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1. PURPOSE OF AND NEED FOR ACTION 

1.1 INTRODUCTION 
The U.S. Army Corps of Engineers St. Louis District (USACE-MVS) is proposing an ecosystem 
restoration project within the Middle Mississippi River (MMR) to address the degraded condition 
from historic navigation structures. The proposed project areas are in St. Louis County, Missouri, 
and Madison County, Illinois.  
 
USACE-MVS has drafted this Environmental Assessment (EA) and Finding of No Significant 
Impact (FONSI) to evaluate the potential impacts associated with the proposed habitat restoration 
project. This EA has been prepared in accordance with the National Environmental Policy Act 
(NEPA) of 1969 and the Department of Defense NEPA Implementing Procedures dated July 
2025. 

1.2 NEED FOR THE PROPOSED ACTION 
The Congress of the United States, through the enactment of a series of Rivers and Harbors Acts 
beginning in 1824, authorized the Secretary of the Army, by and through the District, to provide a 
safe and dependable navigation channel, currently 9-feet deep and not less than 300-feet wide, 
with additional width in the bends as required on the reach between the confluences of the Ohio 
and Missouri rivers (RM 0-195), known as the MMR1. This ongoing effort is also commonly 
referred to as the Regulating Works Project. The Regulating Works Project utilizes bank 
stabilization and sediment management to maintain bank stability and ensure adequate 
navigation depth and width. Bank stabilization is achieved by revetments and river training 
structures, while sediment management is achieved by river training structures (also referred to 
as regulating works structures). Other activities performed to obtain authorized channel 
dimensions of the navigation channel are rock relocation (in very limited areas) and channel 
maintenance dredging. The Regulating Works Project is maintained through dredging and any 
needed maintenance to already constructed features. Therefore, both river training structures and 
dredging are all part of the overall Regulating Works Project. The long-term goal of the Regulating 
Works Project, as authorized by Congress, is to reduce the amount of annual maintenance 
dredging needed to maintain the 9-foot navigation channel. However, river engineering (e.g., 

 
1 Congress originally authorized the project of improving navigation of the Mississippi River from the mouth of the Missouri to New 
Orleans in the Rivers and Harbors Act dated May 24, 1824, by the removal of trees that were endangering the safety of navigating 
the river. In the Rivers and Harbors Act dated Jun 10, 1872, Section 2, Congress mandated that an examination and/or survey be 
completed of the Mississippi River between the mouth of the Missouri River and the mouth of the Ohio River, providing the first 
Congressional action to define this portion of the Mississippi River as distinct from the rest of the Mississippi River. Congress 
authorized the specific improvement of the Mississippi River between the mouth of the Missouri River and the mouth of the Ohio River 
in the Rivers and Harbors Act dated March 3, 1873. Between 1874-1892, Congress expanded this section of the Mississippi River to 
include that portion between the mouth of the Missouri River and the mouth of the Illinois, but in the Rivers and Harbors Act dated 
July 13, 1892, Congress removed this additional section of the river and once again referred to it as the Mississippi River between the 
mouth of the Ohio River and the mouth of the Missouri River. In the Rivers and Harbors Act dated June 25, 1910, Congress provided 
exactly how this Project was to be carried out by authorizing the construction, completion, repair, and preservation of “[i]mproving [the] 
Mississippi River from the mouth of the Ohio River to and including the mouth of the Missouri River: Continuing improvement in 
accordance with the plan adopted in [1881], which has for its object to eventually obtain by regularization works and by dredging a 
minimum depth.” The 1881 plan called for the removal of rock hindering navigation, the contraction of the river to compel the river to 
scour its bed (now known as regulating works), and to be aided by dredging, if necessary. The 1881 plan also provided for bank 
protection improvements (now known as revetment) wherever the river is causing any serious caving of its banks. (Letter from the 
Secretary of War, dated November 25, 1881, 47th Congress, 1st Session, Ex. Doc. No. 10). The Project’s current dimensions of the 
navigation channel were established in the Rivers and Harbors Act dated January 21, 1927 and July 3, 1930. The Rivers and Harbors 
Act dated January 21, 1927 modified the Project pursuant to the Chief of Engineers recommendations, which further detailed the 
purpose of the Project to construct the channel through regulating works and augment this by dredging, stating that dredging should 
be reduced to a minimum. The Project was also later modified to provide for the Chain of Rocks Canal and Lock 27 in Rivers and 
Harbors Acts dated March 2, 1945 to address the rock formation hindering navigation in this area, and the rock filled low water dam 
at the Chain of Rocks was authorized in the Rivers and Harbors Act dated July 3, 1958 to assure adequate depth over the lower gate 
sills at Lock and Dam 26. 
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channelization) for navigation and flood protection has led to a marked decline in the quality and 
quantity of island and side-channel habitat available and present within the MMR, and presently 
many side-channels only function effectively within a narrow range of flows (USFWS 2000). 

1.3 PURPOSE OF THE PROPOSED ACTION 
Multiple life stages of pallid sturgeon (Scaphirhynchus albus) use island and side-channel 
habitats. The combination of desirable flows, abundance of woody debris, and food availability 
makes this valuable habitat for pallid sturgeon, as well as other aquatic species. Aquatic habitats 
around islands and islands themselves when they are flooded appear to be important nursery 
habitat for larval sturgeon. The slower velocity currents within side channels and flooded islands 
offer a refuge from the higher flows in the main channel and the woody debris found in these 
habitats can lead to greater food (i.e., macroinvertebrates) production and availability for multiple 
life stages of sturgeon species. 
 
River restoration that creates more island/side-channel habitat and makes these habitats 
available across a wide range of flows would likely benefit pallid sturgeon, especially at early life 
stages. Therefore, the primary objective of the project is to improve side channel connectivity and 
create permanent island/sandbar habitat within the project areas near Mosenthein and Duck 
Islands.  

1.4 SCOPING SUMMARY 
Scoping is an early and open process for determining the range of issues to be addressed and 
for identifying the significant issues related to a proposed action. Scoping is conducted early in 
the planning process using a variety of communication methods (e.g., meetings and letters) with 
affected public, agencies, organizations, and tribes. The input received during scoping was 
incorporated in the process of decision making for this project; however, the District must 
ultimately make the decision what direction the project will follow. 

