if the boat landing were closed for lengthy periods, and any 
damages to the landing area from placement and loading activities would need to be repaired.  
A mitigation plan would be needed to offset unavoidable impacts to habitat areas and aquatic 
sites.  Information on placement and trucking operations would be needed to make a 
feasibility determination for this site.  Operational costs would likely be higher than other 
options, and the site would have wetland impacts.  This site was eliminated from 
consideration due to high impacts to wetlands and recreational use of the boat ramp. 
 

 
Figure 5-3:  Indian Slough South Site, WI 

(photograph from May 3, 2016) 

5.5  Permanent Placement Sites Considered 

Plate 8 lists the sites evaluated for permanent placement of dredged material during the 
development of this plan.  Sites are grouped by general location and sorted within each group 
from least to greatest cost per CY.   
 
Sites screened from further consideration are highlighted in red, and are briefly described in 
Chapter 5.6.  Sites with potential future use are described in Chapter 5.7.  Sites that met the 
requirements for Lower Pool 4 DMMP and were carried forward are highlighted in green and 
described in Chapter 5.8.  Plates 3A and 3B show the locations of potential placement sites 
within the northern and southern portions of the study area.  (Note that only the tentatively 
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selected sites are named on Plates 3A and 3B, and some of the higher-cost sites are not shown 
because they are located beyond the extent of the Plates.)  Plates 4 through 7 provide the 
greatest resolution of individual placement sites considered within this section. 

5.6  Placement Sites Screened From Further Consideration 

The following paragraphs briefly describe each of the upland placement sites that were 
screened from detailed analysis.  All sites identified were considered.  Site location, capacity, 
placement costs, environmental impacts, social impacts, or other circumstances made using 
them impractical.  The specific reasons for screening are identified for each site in this section 
and summarized on Plate 8. 
 
 
Sites Located in the Lake City, MN Area (Not Shown on Plates): 

5.6.1   LAKE CITY PIT 
The Lake City Pit, located near the southwest edge of Lake City, MN, is an active gravel pit 
with an estimated capacity of 1.2 million CY at mine closure.  The site could receive material 
for mine reclamation and provide material for other beneficial use.  There are no apparent 
socioeconomic or natural resource issues.  The site is not suitable for hydraulic placement.  
Estimated placement costs are $22.00/cy.  The site was eliminated because placement costs 
are higher than other options. 

5.6.2   BREMER PIT 
This gravel pit is located south of Lake City, MN, along County Road 9.  The estimated 
capacity is 890,000 CY at closure.  Estimated placement costs are $22.50/cy.  The site is not 
suitable for hydraulic placement.  The site could receive material for mine reclamation and it 
could provide material for beneficial use.  The site was eliminated because estimated 
placement costs are higher than other options. 
 
 
Sites Located near Nelson, WI (Plate 4): 

5.6.3   WEISENBECK EAST 
This site is located north of Nelson, WI.  It is an agricultural parcel developed on a river 
terrace.  Estimated placement costs are $20.50/cy, and it has an estimated capacity of 3 
million CY.  The site is not suitable for hydraulic placement.  It is more expensive than other 
options in this area due to trucking costs (further distance and smaller roads).  Spring road 
restrictions imposed on Paradise Hill Road may limit the site’s availability.  This site was 
eliminated from further consideration due to higher placement costs and access conditions. 
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5.6.4   ALMA 1 (WODARZ TRUST) 
This site is an inactive limestone quarry located in the bluff area northeast of Nelson, WI.  It 
has an area of about 4 acres and an estimated capacity of 62,000 CY.  Estimated placement 
costs are $19.00/cy.  The limited capacity of the site makes it relatively inefficient for use as a 
placement site.  The site was eliminated from further consideration. 

5.6.5  ALMA 2 (MIKELSON) 
The Alma 2 site is located southeast of Nelson, WI.  (The parcel is shown in red on Plate 3A 
but not labelled.)  It is a small limestone quarry that may or may not be active.  The site is 7 
acres in size with an estimated capacity of 82,000 CY.  Estimated placement costs are 
$21.00/cy.  With a landscape position similar to the nearby Mikelson site, the haul distance 
from Alma Marina is approximately 5.5 miles via county roads and sinuous township roads.  
Placement costs are more expensive than other available options, and relatively small capacity 
makes its use inefficient.  For these reasons, the site was eliminated from further 
consideration. 

5.6.6   MIKELSON 
The site is a 47-acre agricultural parcel located southeast of Nelson, WI on an upland ridge.  
(The parcel is shown in red on Plate 3A but not labelled.) The haul distance from Alma 
Marina is approximately 6.5 miles via sinuous county roads.  The site is 47 acres in size with 
an estimated capacity of 750,000 CY.  Estimated placement costs are $21.00/CY.  Drainage 
swales on the property may meet wetland criteria.  The site would need significant erosion 
protection measures due its location on a ridge, and placement costs are more expensive than 
other available options.  For these reasons, the site was eliminated from further consideration. 
 
 
Sites Located near Wabasha, MN (Plate 5): 

5.6.7   STEGEMANN/DONDLINGER 
This is a 41-acre agricultural site located on a floodplain terrace of the Zumbro River in 
Wabasha, MN.  The owner at one time was interested in raising the site with dredged sand.  
Capacity has been estimated at 500,000 CYs.  Estimated placement costs are $19.50/cy.  The 
haul route to the site would be through Wabasha, and there is currently no access road to the 
site.  Parts of the site are zoned “Rural Residential Growth” and “Medium Density 
Residential.” There are two side hill seeps (fens) and wooded areas located on the property 
which is mostly farmed upland.  The western edge of the site likely contains wetlands.  This 
site was eliminated from further consideration due to the presence of wetlands, fens, and 
forested areas on the property and its higher estimated placement cost than other available 
options. 
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5.6.8   BURRICHTER 
Located immediately adjacent to Wabasha-Kellogg High School, the Burrichter property is a 
70-acre agricultural parcel.  Estimated placement costs are $18.00/CY and the capacity is 
1,200,000 CY.  The site is zoned for “Rural Residential Growth.” Placement of dredged 
material on this site would significantly raise its elevation relative to adjacent properties and 
visually impact nearby developed and developing areas.  The site was eliminated from further 
consideration because use as a placement site would be incompatible with surrounding 
properties.  The social effects were deemed substantial enough to dismiss this site from 
further consideration.   
 
Sites Located near Kellogg, MN (Plate 6): 

5.6.9   KELLOGG SITE 1 PIT (MATHY PIT) 
The Kellogg Site 1 Pit, located approximately 2.5 miles north of Kellogg, MN, is a gravel pit 
in the floodplain and on a terrace of the Zumbro River.  Material from Carrels West would be 
trucked through Wabasha approximately 4.5 miles to the site.  Estimated placement costs are 
$17.00/cy.  The site is 14 acres in size with a capacity of 150,000 CY.  While the placement 
of dredged material would help facilitate mine reclamation, the site contains a significant 
amount of bituminous debris.  The limited capacity and potential for contamination issues at 
this site precluded it from further consideration. 

5.6.10 KELLOGG SITE 2 PIT (WABASHA COUNTY PIT) 
The Kellogg Site 2 Pit is a small inactive gravel pit located immediately east of Kellogg, MN, 
on farmland immediately east of the railroad tracks.  Material would likely be transferred to 
the site from Carrels.  The site is 9-acres in size with a capacity of 75,000 CY.  Estimated 
placement costs are $20.00/cy.  While the placement of dredged material could be used for 
mine reclamation, the site has a higher estimated placement cost than other options.  There 
may be wetlands in the heavily-vegetated and forested areas of the site.  In addition, vehicular 
access through Kellogg and over the railroad tracks is a concern.  The limited capacity, 
accessibility concerns, and higher placement costs than other options eliminated it from 
further consideration. 

5.6.11 KELLOGG SITE 3 PIT (BENNETT & MATHY PITS) 
The Kellogg Site 3 Pit, located immediately southeast of Kellogg, MN, is a gravel pit located 
approximately 600 feet southeast of the Kellogg Site 2 Pit.  The entire 22-acre site is disturbed 
and it has an estimated capacity of 650,000 CY.  Placement of dredged material at this site 
could facilitate mine reclamation, but placement costs are higher than other options at 
$19.50/cy.  The limited capacity and higher placement cost eliminated it from further 
consideration. 
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5.6.12 KELLOGG SITE 4 PIT (BENNETT PIT) 
The Kellogg Site 4 Pit is a small active gravel pit located southeast of Kellogg near 159th 
Avenue.  Farmland and gravel roads border the site to the west and north, a residence with 
outbuildings borders the site to the south, and a wetland complex borders the site to the east.  
The site is 12-acres in size with a capacity of 250,000 CY.  While the placement of dredged 
material could be used for mine reclamation, wetlands on the site would need to be delineated 
and possibly avoided.  Placement cost is higher than other available options at $20.00/cy.  The 
limited capacity, active mining and stockpiling operations at the site, and high placement cost 
precluded the site from further consideration. 

5.6.13 BARTON FARM 
The Barton Farm site, located northeast of Kellogg, MN, is approximately 117-acres in area 
with a potential capacity of 2,500,000 CY.  It is located on the floodplain.  Farmed wetlands 
may be present on up to 60 percent of the site.  Placement costs of $19.50 per cubic yard are 
higher than other options.  Placement cost and potential wetland impacts eliminated the site 
from further consideration.   

5.6.14 FITZGERALD (FORMERLY BRAUN) 
The 200-acre property, located northeast of Kellogg, MN, is an agricultural site that has an 
estimated capacity of 3,000,000 CYs.  Estimated placement costs are $20.00/cy.  Hydraulic 
offloads of the Grand Encampment and Teepeeota placement sites and from dredge cuts via 
Finger Lakes are possible but unlikely to be cost-effective.  Site planning would need to 
consider wetlands and a ditch on the property as well as impacts along the pipeline route to 
the site.  Road improvements would be needed for equipment access and mechanical 
placement.  Farm buildings are present on the site, but no residence is evident.  The high 
placement cost compared to other similar sites eliminated it from further consideration. 

5.6.15 GUSA FARM 
The site is an 80-acre farm located northeast of Kellogg, MN, on a floodplain terrace of the 
old Zumbro River.  Map reviews detected no wetland signatures on the site.  Road 
improvements would be needed for access and mechanical placement.  Estimated capacity is 
2,000,000 CY.  Estimated placement costs are $19.50/cy.  A farmstead on the site would need 
to be purchased, and the placement costs are higher compared to other sites.  For those 
reasons, the site was eliminated from further consideration. 

5.6.16 BARTON 
This site, located northeast of Kellogg, MN, is 120-acre farm located between the Gusa Farm 
and Fitzgerald (Formerly Braun) sites on a floodplain terrace of the old Zumbro River.  The 
site has an estimated capacity of 2,000,000 CY.  Estimated placement costs are $19.50/cy.  
There are two persistent wet signatures on the property that are likely farmed wetlands.  The 
high placement cost compared to other similar sites eliminated it from further consideration. 
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5.6.17 GUSA/FITZGERALD LEVEE 
The site, located northeast of Kellogg, MN, is a 94-acre farmed area behind a levee on a 
floodplain terrace that parallels the north bank of the Zumbro River.  There are persistent wet 
signatures in the far west corner and along southern boundary of the site.  Capacity is 
estimated at 1,300,000 CY based on an average 10-foot fill height due to the narrow nature of 
the site.  Estimated placement costs are $20.00/cy.  High placement costs are consistent with 
adjacent sites, which eliminated it from further consideration.   
 
 
Sites Located near Alma, WI (No Detailed Plate Included): 

5.6.18 HILLIG   
This is a 128-acre agricultural site located on the bluff area east of Alma, WI.  (The parcel is 
shown in red on Plate 3B but not labelled.)  There is a farmstead located on the property that 
would be impacted.  Estimated placement costs are $18.50/cy, which is slightly lower than 
other options in the area.  The site is not suitable for hydraulic placement.  The winding 
access road to the site has a steep grade, and material placed at the site would be vulnerable to 
erosion due to its landscape position on an upland ridge.  This site was eliminated from 
further consideration due to site access concerns and potential erosion issues. 

5.6.19 HAGNOLL RAVINE   
This is an eroded ravine located 10 miles east of Alma, WI in Section 12, T22N, R12W.  (The 
parcel is located east of the extent of Plate 3A and is not shown.) Estimated placement costs 
are $21.00/cy.  The site was eliminated from consideration due to higher cost than other 
available options. 
 
 
Sites Located near Buffalo City, WI (Plate 7): 

5.6.20 KARS/FLURY 
This is a 68-acre agricultural site located north of Buffalo City, WI, on land adjacent to the 
Flury East and Lewis/Kars sites between Hwy 35 and railroad tracks.  Estimated placement 
costs are $19.00/cy.  A review of this site indicated that wetlands were prevalent in the south-
central portion of the site and likely present in the forested area on the north end.  This site 
was eliminated from further consideration due to environmental concerns. 

5.6.21 FLURY WEST 
Flury West is a 35-acre agricultural site located north of Buffalo City, WI that was considered 
as a permanent placement site for material moved through Alma Marina.  Access to the site 
would involve crossing the railroad at both Alma Marina and near the site.  Estimated 
placement costs are $19.50/cy.  The site was eliminated from further consideration due to less 
efficient access and higher placement costs than other options.   
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5.6.22 LEWIS 
The Lewis site is a 160-acre agricultural parcel located north of Buffalo City, WI that was 
considered as a permanent placement site for material transferred by truck from Alma Marina.  
Access to the site would involve crossing the railroad at both Alma Marina and near the site.  
Estimated placement costs are $19.50/cy.  The landowner expressed interest in 2015 in 
potentially raising the elevation of the site by up to 6 feet if continued successful agricultural 
use could be guaranteed.  Placement methods that would allow for future agricultural use 
would significantly increase placement costs.  The site was eliminated from consideration 
because estimated placement costs are higher and access is less efficient than other options. 

5.6.23 COCHRANE PIT 1 (SCHWANKE PIT)  
The Cochrane 1 Pit is located east of Cochrane, WI.  (The parcel is located east of the extent 
of Plate 3B and is not shown.) It is an inactive limestone quarry approximately 10-acres in 
size with an estimated placement capacity of 100,000 CY.  Haul distance from Alma Marina 
is approximately 11.5 miles, resulting in high placement costs estimated at $26.00/cy.  The 
site was eliminated due to high cost. 

5.6.24 COCHRANE PIT 2 (BECKER PIT) 
The Cochrane 2 Pit is located east of Cochrane, WI.  (The parcel is located east of the extent 
of Plate 3B and is not shown.) It is an inactive limestone quarry approximately 6-acres in size 
with an estimated placement capacity of 70,000 CY.  Haul distance from Alma Marina is 
approximately 13.5 miles, resulting in high placement costs estimated at $28.50/cy.  The site 
was eliminated due to high cost. 

5.6.25 GRESHIK 
This 45-acre site is an inactive gravel pit surrounded by agricultural fields.  The site is located 
north of Buffalo City, WI south and east of County Road OO and west of the railroad tracks.  
Material from the Grand Encampment island transfer site was hauled through the Alma 
Marina transfer site to this site in 2015 to fill the gravel pit.  The site has an estimated usable 
capacity of 720,000 CY due to wetlands on the eastern third of the property.  A large electric 
power line crosses the northeast corner of the site.  The truck route from Alma to this location 
crosses railroad tracks twice, first at Alma Marina and then on County Road OO.  The site is 
adjacent to residential properties to the north, west and southwest.  Estimated placement costs 
are $18.00/cy.  Although the site has the lowest cost per CY of the sites in the Buffalo City 
area, it has unacceptably high impacts to adjacent residential properties and only has capacity 
for half of the quantity estimated to move through the Alma Marina transfer site.  The site was 
eliminated due to insufficient capacity and high impacts to adjacent properties. 
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5.6.26 HABITAT CONSTRUCTION 

Lake Pepin Island Construction.  The Corps often builds islands and other earthen structures 
in the Mississippi River as features of Habitat Rehabilitation and Enhancement Program 
(HREP) projects.  The bases of the islands are typically constructed using granular fill 
obtained from main channel dredging.  In addition to the sand island base, a typical island 
also requires topsoil (fines), rock stabilization, and vegetation.  The islands are topped with 
fine fill material obtained from access dredging and/or habitat dredging.  Rock obtained from 
off-site quarries or pits is used to stabilize the shorelines.  The islands are usually vegetated 
with grasses and trees native to the floodplain. 
 
The Corps briefly looked at hydraulic placement of dredged material from the Chippewa 
Delta to construct islands in lower Lake Pepin near the town of Pepin, WI.  This action would 
face many challenges.  When costs for these additional features are added to the cost of 
dredging the sand from the main channel, it costs approximately $30 per cubic yard of sand 
placed.  These costs make island construction uncompetitive with upland material placement 
sites.  In addition to the high placement costs, concerns were expressed regarding impacts to 
an existing high quality habitat area for fish and effects to the floodplain.  For these reasons, 
island construction in lower Lake Pepin was not carried forward in the DMMP. 
 
A Lake Pepin island construction option was not included in the summary Table in Chapter 5.  
However, if future interests in island construction in Lake Pepin change, funding from other 
programs or outside sources, or in-kind work to construct these additional features, can make 
island construction a viable alternative.  The Corps would be willing to work with interested 
parties to utilize dredged material for these types of projects if such opportunities and interests 
arise. 

Habitat Restoration in Lower Pool 4 through the Use of Dredged Material.  Dredged 
material has periodically been used for habitat improvement on the UMR.  Locally, dredged 
material has been used to create islands (e.g., Spring Lake Island in Pool 5), as well as raise 
floodplain elevations to create topographic diversity and conditions favorable for floodplain 
forest (L/D 4 Embankment).  Indirect benefits also occur as other construction materials, such 
as fine material used to cap dredged sand, can be obtained from the river.  This benefits 
aquatic backwater habitats via increased water depth.  Beneficial use of dredged material for 
habitat purposes can be performed if the project costs are generally similar to other methods 
for permanent placement of dredged material.  This presents a unique opportunity to benefit 
river habitat without use of traditional funds for river restoration.   
 
The potential to improve habitat in Lower Pool 4 was investigated through collaboration in 
2014 with agency partners, including the Wisconsin and Minnesota Departments of Natural 
Resources as well as the USFWS Refuge office for this portion of the UMR.  Any potential 
environmental use of dredged material was open to consideration in Lower Pool 4.  This 
includes using sand for constructing islands, as well as raising land dominated by reed canary 
grass for the benefit of floodplain forest. 
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None of these options will be pursued in detail as a part of this study in Lower Pool 4.  The 
reasons include: 

1)  Collectively, there was very little interest expressed in these options by the natural 
resource agencies.  At least one of the agencies believed there would not be any appreciable 
long-term benefits that could be achieved for natural resources in Lower Pool 4 through large-
scale placement of sand in the floodplain. 

2)  The preferred option from agency partners generally appears to be placement out of 
the floodplain (or at least on agricultural land, urban areas, or similar sites). 

3)  Placement of dredged material in floodplain areas can result in increases in water 
elevations during flood conditions.  Increases in flood height related to islands or similar 
placement would need to be evaluated and ensured to comply with applicable regulations.  
This could take a large amount of design and coordination work.  . 

4)  Cost differences for these options were not well understood, and would take further 
planning to potentially reach a point where habitat restoration with dredged material would be 
cost effective.  However, given lack of support, further planning to optimize these costs was 
not appropriate given eventual designs may not be supported anyway. 
 
Given the above, beneficial use of sand for habitat was dropped from further consideration in 
Lower Pool 4 at this time.  However, this option may be considered in the future if resource 
agencies’ goals change and sufficient outside funding sources, such as the Upper Mississippi 
River Restoration program, become available for planning and construction. 

5.7 Screened Sites with Potential for Future Use  

The following sites were determined to be suitable for potential future use but not optimal as 
part of the least-cost environmentally acceptable plan for the next 40 years.  These 
opportunities are described below, along with the reasons for screening them from 
consideration for the preferred plan.   
 
 
Site Located in the Nelson, WI Area (Plate 4): 

5.7.1  HETRICK 
This is an agricultural site located north of Nelson, WI that could have an estimated capacity 
of 2.7 million CY.  Estimated placement costs are $19.00/cy.  Loaded trucks from on-shore 
transfer sites would need to make a left turn across Hwy 35 to access this site.  Overhead 
power lines that cross the property would need to be avoided or relocated.  The site also 
contains a small wetland representing about 5 percent of the acreage at the site. 
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Sites Located in the Wabasha, MN Area (Plate 5): 

5.7.2   WABASHA SAND AND GRAVEL 1  
This is a highly disturbed active gravel mining site located on the southwest edge of Wabasha, 
MN.  There are no wet signatures on the property outside of the active mining areas, and those 
that exist within the active mining area would not be jurisdictional under Section 404 of the 
Clean Water Act.  Forested areas at the northwest corner of the property line would need to be 
checked for wetlands.  Material would likely be trucked from the Wabasha Gravel Pit or 
Carrels sites.  The site could be considered for permanent mechanical placement after mining 
operations are completed.  The owner has expressed interest in accepting dredged material in 
approximately 5 years.  The estimated capacity is 900,000 CY after mining is completed.  
Estimated placement costs are $16.00/CY. 

5.7.3   WABASHA SAND AND GRAVEL, ARMY RESERVE CENTER PIT 
This is a highly disturbed site located on the southwest edge of Wabasha, MN.  The site has a 
limited capacity of 50,000 CY and its potentially active mining status and small capacity 
makes it unfavorable for consideration at this time.  Estimated placement costs are $20.00/CY 
due to high site development costs relative to capacity.  The site could be used as a permanent 
placement site for mine reclamation and for beneficial use removal depending on future needs 
and cost.   

5.7.4   WABASHA BALL FIELDS 
The Wabasha Ball Fields site is an existing 18-acre recreational site with dedicated outdoor 
areas for baseball, tennis, ice hockey, parking, and a skateboard park.  The city has expressed 
interest in raising the elevation of the site, which has a potential capacity of up to 145,000 
CY.  There are no wetland issues with the site, but valuable park infrastructure would be 
impacted if material were placed there.  The site is too small for efficient ongoing placement 
operations.  The site could be considered in the future as a permanent placement site if the 
City removes its infrastructure and requests the dredged material.  In addition, the state is 
considering part of this site as a potential alternative route for the MN Hwy 60 connection 
with Hiawatha Drive West.  The site may be viable in the future as a permanent placement 
site if that activity is compatible with the City’s land use plans and the State’s plans for the 
MN Hwy 60.  Estimated placement costs are $17.50/cy.   