1.4.1 Biological Opinion for the Operation and Maintenance of the 9-foot Navigation 
Channel on the Upper Mississippi River System (UMRS)2 

Through a formal consultation process under the Endangered Species Act between the Corps 
and the U.S. Fish and Wildlife Service (USFWS), a Biological Opinion for the Operation and 
Maintenance of the 9-foot Navigation Channel on the Upper Mississippi River System (UMRS)2 
was submitted to the Corps from the USFWS on May 15, 2000 (USFWS 2000; hereinafter also 
referred to as the Biological Opinion). The USFWS outlined several factors affecting pallid 
sturgeon and their habitat within the MMR including, but not limited to, channel training structures 
(i.e., river training structures and revetment), and dredging and resulting dredge disposal.  
 
The Corps agreed to proceed with the future operation and maintenance of the 9-foot channel 
navigation projects for the UMRS in light of its ESA obligations and the information provided to 
the Corps in the USFWS Biological Opinion of May 15, 2000, resulting in a number of 
requirements under a Reasonable and Prudent Alternative (RPA) to avoid the likelihood of 
jeopardizing the continued existence of the federally endangered pallid sturgeon; and a series of 
Reasonable and Prudent Measures (RPM) to minimize the incidental take of pallid sturgeon and 
the now delisted interior least tern (Sterna antillarum).  
 
One such RPA requirement is the implementation of a long-term aquatic habitat restoration 
program to restore habitat quality, quantity, and diversity, as well as the implementation of short-

 
2 The Upper Mississippi River System is defined in the Biological Opinion as the commercially navigable portions of the Mississippi 
(Upper River Miles 0-854), Illinois (River Miles 0-327), Kaskaskia, Minnesota, St. Croix, and Black rivers (UMRS). There are multiple 
Corps authorized projects for the 9-foot navigation channel within the UMRS, including the Regulating Works Project. 
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term aquatic habitat rehabilitation measures in the MMR that are expected to benefit the pallid 
sturgeon (i.e., pilot projects). These pilot projects can include dike alteration and island building 
to facilitate development of a diversified aquatic habitat to benefit fish assemblages. The proposed 
project is being conducted in accordance with Reasonable and Prudent Alternatives and the 
Reasonable and Prudent Measures of the Biological Opinion for the pallid sturgeon. 

1.4.2 Agency and Organization Scoping 
In March 2021, USACE hosted a 2-day virtual workshop with state and federal partners to discuss 
problems, opportunities, and concerns within this study reach. Additionally, a total of two site visits 
to Mosenthein area were made during 2022 and 2023. The details of this proposed project, 
including the project locations, were developed through a collaborative effort with the USFWS, 
the Missouri Department of Conservation (MDC), the Illinois Department of Natural Resources 
(IDNR), and the USFWS. Furthermore, these agencies provided input on the project objectives, 
potential features, project location, and project monitoring. 

1.4.3 Tribal Scoping 
The United States government has a unique legal relationship with federally recognized American 
Indian Tribes, based on the inherent powers of Tribal sovereignty and self-government. The 
District will continue to uphold this special relationship and implement its activities in a manner 
consistent with it. Communication with 20 federally recognized tribes affiliated with the St. Louis 
District was initiated by the District’s tribal liaison with a letter dated 18 March 2026 (Appendix A). 
All responses to this coordination received by the District will be included in the final version of 
this report.  

1.4.4 Public Scoping 
This draft environmental assessment is available for a 30-day public review period (1 April – 1 
May 2026) on the USACE St. Louis District’s website at: 

https://www.mvs.usace.army.mil/Portals/54/docs/pm/Reports/EA/BiOpMosentheinDraftEA.pdf 
 

The District notified interested individuals of the availability of the draft environmental assessment 
via email, dated 1 April 2026, as well as posted in the U.S. Coast Guard’s Local Notice to 
Mariners. 

2. ALTERNATIVES INCLUDING THE PROPOSED ACTION 
This chapter describes the alternatives in detail and compares the alternatives in terms of their 
environmental impacts and their achievement of objective outlined in Section 1.2. The following 
sections describe the no action alternative and one action alternative in detail and provide a 
summary comparison. 

2.1 SITE SELECTION & ALTERNATIVE DEVELOPMENT 
USACE-MVS and collaborating agencies evaluated various potential project locations throughout 
the MMR to implement habitat restoration measures that would meet the purpose of the project. 
The stretch of the Mississippi River from the Missouri River confluence (RM 195.5) to the 
downstream end of the Chain of Rocks Canal (RM 185) was identified as a high priority restoration 
area due to its position immediately downstream of the Missouri River and there is no commercial 
navigation as all the commercial traffic travels through the Chain of Rocks Canal (Figure 1). Pallid 
sturgeon spawn in reaches of the Missouri River and their drifting embryos commonly reach the 
Mississippi River. The proposed project reach is the first opportunity within the Mississippi River 
to relocate those drifting larval sturgeon from the swift thalweg into habitats where they can feed 
and grow.  

https://www.mvs.usace.army.mil/Portals/54/docs/pm/Reports/EA/BiOpMosentheinDraftEA.pdf
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NEPA requires agencies to evaluate a range of reasonable alternatives to a proposed Federal 
action. The alternatives were developed to meet the purpose and need of the proposal, while 
minimizing and avoiding environmental impacts. With the assistance of technical experts from the 
aforementioned agencies and organizations, the USACE developed two action alternatives - 
Alternative 2 and Alternative 3, described below. These alternatives were developed using widely 
recognized and accepted river engineering guidance and practice. The team analyzed a wide 
array of different project features and various configurations with the assistance of an Adaptive 
Hydraulics (AdH) model. The process of alternatives development using AdH models starts with 
the District calibrating the model to replicate existing work area conditions. Various configurations 
of river training structures are then applied to the models to determine their effectiveness in 
addressing the needs of the work area. 
 
The AdH model analyzed 4 different configurations of river training structures and alternatives. 
The study resulted in multiple combinations of river training structures meeting the project 
objectives of enhancing the habitat on the channel near Mosenthein Island and Missouri River 
confluence while not increasing sediment input into the channel or negatively impacting the non-
navigation channel which is still used by local facilities even if it is not fully traversed by the 
navigation industry. The agencies and organizations that participated in the scoping reached 
consensus on which configuration of river training structures best met the project objectives. 
Detailed information on the Alternatives development process, partner agency coordination, and 
alternatives eliminated from further consideration can be found in the AdH model report. The 
District is currently performing the No-Rise Assessment for the project area. Upon completion of 
the assessment, environmental consequences of the project alternatives will be analyzed and 
included in the final version of this report. 
 



7 
 

 
Figure 1. Proposed project locations within RM 185 - 195.5. 

2.2 MEASURES CONSIDERED BUT NOT CARRIED FORWARD 
The project team considered two additional measures, however those were excluded from this 
round of alterations. These measures were: 

• I-270 sandbar – the proposed feature consisted of a bullnose type structure of piles with 
a rock base. The feature was designed to enhance depositional conditions on the 
downstream side. This would be achieved by introducing an increased roughness 
element into the river flow, thereby reducing water velocity and promoting sedimentation. 

• Chain of Rocks – the proposed modifications included changes to the riverbed elevation 
and slope on the right descending bank, just downstream of the Low Water Dam (LWD). 
The modification would have included filling and leveling to the area located between 
two of the structure's hinge points. The outcome of this modification is an overall 
increase in water velocities on this side of the structure, resulting from the reduction in 
flow depth. The higher flow velocity fields would have been attenuated by including 
varied sized materials (rocks and boulders). 

2.3 ALTERNATIVES CONSIDERED IN DETAIL 
Based on the findings from the AdH Model, planning and coordination with technical experts and 
collaborating agencies, three alternatives were considered for further detailed analysis. 

2.3.1 Alternative 1 (No Action Alternative) 
Under the No Action Alternative, USACE would not construct any features to improve habitat for 
pallid sturgeon within the proposed project reach. USACE would continue to maintain existing 
river training structures to their design elevations.  
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2.3.2 Alternative 2 (River Training Structure Modifications) 
Under this alternative, USACE would modify ten river structures (i.e., dikes) to improve habitat 
conditions (Table 1). The work would include excavating notches of varying lengths and depths 
in dikes located between Missouri RMs 0.07R - 0.08R and Mississippi RMs 185 - 190 on both the 
left and right descending banks. Two dikes are at the Missouri River Confluence (Missouri RM 
0.07R – 0.08R), three near the Mosenthein Island side channel (RM 188.6L – 189.6L) and five 
along Mosenthein Island in the main channel (RM 185.3L – 188.5L). Excavated stone would be 
strategically recycled for several purposes, including restoring portions of the dikes, creating 
revetment along the banklines, and constructing rock riffles to enhance aquatic habitat. A key 
consideration throughout the project was to ensure that the mid-bank side channel entrance to 
Mosenthein Island remains unobstructed. The specific elevations of the notches and placement 
of recycled materials were designed to achieve desired hydraulic and habitat outcomes at each 
location. 
 
The Missouri River dike alterations would allow for additional flow conveyance into the Duck 
Island side channel, leading to increased energy and erosional patterns creating a side channel 
with flow most of the year (Figure 2). The District would modify two dikes: 
 

• Missouri RM 0.08R – a 130-foot-long notch would be excavated in Dike 0.08R to an 
elevation of 397 feet NAVD88. The excavated stone would be used to restore the 
remaining portions of the dike to an elevation of 400 feet NAVD88. 
 

• Missouri RM 0.07R - a 425-foot long notch would be excavated in Dike 0.07R to an 
elevation of 394 feet NAVD88. The river end of the remaining structure would be restored 
with the recycled stone to an elevation of 400 feet NAVD88. 

 
The Mosenthein side channel dike alterations would increase the flow through the side channel 
during low-flow conditions. The District would modify three dikes: 
 

• RM 189.6L - a sloped 700-foot notch would be excavated in the trail of Dike 189.6L to 
increase flow into the Mosenthein Side Channel. The excavation would start at the current 
grade at the trail structure juncture and end at an elevation of 393 feet NAVD88 at the 
downstream end of the trail. The excavated stone would be recycled as revetment on the 
head of Mosenthein Island, ensuring the mid-bank side channel entrance is not blocked. 
The modification would allow for additional flows to be redirected towards 189.3L at lower 
stages (Figure 3).  
 

• RM 189L - an 800-foot long notch would be excavated in Dike 189.3L to increase flow into 
the Mosenthein Side Channel. elevation of 383 feet NAVD88. Some of the recycled stone 
would be placed as 1,200 feet of revetment along the left descending bankline 
downstream of Dike 189.3 L. While the remaining stone would be dragged downstream to 
create a rock riffle. The modification would allow for an increase in flow in the Mosenthein 
side channel (Figure 3). 

 
• RM 188.6L - 1,200 feet of Dike 188.6L would be excavated to an elevation of 389 feet 

NAVD88 to diversify deposition downstream of the newly constructed riffle. The recycled 
stone would be used as revetment on the head of Mosenthein Island, ensuring the mid-
bank side channel entrance is not blocked (Figure 4). 
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The Mosenthein main channel dikes at RM 187.6, 186.3 and 185.8 would allow new flow patterns 
to emerge, wrapping around the structure and enhancing conditions for between-dike deposition. 
The District would modify five dikes: 
 

• RM 188.5L - five alternating, 65-foot long, 8-foot deep notches (castle notching) would be 
excavated from the existing grade in Dike 188.5L (Figure 5). The stone would be dragged 
down to create a rock riffle not to exceed the notch elevation. The modification would allow 
for additional flows to convey over the structure at various Mississippi River stages. 
 

• RM 187.6L - a 180-foot long notch would be excavated in Dike 187.6L, to an elevation of 
382 feet NAVD88. The recycled stone would be used as revetment at the head of 
Mosenthein Island (Figure 6). 
 
 

• RM 186.3L - a 165-foot long notch would be excavated in Dike 186.3L, to an elevation of 
385 feet NAVD88. The stone would be dragged down to create a rock riffle not to exceed 
the notch elevation (Figure 7). 
 

• RM 185.8L - a 180-foot long notch would be excavated in Dike 185.8L, to an elevation of 
383 feet NAVD88. Some of the stone would be recycled to restore the riverward tip of the 
dike to an elevation of 397 feet NAVD88. The remaining stone would be dragged into a 
rock riffle not to exceed the notch elevation (Figure 7). 
 