5.7.5 MOSQUITO FIELD 
The City of Wabasha has expressed interest in placing 6 feet of material on this 3-acre vacant 
lot.  It is too small for on-going operations but could accept up to 29,000 CYs for permanent 
placement and development.  Estimated placement costs are $17.50/cy.  There are no wetland 
issues on the site; however, the City would need to address floodplain and environmental 
issues and obtain required permits before the Corps could approve the site in the future.   
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5.7.6   WABASHA SAND AND GRAVEL, FUTURE RESIDENTIAL 
The 30-acre open area on a terrace of the Zumbro River contains a small amount of wetlands 
adjacent to eastern property edge along river that could probably be avoided.  The site could 
hold up to 250,000 CY of fill material if it is developed.  The site could be considered in the 
future after the owner defines parameters and obtains necessary permits.  Estimated placement 
costs are $17.00/cy. 

5.7.7    SOUTHSIDE FITZGERALD 
The Southside Fitzgerald site is a 16-acre parcel located on the right bank of the Mississippi 
River in Wabasha, MN, and is described in Section 5.8.8.  While it could have potential in the 
future as a permanent placement site for an estimated 400,000 cy of dredged material, it has a 
more practical use as an on-shore transfer site for material placed hydraulically from the Crats 
and Teepeeota dredge cuts; hence, it is carried forward in the plan for that purpose.   

5.7.8   WABASHA SAND AND GRAVEL HIGH SCHOOL SITE 
The 180-acre site is located on a terrace of the Zumbro River south of Wabasha, MN, and 
contains a combination of farmed areas and open field or fallow agricultural land.  More than 
half of this property (approximately 60 percent) is wetland.  Dredged material placement is 
not currently compatible with surrounding land use, but if mined in the future the resulting 
post-mining pit could be used as a permanent placement site for estimated 3,000,000 CY.  
Estimated placement costs are $19.00/cy assuming pit reclamation.  It is accessible for both 
mechanical and hydraulic placement.   
 
 
Sites Located in the Kellogg, MN Area (Plate 6): 

5.7.9   W.  FITZGERALD 
The 65-acre agricultural site is located north of Kellogg, MN, on a floodplain terrace of the 
Zumbro River.  Potential mechanical placement capacity is estimated at approximately 1.6 
million CY.  Estimated placement costs are $19.00/cy.  There are no persistent wetlands on 
site, but a drainage channel runs through the west half of the property.  It has slightly higher 
placement costs than other options and contains a farmstead.  The site could be further 
evaluated in the future if additional capacity is required. 

5.7.10 J&S FITZGERALD 
This 72-acre upland agricultural site is located north of Kellogg, MN, There appear to be two 
small wetland basins in the central and eastern areas of the site.  In addition, the site contains 
a residence that would likely be affected by placement operations.  Potential capacity was 
estimated at 1,900,000 CY.  Estimated placement costs are $19.50/cy.  The site is adjacent to 
lower-cost sites and could be considered in the future if additional capacity is required. 
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5.7.11 RIESTER/BARTON 
This is a 168-acre farm site located north of Kellogg, MN, on a floodplain terrace of the 
Zumbro River.  There is a pond located in the center of the property near an irrigation pivot 
and a newer home, and three farmed wetland signatures are also visible in the north central 
field.  A few drainage swales in the NW may also meet wetland criteria.  The NE field and the 
remainder of fields in the south half of the property do not have any persistent wet signatures.  
Residential and/or irrigation wells are likely present and would need to be protected or 
abandoned.  Two homes on the site could remain if only the eastern portion of property is 
filled.  The eastern 2/3 of the parcel is about 20 feet lower than the western side, so a 15-foot 
fill height on eastern portion only (allowing room to avoid wetlands) would translate to an 
estimated 4 million CY capacity.  Estimated placement costs are $19.00/cy.  Costs are slightly 
higher than the Drysdale sites, and use of this site poses greater potential wetland impacts.  
The Riester/Barton site, or a portion of it, could be considered in the future if additional 
capacity is required. 
 
 
Site Located in the Alma, WI Area (No Detailed Plate Included): 

5.7.12 SECRIST RAVINE 
The site is an eroded ravine located 2.5 miles from Alma Marina in the SW ¼ of Section 25, 
T22N, R13W.  (The site is shown in red on Plates 3A and 3B but not labelled.) Buffalo 
County expressed interest in placing dredged material to help repair the erosion at this site.  
Estimated placement costs are $16.00/cy, assuming others would pay to stabilize the material.  
The site has high potential for additional erosion and would require significant design effort 
and constructed features to ensure that the dredged material would remain stable.  The site 
also has potential wetlands and habitat concerns.  It has an estimated capacity of 120,000 CY.  
The site could be considered in the future after the County or landowner conducts appropriate 
environmental analyses, defines design parameters and obtains necessary permits. 
 
 
Sites Located in the Buffalo City, WI Area (Plate 7): 

5.7.13 LEWIS/KARS 
The site is 96-acre agricultural parcel located north of Buffalo City, WI.  It is adjacent to the 
railroad and could be used for both mechanical placement of material from Pool 4 and 
hydraulic placement from Pool 5.  Access to the site from Pool 4 would involve crossing the 
railroad at both Alma Marina and near the site.  It has an estimated capacity of 2,300,000 CY.  
Estimated mechanical placement costs from Pool 4 are $19.50/cy.  The unit cost is similar to 
other options in this area.  Wetlands may be present on east half of property and beneath the 
tree canopy areas on the site.  No wetland signatures were detected in west half of site.  
Provided impacts to wetlands can be avoided or mitigated, the site has potential to be 
developed as a permanent placement site in the future.   
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5.7.14 REGLIN & HESCH PIT 
The 19-acre site, located north of Buffalo, WI, is a gravel pit with an estimated capacity of 
460,000 CYs based on its current condition.  Access to the site would involve crossing the 
railroad at both Alma Marina and near the site.  Estimated placement costs are $19.00/cy.  
There are no wetland issues within the disturbed areas of the site.  The site could be used for 
both hydraulic (from Pool 5) and mechanical placement.  The site is located on a terrace 
adjacent to railroad tracks.  Because the site has limited capacity and less efficient access than 
other available options, it is not being considered for placement at this time.  It could be 
considered in the future as part of a reclamation plan if mining progresses and additional 
capacity is created. 

5.8  Sites Carried Forward as the Tentatively Selected Plan 

Following are descriptions of the sites carried forward.  Together, these sites constitute the 
TSP and the Federal Standard.   
 
Five permanent placement sites are capable of meeting operational needs and containing the 
40-year capacity from the dredge cuts in Lower Pool 4.  The 40-year capacity need is 
estimated to be 10,170,000 CYs of dredged material.  This total does not include the 480,000 
CY from Beef Slough over 40 years, since that material has historically been beneficially 
used.  The tentatively selected permanent placement sites, with their respective capacities, are:  
Drysdale (5,500,000 CY), Drysdale Farms (1,600,000 CY), Weisenbeck West (1,900,000 
CY), Wabasha Sand and Gravel 2 (650,000 CYs), and Flury East (1,500,000 CY).  Having 
sites located in three different general areas, i.e.  Kellogg, Nelson and Buffalo City, provides 
flexibility to adjust operations depending on local conditions such as road construction in a 
given year. 
 
There are four on-shore placement and transfer sites identified in the Tentatively Selected 
Plan, Wabasha Gravel Pit, Carrels East/Carrels West, Alma Marina, and Southside Fitzgerald.  
Overall Lower Pool 4 dredged material management operations could make use of all four 
transfer sites in Lower Pool 4.  Having multiple options provides flexibility to the Corps to 
guarantee that the lowest cost method for any given job (mechanical and/or hydraulic) could 
be used. 
 
The four historically-used island transfer sites in the Mississippi River, Reads Landing, Crats, 
Teepeeota, and Grand Encampment, would remain available for use when necessary.  These 
sites preserve the Corps’ ability to react quickly in an environmentally acceptable manner 
when channel conditions require immediate action.   
 
The following paragraphs provide details on the sites in the Tentatively Selected Plan.  The 
sites are grouped by regional location, i.e., Nelson, Wabasha, Alma, Kellogg, and Buffalo 
City Areas, and include both permanent placement sites and transfer sites. 
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Sites Located in the Nelson, WI Area (Plate 4): 

5.8.1  WEISENBECK WEST (PERMANENT PLACEMENT) 
General Description:  The site is located just north of Nelson, WI.  It is a 78-acre agricultural 
parcel that has been planted annually over the years with row crops and grasses.  The farmed 
portion of the site would be used for permanent placement of dredged material transferred by 
truck from on-shore transfer sites.  The site is not suitable for hydraulic placement. 
  
Ownership:  Private 
  
Size and Capacity: Site Area: 78 Acres 
 Average Fill Depth: 15 Feet 
 Capacity: 1,900,000 CYs 
 Beneficial Use Removal: Yes 
 
Operational Feasibility:  The site is suitable for mechanical placement of material from 
Lower Pool 4.  Estimated placement costs are $19.00/cy.  There are no overhead power line 
issues with this site, and the right turn access to the site from Hwy 35 is safer than it is for the 
adjacent Hetrick site.  There would likely be no seasonal weight restrictions along the 
transportation route from the Carrels or Alma Marina on-shore transfer sites. 
 
Natural Resources:  Wetlands appear to occupy the northern forested area of the site, which 
is estimated to be 15 percent of the site.  Impacts to those wetlands would need to be avoided. 
 
Socioeconomics:  The farmstead on the property and structures on adjacent properties are 
likely over 50 years old, therefore, effect determinations on eligible historic properties may be 
required and coordinated with the State Historic Preservation Office.  The site would be 
available for general beneficial use by the public. 
 
 
Sites Located in the Wabasha, MN Area (Plate 5): 

5.8.2  CARRELS WEST (ON-SHORE TRANSFER SITE) 
General Description:  The Carrels West site, located on the northwest end of the City of 
Wabasha, MN, is part of a proposed new on-shore transfer site capable of accepting dredged 
material placed hydraulically and mechanically.  This site and the adjacent Carrels East site 
would be used together.  The site is identified in the approved CMMP with potential 
environmental impacts discussed in the associated Final Environmental Impact Statement 
(FEIS, USACE 1997).  The CMMP identifies use of the site for both mechanical and 
hydraulic placement.  The site would be extended slightly from the CMMP to include the 
narrow lane leading directly to the river to facilitate access to the site (Plate 5; CMMP and 
USACE 1997).  Impacts would not be expected to be appreciably different, relative to the 
1997 EIS, as this access corridor is elevated and generally disturbed.  The owner currently 
utilizes some of the material in the area for beneficial use.  Hydraulic access from Carrels 
West to Wabasha Gravel Pit is feasible in future.  It is relatively small for consideration as a 



Formulation of Alternatives and Plan Selection  51 

permanent placement site now; however, permanent placement may be considered in the 
future.   
 
Ownership:    Private 
 
Size and Capacity: Site Area:   13 Acres 
 Fill Depth:  Not applicable to transfer sites 
  Capacity:   700,000 CYs (combined with Carrel’s East)  
                          Beneficial Use Removal: No 
 
Operational Feasibility:  The combined Carrels West/Carrels East form a new on-shore 
transfer site capable of accepting dredged material placed hydraulically and mechanically.  
Dredged material would be barged or pumped to the site from island transfer sites (e.g., Reads 
Landing, Crats Island, Teepeeota Island) or directly from dredge cuts (e.g., Chippewa Delta, 
Reads Landing, Crats Island, and Teepeeota Point).  Facilities would be constructed on site to 
accommodate barge unloading, stockpiling, and loading onto trucks for transport to 
permanent upland sites.  The site’s close proximity to dredge cut areas in Lower Pool 4 is 
advantageous for the goal of reducing the need for island temporary placement and double 
handling of material, thereby significantly reducing dredged material management costs. 
 
Natural Resources:  The site is an abandoned gravel pit located upstream of the upper boat 
harbor in the City of Wabasha.  Adjacent land use is agricultural and residential.  Areas 
outside of the existing pit adjacent to Mississippi River, and in the forested areas of the 
northeast portion of the site, may contain wetlands.  An expansion of the site for the purpose 
of offloading dredged material would require an assessment of any wetlands that may be 
present.  A Phase 1 ESA report is complete, and Phase 2 investigations showed that there are 
no apparent HTRW concerns at this site, although there is some debris and material on the site 
(i.e.  vehicles, barrels, bricks, construction materials, etc.) that would need to be removed.  An 
effect determination on the Northern long eared bat may need to be coordinated with the 
USFWS.  Access dredging would be needed to get barges from the navigation channel to the 
transfer site. 
 
Socioeconomics:  Continued use of the abandoned gravel pit at this site would not be 
expected to result in a change in land use or to adversely impact the surrounding area. 

5.8.3   CARRELS EAST (ON-SHORE TRANSFER SITE) 
General Description:  The proposed new on-shore transfer site is located adjacent to Carrels 
West on the northwest end of the City of Wabasha, MN.  The site is identified in the approved 
CMMP with potential environmental impacts discussed in the associated 1997 USACE FEIS.  
The CMMP identifies use of the site for both mechanical and hydraulic placement.  The site 
would be extended from that outlined in the CMMP to include the same general width, 
extending entirely to the river to facilitate access to the site (Plate 5; CMMP and USACE 
1997).  Impacts would not be expected to be substantially different, relative to the 1997 FEIS, 
as this area is generally disturbed.  However, some tree clearing would likely be needed to 
facilitate use of the site.  In conjunction with the Carrels West site, it is an ideal site to handle 
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both mechanical and hydraulic placement for transfer to trucks.  The site appears to contain 
some existing fill and debris in the cleared areas.  Hydraulic access to Wabasha Gravel Pit 
would be feasible in future.   
 
Ownership:   Private 
 
Size and Capacity:    Site Area: 14 Acres 

Fill Depth: Not applicable to transfer sites  
   Capacity: 700,000 CYs (combined with Carrel’s West) 

   Beneficial Use Removal: No 
 
Operational Feasibility:  This site is combined with Carrels West for operations.  See the 
discussion for the Carrels West site. 
 
Natural Resources:  Areas outside of the existing pit and adjacent to Mississippi River may 
be wetlands.  Depending on operational needs, some tree clearing would likely be required 
and effects to Northern Long Eared Bat habitat would need to be coordinated with the 
USFWS.  Some disturbance to the river bottom and river bank may be needed to facilitate 
access to off-load material. 
 
Socioeconomics:  Use of this site for the placement and transfer of dredged material would 
result in a land use change, but would not be expected to have significant effects to 
surrounding areas.   

5.8.4   READS LANDING (ISLAND TRANSFER SITE) 
General Description:  Reads Landing, located north of, and across the Mississippi River 
from, Reads Landing, MN, is a currently-used island transfer site located in the floodplain and 
floodway of the Mississippi River near River Mile 763.2.  The site is identified in the 
approved CMMP with potential environmental impacts discussed in the associated 1997 
USACE FEIS.  The Corps will continue past practice and use the site to store dredged 
material until capacity is reached and it is practical to move.  There is no land access to this 
site.  Dredged material has been periodically transferred hydraulically from Reads Landing 
via a submerged pipeline to the Wabasha Gravel Pit for beneficial use and reclamation.  
Stabilization measures were implemented in the late-2000s along the riverward shoreline of 
the island. 
 
Ownership:     USFWS 
 
Size and Capacity: Site Area: 22 Acres 
 Fill Depth: Not applicable to transfer sites 
 Maximum Capacity: 1,300,000 CYs 
 Beneficial Use Removal: No 
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Operational Feasibility:  Site is suitable for both mechanical and hydraulic placement of 
dredged material from Lower Pool 4.   
 
Natural Resources:  The Reads Landing dredged material placement site is bordered by the 
river, bottomland, hardwoods, and backwater slough.  There is no vegetation located within 
the diked containment and material placement areas of the site.  The site consists primarily of 
highly-disturbed, barren sand placed here from previous dredging events.  There are no 
known cultural resources at the site, and there are no known federally-listed threatened and 
endangered species within the placement and containment areas of the site. 
 
Socioeconomics:  There is no access to the site by road, which limits the beneficial uses. 

5.8.5   WABASHA GRAVEL PIT; PERMANENT PLACEMENT & TRANSFER SITE 
General Description:  The site, located on the northwest edge of the City of Wabasha, MN, is 
a former sand and gravel pit that is a primary existing permanent placement site and transfer 
site for the Reads Island and Crats Island hydraulic offloads via an existing pipeline easement.  
The site has been used several times by the Corps for dredged material placement.  The site is 
identified in the approved CMMP with potential environmental impacts discussed in the 
associated 1997 USACE FEIS.  Dredged material placed at Wabasha Gravel Pit (WGP) has 
been transferred by truck to the Wabasha Sand and Gravel Pit 2 site for mine reclamation and 
permanent placement.  The site is also open to the public for beneficial use.  The site is 
currently at or near capacity, but it would continue to be used as a transfer site. 
 
Ownership:   USACE 
  
Size and Capacity: Site Area: 70 Acres 
 Fill Depth: Not applicable to transfer sites 
 Capacity: Will vary with ongoing operations 
 Beneficial Use Removal: Yes 
  
 
Operational Feasibility:  Site is a hydraulic placement site with no direct access to the river 
for mechanical dredging operations. 
 
Natural Resources:  This placement site is a highly disturbed, active dredged material 
placement site with no wetland signatures present within the active mining areas and existing 
stockpiles.  An on-site retention pond in the southwest corner of the site that resulted from 
beneficial use removal activities is not considered to be a jurisdictional Water of the US since 
the pond is a water-filled depression created in dry land incidental to mining or construction 
activities, including pits excavated for obtaining fill, sand, or gravel that fill with water (40 
CFR §230.3). 
 
Socioeconomics:  Continued use of the site would not affect land use.  Material would be 
used for reclamation purposes and would be available to the public for beneficial use.  There 
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would likely be no additional direct impacts to the floodplain, cultural resources, aesthetics, 
habitat, recreation, or to the transportation system. 

5.8.6   WABASHA SAND AND GRAVEL PIT 2 (PERMANENT PLACEMENT) 
General Description:  The site, located on the west side of Wabasha, MN, is an active 
dredged material placement site in an inactive gravel pit.  The Corps has a real estate 
agreement to place material there through 2020.  The environmental impacts associated with 
the development of this location were discussed in an Environmental Assessment and 
associated Finding of No Significant Impact (USACE 2015).  By way of adoption in 2015 by 
the River Resources Forum, this placement site is now considered to be a part of the approved 
CMMP. 
 
Ownership:   Private 
  
Size and Capacity: Site Area:  12 Acres 
 Fill Depth:  Not applicable to mine pit reclamation site 
 Capacity:   650,000 CYs 
                       Beneficial Use Removal:  Private Yes / Public No 
  
Operational Feasibility:  Site would receive material transferred from the Carrels or Wabasha 
Gravel Pit sites for permanent placement.  A lease renewal or outright purchase of the site 
would be needed beyond the year 2020.   
 
Natural Resources:  This is a highly disturbed site at an active gravel mining operation.  
There are no wet signatures on the property outside of the active mining areas and those that 
exist within the active mining area would not be jurisdictional waters under the CWA.  
Forested areas at the NW and SW corners of the property line would need to be checked for 
wetlands and avoided if wetlands are present. 
 
Socioeconomics:  Continued use of the site would not affect land use.  Material would be 
used for reclamation purposes but would not likely be available to the public for beneficial 
use.  There would likely be no additional direct impacts to the floodplain, cultural resources, 
aesthetics, habitat, recreation, or to the transportation system.  Material placed at the site is 
economical at an estimated $15/cy. 

5.8.7   CRATS ISLAND (ISLAND TRANSFER SITE) 
General Description:  Crats Island is located east of, and across the river from, Wabasha, 
MN, near RM 759.3.  It is an existing island transfer site with no land access located in the 
floodplain and floodway of the Mississippi River.  The site is identified in the approved 
CMMP with potential environmental impacts discussed in the associated 1997 USACE FEIS.  
The site has been actively used by the Corps for dredged material placement.  Past practice 
has been to use the site for direct hydraulic placement from the Crats Island dredge cut.  
Dredged material is placed at this site until capacity is reached and it becomes practical to 
remove.  Material has historically been transferred hydraulically from Crats Island to various 
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on-land locations in and around the vicinity of Wabasha.  Crats Island will be offloaded 
hydraulically to WGP in 2016-2017.  Stabilization measures were implemented in the late-
2000s along the riverward shoreline of the island. 
 
Ownership:   USACE and USFWS 
  
Size and Capacity: Site Area: 22 Acres 
 Fill Depth: Not applicable to transfer sites 
 Maximum Capacity: 1,427,000 CYs 
 Beneficial Use Removal: No 
  
 
Operational Feasibility:  The site is suitable for both mechanical and hydraulic placement of 
material from Lower Pool 4.   
 
Natural Resources:  The site is bound by bottomland forest and the main navigation channel.  
There is no vegetation located within the diked containment and material placement site.  
There are no known cultural resources at the site, and there are no known federally-listed 
threatened and endangered species within the placement and containment areas of the site. 
 
Socioeconomics:  There is no access to the site by road, which limits the beneficial uses, but 
offloaded material has been used beneficially for landfill and stockpile purposes.   

5.8.8   SOUTHSIDE FITZGERALD (ON-SHORE TRANSFER SITE) 
General Description:  The site is located southeast of Dugan Avenue between River Drive 
South and the Mississippi River on the south side of Wabasha, MN.  It is an undeveloped 
agricultural parcel situated adjacent to a backwater area of the river. 
 
Ownership:   Private 
  
Size and Capacity:  Site Area: 12 Acres 
              Fill Depth: Not applicable to transfer sites 
    Capacity: 100,000 CYs 
  Beneficial Use Removal: No 

       
Operational Feasibility:  The site is ideally located for hydraulic placement directly from the 
Crats and Teepeeota dredge cuts.  The site provides a significantly less expensive on-shore 
alternative to using the Crats and Teepeeota island transfer sites.  Typical operation of the site 
would include short-term hydraulic dredging in the summer, followed by loading and hauling 
activities to move the dredged material to an upland placement site and restore capacity at the 
transfer site for the next dredging season.  The Corps does not currently propose to use the 
site for mechanical dredging operations, because access dredging, barge handling and 
mechanical rehandling operations on site would have greater social and ecological impacts 
relative to hydraulic dredging operations.  Using the Southside Fitzgerald site to support 
mechanical dredging would cost about $1.50/cy less than using either the Carrel’s or Alma 
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Marina sites, but it would cause greater aesthetic impacts to adjacent properties.  Truck access 
to the Southside Fitzgerald site would need to be improved, as discussed in Appendix A, 
Traffic Management Plan.  The Corps will coordinate with the City of Wabasha regarding 
access to and use of this site.   
 
Natural Resources:  The site has been disturbed by normal farming practices, such as discing 
and tilling, and there are no wetland signatures on the property.  The hydraulic pipeline route, 
and a potential barge access location, may require minimal tree clearing.  No impacts to the 
floodplain are anticipated. 
  
Socioeconomics:  Land use at Southside Fitzgerald would change as a result of placement and 
transfer operations, as would the viewshed from neighboring properties.  Placing dredged 
material at the site would change the current land use from agricultural to a USACE-owned 
and managed dredged material placement site.  The site would be developed and managed to 
minimize aesthetic impacts to adjacent properties to the extent practicable.   

5.8.9   TEEPEEOTA POINT (ISLAND TRANSFER SITE) 
General Description:  The site is located 1.5 miles downstream and across the Mississippi 
River from Wabasha, MN at RM 757.5 (Plate 3A.) The site is a bermed island containment 
area that has been used for dredged material placement since prior to 1975.  The site is 
identified in the approved CMMP with potential environmental impacts discussed in the 
associated 1997 USACE FEIS.  Stabilization measures were implemented in the late-2000s 
along the riverward shoreline of the island.   
 
Ownership:   USFWS 
  
Size and Capacity: Site Area: 16-46 acres 
 Fill Depth: Not applicable to transfer sites 
 Maximum Capacity: 972,000 CYs 
 Beneficial Use Removal: No 
  
Operational Feasibility:  The site is suitable for both mechanical and hydraulic placement of 
material from Lower Pool 4.  The Corps needs to amend the Memorandum of Understanding 
it has with the WDNR each time the site is expanded.   
 
Natural Resources:  Undisturbed and forested areas of Teepeeota Point that would be used in 
the future would require an assessment of effects to habitat, floodplain, and listed threatened 
and endangered species.  Undisturbed areas of Teepeeota Point that would be used in the 
future for temporary or permanent placement would require an assessment of effects to 
cultural resources and archaeological sites that may be present. 
 
Socioeconomics:  The site is accessed and used by recreational boaters.  There is no access to 
the site by road, which limits the potential for beneficial use.   
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Sites Located in the Alma, WI Area: 

5.8.10 GRAND ENCAMPMENT (ISLAND TRANSFER SITE) 
General Description:  The site, located 3 miles downstream and across the river from 
Wabasha, MN at River Mile 756.2, is a bermed island containment area that has been actively 
used for many years for temporary placement of dredged material.  The site is identified in the 
approved CMMP with potential environmental impacts discussed in the associated 1997 
USACE FEIS.  Stabilization measures were implemented in the mid-2000’s along the 
riverside shoreline of the island. 
 
Ownership:   USFWS 
  
Size and Capacity: Site Area: 8 Acres 
 Fill Depth: Not applicable to transfer sites 
 Maximum Capacity: 500,000 CYs 
 Beneficial Use Removal: No 
  
 
Operational Feasibility:  The site is suitable for both mechanical and hydraulic placement of 
material from Lower Pool 4.  There is no road access to the site.  Material must be removed 
when it is economical or when capacity is reached. 
 
Natural Resources:  Undisturbed areas of the Grand Encampment Island that would be used 
for dredged material placement in the future would require an assessment of effects to the 
floodplain and listed threatened and endangered species. 
 
Socioeconomics:  Recreational boaters use the shoreline and open area of the site.  There is 
no access to the site by road, which limits the potential for beneficial use.  Undisturbed areas 
of the Grand Encampment Island that would be used in the future for temporary or permanent 
placement would require an assessment of effects to cultural resources and archaeological 
sites that may be present.   

5.8.11 ALMA MARINA (ON-SHORE TRANSFER & BENEFICIAL USE SITE) 
General Description:  This on-shore transfer and beneficial use site is located on the north 
side of the City of Alma and is bound by the Mississippi River, the Burlington Northern 
Railroad, and the Alma Small Boat Harbor.  The site is identified in the approved CMMP 
with potential environmental impacts discussed in the associated 1997 USACE FEIS.  The 
site has been actively used for dredged material placement and public beneficial use removal. 
 
Ownership:   USFWS 
  
Size and Capacity: Site Area: 3 acres 
 Fill Depth: Not applicable to transfer sites 
 Capacity: 50,000 CYs 
 Beneficial Use Removal: Yes 
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Operational Feasibility:  Site is suitable for both mechanical and hydraulic placement of 
material from Lower Pool 4.  Beneficial use removal at the site averages approximately 
15,000 CY per year (600,000 CYs for the 40-year period of the DMMP).  Mechanical 
unloading may require periodic maintenance dredging of the access channel to the site.  There 
is good access for trucks and other land-based transportation at the site. 
 
Natural Resources:  The Alma Marina site has been used in the past as a public beneficial use 
site.  Due to past disturbance, there is no vegetation located within the diked containment and 
material placement site.  Any dredging required to maintain an access channel for mechanical 
placement would require an assessment of impacts to habitat and other potential 
environmental effects. 
 
Socioeconomics:  The placement site is used for beneficial use removal of dredged material.  
Cultural resources and archaeological sites are not likely present within the disturbed areas of 
the site. 
 
 
Sites Located in the Kellogg, MN Area (Plate 6): 

5.8.12 DRYSDALE (PERMANENT PLACEMENT) 
General Description:  The site, located north of Kellogg, MN, is a 230-acre agricultural 
parcel that has been planted annually over the years with row crops.  The farmed portion of 
the site would be used for permanent placement of dredged material transferred by truck from 
an on-shore transfer site.  The site is not suitable for hydraulic placement.  It is located just 
north of the Zumbro River in Zone A-2 Ag/Urban Fringe. 
 
Ownership:   Private 
  
Size and Capacity: Site Area: 230 Acres 
 Average Fill Depth: 15 Feet 
 Capacity: 5,500,000 CYs 
 Beneficial Use Removal: Yes 
  
Operational Feasibility:  The site is suitable for mechanical placement of material from 
Lower Pool 4.  Estimated placement costs are $18.50/cy.  It is the closest large site with 
access to Highway 61.  A preliminary Phase 1 Environmental Site Assessment database 
search found a reference to an “old Kellogg dump” in the vicinity of this property. Additional 
research is needed to verify that the property presents no unacceptable environmental risks.  
 
Natural Resources:  This site has the least amount of floodplain and wetland impacts of any 
permanent placement parcels considered in this vicinity.  Four small farmed wetland basins 
exist on this property in the NE section of the parcel.  The largest basin is along the NE 
property boundary and three others are located inland with the first directly west, followed by 
two others evenly spaced apart moving south.  The combined acreages of all four wetland 
basins is extremely small encompassing less than 2 percent of the Drysdale property.   
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Socioeconomics:  There are minimal safety, residential, and aesthetic impacts associated with 
this site. 

5.8.13 DRYSDALE FARMS (PERMANENT PLACEMENT) 
General Description:  The site, located north of Kellogg, MN, is an agricultural parcel 
located adjacent to the Drysdale site that has been planted annually over the years with row 
crops.  The farmed portion of the site would be used for permanent placement of dredged 
material transferred by truck from an on-shore transfer site.  The site is not suitable for 
hydraulic placement.   
 
Ownership:     Private 
  
Size and Capacity: Site Area: 68 Acres 
 Average Fill Depth: 15 feet 
 Capacity: 1,600,000 CYs 
 Beneficial Use Removal: Yes 
  
Operational Feasibility:  Site is suitable for mechanical placement of material from Lower 
Pool 4.  Estimated placement costs are $18.50/cy.  Direct impacts to the farmstead residence 
on the property could possibly be avoided, but indirect effects from placement operations 
would need to be determined.  Placement costs are similar to the adjacent Drysdale site. 
 
Natural Resources:  Minimal wetlands are present on the site.  However, a drainage channel 
cuts through the west half of the property near the farmstead.  The only wet signatures that 
exist in the western third of the property are near the drainage channel and farm house.  One 
small wetland exists in the north part of the NW corner just north of the farm and two other 
areas with persistent wet signatures exist to the east and south of the farm.  These areas 
represent approximately 5 percent of the site.  The site has undergone significant disturbance 
from normal farming practices in the past, therefore, adverse impacts to habitat or to 
federally-listed species are not anticipated.   
 
Socioeconomics:  A farmstead on the property and structures on adjacent properties are likely 
over 50 years old, therefore effect determinations on eligible historic structures may be required.   
 
 
Sites Located in the Buffalo City, WI Area (Plate 7): 

5.8.14 FLURY EAST (PERMANENT PLACEMENT) 
General Description:  The site, located northeast of Buffalo City, WI, is an agricultural parcel 
located south of Foegen Road and bordered by the railroad embankment to the west and Hwy 
35 to the east.  The site has been planted annually over the years with row crops.  The farmed 
portion of the site would be used for permanent placement of dredged material transferred by 
truck from the Alma Marina on-shore transfer site.  The site is not suitable for hydraulic 
placement.   
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Ownership:   Private 
  
Size and Capacity: Site Area: 94 Acres 
 Average Fill Depth: 10 feet 
 Capacity: 1,500,000 CYs 
 Beneficial Use Removal: Yes 
  
Operational Feasibility:  The site is suitable for mechanical placement of material from 
Lower Pool 4 through the Alma Marina transfer site.  Estimated placement costs are 
$19.50/cy.  A portion of Herman Street Road bisects the placement site; the average depth and 
capacity calculation assume the road would remain.  The 10-foot average depth also accounts 
for the narrow nature of the site, reasonable setbacks from property lines, and potential need 
to avoid wetlands on site.  A large electric power line is located along the western edge of the 
property adjacent to the railroad tracks.  The truck route from Alma to this location crosses 
railroad tracks only at Alma Marina.  The site has adequate capacity for all of the material 
expected to move through the Alma Marina transfer site over the next 40 years. 
 
Natural Resources:  Peripheral wetland areas at the site can likely be avoided, and 
unavoidable impacts could be mitigated on-site.  No tree clearing would be required, and no 
impacts to any appreciable habitat are expected. 
 
Socioeconomics:  The site has good access to Hwy 35 and placing material mechanically at 
the site would have minimal impacts to public safety, recreation, and aesthetics for adjacent 
properties when compared to other sites in this area.  Although the placement cost is slightly 
higher than other options in the area, the additional expense is considered worth the tradeoff 
to reduce adverse impacts in the Buffalo City area.  
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CHAPTER 6.  
Detailed Description of the Tentatively 
Selected Plan 

The Tentatively Selected Plan (TSP) represents the Federal standard for managing the 
estimated 10.7 million CYs of material that would be dredged from Lower Pool 4 during the 
40-year period of the DMMP.  The components of the TSP consist of permanent placement 
and transfer sites. 
 
Components of the plan are: 

1) Permanent Placement Sites:  Five upland placement sites where dredged material 
would be permanently placed; 

2) On-Shore Transfer Sites:  Four upland sites with river access where dredged 
material would be temporarily placed for transfer to permanent placement sites; 
and, 

3) Island Transfer Sites:  Four island placement sites that have been historically used 
by the Corps.   

 
Tentatively Selected Plan 

 
Permanent Placement Sites 
  

Permanent Upland   Long-Term Capacity   Cost/CY 
    Placement Sites      

 

Drysdale    5,500,000 CY  $18.50 
Drysdale Farms   1,600,000 CY  $18.50 
Weisenbeck West   1,900,000 CY  $19.00 
Flury East    1,500,000 CY  $19.50 
Wabasha Sand and Gravel 2     650,000 CY  $15.00 
 

Total     11,150,000 CY   
 
The permanent placement sites selected for the TSP have enough capacity to meet the 
requirements of maintaining Lower Pool 4.  Placement cost for each site is based on the 
transfer of material by truck from Carrels West, Wabasha Gravel Pit, or Alma Marina.   
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On-Shore Transfer Sites.  Four on-shore transfer sites with river access were selected for the 
TSP and are listed below.  The sites allow for placement of material directly from the dredge 
cuts where material can be hauled away over time.   
 

River Access Sites Maximum  Placement 
 Capacity Method 

Wabasha Gravel Pit (WGP) Varies Hyd. 
Carrels East & Carrels West  700,000 CY Hyd., Mech. 
Alma Marina 50,000 CY Hyd., Mech. 
Southside Fitzgerald 100,000 CY Hyd. 
 

Maximum capacities reflect the volume of material that could be stored temporarily at each 
site.  However, some of the sites, such as WGP, will vary over time in terms of stored dredged 
material.  Their value in the plan is to provide for on-land temporary placement of dredged 
material for transfer to one of the five permanent placement sites, to minimize the current 
practice of conducting periodic offloads from island placement sites, to provide opportunities 
for public and private beneficial use, and to provide for some storage contingency in the plan.   
 
Island Transfer Sites.  The four federally-owned island placement sites that have been used 
historically by the Corps are retained in the plan since they provide for some operational 
flexibility and contingency.  Maximum capacities of the island placement sites listed below 
are for the offloaded condition, and current available capacities were estimated as of 
September 2016.  The capacity on these sites is not included in the 40-year target capacity for 
permanent upland placement. 
 

Island Transfer  Maximum Available  Placement 
         Sites Capacity Capacity 1 Method 

 
Reads Landing  1,300,000 CY  130,000 CY  Hyd., Mech. 
Crats       706,000 CY  106,000 CY 2  Hyd., Mech. 
Teepeeota Point     972,000 CY    97,000 CY  Hyd., Mech. 
Grand Encampment     500,000 CY  133,000 CY  Hyd., Mech. 
 
1   As of September 2016 
2 Crats will have additional capacity available following 2016-2017 offload.   

6.1   Drysdale & Drysdale Farms 

Drysdale and Drysdale Farms are proposed permanent placement sites located adjacent to one 
another in Sections 15, 22, and 23, T110N, R10W, Wabasha County, MN.  At 7.1 million 
CYs, the two sites provide about 64 percent of the dredged material placement capacity for 
the 40-year life of this plan.  The sites have been and continue to be used for agricultural 
purposes and except for normal farming practices, the two sites are relatively undisturbed.  
Plan implementation would require purchase of the Drysdale properties in order to ensure the 
sites are available for long-term use.   
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Operation and Beneficial Use.  Dredged material placed at the Drysdale and Drysdale Farms 
combined site would be made available to the public for beneficial use.  Dredged material 
typically consists of clean sand, which is a useful commodity for general construction fill, 
winter road maintenance, landscaping, and other applications.  Some beneficial use of 
material placed at the site is assumed, which would continuously refresh the capacity 
available for material placement throughout the 40-year planning horizon.  Capacity was 
estimated based on an average placement depth of 15 feet.  These assumptions are based on 
prior experiences at other placement sites owned and operated by the Corps.  Material placed 
at the Drysdale sites would arrive via trucks from the Carrels or Southside Fitzgerald transfer 
sites. 

Site Layout and Preparation.  In order to maximize the dredged material capacity, some site 
preparation would be necessary.  At least two irrigation wells and sprinkler pivots would need 
to be abandoned and removed.  An existing bituminous access road along the west side of the 
site may need initial improvements to accommodate loaded trucks, but an eastward extension 
of County Road 81 to the placement site may be feasible.   

Access.  Access from Hwy 61 to Hwy 81 would be via existing right and left turn lanes.  The 
railroad crossing on Hwy 81 is a controlled crossing.  Hwy 30 runs adjacent to the west side 
of the site.   

6.2   Weisenbeck West 

The Weisenbeck West site is a proposed permanent placement site located north of Nelson, 
WI in Sections 25 and 36, T23N, R14W, Buffalo County.  The site has and continues to be 
used for agricultural purposes and except for normal farming practices, it is relatively 
undisturbed.  With an estimated capacity of 1.9 million CYs, it provides about 17 percent of 
the dredged material placement capacity for the 40-year life of this plan.  Plan implementation 
would require purchase of the Weisenbeck West property in order to ensure the site is 
available for long-term use.   

Operation and Beneficial Use.  Dredged material placed at this site would be made available 
to the public for beneficial use.  Dredged material typically consists of clean sand, which is a 
useful commodity for general construction fill, winter road maintenance, landscaping, and 
other applications.  Some beneficial use of material placed at the site is assumed, which would 
continuously refresh the capacity available for material placement throughout the 40-year 
planning horizon.  Capacity was estimated based on a placement depth of 15 feet.  These 
assumptions are based on prior experiences at other placement sites owned and operated by 
the Corps.  Material placed at the site would likely arrive via trucks from the Carrels or 
Southside Fitzgerald sites. 

Site Layout and Preparation.  No significant site preparation is anticipated at this site.  
Details will be developed prior to use of the site.  
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Access Improvements.  Access to the site would be developed from Mill Road or Highway 
25.  The proposed haul route for trucks would not need to cross any railroads.  Along 
northbound Highway 35, there is an existing right turn lane to Highway 25.  Along 
southbound Highway 35, there is no left turn lane to the site, but there is a bypass lane to the 
right that would allow traffic to safely pass left-turning vehicles. 

6.3  Flury East 

The Flury East site is a proposed permanent placement site bounded by Hwy 35, Foegen 
Road, and railroad tracks in Section 32, T21N, R12W, Buffalo County, WI.  It is located 
approximately 6 miles south of L/D 4 along Hwy 35.  The site has and continues to be used 
for agricultural purposes and except for normal farming practices, it is relatively undisturbed.  
With a capacity of 1.5 million CYs, it provides about 13 percent of the dredged material 
placement capacity for the 40-year life of this plan.  Plan implementation would include 
purchase of the Flury East property in order to ensure the site is available for long-term use.   

Operation and Beneficial Use.  Dredged material placed at this site would likely originate 
from Alma Marina and could be made available to the public for beneficial use.  Dredged 
material typically consists of clean sand, which is a useful commodity for general 
construction fill, winter road maintenance, landscaping, and other applications.  Some 
beneficial use of material placed at the site is assumed, which would continuously refresh the 
capacity available for material placement throughout the 40-year planning horizon.  These 
assumptions are based on prior experiences at other placement sites owned and operated by 
the Corps.   

Site Layout and Preparation.  Some site preparation would be necessary to maximize 
dredged material capacity.  The site plan will need to incorporate or reroute the portion of 
Herman Street Road that bisects the site.  Capacity was estimated based on an average 
placement depth of 10 feet due to the narrow nature of the site and the need to work around 
wetlands and Herman Street Road.  Proximity to the railroad and the nearby crossing at 
Herman Street Road would not be expected to affect placement and beneficial use activities 
since site access would be from Foegen Road on the north side of the site.   

Access Improvements.  The portion of Herman Street Road that bisects the site may affect 
how the site is accessed for placement and beneficial use removal of dredged material.  No 
improvements to the railroad crossing just west of the site would likely be required since 
placement and beneficial use access will most likely be from Foegen Road, just off 
southbound Hwy 35.  Along southbound Hwy 35, there is no right turn lane to the site but 
there appears to be sufficient shoulder room for trucks to make right turns to the site.  Since 
material placed at Flury East would originate from transfer sites to the north, it is assumed 
that a left turn lane on northbound Hwy 35 at Foegen Road would not likely be required.   
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6.4  Wabasha Sand and Gravel 2 

Wabasha Sand and Gravel 2 is a permanent placement site located in Section 31, T111N, 
R10W, Wabasha County, MN.  The site is part of an active gravel pit and it is an active 
dredged material placement site.  With a capacity of 650,000 CYs, it provides about 6 percent 
of the dredged material placement capacity for the 40-year life of this plan.  The Corps has an 
existing real estate agreement to place material through 2020, at which time the site is 
projected to be filled to capacity. 

Operation and Beneficial Use.  Material placed this site would likely originate from Carrels 
or Wabasha Gravel Pit and be used for reclamation and private beneficial use.  There would 
be no beneficial use option for the public, but other nearby placement sites in the Wabasha 
area would be available for that purpose.   

Site Layout and Preparation.  No site preparation is required since it is an active permanent 
placement site.   

Access Improvements.  Existing haul roads at and near the site would continue to be used for 
hauling material from on-shore transfer sites.  No improvements to railroad crossings are 
required.  Access to the site from Hwy 61 from both directions would utilize existing turn 
lanes. 

6.5  Wabasha Gravel Pit 

Wabasha Gravel Pit (WGP) is an upland permanent placement site located in Section 30, 
T111N, R10W, Wabasha County, MN.  The site is a former gravel pit and it is an active 
dredged material placement site owned by the Corps. 

Operation and Beneficial Use.  WGP is an existing placement site used for past hydraulic 
offloads of Reads Landing and Crats Island via a pipeline easement.  The site is currently at or 
very near capacity for permanent placement.  Material is available for beneficial use, which 
will create some added capacity in the future.  In addition, material placed at WGP could be 
hauled away by truck to upland placement sites in the future to create additional capacity.  
When the site is at capacity, it would be used in a similar manner to other on-shore transfer 
sites.   
 
A revised easement for a hydraulic pipeline between Reads Landing and WGP, to include 
permanent easements on the County and State Hwy right-of-way, is needed.  An additional 
easement for a hydraulic pipeline through Carrels and under the railroad tracks to WGP, and 
possibly on to Wabasha Sand and Gravel 2, may be considered in the future to create a 
hydraulic transfer option. 
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Site Layout and Preparation.  No site preparation is required since it is an active placement 
site.   

Access Improvements.  No access improvements are required. 

6.6  Carrels East & Carrels West 

The Carrels East and Carrels West sites are located in Section 30, T111N, R10W, Wabasha 
County, MN.  They would be combined to form a single on-shore transfer site suitable for 
hydraulic and mechanical placement of dredged material.  Plan implementation includes 
purchase or long-term lease of the Carrels West and Carrels East sites. 

Operation and Beneficial Use.  Dredged material placed at this site for transfer to permanent 
sites may originate directly from mechanical and hydraulic dredge cuts in the main channel, 
or from offloads of material temporarily placed on islands in Lower Pool 4.  Purchase of the 
site would allow for beneficial use by the public.  The majority of material placed at the 
combined Carrels site would be trucked to permanent placement sites. 

Site Layout and Preparation.  Some site preparation would be necessary to maximize 
dredged material capacity.  While portions of both sites contain old vehicles and debris that 
would need to be removed, a preliminary investigation showed there are no related or existing 
HTRW issues.  Some clearing of vegetated and forested areas would be required.   

Access Improvements.  The County is proposing to reroute the 5th Street/Grant Blvd. access 
to Hwy 61 in 2019.  The existing intersection would be abandoned and traffic rerouted to a 
divided portion of Hwy 61 to the south near WGP.  Improvements to the Grant Blvd.  (5th 
Street) railroad crossing may be required if material trucked from the Carrels site utilizes that 
route to access Hwy 61.  Material from Carrels can be transferred by truck on county roads 
through Wabasha to access Hwy 60 and the Weisenbeck West site in Wisconsin.  The river 
access point for mechanical placement would need to be developed as part of the site plan.  
This could include excavation or shaping of the bank, dredging to ensure adequate water 
depth to access the shoreline, and rock or structure placement. 

6.7  Alma Marina  

Alma Marina is an on-shore transfer and beneficial use site located near RM 754.0.  It is 
located on USFWS land and it has been used as an on-shore transfer and public beneficial use 
site for mechanical dredge cuts in Lower Pool 4.   

Operation and Beneficial Use.  Mechanically-dredged material would continue to be placed 
at the Alma Marina site for public beneficial use.  Material not used for that purpose would be 
trucked to Flury East or other available permanent placement sites.  Temporary placement 
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capacity at Alma Marina is limited, therefore material placement and removal operations will 
need to be coordinated periodically.  Hydraulic placement at Alma Marina is possible, but it is 
better suited for lower volume dredging and mechanical placement operations. 