• RM 185.3L - 550 feet of the Dike 185.3L would be excavated to an elevation of 379 feet 
NAVD88. The stone would be dragged downstream to create a rock riffle not to exceed 
an elevation of 379 feet NAVD88. The modification would allow for diversified 
sedimentation to occur near and downstream of the new riffle area (Figure 8). 

 
Table 1. Description of the proposed river training structure modification. 

Area Structure RM Action Length (ft) 
Final 

Elevation (ft 
NAVD88) 

Missouri River Dike 0.08 (R) Notch/Extention 130 397 

Missouri River Dike 0.07 (R) Notch/Extention & 
Degradation 425 394 

Mosenthein 
Side Channel Dike 189.6 (L) Sloped Degradation 700 399 -393 

Mosenthein 
Side Channel Dike 189.3 (L) Degradation of Inner 

Portion 800 383 

Mosenthein 
Side Channel Dike 188.6 (L) Complete Degradation 1200 389 

Mosenthein 
Main Channel Dike 188.5 (L) Castle Notching 5 x 65 398 – 403 

Mosenthein 
Main Channel Dike 187.6 (L) Disconecting from 

Bankline (Rootless) 180 382 

Mosenthein 
Main Channel Dike 186.3 (L) Disconecting from 

Bankline (Rootless) 165 385 

Mosenthein 
Main Channel Dike 185.8 (L) Disconecting from 

Bankline (Rootless) 180 383 
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Mosenthein 
Main Channel Dike 185.3 (L) Complete Degradation 550 379 

 
 

2.3.3 Alternative 3 (River Training Structure Modifications + Z dikes) 
 
Under Alternative 3, USACE would implement the river training structure modifications detailed in 
Alternative 2 (Section 2.2.2), in addition to constructing two Z-dike structures. These 740-foot-
long Z-dikes would be located at RM 186.2L and 189.3L (Figure 7). These structures consist of 
timber piles with a rock base. The piles for these structures would be installed at 5-foot centers, 
extending 20 feet below the current grade and 20 feet above. 
 
Following pile installation, a three-foot-tall stone blanket, not to exceed an elevation of +5 ft 
LWRP, would be placed at the base of the piles using recycled stone. This blanket would extend 
15 feet upstream, downstream, and to the sides of the piles. The rock for these structures would 
be recycled rock from the dike notching along the Mosenthein main channel. No newly quarried 
rock would be used to construct these structures. The purpose of the Z-dikes is to enhance 
depositional conditions downstream by creating an increased roughness element to slow river 
flows, with minimal impact on the overall flow split. 
 
It is important to note the construction sequencing for this alternative. The Z-dike at RM 186.2L 
would be constructed first. The performance of this initial structure would be monitored, and the 
construction of the second Z-dike at RM 189.3L would be contingent upon the results of this 
monitoring period. 
 

Table 2. Description of the proposed construction of two Z-dikes. 

Area Structure RM Action Length (ft) Final Elevation 
(ft NAVD88) 

Mosenthein 
Main Channel Z-Dike 189.3 (L) Construction 740 379 

Mosenthein 
Main Channel Z-Dike 186.2 (L) Construction 740 379 
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Figure 2. RM 0.07R & 0.08R located in the Missouri River confluence with the Mississippi River. Both 

structures are going to be notch (yellow) and restore (green) using recycled stone. 
 

 
Figure 3. Mosenthein side channel structures, proposed revetment (blue) using recycled stone at the left 

descending bankline downstream of RM 189.3L, and slope degradation (red) at 189.3L & 189.6L. 
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Figure 4. Mosenthein side channel structure RM 188.6L, proposed complete degradation (red). Rock 

material will be used on the head of Mosenthein Island protection. 
 
 

 
Figure 5. Proposed revetment (blue) at RM 188.5L and castle notching (yellow) at Dike 188.5L on the 

Mosenthein Main Channel. 
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Figure 6. Proposed disconnection (purple) of Dike 187.6L from bank on Mosenthein Main Channel. 
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Figure 7. Proposed Z-dike construction (orange) at RM 186.2L, disconnection (purple) of Dikes 186.3L & 
185.8L to bankline, and restoration (green) of Dike 185.8L on the Mosenthein Main Channel. 

Figure 8. Proposed degradation (red) of Dike 185.3L on the Mosenthein Main Channel. 
 

2.3.3.1 Monitoring Requirements 
The hydrodynamic modeling software used to develop action alternatives is only a predictive tool 
for decision making. Physical and biological data would be used to determine the success of the 
proposed project.  
 
Physical monitoring of the project areas would occur twice a year and would include single-beam 
bathymetric surveys and acoustic Doppler Current Profiler (ADCP) surveys. If deposition has 
increased to a point where bathymetric surveys via boat are no longer possible due to shallow 
water or continually exposed terrestrial habitat, the proposed project areas would also be 
surveyed at low-water with LiDAR to capture elevation changes of any exposed island or sand 
bar.  
 
The biological component of the monitoring plan consists of a fish sampling protocol designed to 
collect young of year (age-0) sturgeon and suspected pallid sturgeon prey species. Transects 
would be established throughout the project areas and a combination of bottom trawling and 
benthic sled methodologies would be used to sample the benthic fish and macroinvertebrate 
assemblages along the same transects. A bottom trawl would be manually deployed and collected 
from the boat bow during fish sampling. Benthic macroinvertebrates would be sampled using the 
benthic sled methodology outlined by Harrison et al. (2018). 
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2.3.3.2 Success Criteria & Adaptive Management  
The intent of the pilot project is to enhance side channel and off-channel habitats, ultimately 
improving those habitats for various life stages of pallid sturgeon. Therefore, location specific 
success criteria were developed using physical and biological data: 
 
Duck Island Side Channel: Connected side channel all year with increases in benthic 
macroinvertebrate diversity and increase in pallid sturgeon prey species. 
 
Mosenthein Island Side Channel: Connected side channel all year with a 30% flow split during 
higher river stages and increases in benthic macroinvertebrate diversity and increase in pallid 
sturgeon prey species. 
 
Mosenthein Main Channel: Increase the amount of suitable off-channel sandbar habitat important 
to pallid sturgeon and increases in benthic macroinvertebrate diversity and increase in pallid 
sturgeon prey species. 
 