Site Layout and Preparation.  Little site preparation would be necessary.  An access road and 
automated railroad crossing with signal arms are in place along Beach Harbor Road.   

Access Improvements.  No additional safety improvements are needed to keep the site open 
for public removal of dredged material.  No improvements are needed for the removal of 
material by truck to permanent placement sites.  Maintenance dredging of the river access 
area may be required periodically to maintain adequate depth for mechanical placement. 

6.8  Southside Fitzgerald 

Southside Fitzgerald is a low-lying 17-acre farmed parcel located in Section 33, T111N, 
R10W Wabasha County, MN.  The site is situated between residential parcels to the SW and 
NW, and undeveloped riverfront lots to the NE.  It has traditionally been used for agricultural 
purposes and except for normal farming practices it is relatively undisturbed.  Plan 
implementation includes purchase of the property in order to ensure the site is available as an 
on-shore hydraulic placement and transfer site for long-term use. 

Operation and Beneficial Use.  Dredged material placed at this site would not be available to 
the public for beneficial use.  The material placed at the site would be moved by truck to 
permanent placement sites.  Use of the Southside Fitzgerald site would reduce the need to 
place material on island sites that require future offloads.   

Site Layout and Preparation.  Vegetation removal and minor grading on the site would be 
needed.   
 
Access Improvements.  Dugan Avenue, a dead-end public gravel or dirt road, could be used 
to access the site from the north and would require some improvements to accommodate 
trucks leaving the site.  Constructing an extension of Dugan Avenue south and west to 
connect with Hwy 30 will be considered to avoid travelling on 4th Street East and Angelique 
Street.  Since the Southside Fitzgerald site has no direct access to the river, a pipeline 
easement crossing other properties between the site and the river would need to be obtained 
for hydraulic placement.  An access area for mechanical offloading of dredged material would 
not be required since other transfer sites (Carrels and Alma Marina) would be available for 
that purpose.  However, a river access for barge unloading could be developed in the future.   
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6.9  Island Transfer Sites 

The four federally-owned island transfer sites (Reads Landing, Crats Island, Teepeeota Point, 
and Grand Encampment) that have been historically used by the Corps are retained in the TSP 
to provide operational flexibility and contingency.  Details about each site are provided earlier 
in this report and are not repeated here.  The island placement sites provide no beneficial use 
option.  Hydraulic and mechanical placement procedures utilized in the past would be used in 
the future only if the island placement sites are needed.
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CHAPTER 7.  
Evaluation of  
Environmental Effects 

This environmental analysis has been conducted to address compliance with the National 
Environmental Policy Act (NEPA).  This document is tiering off of the Final Environmental 
Impact Statement for the 9-Foot Navigation Channel Project CMMP EIS published June 6, 
19971, as described in CEQ guidelines 40 CFR 1502.20 and 1508.20.   
 
The Lower Pool 4 DMMP was initiated in 2014 when uncertainty of the future availability of 
dredged material placement sites in the area prompted an effort to identify the best strategy 
for long-term management of dredged material within the pool.  A detailed analysis of 
potential placement sites, documented in this report, suggests that the alternative that is both 
least costly and environmentally acceptable consists of utilizing a group of sites as described 
in Chapter 6.  The TSP includes use of both currently active and new placement sites.  
Currently active sites have been considered and reviewed within previous NEPA 
documentation: 

• Read’s Landing; Wabasha Gravel Pit; Carrels East and Carrels West; Crats Island; 
Teepeeota Point; Grand Encampment; and Alma Marina:  Final Environmental 
Impact Statement, nine-foot Navigation Channel Project, Channel Maintenance 
Management Plan, Upper Mississippi River, Head of Navigation to Guttenberg, IA.  
St. Paul District, USACE.  (June 1997) 

• Wabasha Sand and Gravel 2:  Environmental Assessment.  Wabasha Sand and Gravel 
Pit #2, Dredged Material Placement Site Establishment.  St. Paul District, USACE.  
(June 2015) 

 
This EA has been prepared to assess the environmental consequences of the No-Action 
Alternative and the TSP.  The discussion below focuses on the environmental effects of new 
placement sites, or in the case of the two Carrell sites, it focuses on impacts associated only 
with the new areas included in expansion of the site.  In combination, the two Carrel sites 
would now include 27 acres, as opposed to the 18 acres identified in the CMMP.  This EA 
does not focus on environmental effects to existing sites that have already been reviewed 
through previous NEPA documentation.  Those sites are identified in Section 7.5.  The 
Proposed Alternative provides adequate capacity for anticipated dredged material placement 
for the next 40 years.  The sites identified as suitable for use in the future, but not included in 
the TSP, are also part of the proposed actions.  However, those sites are not being evaluated in 
                                                 
1 As of February 2016, the CMMP EIS is available at:  
http://oai.dtic.mil/oai/oai?verb=getRecord&metadataPrefix=html&identifier=ADA328184  

http://oai.dtic.mil/oai/oai?verb=getRecord&metadataPrefix=html&identifier=ADA328184
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this analysis now, but instead will be evaluated for environmental impacts in the future as 
they are needed. 
 
The No-Action Alternative serves as the base condition against which the TSP is compared 
for evaluating effects.  Existing sites that have already been addressed through previous 
NEPA documentation are assumed to be part of the No-Action Alternative.  The effects of the 
TSP are the results of the expected differences in conditions short-term and into the future 
between the No-Action and the Proposed Alternatives.  The environmental effects of both 
alternatives are summarized in Table 7-1.   
 

Table 7-1:  Environmental Assessment Matrix 

 No-Action Alternative Proposed Alternative 
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A.  Social Effects               
  1.  Noise Levels     T       T   
  2.  Aesthetic Values     ?       x   
  3.  Recreational Opportunities    ?       x    
  4.  Transportation    x        X   
  5.  Public Health and Safety    x       x    
  6.  Community Cohesion (Sense of Unity)    x       x    
  7.  Community Growth and Development    x       x    
  8.  Business and Home Relocations    x       x    
  9.  Existing/Potential Land Use    x       x    
10.  Controversy    x       x    
B.  Economic Effects               
  1.  Property Values    x       x    
  2.  Tax Revenue    x       x    
  3.  Public Facilities and Services    x       x    
  4.  Regional Growth    x       x    
  5.  Employment    x       x    
  6.  Business Activity    x       x    
  7.  Farmland/Food Supply    x       x    
  8.  Commercial Navigation     x     x     
  9.  Flooding Effects    x       x    
10.  Energy Needs and Resources    x       x    
C.  Natural Resource Effects               
  1.  Air Quality     T       T   
  2.  Terrestrial Habitat     ?       X   
  3.  Wetlands     ?      x    
  4.  Aquatic Habitat     ?       X   
  5.  Habitat Diversity and Interspersion    x       x    
  6.  Biological Productivity     ?       X   
  7.  Surface Water Quality    ?       x    
  8.  Water Supply    x       x    
  9.  Groundwater    x       x    
10.  Soils    x       x    
11.  Threatened or Endangered Species    ?       x    
D.  Cultural Resource Effects               
  1.  Historic Architectural Values    x       x    
  2.  Prehistoric & Historic Archeological Values    x       x    

T= Temporary Effect 
? = Not enough information available to make a determination.  ‘?’ placed in most likely effect-level. 



Evaluation of Environmental Effects  71 

7.1   Socioeconomic Effects 

Commercial Navigation.  The No-Action Alternative could have adverse effects on 
commercial navigation.  Overall, the navigation channel would still be maintained and 
closures would be unlikely.  However, deteriorated channel conditions (narrower or shallower 
than would typically be maintained) may result from the just-in-time dredging that would be 
likely when it is difficult to find material placement locations.   
 
The dredged material management approach and new placement sites under the TSP would 
have minor beneficial effects on commercial navigation by providing sufficient dredged 
material placement capacity to maintain the navigation channel and ensure reliable 
navigation. 

Noise and Aesthetics.  The No-Action Alternative would impact noise and aesthetics as 
dredging and near-by material placement would continue.  The magnitude of the effects is 
unknown because placement areas are unidentified under this alternative.  Noise impacts from 
dredged material placement typically include noise created by machinery used to place and 
manipulate the material at the placement site, which could include dozers, loaders, and trucks.  
Trucks would also be expected at sites that offer material free for public beneficial use.  The 
impact of this noise is related to what noise receptors are present in the placement area.  
Aesthetic effects typical of dredged material placement are changes in the way a site looks 
compared to its present state.  Following placement of dredged material, sites usually 
maintain a sandy characteristic for a long-time.  Similarly, the impacts of these aesthetic 
changes are relative to the visual receptors near the chosen placement site. 
 
The proposed alternative would include an adverse impact on aesthetics and noise at the 
proposed new placement sites.  Agricultural land would be converted to sand piles with a flat 
top.  Sand placement would likely top off at 15 feet above base elevation.  The visibility of 
each placement site varies by location, but some sites would be viewable for traffic on U.S. 
Hwy 61 and Wisconsin State Hwy 35.  Over time, as the maximum elevation for placement is 
reached at permanent placement sites, the sand will be covered with topsoil and planted with 
native prairie grasses.  Thus, the severity of aesthetic impacts may be more substantial during 
the period when sites are partially filled to capacity.  Ultimately, the level of impact for 
aesthetics is highly subjective and dependent upon the individual.  Noise would increase 
during placement activities as a result of mechanical equipment and vehicle traffic.  However, 
the noise levels would return to baseline once placement activities are complete.  It is 
anticipated that each of the proposed placement sites would be used yearly.  Ultimately, noise 
impacts would be temporary, but recurring with annual placement or removal activities of 
dredged material. 

Agriculture.  The No-Action Alternative may impact agricultural land.  The magnitude of the 
effects is unknown because placement areas are unidentified under this alternative.  Impacts 
would appear likely given the abundance of agricultural lands in Lower Pool 4 floodplain, and 
the comparatively less environmental regulations associated with placing dredged material on 



72   DRAFT Lower Pool 4 DMMP-May2017 

agricultural land compared to other sensitive environmental areas.  Impacts to agriculture 
stems from the complete conversion of land-use from agricultural to unusable, barren sand. 
 
The dredged material management approach and new placement sites under the TSP would 
convert up to approximately 489 acres of agricultural land to dredged material placement site 
use over the next 40 years.  The two Drysdale sites (68 and 230 acres), Southside Fitzgerald 
(17 acres), Weisenbeck West (78 acres), and Flury East (up to 96 acres) are agriculture tracts 
that would be lost under the TSP.  Impacts to agriculture land would potentially be greater 
under the TSP compared to the No-Action Alternative.  To the extent practical, the District 
may consider measures to minimize impacts over time.  For example, the District may use 
established procedures to offer leases on a competitive basis that would allow farming to 
occur on areas of these placement sites until such time that they are needed for dredged 
material placement.  With the identification of specific agricultural areas under the TSP, the 
District will coordinate with the U.S. Department of Agriculture to convey impacts, including 
those to potential prime farmland. 
 
It should be noted that with growing environmental challenges the placement of dredged 
material on agriculture lands is becoming more and more likely.  Thus it is likely this would 
occur under the No-Action Alternatively, perhaps even to the level of that under the TSP.  In 
addition, it should be noted that agricultural land is and will remain abundant in the project 
vicinity under either alternative. 

Transportation.  The No-Action Alternative may impact transportation.  The magnitude of 
the effects is unknown because placement areas and associated movement of material to those 
sites are unidentified under this alternative.  Impacts would appear likely given the increased 
challenges of floodplain placement of dredged material in Lower Pool 4.  Placement of 
material outside the floodplain would likely involve truck movement, which may strain 
infrastructure and exacerbate traffic concerns.     
 
The dredged material management approach and new placement sites under the TSP will 
require a substantial amount of dredged material to be moved by truck.  A transportation 
analysis was done to assess how movement of dredged material might impact the study area 
(Appendix A).  During trucking operations, it is estimated that approximately 200 additional 
heavy trucks per day could be on local roadways for up to approximately 75 days per year.  
That would be approximately 3 to 4 percent of the overall annual daily traffic.   
 
Figure 7-1 identifies potential haul routes, based on location, for new on-shore transfer sites 
headed towards new permanent placement sites.  Note these could be adjusted.  Also note that 
material may be moved from existing sites such as Wabasha Gravel Pit, or Wabasha Sand and 
Gravel #2, to another permanent placement site to make additional future capacity. 
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Figure 7-1:  Potential Haul Routes for Material Placed at the Carrels and  

Southside Fitzgerald On-Shore Transfer Sites 
 
Two intersections that could be at a higher risk for collisions are the intersections of US Hwy 
61 & 5th Grant Boulevard and US Hwy 61 & Shields Avenue.  For both locations, MNDOT 
has improved intersection designs that may be implemented in the near future.  If both of the 
new safe intersection recommendations are installed, the existing infrastructure is sufficient 
for the usage of the Carrels transfer facility in this plan.  If the improvements are not made, 
the routing will have to proceed on the normal trucking routes further south accessing US 
Hwy 61 at the Pembroke crossing.  As for the implementation of the Southside Fitzgerald 
transfer site, as previously mentioned, the creation or implementation of a new connector 
street is important.  This connector street could run from the Dugan Ave intersection to 
Hiawatha Dr E.   
 
Additional truck traffic may increase congestion on area streets and highways, which in turn 
may increase travel times and increase risk of vehicle collisions.  It could also increase wear 
and tear on highway surfaces.  However, when compared to existing conditions, the increase 
in daily traffic would be relatively small.  Impacts would occur during periods when material 
is being relocated from one placement site to another, and likely would not be more than 75 
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days or so per year.  However, that number could vary as the St. Paul District moves material 
to better facilitate long-term management needs. 
 
Environmental Justice.  It is unlikely the No-Action Alternative would significantly impact 
minority, low-income or other groups.  Although the long-term placement areas and 
associated movement of material to those sites are unidentified under this alternative, it 
appears unlikely such an action would disproportionately affect disadvantaged groups.   
 
The dredged material management approach and new placement sites contained within the 
TSP would occur across multiple block groups identified through the EPA Environmental 
Justice Mapping tool.  While social and economic effects would occur under the TSP, it 
appears unlikely these effects would be disproportionately applied to low-income, minority or 
other groups.  The greatest effects would occur at the individual level (affected landowners) 
and not among broader socioeconomic groups. 

7.2   Natural Resource Effects 

7.2.1   PHYSICAL SETTING 

Hydrology.  The No-Action Alternative may impact the one-percent flood profile.  The 
magnitude of the effects is unknown because placement areas are unidentified under this 
alternative.  Emergency side-cast placement of material adjacent to the channel may increase 
flood heights as long as that material persisted.  However, effects likely would be temporary if 
dredged material placed adjacent to dredge cuts, or within other floodplain areas, were moved 
to a location either outside of the floodplain or were already considered within the current 
flood map. 
 
The dredged material management approach and new placement sites under the TSP would 
have no effect on the one-percent flood profile.  The proposed new placement sites within the 
TSP are outside of the 100-year floodplain and will not impact flood heights for a 100-year 
event.   

7.2.2   AQUATIC HABITAT/WETLANDS 
Under the No-Action Alternative, there would be adverse impacts to aquatic habitat and 
wetlands of an unknown magnitude.  The magnitude of the effects cannot be known at this 
time because the placement areas are unidentified under this alternative.   
 
Placement of materials in aquatic habitats or wetlands would be avoided, if possible, but may 
be necessary under certain conditions if no alternative, practicable placement sites are 
identified.  There is an increased risk that without pre-identified sites the Corps would have to 
do emergency placement in aquatic habitat or wetlands (e.g., side-casting of dredged material 
in main channel border areas).  While undesirable, this could happen in the event of an 



Evaluation of Environmental Effects  75 

emergency closure of the navigation channel.  Impacts typical of dredged material placement 
in aquatic areas include the smothering of macroinvertebrates and aquatic vegetation and 
conversion of the area to a sandy substrate (or conversion to land, if enough material is 
placed).  Mobile biota would temporarily avoid the area during disturbance, and could avoid 
the area longer if habitat is substantially altered.  It is possible that aquatic placement could 
cause benefits if these characteristics are preferred over what exists in an area.  Ultimately, the 
risk for undesirable effects to biological resources is greater under this alternative relative to 
the TSP. 
 
The dredged material management approach and new placement sites under the TSP would 
have a minimal adverse effect on aquatic and wetland habitats.  The new proposed placement 
areas include large agricultural tracts and other disturbed areas that are generally devoid of 
wetlands.  Review of the proposed placement sites in the USFWS National Wetlands 
Inventory – V2 (online search January 6, 2017) suggests little if any wetland on any of the 
proposed agricultural sites.  An additional desktop analysis suggests that the two Drysdale 
sites, as well as the Weisenbeck site may have small pockets of farmed wetlands, but these 
areas are relatively small (e.g., likely 15 percent or less of these sites).  There may be some 
wetlands at the two Carrels sites in areas where these sites are being extended beyond the site 
boundaries identified in the CMMP.  Similarly, there may be a small area of wetland at the 
Southside Fitzgerald site. 
 
Because the TSP placement sites are anticipated to contain a minimal amount of wetlands, 
avoiding these areas would be done to the extent practicable for the duration of the plan.  
However, if avoiding wetlands later becomes impracticable due to capacity needs, the District 
will prepare a Section 404(b)(1) evaluation before the wetlands are filled.  In addition, the 
District will follow its “Policy Guidance for Section 404 Mitigation For Operation and 
Maintenance Activities”, which is contained in Appendix B of the CMMP.   
 
At this time, the Southside Fitzgerald site would be used for hydraulic placement only.  
Hydraulic pipe access will be required, with the pipe corridor following the main channel with 
access to the site via the side channel on the backside of Hershey Island (Figure 7-2).  
Placement of the pipe is generally non-intrusive with minimal impacts to aquatic resources.  
The pipe would be a floating pipe that sinks to the river bottom during dredging operations.  It 
rests on the river bottom until dredging ceases, at which time it floats to the surface and is 
retrieved.  Use of the pipe would not adversely impact the aquatic environment.   
 
Hydraulic movement of material results in return water flowing back to the river, which could 
result in temporary water quality impacts.  However, these effects would subside as material 
movement operations cease.  Placement at Southside Fitzgerald is adjacent to the river, allowing 
return water direct access back to the river following standard procedures to decant water from 
sand.  Water quality impacts are also discussed in Appendix B, Clean Water Act, Section 
404(b)(1) Report. 
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Figure 7-2:  Location of Dredged Material Pipe for the Southside Fitzgerald Transfer Site 

7.2.3.  TERRESTRIAL HABITAT 
Under the No-Action Alternative, there may be adverse impacts to terrestrial habitat of an 
unknown magnitude.  The magnitude of effects is unknowable because the placement areas 
are unidentified under this alternative.   
 
Placement of materials in native or valuable terrestrial habitats is typically avoided, if 
possible, but may be necessary under certain conditions and if no alternative, practicable 
placement sites can be identified.  There is an increased risk that without pre-identified sites 
the Corps would have to do emergency placement in terrestrial habitat.  While undesirable, 
this could happen in the event of an emergency closure of the navigation channel.  Impacts 
typical of dredged material placement in terrestrial areas include the clearing of trees and 
smothering of understory vegetation.  Any terrestrial areas used for dredged material 
placement would be transformed into relatively barren sandy areas.  Mobile biota would 
temporarily avoid the area during disturbance, and could avoid the area longer if habitat is 
substantially altered.  Ultimately, the risk for undesirable effects to terrestrial habitat is greater 
under this alternative relative to the TSP. 
 
The Proposed Alternative would have a minor adverse effect on terrestrial habitat and 
associated wildlife.  Under this alternative, the majority of placement would be on existing 
agricultural land, which has limited value as terrestrial habitat.  Wildlife using the new 
placement sites for feeding or other uses would be disturbed during and displaced following 
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placement of dredged material.  However, other agricultural lands found throughout the area 
would provide similar functions.  These temporary impacts would occur yearly as they meet 
the long-term needs for dredged material placement.  Some minor tree clearing may be 
performed to facilitate access.  However, tree clearing would likely be performed during 
winter months and thus minimize impacts to birds, bats or other wildlife that uses such 
habitat. 

7.2.4   THREATENED AND ENDANGERED SPECIES 
Under the No-Action Alternative, the effects to endangered species are unknown because both 
the dredging quantities and placement areas are unidentified.  If possible, the Corps would 
avoid placing dredged material in areas where endangered species have been found or where 
they may have a high likelihood of occurring.  However, there is an increased potential risk 
that without pre-identified sites the Corps would have to do emergency placement in 
environmentally sensitive areas such as side-casting of dredged material in main channel 
border areas.  While relatively rare, the endangered Higgins Eye is present in Lower Pool 4 
and could be impacted by unplanned sidecast placement.  Similarly, unplanned emergency 
placement in adjacent floodplain areas could disrupt bald eagles.  Although the bald eagle 
(Haliaeetus leucocepalus) is no longer protected under the Endangered Species Act, it 
remains protected under the Bald and Golden Eagle Protection Act. 
 
The Corps has determined that no federally-threatened or endangered species would be 
impacted under the proposed alternative.  The following paragraphs describe the rationale for 
this determination: 

• No suitable habitat for freshwater mussels, including the Higgins eye, sheepnose, or 
spectaclecase, as described in Chapter 2.2.5, would be impacted under the proposed 
project.   

• The proposed action would not include wide-spread clearing of forest.  However, the 
proposed project may require minor tree removal and trimming at one or more of the 
placement sites.  This is most likely at the two Carrels transfer sites.  It is possible that 
suitable habitat for NLEBs may be lost or that one or more bats or their pups roosting 
in the area may be disturbed and/or killed from tree felling activities.  Accordingly, the 
Corps has determined that the proposed project may affect the northern long-eared bat.  
However, given the minor scope of the proposal; the fairly limited number of 
trees/branches that will removed; and, the commitment from the Corps that all tree 
removal activities will occur outside of the typical pupping season (1 June – 31 July), 
the Corps has determined the proposed work may effect, is not likely to adversely 
affect northern long-eared bat populations.  The Corps will consult with the USFWS 
during the public review period of this document to ensure compliance with the 
Endangered Species Act. 

• No suitable habitat for eastern massasauga rattlesnake would be expected in the newly 
proposed placement areas.  The newly proposed sites are upland and are largely 
agricultural lands or otherwise disturbed areas.  No effects to this species would be 
expected from the proposed action. 
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• No suitable habitat for rusty patch bumblebee would be expected in the newly 
proposed placement areas.  The newly proposed sites are largely agricultural lands or 
otherwise disturbed areas.  No effects to this species would be expected from the 
proposed action. 

• If an eagle nest is discovered within proximity to the placement site, measures to avoid 
and minimize impacts to the eagles would be evaluated and incorporated into the 
project as necessary (in accordance with the National Bald Eagle Management 
Guidelines), and the action would be coordinated with the USFWS. 

   
State-Listed Rare Species.  Under the No-Action Alternative, the effects to state-listed rare 
species are unknown because both the dredging quantities and placement areas are 
unidentified. 
 
No suitable aquatic habitat for freshwater mussels or fish would be impacted under the 
proposed project.  Similarly, no suitable terrestrial habitat would be impacted by new 
placement sites.  The proposed new placement sites are agricultural lands or previously 
disturbed sites and would not be expected to serve as primary habitat for State listed species. 

7.2.5   AIR QUALITY 
Both the No-Action and the Proposed Alternative would have a temporary, recurring, minor 
adverse effect on air quality, both of a similar scope, but likely in different locations within 
the pool. 
 
Construction air quality effects would consist primarily of emissions from construction 
equipment, including the dredge, barges, skiffs, excavators, dozers, and dump trucks.  The 
area surrounding the proposed project is in attainment for all criteria pollutants, meaning air 
quality in the area is relatively good.   
 
Under the No-Action Alternative, effects to air quality would be as described in the CMMP 
EIS for as long as capacity remains at available placement sites in Lower Pool 4.  If material 
placement needs exceed capacity, effects would depend on the options chosen for material 
placement, which are currently unknown. 
 
The proposed alternative would result in a temporary, minor adverse effect to air quality.  
Emissions would be generated by increased truck traffic in the study area during periods when 
trucks are transporting sand to and from transfer sites and permanent placement sites.  The 
proposed alternative has been reviewed for compliance with the rules provided by the Federal 
Clean Air Act and for potential impacts of project-generated greenhouse gas emissions and 
their effect on climate change. 
 
The 1990 Federal Clean Air Act Amendments dictate that a conformity review be performed 
when a Federal action generates air pollutants in a region that has been designated a non-
attainment area for one or more of the six NAAQS criteria pollutants.  Wabasha County is in 
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“attainment” of the NAAQS for each of the criteria pollutants, so no conformity review is 
required for the proposed project. 
 
Greenhouse gas (GHG) emissions and their effect on climate change are global issues 
resulting from numerous and varied sources, with each source making a relatively small 
addition to global atmospheric GHG concentrations, but which collectively have a large 
impact on a global scale.  Although climate changes in the past have been caused by natural 
factors, human activities are now the dominant agents of change.  Human activities are 
affecting climate through increasing atmospheric levels of heat-trapping gasses, including 
those emitted by the combustion of fossil fuels (e.g., Mellilo et al. 2014).  The proposed 
project would be expected to produce greenhouse gasses during project activities in the form 
of exhaust from various types of machinery used for material transport and material 
placement.  The Council for Environmental Quality (CEQ) released final guidance in August 
2016 recommending that agencies use projected GHG emissions associated with proposed 
actions as a proxy for assessing proposed actions’ potential effects on climate change, along 
with a qualitative summary discussion of the impacts of GHG emissions to present the 
environmental and public health impacts of the proposed action. 
 
The amount of greenhouse gas emissions can vary widely due to many variables, including 
(but not limited to) the type and condition of equipment used, and the distance the material is 
moved.  Discussion above estimated that approximately 200 additional heavy trucks per day 
could be on local roadways for up to approximately 75 days per year.  The distance traveled 
would vary but assuming a round-trip distance of 12 miles, this equates to 180,000 miles of 
hauling.  Using reported figures for the average fuel usage of typical dump trucks (Oak Ridge 
National Laboratory, 2015) and the life-cycle GHG emissions associated with production, 
transport, and consumption of diesel fuel, it is estimated that transport and placement 
associated with this level of truck traffic would result in the release of between 375-900 
metric tons of CO2-equivalent greenhouse gas emissions per year.   
 
Project activities would comply with applicable Federal, state, and local laws regarding 
pollution control mechanisms on equipment. 

7.3   Cultural Resource Effects  

The proposed project has the potential to effect previously identified and unrecorded cultural 
resources.  Cultural resources are located within, or have the potential to exist within, some of 
the proposed placement sites.  All of the proposed new placement sites require cultural 
resources investigations.  The cultural investigations will consist of Phase I surveys that 
include archival research and on-the-ground fieldwork.  Additional cultural resources work 
will be dictated by the results of the surveys.  Additional investigations may include 
evaluating cultural resources for their eligibility for listing on the NRHP (Phase II).  A known 
archaeological site existing within the bounds of the proposed Drysdale Farms placement site 
will require a Phase II evaluation.  In some cases, it may be possible to avoid impacts to 
cultural resources should they be identified within the placement sites.   
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Potential effects to cultural resources will be assessed in accordance with the National 
Historic Preservation Act of 1966 (54 U.S.C.  § 300101), as amended; the Advisory Council 
on Historic Preservation “Regulation for the Protection of Historic Properties“(36 CFR Part 
800) and other applicable laws and Corps regulations.  Table 7.1 presents the potential that 
each proposed placement site has to contain cultural resources and future actions required to 
assess potential effects. 
 

Table 7-1:  Potential Effects to Cultural Resources of Placement Sites Under the TSP 

Placement Site Potential for Effects 
Future Section 106 
Actions Needed 1 

Drysdale Medium-High Phase I Survey 

Drysdale Farms 
Medium-High - Existing 
archaeological site on parcel Phase I Survey and Phase II Evaluation 

Weisenbeck West Medium-High Phase I Survey 
Flury East Medium Phase I Survey 
Southside Fitzgerald Low-Medium Phase I Survey (deep-site testing) 

1 Includes minimal Section 106 actions.  Results of surveys may require additional work, such as evaluation and 
mitigation. 

7.4  Cumulative Effects 

The proposed action is a component of the much larger set of plans and actions undertaken as 
maintenance of the 9-Foot Navigation Channel on the UMR.  The cumulative effects of the 
proposed action would include those discussed in the 1996 CMMP EIS, as well as additional 
impacts that would come with use of the additional dredged material placement sites proposed 
here. 
 
The new activities proposed within this TSP largely focus on use of agricultural lands for 
addressing placement needs for dredged material.  This includes sites for both permanent 
placement; as well as the Southside Fitzgerald site, and expansion of the two combined Carrels 
sites for temporary handling of dredged material.  Collectively, these sites within the TSP were 
selected largely because they help to minimize adverse ecological and social effects to the river 
and floodplain environment.  So while placement of dredged material can be a disruptive activity, 
the TSP helps to minimize this disruption to biota and habitat, as well as social resources of lower 
Pool 4.  Even the use of both Southside Fitzgerald and Carrells sites helps to facilitate permanent 
placement of dredged material in these agricultural sites outside of the active floodplain. 
 
The TSP would result in the conversion and loss of agricultural lands, and that is an adverse effect 
that has not occurred to any great extent as a result of channel maintenance activities previously in 
lower Pool 4.  This is both a social and economic impact, particularly to individual landowners.  
The TSP also could result in an incremental increase in traffic, including heavy truck traffic, 
hauling dredged material in the lower Pool 4 area.  Unfortunately, these impacts are necessary, as 
this plan is the most practicable balance of addressing long-term needs for dredged material 
management while minimizing impacts to sensitive ecological resources in the area. 
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7.5  Effects of Previously Addressed Placement Sites 

The TSP will include use of dredged material placement sites in Lower Pool 4 that have been 
previously addressed in NEPA documentation.  The following discussion outlines any 
substantial differences or issues not previously identified under NEPA. 
 

Carrel’s East and West:  This site is an abandoned gravel pit that was previously 
addressed in the 1997 CMMP for both mechanical and hydraulic placement.  Beneficial use 
was previously planned.  The main difference with the planned use for the Carrel sites is that 
the location would not be a permanent placement site.  Rather, the sites would become an on-
shore transfer site where material would first be brought from the river either mechanically or 
hydraulically; then moved to a permanent placement site elsewhere.  The majority of material 
placed at the combined Carrels sites would be trucked to permanent placement sites.  The 
effects identified previously would generally be similar to those anticipated under this plan.  
The area would remain disturbed indefinitely as material is periodically placed and moved 
from this location.  The greatest difference would be that impacts to transportation would be 
more pronounced.  The area would experience increased truck traffic from periodic removal 
of material from the site to one of the permanent placement sites.  Some road or highway 
improvements and rerouting may be done, as well as improvements to an adjacent railroad 
crossing, as described above.  Some site preparation would be necessary to maximize dredged 
material capacity.  While portions of both sites contain old vehicles and debris that would 
need to be removed, a preliminary investigation showed there are no related or existing 
HTRW issues.  The river access point for mechanical placement would need to be developed 
as part of the site plan.  A mussel survey in 2015 did not identify any substantial or 
endangered mussel resources that might be affected by access dredging. 

 
Wabasha Gravel Pit:  This site addressed in the 1997 CMMP is an abandoned upland 

gravel pit used for permanent hydraulic placement of material from Reads Landing and Crats 
Island placement sites and the Chippewa River sediment trap.  Wabasha Gravel Pit is 
currently at or very near capacity for permanent placement.  Material is available for 
beneficial use, which will create some added capacity in the future.   
 
The main difference with the planned use for this site is that the location would not only be a 
permanent placement site, but also a transfer site with material moved by truck to a permanent 
placement site elsewhere.  As funding is available, material may be moved by truck at any 
time to other permanent placement sites, creating available space for future placement.   
 
The effects identified previously in other NEPA documentation would generally be similar to 
those anticipated under this plan.  The area would remain disturbed indefinitely as material is 
periodically placed and moved from this location.  The key difference would be that impacts 
to transportation would be more pronounced.  The area would experience increased truck 
traffic from periodic removal of material from this location to one of the permanent placement 
sites.   
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No site preparation or access improvements would be required at Wabasha Gravel Pit.  
Revised easements for a hydraulic pipeline would be pursued, as needed.  Additional future 
NEPA documentation would be prepared for this future pipeline alignment, if appropriate. 
 

Wabasha Sand and Gravel #2:  Use of this site, and associated environmental affects, 
was recently described in the referenced 2015 EA.  No substantial differences from this EA 
are anticipated.   
 

Island Placement Sites:  The four federally-owned island placement sites (Reads 
Landing, Crats Island, Teepeeota Point, and Grand Encampment) were addressed in the 1997 
CMMP and have been historically used by the Corps will be retained for contingency and 
emergency purposes in the TSP.  They would be utilized only if economically and/or 
operationally justifiable.  Hydraulic and mechanical placement procedures utilized in the past 
would be used in the future.  Impacts previously identified would continue whenever these 
sites are used in the future. 

 
Alma Marina:  Alma Marina is an on-shore transfer and beneficial use site addressed in 

the 1997 CMMP.  Located on USFWS land, it has been used as a beneficial use placement 
and transfer site for mechanical dredge cuts.  Use of Alma Marina would continue in the 
future as it has in the past, although use would likely be more frequent.  Historically, material 
removal was largely limited to beneficial use.  However, temporary placement capacity at 
Alma Marina is limited, therefore material placement and removal operations will need to be 
coordinated periodically under the TSP.  Material would be trucked to Flury East or other 
available permanent placement sites.  New impacts would largely be limited to an increase in 
the frequency of disturbance at the site, including an increase in truck traffic in the area when 
the Alma Marina site needs to be unloaded.  Little site preparation would be necessary.  No 
improvements are needed for the removal of material by truck to permanent placement sites.  
An access road and automated railroad crossing with signal arms are in place along Beach 
Harbor Road.  No additional safety improvements are needed to keep the site open for public 
removal of dredged material.  Maintenance dredging of the river access area may be required 
periodically to maintain adequate depth for mechanical placement. 
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CHAPTER 8.  
Environmental Compliance and 
Review 

8.1 Applicable Environmental Laws and Executive Orders 

The proposed action would comply with Federal environmental laws, EOs and policies, and 
applicable state and local laws including but not limited to the Clean Air Act, as amended; the 
Clean Water Act, as amended; the Endangered Species Act of 1973, as amended; the Fish and 
Wildlife Coordination Act of 1958, as amended; the Land and Water Conservation Fund Act 
of 1965, as amended; the National Historic Preservation Act of 1966, as amended; the NEPA 
of 1969, as amended; EO 11990, Protection of Wetlands; EO 12898, Environmental Justice; 
the Farmland Protection Policy Act of 1981 (the proposed action would not result in the 
conversion of farmland, as defined by the Farmland Policy Act, to non-agricultural uses); and 
EO 11988, Floodplain Management. 

8.2  Public Involvement 

A public notice of availability of the Draft Report was published on ___________ on the 
Corps website.  A public meeting will be held at __________, on _____________ to discuss 
the project and obtain public input.  The results of the meeting will be documented in this 
section, and in Appendix C, Coordination & Correspondence, following the finalization of 
this report. 

8.3  Coordination 

Planning for the overall project has been coordinated with the public, state and Federal 
agencies, and other interested parties.  Descriptions of compliance efforts for certain regulations 
are found in Table 8-1 and as follows: 

8.3.1   CLEAN WATER ACT 
Discharges of dredged or fill material into waters of the United States must comply with 
Section 404 of the CWA.  Compliance with the CWA for this action requires preparation of a 
Section 404(b)(1) analysis, which describes the effects of the proposed project on water 
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quality.  Section 404(b)(1) of the CWA stipulates that no discharge of dredged or fill 
materials into waters of the U.S., which include wetlands, shall be permitted if there is a 
practicable alternative which would have less adverse impact on the aquatic ecosystem, so 
long as the alternative does not have other  significant environmental consequences.  (40 CFR 
Part 230) 
 
A 404(b)(1) analysis has been prepared and is included at Appendix C.  This analysis covers 
return water associated with hydraulically moving material to the Southside Fitzgerald site.  
At this time, it is not anticipated the proposed action will result in other new fill activities in 
waters of the U.S. (e.g., wetland fill activities).  If it is determined at a future time, during the 
course of the 40-year plan, that the planned dredged material placement activities cannot 
avoid filling wetlands at the TSP sites, the District will follow its CMMP “Policy Guidance 
for Section 404 Mitigation For Operation and Maintenance Activities”, which requires 
avoidance, minimization and compensation for unavoidable adverse impacts to existing 
wetlands and aquatic resources.  See Appendix B of the CMMP.  Additional NEPA 
documentation may be required to review either placement or potential mitigation activities.   

8.3.2 RIVERS AND HARBORS ACT 
Compliance with Section 10 of the Rivers and Harbors Act of 1899 is required for activities 
conducted below the Ordinary High Water elevation of navigable waters of the United States.  
(33 U.S.C.  403).  The proposed action would be in compliance with Section 10.  Use of these 
new placement sites would not result in any appreciable differences with dredging operations 
as it relates to Section 10 compliance, relative to existing dredging activities. 

8.3.3 FISH AND WILDLIFE COORDINATION ACT, ENDANGERED SPECIES ACT  
In compliance with the Fish and Wildlife Coordination Act (16 U.S.C.  661-667) and the 
Endangered Species Act of 1973 (16 U.S.C.  § 1531), project plans have been coordinated 
with the USFWS and the Minnesota and Wisconsin DNRs.  These agencies also will have the 
opportunity to review this report and Environmental Assessment. 

8.3.4 STATE PERMITS 
The proposed fill activities are not anticipated to violate State water quality standards.  The 
Corps has an ongoing Memorandum of Understanding with the Wisconsin DNR concerning 
the placement of dredged material.  Water quality certification from the State of Minnesota is 
provided in accordance with Regional General Permit RGP-003-MN.  Authorized Activity 
(E) of RGP-003-MN authorizes return water from upland contained disposal areas, and 
Condition 26 of that permit states that 401 Certification has been issued for activities covered 
in RGP-003-MN. 

 
The proposed fill activities would comply with the Section 404(b)(1) guidelines of the Clean 
Water Act.  The placement of dredged material is required to maintain the 9-Foot navigation 
channel project. 
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8.3.5   CULTURAL RESOURCES 
Compliance with Section 106 of the NHPA for site plans must be coordinated with the 
Wisconsin State Historical Society (SHPO) and the Minnesota SHPO.  Concurrence with the 
Corps’ determinations of effect to historic properties is required.  If the proposed action 
includes areas not originally covered by a previous EA or EIS, consultation with the two state 
historic preservation offices for cultural resources may be required. 

8.3.6   ADDITIONAL ENVIRONMENTAL REVIEW 
Some additional permits and environmental planning may fall under the responsibility of the 
contractor conducting the proposed work.  The contractor would be responsible for obtaining 
construction permits as necessary, such as a National Pollutant Discharge Elimination System 
permit.  These responsibilities would be detailed in the Specifications provided to the 
Contractor. 

8.4  Distribution of Draft Environmental Assessment 

This EA has been provided via computer on the following website:  
__________________________________________.  A notice of availability was sent to 
interested citizens and the following agencies:   

Federal 
Environmental Protection Agency 
U.S. Fish and Wildlife Service 
U.S. Geological Survey 
US Coast Guard 
National Park Service (MNRRA) 

State of Wisconsin 
Department of Natural Resources 

State of Minnesota 
Department of Natural Resources 
Pollution Control Agency 

Others 
Libraries and/or City Hall Offices:  Lake City, 
Wabasha, Kellogg, Buffalo City, Alma, 
others? 
 
Property Owners 
 
Adjacent Property Owners 

Railroads 
Canadian Pacific Railroad 
Burlington Northern Santa Fe Railroad 
 
 

8.5 Comments on the Environmental Assessment 

We request and welcome written comments on environmental assessment.  Please provide 
written comments by Month Day, 2017, to the St. Paul District, U.S. Army Corps of 
Engineers, ATTN:  Mr.  Elliott Stefanik, CEMVP-PD-E, 180 Fifth Street East, Suite 700, St. 
Paul, MN 55101, or by email to:  Elliott.L.Stefanik@usace.army.mil.  

mailto:Aaron.M.McFarlane@usace.army.mil
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Table 8-1:  Compliance Review With All Applicable Environmental Regulations and Guidelines 
 
Environmental Requirement 

 
Compliance1 

 
Federal Statutes 

 
  

Archaeological and Historic Preservation Act 
 

Full  
Bald and Golden Eagle Protection Act of 1940, as amended 

 
Full2  

Clean Air Act, as amended 
 

Full  
CWA, as amended 

 
Full  

Coastal Zone Management Act, as amended 
 

N/A  
Endangered Species Act of 1973, as amended 

 
Full  

Federal Water Project Recreation Act, as amended 
 

Full  
Fish and Wildlife Coordination Act, as amended 

 
Full  

Land and Water Conservation Fund Act of 1965, as amended 
 

Full 
Migratory Bird Treaty Act of 1918, as amended Full  
National Environmental Policy Act of 1969, as amended 3 

 
Partial  

National Historic Preservation Act of 1966, as amended 
 

Full  
National Wildlife Refuge Administration Act of 1966 

 
Full 

Noise Pollution and Abatement Act of 1972 Full  
Watershed Protection and Flood Prevention Act 

 
N/A  

Wild and Scenic Rivers Act of 1968, as amended 
 

N/A  
Farmland Protection Policy Act of 1981 

 
N/A  

 
 
  

Executive Orders, Memoranda 
 
  

Floodplain Management (EO 11988) 
 

Full  
Protection and Enhancement of Environmental Quality (EO 11514) 

 
Full  

Protection and Enhancement of the Cultural Environment (EO 11593) 
 

Full  
Protection of Wetlands (EO 11990) 

 
Full  

Analysis of Impacts on Prime and Unique Farmland  
(CEQ Memorandum, 30 August 1976) 

 
Full 

1 The compliance categories used in this table were assigned according to the following definitions: 
a.  Full - All requirements of the statute, EO, or other policy and related regulations have been met for the current stage of 

planning. 
b.  Partial - Some requirements of the statute, EO, or other policy and related regulations remain to be met for the current 

stage of planning. 
c.  Noncompliance (NC) - Violation of a requirement of the statute, EO, or other policy and related regulations. 
d.  Not Applicable (N/A) - Statute, EO, or other policy and related regulations not applicable for the current stage of 

planning. 
2 No bald eagles currently reside in the study area. 
3  Full compliance of National Environmental Policy Act of 1969, as amended will be achieved with the District Engineer’s 
signing of the Finding of No Significant Impact (Appendix E). 
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Appendix A: Traffic Management 
Plan 

1.1  Introduction 

The dredge cuts near Reads Landing, Crats Island and Teepeeota Point generate 
approximately 117,000 CY per year.  Together with the material from Chippewa Delta, 
approximately 226,000 CY per year is generated in Lower Pool 4 upstream of Teepeeota 
Point.  This portion of study purposely uses conservatively high numbers. This study is 
proposing to move all of this material through the Carrell’s river access point if dredged 
mechanically, or splitting it between Carrells, Wabasha Gravel Pit and Southside 
Fitzgerald if some (or all) is dredged hydraulically.  The primary goal of this section was 
to determine how to get 226,000 CY of dredge material through one of the designated 
transfer sites and to one of the designated placement sites.  A number of scenarios have 
been proposed, but this section will take the highest impact scenario into consideration, 
and looking at existing infrastructure, analyze that impact.  It should be noted that while 
this section chose to focus the scenarios with the most impact, the other plans of 
management, as long as they adhere to the local and federal restrictions, are equally as 
valid. The proposed dredge sand placement transfer is anticipated to service a range of 
truckloads per day, up to a maximum 349 truckloads (highest impact scenario) in any 
single calendar day.  The range of truckloads is dependent upon the type of truck used 
and the method of dredge used.  For instance, if the material is hydraulically dredged it 
will require a dry out period prior to removal from the transfer site.  The rate of removal 
from the transfer site is then held to the type of excavator used and the type of truck used 
for transfer.  For instance if a 10 Wheel Tandem Axle Rear Dump is used it holds 15 CY 
and fills with three bucket loads of 450 excavator with a 5 CY bucket.  If an 18 Wheel 
Belly Dump is used, it will holds 20 CY and fill with four bucket loads.  If the method of 
dredging is done mechanically, the rate of transfer is controlled not by the unloading of 
the barges but by the rate of the dredge excavator filling the barges and the tugs 
transporting the barges to the transfer site.  Empirical data (in the form of previous 
observed contracts) suggests this to be a rate of approximately 3,000 CY a day.  This 
ultimately sets the overall pace of the operation.  Each truckload will be carrying 16 to 21 
tons (depending on truck used) of sand from the designated Transfer Site to the 
designated final upland placement site. 
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1.2  Assumptions 

In order to conduct a realistic study, the following constraints have been applied. 

1.2.1  HOURS OF OPERATION: 
For the purposes of the study, a typical workday was set from 7:00am to 5:00pm.  These 
hours correspond to what a dredge crew would normally work. 
It is estimated that a Monday thru Saturday operation would be used as well, again this 
correlates to the dredge crew operation.  The overall period of time any given operation 
would run can vary from 17 days to 75 days depending on the amount of material 
transferred.  The time of year is also variable as hydraulically dredged material can be 
placed at the designated transfer site during the normal navigation period and moved 
from the transfer site during the late fall, early winter. 
 