If the physical success criteria for each location were not met, additional structure modification 
could occur. The modifications could include, but are not limited to, increasing notch length or 
depth, removal of portions of additional structures that become unburied, and notching structures 
upstream or downstream of the target structure. If biological success criteria for each location 
were not met, additional biological sampling (i.e., additional years of data collection) would occur, 
or the modifications listed previously would also be considered in addition to other habitat 
enhancing features like the incorporation of large woody debris. 
 
No management actions at elevations above the ordinary highwater mark (OHWM) are included 
as part of this project at this time. Should the success criteria for this proposed project be met, 
USACE would realize all aquatic benefits created by the project as applicable to Biological 
Opinion RPAs and RPMs. 
 

2.4 COMPARISON OF ALTERNATIVES 
 

Table 3. Comparison of the no action (Alternative 1) and action alternatives for resources identified within 
and surrounding the project areas. 

 

Resource Alternative 1 Alternative 2 Alternative 3 

Physical 
No changes to 
physical resources 
are anticipated. 

Increases in elevation, 
extent, and diversity of 
depositional areas 
expected. 

Increases in elevated 
sandbars, extent, and 
diversity of depositional 
areas expected.  
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Hydraulics & 
River Stage 

No changes to 
hydraulics and river 
stage are 
anticipated 

Changes to the 
channel cross section 
are expected. Reduced 
velocities through dike 
fields and increased 
deposition in off-
channel areas while 
depths and velocities 
may increase in the 
main channel. 
Changes to the river 
stage would be 
localized rather than 
measurable across the 
river segment. 

Changes to the 
channel cross section 
are expected. Reduced 
velocities through dike 
fields and increased 
deposition in off-
channel areas while 
depths and velocities 
may increase in the 
main channel. 
Changes to the river 
stage would be 
localized rather than 
measurable across the 
river segment.  

Water Quality 
No changes to 
water quality are 
anticipated. 

Localized, temporary 
increase in suspended 
sediment 
concentrations 
anticipated at river 
training structure sites. 
May reduce suspended 
sediment 
concentrations in the 
area in the long term. 

Localized, temporary 
increase in suspended 
sediment 
concentrations 
anticipated at river 
training structure sites 
and the construction of 
the Z-dikes. May 
reduce suspended 
sediment 
concentrations in the 
area in the long term. 

Bald Eagles & 
Migratory Birds 

No impact to Bald 
Eagles or migratory 
birds. 

May benefit shorebirds 
and species that prefer 
floodplain habitats for 
breeding. 

May benefit shorebirds 
and species that prefer 
floodplain habitats for 
breeding. 

Aquatic 
Organisms & 

Habitat 

No changes to 
aquatic organisms 
and habitat are 
anticipated. 

Improvement of side 
channel habitat is 
expected as well as 
increased habitat 
diversity throughout the 
project areas. 

Improvement of side 
channel habitat is 
expected as well as 
increased habitat 
diversity throughout the 
project areas. 

Threatened & 
Endangered 

Species 

No changes to 
threatened & 
endangered species 
are anticipated. 

Create border sandbar, 
side channel, and 
island habitats thought 
to be utilized by pallid 
sturgeon and enhance 
prey base for bat 
species. 

Create main channel 
sandbars, bathymetric 
diversity, and island 
habitats thought to be 
utilized by pallid 
sturgeon and enhance 
prey base for bat 
species. 

Cultural & Tribal 
Resources 

No impacts on 
cultural or tribal 
resources are 
anticipated. 

No adverse effects on 
historic properties. 
Impacts to unknown 
historic and cultural 
resources unlikely. 

No adverse effects on 
historic properties. 
Impacts to unknown 
historic and cultural 
resources unlikely. 
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3. AFFECTED ENVIRONMENT & ENVIRONMENTAL CONSEQUENCES 
This section describes the relevant existing biological, physical, economic, and social conditions 
in the Proposed Action Area, which are referred to under the NEPA process as the Affected 
Environment.  In addition, the potential environmental impacts for each relevant resource under 
the alternatives considered are also evaluated in this section.  The resources described in this 
section are those recognized as significant by laws, executive orders, regulations, and other 
standards of national, state, or regional agencies and organizations; technical or scientific 
agencies, groups, or individuals; and the public. 

The project team considered relevant environmental resources that could potentially be impacted 
by the proposed alternatives and eliminated resources from further evaluation that were either 
not in the area of potential effect or would not be impacted by any of the alternatives. These 
resources include:   

• Climate – The proposed project includes small scale project features that would improve 
aquatic habitats. The construction and operation and maintenance of these proposed 
features would not contribute or be affected by changes in climatic patterns. 

• Mineral and Energy Resources – The proposed project area does not contain any mineral 
or energy resources. 

• Soil, including Prime Farmlands - The proposed project is not expected to impact the soils, 
including soils classified as “Prime Farmland” in terrestrial areas adjacent to the project 
area.  

• Wild and Scenic Rivers – The Mississippi River near St. Louis, MO is not designated as a 
wild and scenic river.  

• Wetlands – The proposed project is not expected to impact wetlands adjacent to the 
project area. Potential impacts to other aquatic habitats are outlined in Section 3.5 – 
Aquatic Organisms and Habitat. 

• Floodplain Management – The proposed project is not expected to induce development 
or other unwise use of the floodplain or increase risk to residential or commercial 
landowners adjacent to the river. Potential impacts to local river hydraulics and river 
stages are addressed in Section 3.2 – Hydraulics and River Stage. 

• Traffic and Roadways – The construction and operations and maintenance of the 
proposed project features would be entirely aquatic. Therefore, no impacts to local traffic 
or roadways would be expected. The potential impacts to river navigation are addressed 
in Section 3. 

Hazardous 
Toxic 

Radioactive 
Waste 

No changes to 
HTRW issues are 
anticipated. 

Currently performing a 
Phase I Environmental 
Site Assessment. 

Currently performing a 
Phase I Environmental 
Site Assessment. 

Air Quality 
No changes to air 
quality are 
anticipated. 

Temporarily, minor and 
local increase noise 
levels near the project 
areas due to 
construction 
equipment. 

Temporarily, minor and 
local increase noise 
levels near the project 
areas due to 
construction 
equipment. 
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3.1 PHYSICAL SETTING 

3.1.1 Existing Conditions 
The Mosenthein project areas consists of a segment of main channel border situated on the MMR 
along RMs 185 – 195.5 and in the confluence of the Missouri River RMs 0.07R – 0.08R in St. 
Louis County, Missouri, and Madison County, Illinois. 
 