1.2.2  VEHICLE CLASSIFICATION & DISTRIBUTION FACTOR DETERMINATION 
The vehicle classification distribution factor is an important piece of the Equivalent 
Single Axel Load or ESAL calculations. The traffic volume data collected from The 
Wabasha Sand Mine Transfer Facility Traffic Study for the City of Wabasha dated June 
14, 2013 included four vehicle classes: car, medium truck (2 ASU, 3+ ASU), buses, and 
heavy truck (3 AS, 4 AS, 5+ AS, Twins). The data was not separated further into the 
specific MnDOT vehicle classes noted above and therefore extrapolation was completed 
based on distribution data from MnDOT Station No. 39 located in Winona. This station 
was used because it represents a similar river crossing and where comparable vehicle 
distributions likely occur.  Out of the MSA traffic study, the proposed heavy truck 
volume increase due to the sand hauling was determined to be a maximum of 528 
additional trips per day, total for both directions. This volume was added to the “5+ Axle, 
Tractor Semitrailer” classification to determine the future distribution factor and Annual 
Average Daily Traffic or AADT. 

1.2.3  EQUIPMENT AND VOLUMES USED: 
To convey the material in the manner with highest potential impact on existing 
infrastructure the following was assumed: 

• A common 450 Excavator with a 5 CY bucket. 
• A 10 Wheel Tandem Axel Rear Dump configuration that handles 15 CY’s. 
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1.3  Proposed Operation & Routes 

1.3.1  OPERATION 
On any given workday the following operational cycle is expected. 

Table 1  
The Variables of  
Method & Equipment 

  
Seconds Volume in 

CY 
One bucket cycle time: 

For standard land based excavation: 
For barge mounted mechanical excavation: 

 
 

31.5* 
33.5* 

 
5.0 
5.0 

4 Buckets per Truck (if Belly Dump): 
3 Buckets per Truck (if Tandem Rear Dump): 

 
134 

100.5 
20 
15 

Truck Travel Time (Round Trip excluding dump time) 961 
 

Truck Dump Time at Placement Site: 
If Tandem Rear Dump 
If Belly Dump 

 
120 
36 

 

Typical Truck Cycle time assuming 6.7 mile trip@: 
  

If Tandem Rear Dump 
If Belly Dump 

 1,182 
1,131 

 

* Based on observations of past operations. 
 @ Time chosen because it reflected a travel time that incorporated both highway and  

local road traffic.  
 
So for any given day it is assumed that 12 trucks would be used in order to prevent a time 
gap. In other words 12 trucks would be loaded and sent to their destination before the 1st 
truck returns from the placement site. 
 
Note that other conveyance options are possible (see below) but the more wheels or axels 
distribute the loads better and cause less wear on the existing roads. 
 

Table 2 
lbs Tons Calculated 

CY 
Truck Type 

  
1.07 

 

26,000 13 12 10 Wheeler same a tandem axel 
32,000 16 15 12 Wheeler same as a tridem axel 
42,543 21 20 18 Wheel Belly Dump 
46,000 23 21 18 Wheel Belly Dump 
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1.3.2  PROPOSED HAUL ROUTES BASED ON TRANSFER SITE AND PLACEMENT 
SITE LOCATIONS 

1.3.2.1 The Carrels East & West Temporary Placement Site to the Drysdale / 
Drysdale Farms Placement Site: 

• Head northwest on 5th Grant Blvd W/Grant Blvd W 
• Turn left onto U.S Hwy 61 S 
• Turn left onto County Rd 81 
• Turn Right onto new site access road. 
 

1.3.2.2 The Carrels East & West Temporary Placement Site to the 
Weisenbeck West or Hetrick Placement Site: 

• Head southeast on 5th Grant Blvd W/Grant Blvd W toward Steele Rd 
• Continue onto 4th Grant Blvd W 
• Turn left onto MN-60/Walnut Ave  
• Continue onto WI-25 North. 

 

1.3.2.3 The Southside Fitzgerald Temporary Placement Site to the 
Weisenbeck West or Hetrick Placement Site: 

• Head northwest on Dugan Ave toward 4th St E/River Drive South  
• Turn right onto 4th St E/River Drive S Continue onto WI-25 North. 
• Turn left onto Angelique St 
• Turn right onto Hiawatha Drive East 
• Turn right onto Pembroke Ave 
• Turn left at the 2nd cross street onto 4th Grant Blvd West 
• Turn right onto MN-60/Walnut Ave 
• Continue onto WI-25 North 
 

1.3.2.4 The Alma Marina Temporary Placement Site to the Weisenbeck West 
or Hetrick Placement Site: 

• Head northeast on Beach Harbor Rd toward Great River Rd  
• Turn left onto WI-35 N/Great River Rd  

 
 
Table 3 lists the distances and expected travel times of each route: 
Note: There are 3 route scenarios shown for the Carrels East & West Temporary 
Placement Site to the Reister / Barton Placement Site.  This was done primarily to show 
that the shortest route is not necessarily the best route. 
 



A-5 
 

Table 3 
Primary route 
category 

Transfer 
Site Name: 

Relative 
Address 

Placement 
Site Name: 

Relative 
Address 

Total 
Miles 
(one 
way) 

Total 
Travel 
Time in 
Minutes 

(one 
way)* 

U.S. Trunk 
Highway Travel 
(Principal Arterial 
Hwy 60) 

Carrels East 
& West 

1600 5th 
Grant Blvd. 
West 

Drysdale 
Farms 

65294 County 
Rd 30 

6.60 7.00 

       
U.S. Trunk 
Highway Travel 
(Principal Arterial 
Hwy 60) 

Carrels East 
& West 

1600 5th 
Grant Blvd. 
West 

Reister / 
Barton 

65750 East 
County Rd 30 

7.80 9.00 

       
50 / 50 Travel Carrels East 

& West 
1600 5th 
Grant Blvd. 
West 

Reister / 
Barton 

65750 East 
County Rd 30 

6.70 11.00 

       
County/State Aid 
Highway Travel     
(Major Collector 
County 30) 

Carrels East 
& West 

1600 5th 
Grant Blvd. 
West 

Reister / 
Barton 

65750 East 
County Rd 30 

5.30 10.00 

       
County/State Aid 
Highway Travel     
(Major Collector 
WS County 25) 

Carrels East 
& West 

1600 5th 
Grant Blvd. 
West 

Weisenbeck 
West or 
Hetrick 

Great River Rd  
Nelson, WI 
54756 

5.4 10.00 

       
County/State Aid 
Highway Travel     
(Major Collector 
WS County 25) 

Southside 
Fitzgerald 

366 Dugan 
Avenue, 
Wabasha 

Weisenbeck 
West or 
Hetrick 

Great River Rd  
Nelson, WI 
54756 

5.4 8.00 

       
County/State Aid 
Highway Travel     
(Major Collector 
WS County 35) 

Alma Marina Great River 
Houseboats 
at Alma 
Marina 

Weisenbeck 
West or 
Hetrick 

Great River Rd  
Nelson, WI 
54756 

7.20 10.00 
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* Travel times used were from the Google Mapping Algorithm that uses ranges from official speed limits 
and recommended speeds, likely speeds derived from road types, and historical average speed data over 
certain time periods.  

Figure 1 

1.3.3   IMPORTANT ACCESSIBILITY ASSUMPTION  
It should be noted that the route shown on the Primary Routes map for the Southside 
Fitzgerald transfer site assumes the creation of a new road (currently non-existent) from 
4th Street to Hiawatha Dr.  It is deemed important in the practical use of this site that this 
new road be created as the existing routes through local roads are considered impractical 
and non-sufficient.   

1.4   Existing Conditions 

1.4.1  PHYSICAL CHARACTERISTICS 
 
The physical characteristics of the existing transportation system, along with existing 
land uses will be conducive to this plan as long as the main connectors are used, and local 
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connections minimized.  The existing transportation system within the city of Wabasha 
consists of multiple 30MPH, two lane local roadways with limited driveway access 
locations. USH 61 creates the southern border of influence area as a 55MPH, four lane 
divided highway. The pavement width of the roadways generally consists of 12 ft driving 
lanes and paved shoulders with no curb and gutter.  Although many route connection 
possibilities exist within the Wabasha city limits the two lane local roads were avoided 
due to their low weight restrictions for the purposes of this study plan.  Additionally, any 
of the road sections in question that were of current concern were not selected in this 
routing plan. 

1.4.2   SAFETY CONCERNS 
Only two intersections were identified as having more than two crashes over the last five 
years. Of these locations, the intersection of USH 61 & 5th Grant Boulevard shows a 
specific pattern of crashes that could be improved with an enhanced intersection design. 
Sight distance is not available for traffic traveling from or looking towards the north, 
which has been leading to rear end and angle crashes at this location. The addition of a 
southbound left-turn lane would reduce the likelihood of rear end crashes in this location 
by an estimated 50%.  At the time of this study it is understood that the MNDOT has an 
improved intersection design that is to be implement in the very near future. For the 
purposes of this study plan, it is assumed that this design improvement will be made. 
The second location that affect this plan is the intersection of US Highway 61 & Shields 
Avenue.  As part of a safe roads improvement plan by MNDOT this intersection is also 
due to be improved. Again, for the purposes of this study plan, it is assumed that this 
design improvement will be made. 

1.4.3   TRAFFIC VOLUMES 
In a study conducted by MSA professional services, a Miovision traffic count was 
conducted on 26 February 2013.  From those counts at the intersections the following 
chart was generated to frame the peak hours for AM and PM. 
 

Table 4 
Peak Hours by Intersection 

Intersection AM Peak Hour PM Peak Hour 

HWY 60 & 4th Grant Blvd 7:15am - 8:15am 3:00pm - 4:00pm 
4th Grant Blvd & Bridge St 7:15am - 8:15am 3:00pm - 4:00pm 
Hiawatha Dr & Allegheny Ave 7:15am - 8:15am 3:30pm - 4:30pm 
Hiawatha Dr & Bridge St 7:15am - 8:15am 3:30pm - 4:30pm 
Hiawatha Dr & 10th St/Shields Ave 7:15am - 8:15am 3:15pm - 4:15pm 
Hiawatha Dr & Gambia St 7:15am - 8:15am 3:00pm - 4:00pm 
USH 61 & Shields Ave 7:15am - 8:15am 3:15pm - 4:15pm 
USH 61 & Hiawatha Dr/Bruegger Valley Rd 7:15am - 8:15am 3:15pm - 4:15pm 
USH 61 & 5th Grant Blvd 7:00am - 8:00am 3:15pm - 4:15pm 
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It is noted that the background traffic peak hours overlap with the time of day operation 
of the transfer plan. In order to evaluate a conservative estimate of traffic operations, the 
actual peak hours were utilized in the analysis. The off-peak time periods when truck 
trips are permitted are assumed to perform better than those analyzed as part of this 
traffic study due to the lower background traffic volumes. 
 

1.4.4   CAPACITY / LEVEL OF SERVICE ANALYSIS - BACKGROUND TRAFFIC 
Using MSA’s capacity analysis which is based on the procedures, methods, and 
techniques contained in the Highway Capacity Manual, we have an idea of the current 
level of service or LOS for each intersection. Level of Service is a quantitative measure 
that refers to the overall quality of flow at an intersection ranging from very good, LOS 
“A,” to very poor, LOS “F.” Typically, the minimum acceptable condition for most 
intersections is LOS “C” however lower LOS values can be acceptable in certain cases. 
The delay is measured in seconds per vehicle, which can be used to determine the Level 
of Service for the intersection.  In the study conducted by MSA which had slightly larger 
expected truck volumes than this plan, the only intersection to diminish significantly in 
its level of service is the intersection of Hiawatha Drive & Allegheny Ave. which drops 
to a “D” level.  All other intersections are expected to only drop to a level of service “B” 
or better.  Table 5 below from the MSA report shows the current level of service for the 
measured intersections.  
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Table 5 

 
 
 

Overall 
Intersection

Intersection Traffic Control Peak Hour Parameters
Left 
Turn Through

Right 
Turn

Left 
Turn Through

Right 
Turn

Left 
Turn Through

Right 
Turn

Left 
Turn Through

Right 
Turn

-
LOS A A B B A

Delays 7.5 7.4 11.0 10.4 4.0
W/C ratio 0.01 0.02 0.08 0.06
Queue (ft) 25 25 25 25

LOS A A B B A
Delays 7.7 7.6 12.8 14.8 5.9

W/C ratio 0.12 0.01 0.13 0.15
Queue (ft) 25 25 25 25

1 1 1 1 -
LOS A A A A A A

Delays 8.9 8.3 7.6 9.5 7.6 8.5
W/C ratio 0.12 0.07 0.08 0.18 0.11
Queue (ft) 25 25 25 25 25

LOS A A A A A A
Delays 10 8.3 8.2 10 7.9 9.2

W/C ratio 0.28 0.06 0.18 0.17 0.06
Queue (ft) 25 25 25 25 25

-
LOS A A B B A

Delays 7.6 7.6 11.6 10.9 1.3
W/C ratio 0.01 0.01 0.04 0.03
Queue (ft) 25 25 25 25

LOS A A B B A
Delays 7.6 7.6 10.9 10.9 1.0

W/C ratio 0.01 0.01 0.03 0.03
Queue (ft) 25 25 25 25

1 1 1 1 -
LOS A A A B A A

Delays 7.5 0.00 0.00 10.4 8.9 2.0
W/C ratio 0.01 0.04 0.04
Queue (ft) 25 25 25

LOS A A A B A A
Delays 7.6 0.00 0.00 11.5 9.1 2.4

W/C ratio 0.03 0.07 0.03
Queue (ft) 25 25 25

-
LOS A A B B A

Delays 7.5 7.4 10.1 10.1 3.0
W/C ratio 0.02 0.0 0.03 0.06
Queue (ft) 25 25.0 25 25

LOS A A B B A
Delays 7.5 7.5 10.4 10.2 2.3

W/C ratio 0.01 0 0.02 0.07
Queue (ft) 25 25 25 25

1 2 1 1 2 1 -
LOS B B A - - A - - A

Delays 12.1 11 7.5 7.6 3
W/C ratio 0.05 0.13 0.01 0.06
Queue (ft) 25 25 25 25

LOS B B A - - A - - A
Delays 12.6 11.3 7.6 7.6 2.3

W/C ratio 0.14 0.17 0.01 0.05
Queue (ft) 25 25 25 25

-
LOS A A A A

Delays 7.4 0.0 9 4.2
W/C ratio 0.0 0.04
Queue (ft) 25.0 25

LOS A A A A
Delays 7.5 0.0 9.1 4.3

W/C ratio 0.01 0.1
Queue (ft) 25.0 25

1 2 1 1 2 1 -
LOS B B A - - A - - A

Delays 10.5 10.4 7.6 7.7 1.9
W/C ratio 0.04 0.07 0.01 0.01
Queue (ft) 25.0 25.0 25 25

LOS B B A - - A - - A
Delays 10.8 10.5 7.7 7.7 1.9

W/C ratio 0.06 0.03 0.01 0.01
Queue (ft) 25.0 25.0 25 25

-
LOS A A A A

Delays 9.4 0.0 7.7 1.6
W/C ratio 0.03 0.02
Queue (ft) 25.0 25

LOS A A A A
Delays 9.9 0.0 7.7 1.6

W/C ratio 0.03 0.03
Queue (ft) 25.0 25

5th Grant Blvd & USH 61 Stop North

Shared

Shared

Shared

Shields Ave & USH 61 Stop (East/West)

Hiawatha Ave & Gambia Stop North

Hiawatha Ave / Bruegger 
Valley Rd & USH 61

Stop (East/West)

4th Grant Blvd & USH 60 Stop (All)

Hiawatha Dri & Allegheny 
Ave

Stop (North/South)

Hiawatha Dr & Bridge Ave Stop North

Shields Ave & 10th St Stop (North/South)

Shared

AM Peak

PM Peak

AM Peak

PM Peak

Lanes Shared Shared

Shared

AM Peak

PM Peak

Lanes Shared Shared

Shared

AM Peak

PM Peak

Lanes Shared

Shared

AM Peak

PM Peak

Lanes Shared Shared

Shared

AM Peak

PM Peak

Lanes Shared Shared

Shared

Lanes

AM Peak

PM Peak

Lanes Shared Shared Shared

PM Peak

Lanes

AM Peak

AM Peak

PM Peak

Stop (North/South)4th Grant Blvd & Bridge 
Ave

West Approach East Approach South Approach North Approach

Lanes Shared Shared Shared Shared
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1.5 Analysis and Projections 

The future traffic volumes in the vicinity of the transfer sites consist of background traffic 
plus the additional traffic generated by the proposed operation. This consists of the 
following: 

• Background traffic forecasting 

• Site traffic forecasting 

• Total traffic  

1.5.1   BACKGROUND TRAFFIC FORECASTING  
The background traffic volumes represent the amount of traffic that will be on the area 
roadway network without the proposed development. The background traffic forecasting 
represents annual traffic growth from development outside the study area.  Wabasha 
County has provided typical forecast rates for the impacted intersections within the 
project area using historical patterns and recent design projects. A 20-year forecast is 
typically analyzed for development studies. The year 2036 background traffic volumes 
were assumed to grow 1% per year linearly. 

1.5.2  DEVELOPMENT TRAFFIC AND OFF-SITE DEVELOPMENT TRAFFIC 
FORECASTING 

To determine the impact of the proposed development on the future traffic operating 
conditions, it is necessary to estimate the general characteristics of the additional traffic 
that will be generated by the proposed development and the distribution of this traffic on 
the area roadway network. This requires five steps: 
1. Trip generation 
2. Mode split 
3. Determination of pass-by and multi (linked) – trip traffic (if applicable) 
4. Trip distribution 
5. Trip assignment 

1.5.2.1 Trip Generation 
The major factors determining the amount of traffic that will be generated are the 
development’s maximum daily allowed truck deliveries and the hours of operation set by 
this plan.  Additionally, the capabilities of the transfer facility to load and unload the 
trucks from the barges will also impact the amount of new traffic that will be added to the 
haul route in any one hour. This traffic is considered “on-site” traffic for the proposed 
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plan.  As stated before, a number of potential scenarios of operation were evaluated and 
calculated.  In terms of the impact of these operations it is important to remember that the 
larger the number of trucks per day (as in the 349 stated in section 9.1) does not equate to 
the highest impact.  For example, in the 349 trucks a day scenario, it is hauling from the 
Southside Fitzgerald transfer site that only produces 90,000CY of sand and consequently 
operates for only 17 days.  This ultimately only produces an AADT impact of only 33.  
While a 200 trucks a day scenario that hauls from the Carrels West transfer site that 
produces 226,000CY of sand for a period of 75 days produces an AADT impact of 83.  It 
is for this reason that this scenario was chosen as the highest impact model below. 
 
The proposed dredge material management plan is anticipated to service up to a 
maximum of 200 trucks in one day, each carrying 16 tons of sand from one of the 
designated transfer sites to one of the eventual placement sites. As previously noted, in 
order to evaluate an estimated highest impact scenario, it was assumed that all 200 truck 
trips would be serviced within the specific time window of 7:00am to 5:00pm (10 hours). 
By assuming a consistent arrival/departure rate, it yields an estimate of 40 trips entering 
and leaving the site each hour. This equates to one truck every 90 seconds.  While it is 
understood that the 10 hour time window coincides with the existing AM and PM peak 
hours, the additional 20 inbound and 20 outbound truck trips were added to the peak 
hours as conservative traffic estimate of potential “worst-case” conditions. The off-peak 
time periods when the truck traffic is permitted are assumed to perform better than those 
analyzed as part of this TIA due to the lower background traffic volumes.  Employee 
traffic is not included as part of this analysis. It is assumed that the number of employees 
on site will be less than the total number of trucks arriving in an hour as assumed by this 
study.  Additionally, it is assumed that the employees would need to be on-site prior to 
trucks arriving at the facility, so there would be little overlap between employee and 
truck traffic. Because employees only arrive at the beginning of work and depart at the 
end of the day, it was assumed that the worst case scenario for on-site trip generation 
would be one full hour of truck arrivals and departures at a rate of one truck every 90 
seconds.  No other offsite operational trips are included as part of this analysis. 

1.5.2.2 Mode Split 
Due to the nature of this development, multimodal considerations are not applicable. 

1.5.2.3 Determination of Pass-By and Linked Trip Traffic 
The proposed development is classified as destination trips and no Pass-by or Multi 
(linked)-Trip traffic trip reduction was applied. 

1.5.2.4 Trip Distribution and Assignment 
All of the anticipated peak hour truck traffic was distributed and assigned to the proposed 
haul routes per the route descriptions listed in Section 9.3.2. Trip Assignment for the new 
truck trips generated by the proposed dredge material management plan can be found in 
Figure 1. 
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1.5.3   BACKGROUND PLUS ON-SITE DEVELOPMENT TRAFFIC 

1.5.3.1   Base Year 2016 
For the base year 2016 plus on-site traffic development volumes, Tables 6 & 8, 2016 
Background plus On-Site Development Traffic summarize the traffic volumes at the 
impacted intersections in the roadway network. 

1.5.3.2   Horizon Year 2036 
For the horizon year 2036 plus on-site traffic development volumes, Tables 7 & 9, 2036 
Background plus On-Site Development Traffic summarize the traffic volumes at the 
impacted intersections in the roadway network. 
 

1.6   Pavement Conditions Analysis 

With the increase in heavy truck traffic loading proposed by the proposed dredge material 
management plan, there will be additional impacts to the existing street pavement 
sections. A review of the previous MSA report on pavement section analysis was 
completed to determine these impacts on local and County State Aid Highways. 
 

1.6.1   ANALYSIS PROCEDURES 
The streets potentially impacted by the hauling include Grant Blvd W, Pembroke Drive, 
Hiawatha Drive (CSAH 30), USH 61, HWY 60. Based on work done by the Minnesota 
Department of Transportation, the State highways have already been constructed to 
accommodate the additional heavy vehicle loading and therefore do not require additional 
analysis in this study. In addition, Hiawatha Drive was reconstructed in 2013 and has 
been redesigned to accommodate the additional traffic.  The county would have 
performed a pavement conditions analysis for Hiawatha Drive by means of the following: 

• Analysis of vehicle classification distribution and Equivalent Single Axle Loading 
(ESAL) calculations 

• Existing and proposed pavement section thickness analysis using MnDOT approved 
pavement design software. 

• Determination of probable pavement life and rehabilitation recommendations 
 

1.6.2   EXISTING CONDITIONS 
Information was collected from the City of Wabasha, and the Minnesota Department of 
Transportation pertinent to the analysis of the existing and proposed pavement sections. 
The information provided included as-built plans, typical sections, and underlying soil 
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data for the streets in question.  This information was used to choose routes that avoided 
roads whose existing condition was of concern, and to determine the best routes possible 
to cause the least impact on infrastructure. 
 

1.6.3   VEHICLE TYPE DISTRIBUTION AND ESAL’S 
Equivalent Single Axle Load (ESAL) calculations are a critical variable in determining 
what pavement section thicknesses will be required for the increase in truck traffic. 
Annual Average Daily Traffic (AADT) counts and vehicle classification distributions 
were obtained to calculate the ESAL’s. In addition, a 20 year life cycle projection for 
bituminous pavements and 35 years for concrete pavements (CSAH 30) was assumed. 
 