The RMs 185 – 195.5 proposed project area is approximately five miles upstream from the city of 
St. Louis, MO. The side channel creates the 1,077 acre island known as Mosenthein Island. The 
island is mainly bottomland forest and is only accessible by boat. It should be noted that this 
project is confined strictly to aquatic areas. Although directly adjacent to land, no work will be 
conducted on any terrestrial habitat, and therefore there are no anticipated terrestrial impacts 
associated with the proposed project. Mosenthein side channel multi-beam bathymetric surveys 
conducted by the District in 2024 show that elevations of the project area range between -18 and 
+14 LWRP. The side channel portion, at the entrance to Mosenthein Island along the left 
descending bank, contains a total of three dikes (189.6L, 189.3L and 188.6L) which created 
higher sediment deposition at the Mosenthein side channel entrance. 
 
This Mosenthein Island area is located in a commercially non-navigable portion of the MMR. 
There is some commercial traffic traversing to local facilities within the project area but no traffic 
can pass upstream or downstream of the Chain of Rocks Low Water Dam at RM 190.2. The only 
commercially navigable portion is through Chain of Rocks By-Pass Canal. The Mosenthein main 
channel is similar to other main channel areas in the MMR, with characteristic rolling sand waves 
and high velocity current. The Mosenthein main channel also has areas with high percentages of 
cobble, gravel, and bedrock substrates. Also, it is heavily modified with river training structures. 
The left descending bank, consist of five traditional dikes (188.5L, 187.6L, 187.0L, 186.3L, 185.8L 
and 185.3L) extending from Mosenthein Island. These dikes have created sinuous flow paths and 
have generated some degradation in-between them. The Mosenthein main channel multi-beam 
bathymetric survey conducted by the District in 2023 shows that the elevations of the project area 
range between -35ft and +4ft LWRP.  
 
The Missouri River RM 0.07R and 0.08R project area is at the upstream end of the Duck Island 
side channel, approximately five miles upstream from the I-270 bridge and Chain of Rocks Low 
Water Dam. Multi-beam bathymetric surveys conducted by the District in 2023 show that 
elevations of the Duck Island side channel project area range between 0 and +15 LWRP. 
 
The riparian zones on the project areas riverbanks are well vegetated. These riparian zones are 
characteristic of riverfront forests along the MMR, likely dominated by tree species such as 
eastern cottonwood (Populus deltoides), sycamore (Planatus occidentalis), silver maple (Acer 
saccharinum), and willows (Salix sp.). The levee system around the Columbia Bottoms 
Conservation Area is being degraded along the southern end and a levee setback is occurring at 
the northern portion. These modifications are being constructed by the Missouri Department of 
Conservation and are expected to be completed in 2027. 
 
Current uses of the project areas are primarily recreation with commercial barge fleeting and 
terminal use near at RM 185. 
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3.1.2 Alternative 1 (No Action) 
Under the no action alternative, the physical setting of the project area is expected to remain 
similar to its existing condition. Sand bars and depositional areas within both project areas are 
expected to remain. However, size, shape, and height of the sand bars and depositional areas at 
both locations are expected to vary into the future due to natural erosion and deposition from 
fluctuating river stages. Riparian zones within both project areas are expected to remain 
consistent with existing conditions. Public and private uses of the project areas are expected to 
remain unchanged. Side channels would remain disconnected at low river stages. 

3.1.3 Alternative 2 (River Training Structure Modifications) 
The proposed modifications under Alternative 2 would alter the bathymetry of all the sites. The 
modifications of these river training structure would be confined strictly to aquatic areas. 
Therefore, no negative impacts are expected to occur on any existing terrestrial habitats. Public 
use of the aquatic areas would remain unchanged. The notch expansion and degradation of 
Missouri River Dike 0.07R and Dike 0.08R would convey additional flows into Duck Island side 
channel. 
 
For the Mosenthein Island side channel, a total of three dikes (189.6L, 189.3L and 188.6L) would 
be modified to allow a higher flow split during high flows and continuous flow during low flow 
events which would enhance bathymetric diversity. 
  
In the Mosenthein main channel, five traditional dikes (188.5L, 187.6L, 186.3L, 185.8L and 
185.3L) extending from Mosenthein Island would be modified to allow more flow along the island 
and would create depositional patterns between the remaining dike structures. 

3.1.4 Alternative 3 (River Training Structure Modifications + Z dikes) 
Under this alternative, the changes to the physical environment would be the same as Alternative 
2, but the proposed construction of two Z-dikes would alter the bathymetry of the Mosenthein 
main channel using a combination of recycled rock as a base and timber piles. Timber pile dikes 
would enhance natural depositional processes within the project area and the creation of a semi-
permanent sandbar. The sandbar elevations can fluctuate by 10 or more feet with the main 
purpose is to create bathymetric diversity downstream of the piles and depositional area. 
Deposited sediments are mostly coarse to fine grain sands with some organic matter, silts, and 
clays. 
 
The construction of these Z-dikes would be confined strictly to aquatic areas. Therefore, no 
negative impacts are expected to occur on any existing terrestrial habitats. However, one of the 
potential outcomes of this project may be the establishment of a sandbar. As the sandbar reaches 
the target maximum elevation, aquatic side channel habitat would also become established, 
further providing important habitat for pallid sturgeon and other aquatic organisms. Public use of 
the aquatic areas would remain unchanged following construction.  

3.2 HYDRAULICS & RIVER STAGE 

3.2.1 Existing Conditions 
Hydraulic conditions near the project areas are typical of MMR main channel and channel border 
areas with river training structures. The existing river training structures produce areas of high 
velocity flow and localized scour, followed by slower velocity areas further downstream and along 
the bankline, often creating areas of deposition. In addition, river training structure upstream of 
side channels often divert flows into the main channel at lower river stages. For example, the dike 
at RM 189.3L does not allow flow into the side channel until water surface elevations reach 
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approximately 395 ft NAVD88. During peak flow events when water surface elevations reach 
approximately 418 ft NAVD88 is when the peak flow split occurs at this structure which is 
approximately a 26% flow split.   

3.2.2 Alternative 1 (No Action) 
Under the No Action Alternative, hydraulics and river stages are expected to vary slightly from the 
existing conditions due to the levee set back and degradation occurring at Columbia Bottoms 
Conservation area. Slight variations in velocity, depth, and flow splits throughout the project area 
are expected year to year due to naturally changing hydrographs. All hydrodynamic models 
generated for this analysis include the levee set back and degradation project at Columbia 
Bottoms. 

3.2.3 Alternative 2 (River Training Structure Modifications) 
Under this alternative there would be changes to localized hydraulics near all the dike modification 
locations when compared to the No Action Alternative. The changing hydraulics would result from 
the removal of rock from the river training structures which allows more water during more times 
of the year through the rock structure rather than around or over the structure. This change in 
water movement is what controls the sediment composition and the depth of the side channels 
and off-channel areas downstream of dikes. The increased flow into the side channels and around 
Mosenthein Island are expected to transport smaller grain substrates (i.e., sand and silt) resulting 
in deeper side channels and increased depth in the off-channel habitats. 
 
USACE performed a flow split analysis upstream of each side channel to evaluate the potential 
impacts the dike notching may have on the distribution of water between the side channel and 
main channel. The increased dike notch in the Missouri River Dike 0.08R may result in a 6% 
increase in flow into the Duck Island side channel. The creation of the dike notch in the dike at 
RM 189.3L may result in a 10% increase in flow into the Mosenthein Island side channel. 

3.2.4 Alternative 3 (River Training Structure Modifications + Z Dikes) 
Under the action alternatives there would be changes to localized hydraulics near all the dike 
modifications as well as the Z-dikes. The changing hydraulics is a result of the removal of rock 
and would be the same as in Alternative 2. The increased flow into the side channels and around 
Mosenthein Island are expected to transport smaller grain substrates (i.e., sand and silt) resulting 
in deeper side channels and increased depth in the off-channel habitats. In the areas around the 
Z-dikes, the pile dikes would reduce water velocity which would allow smaller grain substrates to 
settle, creating a sandbar downstream. As the sandbar forms, slightly higher velocities would be 
expected around the sandbar. The flow split at Duck Island would be identical to Alternative 2. 
However, the flow split would be expected to increase roughly 1 – 2 % into the Mosenthein Island 
side channel as a result of the proposed Z-dike at RM 189. 
 
A preliminary water surface elevation assessment indicated that water surface elevations would 
also be expected to change slightly as a result of the proposed dike modifications and construction 
of two Z-dikes; however, those changes would be localized rather than measurable across the 
river segment. The localized changes in water surface elevation would be the result of the dike 
notching, which would allow more water to occur in areas that were previously disconnected 
during similar river stages under the No Action Alternative. However, over time sediments within 
the river channel are expected to mobilize as a result of the increased flow conveyance, making 
the area deeper rather than “stacking” more water. The preliminary results also showed that slight 
increases in water surface elevation would be expected immediately upstream of the Z-dikes with 
a corresponding decrease in water surface elevation downstream of those structures. The final 
No-Rise Assessment and results will be included in the final version of this Environmental 
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Assessment. A No-Rise Assessment is only being conducted on this alternative because it 
contains the most project features and would be expected to produce the most change, if a 
change is detected. In the event of significant findings, further public review and/or NEPA 
documentation will be conducted, as appropriate. 

3.3 WATER QUALITY 

3.3.1 Existing Conditions 
Water quality considerations include a wide array of physical, chemical, and biological 
parameters, all of which are influenced by a variety of watershed properties. Tributary streams, 
point and non-point source pollution, flow alteration due to navigation structures, and drought or 
flood events all impact the quality of water resources. The Mississippi River has a long history of 
water quality impairment due to contamination from industrial, residential, municipal, and 
agricultural sources. However, water quality has generally improved since the 1970s with the 
development of wastewater treatment technologies, regulation of discharges, and changes in 
public awareness. This is evident by decreases in some legacy heavy metals and total suspended 
solids within the Saint Louis Harbor (RM 160-200), as well as increases in dissolved oxygen 
(UMBRA, 2023). Despite these advances, St. Louis Harbor and the MMR continue to be affected 
by water quality problems, including sulfate, chloride, phosphorous, and other contemporary 
pollutant and nutrient inputs (UMBRA, 2023).  
 
The Waterbody Report (EPA, 2024) for the Mississippi River near Mosenthein Island project area 
lists 13.83 miles of river (Assessment Unit ID (AUID): IL_J-02) as “good” for the following 
designated uses: aquatic life, primary contact, and public and food processing water supply. The 
waterbody is listed on the 303(d) list due an “impaired” designation for fish consumption. Identified 
issues for use influencing this designation include aldrin, dieldrin, endrin, heptachlor, mercury, 
mirex, polychlorinated biphenyls (Pcbs), toxaphene, bacteria, and salts (EPA, 2024). There are 
84 permitted dischargers in this watershed (Maline Creek-Mississippi River HUC-12: 
071401010401), and 83% of the assessed waters are considered impaired. 
 
Alternatively, the Waterbody Report (EPA, 2026) for the Missouri River confluence project area, 
which includes 104.5 miles of river (AUID: MO_1604.00) is not listed on the 303(d) list due to the 
following designated uses being assessed as “good”: boating and canoeing, human health 
protection (fish consumption and secondary contact recreation), livestock and wildlife watering, 
protection of warm water aquatic life and human health—fish consumption, whole body contact 
recreation, and “unclassified” with other protection. The watershed (Outlet Missouri River HUC-
12: 10300200804) has 14 permitted dischargers with less than 1% of assessed waters classified 
as impaired. 

3.3.2 Alternative 1 (No Action) 
Under the No Action alternative, water quality throughout the project area is expected to remain 
similar to the existing conditions. 

3.3.3 Alternative 2 (River Training Structure Modifications) 
Temporary impacts associated with these actions may include localized, minor increases to 
turbidity, pH, and hardness. No impacts to nutrient levels, temperature, color, odor, or salinity are 
expected. The development of riffles would increase dissolve oxygen input. Impacts to water 
quality would be bound by designated state mixing zones. Notching and degradation activities 
would result in a reduction in rock from the project area. No violations of state water quality 
standards are anticipated. An estimated total of 59,458 tons of rock would be excavated under 
this Alternative. 
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3.3.4 Alternative 3 (River Training Structure Modifications + Z Dikes) 
The proposed features of Alternative 3 would include all of the modifications discussed in 
Alternative 2, plus the construction of two Z-dikes with rock base piles, which are designed to 
enhance sediment deposition. The stone specified for this work would primarily consist of Grade-
A limestone recycled from modifications to existing river training structures (i.e., dike notches). 
 