1.6.3.1 Traffic Volume Basis 
As a part of the broader Traffic Management Plan conducted, traffic volume and vehicle 
distribution data was obtained from MnDOT online sources using AADT count maps for 
Wabasha County. The segments most affected were studied, those being Grant Blvd W, 
Pembroke Ave., and Hiawatha Dr. USH 61 though also affected is fully capable of the 
added loading. 
 

1.6.3.2 Vehicle Classification & Distribution Factor Determination 
The vehicle classification distribution factor is an important piece of the ESAL 
calculations. The traffic volume data that the MSA report collected, included four vehicle 
classes: car, medium truck (2 ASU, 3+ ASU), buses, and heavy truck (3 AS, 4 AS, 5+ 
AS, Twins). The data was not separated further into the specific MnDOT vehicle classes 
noted above and therefore extrapolation was completed based on distribution data from 
MnDOT Station No. 39 located in Winona. This station was used because it represents a 
similar river crossing and where comparable vehicle distributions likely occur. 
The proposed heavy truck volume increase due to the sand hauling was determined to be 
a maximum of 528 additional trips per day, total for both directions. This volume was 
added to the “5+ Axle, Tractor Semitrailer” classification to determine the future 
distribution factor and AADT. The two charts below show the current and projected 
conditions used in the ESAL calculations. 
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Table 6 

 
 
 
 

Table 7 

 

Cumulative ESALCalculation Table ( 20 Years)
GRANT BLVD W. - Current Condition

VEH. 
TYPE

VEHICLE CLASSES

LOCAL 
DISTRIB. 
FACTOR 
(URBAN)

BASE YEAR 
AADT  (Two 

Way)

FLEXIBLE 
ESAL 

FACTORS

BASE YEAR 
ADL

DESIGN 
YEAR AADT   
(Two Way)

DESIGN 
YEAR ADL

Present Traffic:
1 Autos, Pickups 92.88% 2601 0.0007 1.82 3173 2.22 Present Year: 2016

2 axle, 6 tire - Single Unit Two Way AADT: 2800 Vehicles / Day
2 Truck 3.89% 109 0.2400 26.12 133 31.87 Design Lane Distrib.: 50.00%

3 + axle - Single Unit Design Lane AADT: 1400 Vehicles / Day
3 Truck 1.20% 34 0.8400 28.29 41 34.52

Projected Traffic:
4 3 axle, Tractor Semitrailer 0.03% 1 0.3700 0.30 1 0.36 Design Year: 2036

Design Period: 20
5 4 axle, Tractor Semitrailer 0.05% 1 0.5300 0.79 2 0.96 Two Way AADT: 3416 Vehicles / Day

Design Lane AADT: 1708 Vehicles / Day
6 5 + axle, Tractor Semitrailer 0.93% 26 1.8900 49.34 32 60.19 Traffic Proj. Factor: 1.22

Annual Growth Factor: 1.01
7 Buses, Trucks with Trailers   1.02% 28 0.7400 21.09 35 25.73

Special Design Increase:
8 Twin Trailers 0.00% 0 2.3200 0.29 0 0.35 Truck 0

TOTAL = 100.0% 2800 128.04 3416 156.20
HCADT = 7.1% 200 243

Average of ADL 142.12

ESALS's in 20 Years (7300 days) 1,037,451.42

Design Lane Factor 518,725.71

Load Limit Increase Factor (12%) 580,972.80

CUMULATIVE 20 - YEAR DESIGN LANE FLEXIBLE ESAL 580,973

Cumulative ESALCalculation Table ( 20 Years)
GRANT BLVD W. - Developed Condition

VEH. 
TYPE

VEHICLE CLASSES

LOCAL 
DISTRIB. 
FACTOR 
(URBAN)

BASE YEAR 
AADT  (Two 

Way)

FLEXIBLE 
ESAL 

FACTORS

BASE YEAR 
ADL

DESIGN 
YEAR AADT   
(Two Way)

DESIGN 
YEAR ADL

Present Traffic:
1 Autos, Pickups 92.88% 2601 0.0007 1.82 3173 2.22 Present Year: 2016

2 axle, 6 tire - Single Unit Two Way AADT: 2800 Vehicles / Day
2 Truck 3.89% 109 0.2400 26.12 133 31.87 Design Lane Distrib.: 50.00%

3 + axle - Single Unit Design Lane AADT: 1400 Vehicles / Day
3 Truck 1.20% 117 0.8400 98.01 124 104.24

Projected Traffic:
4 3 axle, Tractor Semitrailer 0.03% 1 0.3700 0.30 1 0.36 Design Year: 2036

Design Period: 20
5 4 axle, Tractor Semitrailer 0.05% 1 0.5300 0.79 2 0.96 Two Way AADT: 3416 Vehicles / Day

Design Lane AADT: 1708 Vehicles / Day
6 5 + axle, Tractor Semitrailer 0.93% 26 1.8900 49.34 32 60.19 Traffic Proj. Factor: 1.22

Annual Growth Factor: 1.01
7 Buses, Trucks with Trailers   1.02% 28 0.7400 21.09 35 25.73

Special Design Increase:
8 Twin Trailers 0.00% 0 2.3200 0.29 0 0.35 Truck 83

TOTAL = 100.0% 2883 197.76 3499 225.92
HCADT = 7.1% 283 326

Average of ADL 211.84

ESALS's in 20 Years (7300 days) 1,546,407.42

Design Lane Factor 773,203.71

Load Limit Increase Factor (12%) 865,988.16

CUMULATIVE 20 - YEAR DESIGN LANE FLEXIBLE ESAL 865,988
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Table 8 

 
 
 

Table 9 

 
 
 
 

1.6.3.3   ESAL Calculations 
Using the AADT and vehicle classification distribution information, the equivalent single 
axle loading (ESAL) calculations are as follows for the current and proposed conditions. 
ESAL is a concept developed from data collected at the American Association of State 
Highway Officials (AASHO) Road Test to establish a damage relationship for comparing 

Cumulative ESALCalculation Table ( 20 Years)
PEMBROKE AVE. - Developed Condition

VEH. 
TYPE

VEHICLE CLASSES

LOCAL 
DISTRIB. 
FACTOR 
(URBAN)

BASE YEAR 
AADT  (Two 

Way)

FLEXIBLE 
ESAL 

FACTORS

BASE YEAR 
ADL

DESIGN 
YEAR AADT   
(Two Way)

DESIGN 
YEAR ADL

Present Traffic:
1 Autos, Pickups 92.88% 4412 0.0007 3.09 5382 3.77 Present Year: 2016

2 axle, 6 tire - Single Unit Two Way AADT: 4750 Vehicles / Day
2 Truck 3.89% 185 0.2400 44.32 225 54.07 Design Lane Distrib.: 50.00%

3 + axle - Single Unit Design Lane AADT: 2375 Vehicles / Day
3 Truck 1.20% 140 0.8400 117.72 153 128.28

Projected Traffic:
4 3 axle, Tractor Semitrailer 0.03% 1 0.3700 0.50 2 0.61 Design Year: 2036

Design Period: 20
5 4 axle, Tractor Semitrailer 0.05% 3 0.5300 1.34 3 1.63 Two Way AADT: 5795 Vehicles / Day

Design Lane AADT: 2897 Vehicles / Day
6 5 + axle, Tractor Semitrailer 0.93% 44 1.8900 83.69 54 102.10 Traffic Proj. Factor: 1.22

Annual Growth Factor: 1.01
7 Buses, Trucks with Trailers   1.02% 48 0.7400 35.78 59 43.64

Special Design Increase:
8 Twin Trailers 0.00% 0 2.3200 0.48 0 0.59 Truck 83

TOTAL = 100.0% 4833 286.92 5878 334.70
HCADT = 7.1% 422 496

Average of ADL 310.81

ESALS's in 20 Years (7300 days) 2,268,918.23

Design Lane Factor 1,134,459.12

Load Limit Increase Factor (12%) 1,270,594.21

CUMULATIVE 20 - YEAR DESIGN LANE FLEXIBLE ESAL 1,270,594

Cumulative ESALCalculation Table ( 20 Years)
PEMBROKE AVE. - Current Condition

VEH. 
TYPE

VEHICLE CLASSES

LOCAL 
DISTRIB. 
FACTOR 
(URBAN)

BASE YEAR 
AADT  (Two 

Way)

FLEXIBLE 
ESAL 

FACTORS

BASE YEAR 
ADL

DESIGN 
YEAR AADT   
(Two Way)

DESIGN 
YEAR ADL

Present Traffic:
1 Autos, Pickups 92.88% 4412 0.0007 3.09 5382 3.77 Present Year: 2016

2 axle, 6 tire - Single Unit Two Way AADT: 4750 Vehicles / Day
2 Truck 3.89% 185 0.2400 44.32 225 54.07 Design Lane Distrib.: 50.00%

3 + axle - Single Unit Design Lane AADT: 2375 Vehicles / Day
3 Truck 1.20% 57 0.8400 48.00 70 58.56

Projected Traffic:
4 3 axle, Tractor Semitrailer 0.03% 1 0.3700 0.50 2 0.61 Design Year: 2036

Design Period: 20
5 4 axle, Tractor Semitrailer 0.05% 3 0.5300 1.34 3 1.63 Two Way AADT: 5795 Vehicles / Day

Design Lane AADT: 2897 Vehicles / Day
6 5 + axle, Tractor Semitrailer 0.93% 44 1.8900 83.69 54 102.10 Traffic Proj. Factor: 1.22

Annual Growth Factor: 1.01
7 Buses, Trucks with Trailers   1.02% 48 0.7400 35.78 59 43.64

Special Design Increase:
8 Twin Trailers 0.00% 0 2.3200 0.48 0 0.59 Truck 0

TOTAL = 100.0% 4750 217.20 5795 264.98
HCADT = 7.1% 339 413

Average of ADL 241.09

ESALS's in 20 Years (7300 days) 1,759,962.23

Design Lane Factor 879,981.12

Load Limit Increase Factor (12%) 985,578.85

CUMULATIVE 20 - YEAR DESIGN LANE FLEXIBLE ESAL 985,579
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the effects of axles carrying different loads. The reference axle load is an 18,000-lb. 
single axle with dual tires. 

Table 10  

 
It is important to note that Wabasha County calculated the ESAL’s for Hiawatha Drive as 
a part of the 2013 pavement rehabilitation project; no projections or changes were made 
to the developed condition.  The County assumed an additional 700 trucks per day (two-
way). ESAL calculations for the specific roadway sections can be found in Table 10 
above. 
 
The calculations above were annualized using a method that is commonly used in traffic 
projections, the actual usage and loading will only be for a fraction of the overall time.  It 
is expected that in any given year that actual amount of time used for a transfer operation 
will only last for a 2.5 to 3 month period, this will result in far less wear on the road 
systems. 
 
 

1.7   Conclusions & Recommendations 

As long as both of the new safe intersection recommendations due to be considered by 
the Minnesota Department of Transportation are installed, the existing infrastructure is 
sufficient for the usage of the Carrels transfer facility in this plan.  Specifically, the Grant 
Blvd West to USH 61 intersection improvement design (which is currently dangerous due 
to limited sight distances and an awkward rail crossing), and the new Safety intersection 
design for Shields Ave and USH 61 (which has had accidents due to the need of an 
acceleration/deceleration lane for Hwy traffic).  If those improvements are not made, the 
Carrels transfer facility routing will then have to proceed along the normal trucking 
routes further south accessing USH 61 at the Pembroke crossing.   
 
As for the implementation of the Southside Fitzgerald transfer site, as previously 
mentioned, the creation or implementation of a new connector street will be critical.  This 
connector street would run from the Dugan Ave intersection to Hiawatha Drive E.  A 
significant improvement to the segment of Dugan Ave that would be used would also 
have to be considered for this part of the plan to be implemented.  The Alma Marina 
transfer site is the only one not requiring significant improvements for operation.  
Ultimately the existing road conditions at the time of implementation will determine the 
actual overall wear on the roads.  The MSA report had showed limited intersection 

Street Section Present 
AADT

20-Year 
AADT

ESAL (Single 
Lane Design) AADT 20-Year 

AADT
ESAL (Single 
Lane Design)

Grant Blvd W 2,800 3,416 580,973 2,883 3,499 865,988
Pembroke Ave 4,750 5,795 985,579 4,833 5,878 1,270,594
Hiawatha Dr 3,650 4,453 2,381,600 3,650 4,451 7,024,380

Current Condition Developed Condition
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impact, we expect this project to have far less.  Using the currently designated truck 
routes will provide the most conservative impact on the local infrastructure.  Further 
communication with the city and county to understand and parallel their future road 
maintenance plans will also minimize impacts.      
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I. Project Description 

A.  Background and General Description 
The Section 404(b)(1) Evaluation for the Nine-foot Navigation Channel Project, Channel 
Maintenance Management Plan (CMMP) addressed the impacts resulting from the placement of fill 
material in waters of the United States in compliance with Section 404 of the Clean Water Act.  The 
specific fill activities addressed in that evaluation included the following: 

1. Placement of dredged materials in selected wetland or aquatic sites associated with the 
implementation of the CMMP.  
 

2. Placement site effluent discharged to waters of the United States resulting from hydraulic 
disposal of dredged materials at the CMMP selected sites. 

This update to the CMMP Section 404(b)(1) Evaluation has been prepared because the Dredged 
Material Management Plan for the Lower Pool 4 (DMMP) identified a new potential placement site 
that was not addressed within the CMMP, nor has it been addressed in supplemental NEPA or 
404(b)(1) documentation.   
 
Southside Fitzgerald is a new hydraulic placement site that has not been addressed previously for 
compliance pursuant to Section 404.  As such, this Section 404(b)(1) analysis will specifically address 
placement site effluent discharge to waters of the U.S. associated with the use of the new Southside 
Fitzgerald site.   
 
It’s uncertain at this time whether or not any of the new proposed placement sites within the Lower 
Pool 4 DMMP will include any placement of dredged material in wetlands.  Each site has gone 
through extensive review of available digital information (e.g., USFWS NWS; aerial photo review; 
etc) to assess potential presence of wetlands.  The sites recommended in the Lower Pool 4 DMMP 
appear to have a low probability for wetland presence.  Even if small wetlands were present, site 
designs likely could avoid wetland fill activities.  However, this cannot be definitively determined 
until each area can be evaluated on-site, and site plans developed.  
 
As such, the final risk to wetland fill associated with the placement sites proposed in the Lower Pool 
4 DMMP will be determined with subsequent analysis once properties have been obtained.  
Subsequent 404(b)(1) documentation may be warranted in the future if wetland fill activities would 
occur, including at Southside Fitzgerald. This 404(b)(1) report will focus only on return water 
effluent associated with the proposed Southside Fitzgerald hydraulic placement site.   
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All existing placement sites have already been discussed within the CMMP, or subsequent NEPA 
and 404(b)(1) documentation and have already been addressed for compliance with Section 404.  As 
such, existing placement sites will not be discussed further. 
 

B.  Authority and Purpose 
The Corps of Engineers is responsible for maintaining a navigable channel on the Upper Mississippi 
River. Authority for continued operation and maintenance of the Upper Mississippi River 9-Foot 
Channel project is provided in the River and Harbor Acts of 1930 and 1932. Original authority for 
the Corps of Engineers to work on the Mississippi River was provided in the River and Harbor Act 
of 1880.   
 

C.  Proposed Action 
The Corps is proposing to use a new site, Southside Fitzgerald, for hydraulic placement of dredged 
material in Lower Pool 4.  A detailed description of the project features and the proposed use of the 
Southside Fitzgerald site can be found in the DMMP and Environmental Assessment. This would 
include placement site effluent discharge directly back to the river immediately adjacent to the 
placement site.  The proposed return water activity at the Southside Fitzgerald site would occur in 
Wabasha, Minnesota, in Wabasha County (See Plates 6 and 8 in the Main Report).  
 

D.  General Description of Dredged or Fill Material 

1. General Characteristics 
Dredge cuts are periodically sampled to verify sediment quality and grain size.  Sampling is 
typically done from two random locations in each dredge cut using a ponar dredge sampler. 
The depth of each sample is around 10 cm.  Main channel sediments are primarily medium to 
coarse sands with only trace amounts (generally less than 3 percent by weight) of silts and 
clays.  The Chippewa River is the major contributor of sediment in Lower Pool 4.  
 
Sediment quality is generally good in Pool 4.  To ascertain the extent of sediment 
contamination in lower pool 4, USACE staff collected seventeen sediment samples between 
2013 -2015, including 12 samples from the main channel. Each sample was analyzed for PCBs, 
PAHs, pesticides and heavy metals and compared to Minnesota Pollution Control Agency's 
sediment standards (SRVs) and guidance (SQTs). 
 
Results of the 2013-2015 survey showed that the sediments in Lower Pool 4 were fairly clean. 
Exceedances were only found in one Chippewa delta sample and one Alma boat harbor 
sample, and each site exhibited exceedances for only one contaminant: chromium(VI) 
(Rec/Res SRV). PAHs, pesticides, PCBs and other heavy metals were all either undetected or 
at levels below SQTs and SRVs in all other samples. 
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2. Quantity of Material  
  

Table 1. Lower Pool 4 Historic Dredging 1981-2015 

Dredge Cut River 
Mile 

Total CYs 
Dredged 
(1981-
2015) 

Avg. 
Volume 

Per 
Year 
(CY) 

Avg. 
Volume Per 

Job (CY) 
Frequency 

Projected 
Quantity for 

40 Years 
(CY) 

Chippewa Delta 763.2 3,695,793 105,594 230,987 46% 4,223,760 

Reads Landing 761.8-
763.8 1,042,279 29,779 52,114 57% 1,191,160 

Crats Island 759 1,855,302 53,009 63,976 83% 2,120,360 

Teepeeota Point 757.0-
757.9 1,159,064 33,116 44,579 74% 1,324,640 

Grand Encampment 755.8-
756.9 1,146,388 32,754 44,092 74% 1,310,160 

Beef Slough 753.8-
754.1 419,914 11,998 22,101 54% 479,920 

TOTAL 9,318,740 266,250  
 10,650,000 

TOTAL (Minus Beef Slough) 10,170,080 

Note:  Material from Beef Slough has historically been placed at Alma Marina for public beneficial use, which 
reduces the quantity needing upland placement. Quantities shown are in Cubic Yards. 

Source:  CMMP Tab 4 - 2 Dredging Records 

 
Table 1 shows the active dredge cuts in lower pool 4.  Dredged material hydraulically placed at 
Southside Fitzgerald would originate from either the Crats Island or Teepeeota Point dredge 
cuts.  This suggests the Southside Fitzgerald site would be used in most years, handling on 
average approximately 86,000 cubic yards of material per year.  The average amount of 
material dredged per event is about 64,000 cubic yards from Crats Island dredge cut; and 
almost 45,000 cubic yards from Teepeeota Point dredge cut. 

 

3. Source of Material 
 The source of the dredged material would be the Crats Island and Teepeeota dredge cuts. 
 

E.  Description of the Proposed Discharge Site 
 
The Southside Fitzgerald site is a 16-acre parcel located on the right bank of the Mississippi River in 
Wabasha, Minnesota, and is described in the EA. While it could have potential in the future as a 
permanent placement site for an estimated 400,000 cy of dredged material, it has a more practical 
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use as an on-shore transfer site for material placed hydraulically from the Crats and Teepeeota 
dredge cuts, and it is presented in the plan for that purpose.   

 

F.  Alternative Placement Sites 
 
Many placement options were considered in this DMMP, including sites for permanent placement 
and sites for temporary transfer.  Several placement alternatives were considered, but eliminated 
from further consideration at this time for a number of reasons. A full description of the dredged 
material site selection process can be found in Chapter 5 of the DMMP.  As explained in Chapter 5 
the Southside Fitzgerald site was carried forward and analyzed as the only new (not previously 
covered through NEPA and 404 documentation) placement site for hydraulic placement in Lower 
Pool 4.   The Southside Fitzgerald site helps facilitate permanent material placement at the sites 
identified in the DMMP.  These permanent sites, including multiple new sites for permanent 
placement, were largely selected as they have a low risk for adverse impacts to the environment, 
including fill activities to wetlands.   
 
However, as discussed above, the Southside Fitzgerald site has not been definitely evaluated for 
wetland fill impacts.  Review of the USFWS National Wetland Inventory – V2 online mapping tool 
suggests potential wetlands adjacent to the site (river side), and possibly at the far southeastern end 
of the site.  It’s believed that site plans can be developed that would avoid fill in adjacent wetlands. 
If fill cannot be avoided, mitigation would be developed, as appropriate, to account for these 
impacts.  However, the use of the Southside Fitzgerald site helps to minimize environmental impacts 
by facilitating use of available agricultural lands identified as the multiple new permanent placement 
sites recommended in the DMMP.  The recommended plan in the Lower Pool 4 DMMP collectively 
minimizes environmental impacts compared to other alternative combinations.  It also best 
facilitates long term dredged material management and minimizes cost.  As such, use of Southside 
Fitzgerald represents the Least Environmentally Damaging Practicable Alternative.  All other 
alternative sites identified in the DMMP were determined to have significantly greater environmental 
impacts, or were unable to meet project objectives.  
 

G. Description of Disposal Method 
 
Material would be dredged hydraulically and pumped to the site. Berms would be constructed 
around the placement site such that during hydraulic placement, the carriage water would pond and 
allow the majority of sediment to settle before discharging the carriage water back into the 
Mississippi River. 
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II.  Factual Determinations 

A.  Physical Substrate Determinations 

 1.  Substrate Elevation and Slope 
After ponding, carriage water would return to a side channel on the Mississippi River behind 
Hershey Island.  The river bottom tapers out from the shoreline, with depths at the point of 
discharge likely a couple feet deep. 

 2.  Sediment Type 
Substrate in this side channel where carriage water would return is likely a mix of silt and sand. 

 3.  Fill Material Movement 
Minimal or no fill material movement would be expected.  The carriage water would be 
allowed to pond to allow most material to settle out. 

 4.  Physical Effects on Benthos 
Minimal impact on the benthos in the side channel is expected.  Benthos immediately at the 
point of discharge may be disturbed, but would be expected to recolonize following pumping 
activities.   

 5.  Actions Taken to Minimize Impacts 
Dredging rates, return water pumping and the size of the containment facility all could be 
manipulated to potentially address water quality or other concerns with discharge return of 
carriage water.  These actions would be considered, as appropriate, during dredging and 
placement activities. 

B.  Water Circulation, Fluctuation, and Salinity Determination 

 1.  Water 

  a.  Salinity 
  The proposed fill activities would have no measurable effect on salinity. 

  b.  Water Chemistry 
The use of clean fill materials should preclude any significant impacts on water chemistry.  
During hydraulic material placement, the carriage return water would be taken from the 
Mississippi River to mix with the dredged material and allow hydraulic movement, and 
returned to the river after settling. Returning this water without the suspended sediments 
should not have any measurable effect on water chemistry. 

  c.  Clarity 
Some minor, short-term decreases in water clarity are expected from the proposed effluent 
discharge.  
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  d.  Color 
  The proposed fill activities should have no measurable effect on water color. 

  e.  Odor 
  The proposed fill activities would have no measurable effect on water odor. 

  f.  Taste 
  The proposed fill activities would have no measurable effect on water taste. 

  g.  Dissolved Oxygen Levels 
  The proposed fill activities would have no measurable effect on dissolved oxygen levels. 

  h.  Nutrients 
The proposed fill activities would have no measurable effect on nutrient levels in the 
water. 

  i.  Eutrophication 
  The proposed fill activities would have no measurable effect on eutrophication. 

  j.  Temperature 
  The proposed fill activities would have no measurable effect on water temperature. 
 

 2.  Current Patterns and Circulation 

  a.  Current Velocity and Patterns 
Discharge of effluent during hydraulic dredging events would have minor, short-term 
effects on the local current patterns directly adjacent to the discharge pipe. 

  b.  Stratification 
  The proposed fill activities should have no effect on stratification. 

  c.  Hydrologic Regime 
The proposed placement activities and associated carriage water discharge should not 
significantly alter the existing hydrologic regime within the project area.   

 

 3.  Normal Water Level Fluctuations 
The proposed activities should not have an effect on normal water level fluctuations in the 
project area.   

 4.  Salinity Gradient 
 The proposed project should have no measurable effect on the salinity gradient. 
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 5.  Actions Taken to Minimize Impacts 
No special actions would be taken to minimize the effects of the proposed project on water 
circulation, fluctuation, or salinity. 

 
C.  Suspended Particulate/Turbidity Determination 

 1.  Expected Changes in Suspended Particulates and Turbidity Levels in the  
  Vicinity of the Disposal Site 

Minor increases in suspended particulates and turbidity levels would occur during hydraulic 
placement when effluent is being returned to the Mississippi River. 

 2.  Effects on Chemical and Physical Properties of the Water Column 
No measurable effects are expected on dissolved oxygen, toxic metals, organisms, pathogens, 
or the aesthetics of the water column. 

 3.  Effects on Biota 
No measurable toxic effects on biota are anticipated.  There could be temporary avoidance of 
the area by mobile biota during periods of return water pumping.   

 4.  Actions Taken to Minimize Impacts 
Best management practices would be used to reduce the turbidity caused by the return of 
carriage water to the Mississippi River. As described in Section I.G., carriage water would be 
held on-site, allowing the majority of suspended sediments to settle prior to discharging water 
back into the Mississippi River.  

 
D.  Contaminant Determinations 
As discussed above, recent testing has shown that the main channel dredge cuts are primarily 
composed of sand and free of worrisome concentrations of pollutants.   Results of the 2013-2015 
survey showed exceedances in only one Chippewa delta sample and one Alma boat harbor sample.  
This was for chromium(VI) which tested above the Rec/Res SRV. PAHs, pesticides, PCBs and 
other heavy metals were all either undetected or at levels below SQTs and SRVs in all other samples. 
 
 
E.  Aquatic Ecosystem and Organism Determination 

 1.  Effects on Plankton 
During hydraulic placement events at the Southside Fitzgerald placement site, increases in 
turbidity and suspended solids near the effluent discharge location would have a localized 
suppressing effect on phytoplankton productivity. These effects would be local, short-term, 
and minor, and plankton populations would quickly recover once construction activities have 
ceased.  
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2. Effects on Benthos 
During hydraulic placement events, increases in turbidity and suspended solids near the 
effluent discharge location may have a localized suppressing effect on benthic productivity. 
These effects would be local, short-term, and minor, and would disappear once construction 
activities have ceased.  

3. Effects on Nekton 
During hydraulic placement events, increases in turbidity and suspended solids near the 
effluent discharge location would have a localized suppressing effect on nekton productivity. 
Nekton would most likely leave or avoid the area while construction was occurring. These 
effects would be local, short-term, and minor, and the nekton populations would quickly 
recover once construction activities have ceased.  

 4.  Effects on Aquatic Food Web 
No long-term adverse impact on the aquatic food web is anticipated. 

 5.  Effects on Special Aquatic Sites 
No long-term adverse impact to any special aquatic sites or habitats would be anticipated. 

 6.  Threatened and Endangered Species 
No known Federally- or State-listed threatened or endangered species would be affected by 
the project. 

 7.  Other Wildlife 
No substantial effects on wildlife are anticipated.  There could be temporary avoidance of the 
area during periods of dredged material placement and return water pumping.  This would be a 
minor and temporary effect. 

 8.  Actions Taken to Minimize Impacts 
No measures are proposed to minimize impacts on the aquatic ecosystem or aquatic organisms 
outside of what is stated in the CMMP 404(b)(1) Evaluation. 
 

F.  Proposed Disposal Site Determinations 

 1. Mixing Zone Determination 
During hydraulic placement events, a temporary, minor, and localized turbidity plume could 
occur downstream of the return water effluent outfall. Due to the relatively coarse nature of 
the material and low incidence of contaminants, any effects would be minor. 

 2.  Determination of Compliance with Applicable Water Quality Standards 
The proposed fill activities would not violate any applicable State water quality standards. The 
use of the Southside Fitzgerald site for placement of hydraulically dredged materials would 
result in an effluent discharge from the site. This activity would meet the conditions within the 
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water quality certification, which would be obtained prior to discharge of effluent from the 
site.  
 
The proposed fill activities would comply with the Section 404(b)(1) guidelines of the Clean 
Water Act. The placement of dredged material is required to maintain the 9-foot navigation 
channel project. 

 3.  Potential Effects on Human Use Characteristics 

  a.  Municipal and Private Water Supply 
No municipal or private wells should be affected by the proposed project. 

  b.  Recreational and Commercial Fisheries 
Fish and recreational fishing could be temporarily displaced from the area during 
placement events, but these effects would be temporary and minor. 

  c.  Water Related Recreation and Aesthetics 
Use of the site as proposed would result in a larger sand pile, and would have a minor 
adverse effect on aesthetics.  Effects would likely be temporary, but recurring as the site is 
used as a transfer site to move material.  No substantial permanent effects on recreation 
are anticipated. 

  d.  Cultural Resources 
Once acquired, the Southside Fitzgerald site will be reviewed for potential cultural resource 
concerns.  The act of carriage water return is unlikely to result in substantial impacts to 
cultural resources.   

G.  Determination of Cumulative Effects on the Aquatic Ecosystem 
For the purposes of the Clean Water Act 404(b)(1) evaluation, “cumulative impacts” are changes in 
the aquatic ecosystem that are attributable to the collective effect of a number of individual 
discharges of dredged or fill material. 
 
The proposed effluent discharge of carriage water from Southside Fitzgerald would continue along 
the general trend of what has been done historically in lower Pool 4.  Hydraulic dredging has been 
the historical method for moving and permanently placing dredged material in Lower Pool 4.  Use 
of the Southside Fitzgerald site would simply shift some of this historical activity to a new location. 
Moreover, the DMMP is generally moving from less hydraulic movement of material, and more 
mechanical movement of material in the future.  This would generally result in less carriage water 
return in the future for lower Pool 4. 
 
Carriage water discharge back to the river typically has minimal impact to the environment.  Any 
disturbance is localized and temporary in nature.  This would not be expected to change with the 
addition of the Southside Fitzgerald site.  No new problems or impacts would be expected with the 
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use of this new location for hydraulic placement.  The use of this site would not measurably alter the 
cumulative condition of water quality or habitat quality in lower Pool 4. 
 

H.  Determination of Secondary Effects on the Aquatic Ecosystem 
No significant secondary effects on the aquatic ecosystem would be expected from the proposed 
action. 
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III. Finding of Compliance With Restrictions on Discharge 

1.  No significant adaptations of the guidelines were made relative to this evaluation. 
 
2.  The proposed fill activities would comply with the Section 404(b)(1) guidelines of the Clean 
Water Act. A number of alternative placement sites were evaluated and none were found to be 
practicable at this time. The proposed project is the least environmentally damaging practicable 
alternative.   
 
3.  The proposed fill activities would comply with State water quality standards.  The disposal 
operation would not violate the Toxic Effluent Standards of Section 307 of the Clean Water Act. 
 
4.  The proposed fill activities would not harm any endangered species or their critical habitat. 
 
5.  The proposed fill activities would not result in significant adverse effects on human health and 
welfare, including municipal and private water supplies, recreation and commercial fishing. The 
proposed activities would not significantly affect plankton, fish, shellfish, wildlife, and special aquatic 
sites. The life stages of aquatic life and other wildlife would not be adversely affected. Significant 
adverse effects on aquatic ecosystem diversity, productivity, and stability and on recreational, 
aesthetic, and economic values would not occur. 
 
6. To minimize the potential for adverse impacts, material would be dredged and placed in bermed 
containment areas.  Suspended solids would be allowed to largely settle out before carriage water is 
pumped back to the river for discharge.     
 
7.  On the basis of this evaluation, I have determined that the proposed discharge complies with the 
requirements of the guidelines for discharge of dredged or fill material. 
 
 
 
 
 
 
_________________________   Samuel L. Calkins 
Date         Colonel, Corps of Engineers 
         District Commander 
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CLIMATE CHANGE 
 
The U.S. Army Corps of Engineers’ Engineering and Construction Bulletin, 2016-
25Guidance for Incorporating Climate Change Impacts to Inland Hydrology in Civil Work 
Studies, Designs, and Projects -- Category:  Guidance, (USACE 2016) provides guidance for 
incorporating climate change information in hydrologic analyses in accordance with the 
USACE overarching climate change adaption policy.  It calls for a qualitative analysis and 
provides links to online tools that can be used in this qualitative analysis.  The goal of a 
qualitative analysis of potential climate threats and impacts to USACE hydrology-related 
projects and operations is to describe the observed present and possible future climate threats, 
vulnerabilities, and impacts specific to the study goals or engineering designs.  This includes 
consideration of both past (observed) changes as well as potential future (projected) changes 
to relevant climatic and hydrologic variables.   

 
 
CLIMATE CHANGE REGIONAL SCALE 
 
Projected data being modeled in this region was looked at to support some broader 
statements about how the climate may change over the 50-year project life.  Important 
driving climate variables include seasonal precipitation and temperature.  Figure D-1, from 
the US Global Change Research Program’s Third National Climate Assessment completed 
in 2014, shows estimates of increased precipitation throughout the Upper Midwest.  The 
map shows the changes in total annual average precipitation.  Across the entire Midwest, the 
total amount of water from rainfall and snowfall is projected to increase.  (Figure source:  
NOAA NCDC/CICS-NC).  In this assessment it is stated that “in the Upper Midwest 
extreme heat, heavy downpours, and flooding will affect infrastructure, health, agriculture, 
forestry, transportation, air and water quality, and more.  Climate change will tend to 
amplify existing risks climate poses to people, ecosystems, and infrastructure.  Direct effects 
will include increased heat stress, flooding, drought, and late spring freezes.” 
 
A series of regional summary reports on climate change were written under USACE contract 
in 2015 (Civil Works Technical Report 2015-13, USACE (2015)).  A significant amount of 
literature was summarized including Mauget (2004) who analyzed 42 daily streamflow gages 
throughout the U.S., nine of which are located within the Upper Mississippi Region.  Mauget 
identified an increasing trend (1939 – 1998) in river flow in the Mississippi watershed as a 
whole, including the Upper Mississippi.  He also quantified a significant increase in “surplus” 
flow days and a decrease in drought incidences for the latter part of the record compared to 
earlier years. 
 
Climate change modeling and analysis at the regional scale suggests increasing river flows 
and higher air temperatures, but with greater inter-annual variation in the future.  This could 
affect sediment loading in the study area and the engineering resilience of project features and 
should be considered during planning and design.   
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Figure D-1.  Projected Changes for the Middle of the Current Century (2041-2070) Relative to the 

End of the Last Century (1971-2000) Across the Midwest Under Continued Emissions 
(A2 Scenario) 

 
 
CLIMATE CHANGE PROJECT SCALE 
 
The important hydrologic variables affecting the project area include water surface elevation 
(stage) and river discharge.  Climate change, by altering precipitation and evapotranspiration, 
could influence these variables; however, there are other factors also.  Stage, which is directly 
related to discharge, can be influenced by long-term geomorphic change, changes to Lock and 
Dam operating plans, and gage relocation.  Discharge can be influenced by changes in 
upstream water storage due to dam construction or land-use change, and by measurement 
techniques.  These factors can make it difficult to determine the role of climate change in 
affecting the hydrologic signal.  The relevant question to answer at the project scale is 
whether there has been, or will be a change that affects sediment transport or engineering 
resilience.  Since sediment transport is partly a function of flow characteristics (e.g.  volume 
and speed of flow), discharge was chosen as the primary hydrologic variable to analyze for 
this study.   
 
Relevant components of river discharge that affect sediment transport and engineering 
resilience include its magnitude, frequency, and duration.  Average annual discharge (AAD) 
and the number of days that discharge exceeds a bankfull flood event will be used to explain 
the potential for increased sediment loading in Lower Pool 4.  This data is available for the 
Mississippi River at Winona, MN and the Chippewa River at Durand, WI (Table D-1). 
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Table D-1.  USGS Gages in the Project Area 

USGS 
Gage Number Location 

Period 
of Record 

Gage 
Location 

08378500 Mississippi River at Winona, MN, RM 726 1928-2016 
Gage is located 27 miles 
downstream of Pool 4 

05369500 Chippewa River at Durand, WI 1929- 016 

Gage is located 17 miles 
upstream of the confluence 
with the Mississippi River  

 
The gage located at Durand represents hydrologic conditions on the primary source of 
sediment to Pool 4.  The gage at Winona is located near River Mile 726 at the upstream end 
of Pool 6 and 27 miles downstream of Pool 4.  It adequately represents flow conditions in 
Lower Pool 4. 
 
Figure D-2a and D-2b shows the AAD at Durand and Winona over time with trend lines fitted 
to the periods of 1938 to 2015, 1938 to 1980, and 1981 to 2015.  There is a statistically 
significant trend of increasing AAD for the period of 1938 to 2015 (p < 0.05) at the Winona 
gage.  In addition, at the Winona gage the 5 years in the period of record having the highest 
average annual flows have occurred since the early 1980s.  The 35-year time period of 1981 
to 2015 was compared to the previous 43-year time period of 1938 to 1980 at both gages.  
There were increases in average annual flow of 1-percent, and 25-percent at Durand, and 
Winona respectively along with greater inter-annual variation at Winona as determined by the 
standard deviation (Table D-2).   Linear trend lines fitted to the 1981 to 2015 time period do 
not indicate a statistically significant trend in AAD at these two gages. 
 
The number of days each year that the bankfull flow event was exceeded at the USGS gages 
at Winona and Durand were similarly analyzed for the same flow periods.  These discharges 
are defined as 88,000 CFS and 14,000 CFS respectively.  These plots are shown in Figures  
D-3a and D-3b.  In general at Durand, the trends are not statistically significant despite the 
notable downward trend for the period of 1938 to 1980.  At Winona, there is a statistically 
significant increasing trend for 1938 to 2015, but not for the two smaller periods.
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Figure D-2a:  Average Annual Discharge at the Durand USGS Gages with Time 
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Figure D-2b:  Average Annual Discharge at the Winona USGS Gages with Time  
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Table D-2:  Average Annual Discharge and Standard Deviation at Anoka, Jordan, and St. Paul 

Gage 
AAD (cfs) 

1938 to 1980 
AAD (cfs) 

1981 to 2015 
Percent Increase 

in Average Discharge 
Standard Deviation  

1938 to 1980 
Standard Deviation 

1981 to 2015 
Durand 7860 7940 1 1830 2043 
Winona 28570 35660 24.8 7300 10190 
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Figure D-3a:  Days Exceeded at the Durand USGS Gages with Time 
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Figure D-3b:  Days Exceeded at the Winona USGS Gages with Time
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It is unknown what the role of climate change versus upstream land use change is, but this is 
not needed at the project scale, since the important thing is whether there are obvious changes 
that could affect conditions in the project area.  Although non-stationarities were not detected 
in the early 1980s, there appears to have been an increase in the AAD and the number of days 
that the bankfull flood event was exceeded annually starting with this decade.  Future 
projected dredging volumes should be based on data from this more recent time period, with 
adjustments made to the beginning year as needed based on dredging records.  Project design 
features, should be adjusted if needed, however engineering resilience will primarily be 
maintained by using lessons learned from successful and stable projects constructed during 
the 1981 to 2015 time period.   
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Regional Planning and Environment Division North 
 
 

DRAFT FINDING OF NO SIGNIFICANT IMPACT 
 

In accordance with the National Environmental Policy Act of 1969, the Corps of Engineers, St. 
Paul District, has assessed the environmental impacts of the following project: 
 

Lower Pool 4 Dredged Material Management Plan (DMMP) 
Wabasha County, MN;  

Buffalo and Pepin Counties, WI 
 
 
The purpose of this project is to identify a plan to place material dredged from Lower Pool 4 of 
the UMR for maintenance of the 9-Foot Navigation Channel over a 40-year period.  An 
estimated 10,650,000 CY of material will be dredged from Lower Pool 4 over the next 40 years.  
The proposed actions consist of periodically placing this material either permanently or 
temporarily at the following sites as stated in the DMMP’s Recommended Plan: Carrels East, 
Carrels West, Drysdale, Drysdale Farms, Flury East, Southside Fitzgerald, Weisenbeck West, 
Wabasha Sand and Gravel 2, Wabasha Gravel Pit, Alma Marina, Reads Landing, Crats Island, 
Teepeeota Island, and Grand Encampment.   
 
This Finding of No Significant Impact is based on the following factors, as discussed in the 
Environmental Assessment:  the proposed actions would have minor adverse effects on aesthetic 
values, terrestrial habitat, wetlands, aquatic habitat, transportation and biological productivity; 
temporary minor adverse effects on noise and air quality; and minor beneficial effects on 
commercial navigation.   
 
Our environmental review indicates that the proposed actions do not constitute a major Federal 
action significantly affecting the quality of the human environment.  Therefore, an 
Environmental Impact Statement will not be prepared. 
 
 
 
 
 
__________________________   Samuel L.  Calkins 

Date     Colonel, Corps of Engineers 
       District Engineer  
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	6.9  Island Transfer Sites

	CHAPTER 7.  Evaluation of  Environmental Effects
	7.1   Socioeconomic Effects
	Commercial Navigation.  The No-Action Alternative could have adverse effects on commercial navigation.  Overall, the navigation channel would still be maintained and closures would be unlikely.  However, deteriorated channel conditions (narrower or sh...
	Noise and Aesthetics.  The No-Action Alternative would impact noise and aesthetics as dredging and near-by material placement would continue.  The magnitude of the effects is unknown because placement areas are unidentified under this alternative.  No...
	Agriculture.  The No-Action Alternative may impact agricultural land.  The magnitude of the effects is unknown because placement areas are unidentified under this alternative.  Impacts would appear likely given the abundance of agricultural lands in L...
	Transportation.  The No-Action Alternative may impact transportation.  The magnitude of the effects is unknown because placement areas and associated movement of material to those sites are unidentified under this alternative.  Impacts would appear li...

	7.2   Natural Resource Effects
	7.2.1   physical setting
	Hydrology.  The No-Action Alternative may impact the one-percent flood profile.  The magnitude of the effects is unknown because placement areas are unidentified under this alternative.  Emergency side-cast placement of material adjacent to the channe...

	7.2.2   aquatic habitat/wetlands
	Figure 7-2:  Location of Dredged Material Pipe for the Southside Fitzgerald Transfer Site
	7.2.3.  terrestrial habitat
	7.2.4   threatened and endangered species
	State-Listed Rare Species.  Under the No-Action Alternative, the effects to state-listed rare species are unknown because both the dredging quantities and placement areas are unidentified.

	7.2.5   air quality

	7.3   Cultural Resource Effects
	7.4  Cumulative Effects
	7.5  Effects of Previously Addressed Placement Sites

	CHAPTER 8.  Environmental Compliance and Review
	8.1 Applicable Environmental Laws and Executive Orders
	8.2  Public Involvement
	8.3  Coordination
	8.3.1   clean water act
	8.3.2 rivers and harbors act
	8.3.3 fish and wildlife coordination act, endangered species act
	8.3.4 state permits
	8.3.5   cultural resources
	8.3.6   additional environmental review

	8.4  Distribution of Draft Environmental Assessment
	8.5 Comments on the Environmental Assessment
	CLIMATE CHANGE
	CLIMATE CHANGE REGIONAL SCALE
	CLIMATE CHANGE PROJECT SCALE

	Blank Page
	Blank Page
	170508_P4_DMMP_Traffic Management Plan.pdf
	Appendix A: Traffic Management Plan
	1.1  Introduction
	1.2  Assumptions
	1.2.1  Hours of Operation:
	1.2.2  Vehicle Classification & Distribution Factor Determination
	1.2.3  Equipment and volumes used:

	1.3  Proposed Operation & Routes
	1.3.1  Operation
	1.3.2  Proposed Haul Routes based on Transfer Site and Placement Site Locations
	1.3.2.1 The Carrels East & West Temporary Placement Site to the Drysdale / Drysdale Farms Placement Site:
	1.3.2.2 The Carrels East & West Temporary Placement Site to the Weisenbeck West or Hetrick Placement Site:
	1.3.2.3 The Southside Fitzgerald Temporary Placement Site to the Weisenbeck West or Hetrick Placement Site:
	1.3.2.4 The Alma Marina Temporary Placement Site to the Weisenbeck West or Hetrick Placement Site:

	1.3.3   Important Accessibility Assumption

	1.4   Existing Conditions
	1.4.1  Physical Characteristics
	1.4.2   Safety Concerns
	1.4.3   Traffic Volumes
	1.4.4   Capacity / Level of Service Analysis - Background Traffic

	1.5 Analysis and Projections
	1.5.1   Background traffic forecasting
	1.5.2  Development Traffic and Off-Site Development Traffic Forecasting
	1.5.2.1 Trip Generation
	1.5.2.2 Mode Split
	1.5.2.3 Determination of Pass-By and Linked Trip Traffic
	1.5.2.4 Trip Distribution and Assignment

	1.5.3   Background plus On-Site Development Traffic
	1.5.3.1   Base Year 2016
	1.5.3.2   Horizon Year 2036


	1.6   Pavement Conditions Analysis
	1.6.1   Analysis Procedures
	1.6.2   Existing Conditions
	1.6.3   Vehicle Type Distribution and ESAL’s
	1.6.3.1 Traffic Volume Basis
	1.6.3.2 Vehicle Classification & Distribution Factor Determination
	1.6.3.3   ESAL Calculations


	1.7   Conclusions & Recommendations


	Blank Page
	Blank Page
	170508_App.B.404(b)(1)_LowerP4_DMMP.pdf
	I. Project Description
	II.  Factual Determinations
	III. Finding of Compliance With Restrictions on Discharge

	Blank Page