In addition to the impacts listed under Alternative 2, Z-dike construction would likely result in 
decreased turbidity by slowing the water and causing suspended particles to settle.  More stone 
would be removed from the project area via river training structure modifications than would be 
added by Z-dike construction. No violations of state water quality standards are anticipated. A 
404(b)(1) evaluation was completed for this Alternative as it contains the most project features 
(Appendix B). The water quality certification for the proposed activities is covered by Missouri and 
Illinois Nationwide Permits (NWP) 3 – Maintenance, and 27 – Aquatic Habitat Restoration, 
Enhancement, and Establishment Activities. This Alternative would comply with the general 
condition for MO NWP 3 and therefore meet the conditions of the Missouri Department of Natural 
Resources Section 401 Water Quality Certification. The two special conditions for IL NWP 27 do 
not apply to this project, therefore the Alternative meets the conditions of the Illinois Environmental 
Protection Agency Section 401 Water Quality Certification. 

3.4 BALD EAGLE & MIGRATORY BIRDS 

3.4.1 Existing Conditions 
Although the bald eagle (Haliaeetus leucocephalus) was removed from the federal list of 
threatened and endangered species in 2007, it continues to be protected under the Migratory Bird 
Treaty Act and the Bald and Golden Eagle Protection Act (BGEPA). The BGEPA prohibits 
unregulated take of bald eagles, including disturbance. The USFWS developed the National Bald 
Eagle Management Guidelines (USFWS 2007) to provide landowners, land managers, and others 
with information and recommendations regarding how to minimize potential Project impacts to 
bald eagles, particularly where such impacts may constitute disturbance. A total of four bald 
eagles nests have been identified near the project areas. The four bald eagle nests are located 
more than 1,000 feet from the project areas.   
 
Similar to the bald eagle, the least tern (Sterna antillarum) was removed from the federal list of 
threatened and endangered species in 2021 and it continues to be protected under the Migratory 
Bird Treaty Act. The interior population of the least tern is characterized as a colonial, migratory 
waterbird, which resides and breeds along the Mississippi River during the spring and summer. 
Least tern arrive on the Mississippi River from late April to mid-May. Reproduction takes place 
from May through August, and the birds migrate to the wintering grounds in late August or early 
September (USACE, 1999). Sparsely vegetated portions of sandbars and islands are typical 
breeding, nesting, rearing, loafing, and roosting sites for least tern along the MMR. Nests are 
often at higher elevations and well removed from the water’s edge as nesting starts when river 
stages are relatively high (USACE, 1999). The availability of sandbar habitat to least terns for 
breeding, nesting, and rearing of chicks from 15 May to 31 August is a key variable in the specie’s 
population ecology. Only portions of sandbars that are not densely covered by woody vegetation 
and are emergent during the 15 May to 31 August period are potentially available to least terns 
(USACE, 1999). 
 
Least terns are almost exclusively piscivorous (Anderson, 1983), preying on small fish, primarily 
minnows (Cyprinidae). Prey size appears to be a more important factor determining dietary 
composition than preference for a particular species or group of fishes (Moseley, 1976; Whitman, 
1988, USACE, 1999). Fishing occurs close to the nesting colonies and may occur in both shallow 
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and deep water, in main channel and backwater habitats. Radiotelemetry studies have shown 
that least tern will travel up to 2.5 miles to fish (Sidle and Harrison, 1990; USACE 1999). Along 
the Mississippi River, individuals are commonly observed hovering and diving for fish over current 
divergences (boils) in the main channel, in areas of turbulence, over eddies along natural and 
revetted banks, and at “run outs” from floodplain lakes where forage fish may be concentrated 
(USACE, 1999; Niles and Hartman, 2009). Least terns have not been observed foraging near or 
nesting on the sandbar at RM 174 and foraging as not been observed near the RM 103 project 
area; however, individuals have been observed upstream and downstream of both project areas. 
 
In addition to the bald eagle, the USFWS identified 14 Birds of Conservation Concern that may 
be present within the proposed project areas (Table 4).  
 

Table 4.  Birds of Conservation Concern that may occur within the project areas were identified by the 
USFWS. Limited data exists within both project areas; however, species have been recorded within five 

miles of the project areas. 

Common Name 
(Scientific Name) Habitat Breeding 

American Golden-plover  
(Pluvialis dominica) 

 

Northward migration in spring mostly 
through Great Plains and Mississippi 
Valley. Often forage in open fields 
and prairies, far from water. 

Breeds elsewhere 

 Black-billed Cuckoo 
 (Coccyzus erythropthalmus) 

Occupies dense wooded habitats 
and is often found in mesic 
environments that have strong 
associations with water, such as 
young deciduous and mixed 
deciduous-coniferous woods, the 
edges of bogs and marshes, rivers 
and lake-shores, or abandoned 
farmlands or brushy hillsides and 
pastures. 

 Breeds in IL & MO. 
 May 15 to Oct 10 

Bobolink 
(Dolichonyx oryzivorus) 

 

Northward migration in spring mostly 
through Florida and West Indies. 
Migrants forage in fields and 
marches, often feeding in rice fields. 

Breeds in IL & MO. 
May 20 to Jul 31 

 

Cerulean Warbler 
(Dendroica cerulea) 

 

Deciduous forests, especially in river 
valleys. Breeds in mature hardwoods 
with clear understory. 

Breeds in IL & MO. 
Apr 21 to Jul 20 

 

Chimney Swift  
(Chaetura pelagica) 

 

Nest in chimneys and on other 
vertical surfaces in dim, enclosed 
areas, including air vents, wells, 
hollow trees, and caves. They forage 
over urban and suburban areas, 
rivers, lakes, forests, and fields. 

Breeds in IL & MO. 
May 15 to Aug 25 
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Common Name 
(Scientific Name) Habitat Breeding 

Grasshopper Sparrow 
(Ammodramus 
savannarum perpallidus)   

Occur in grasslands, prairies, 
hayfields, and open pastures with 
little to no scrub cover and often with 
some bare ground. Birds in the 
western part of the range can tolerate 
some brushy habitat but avoid areas 
that are too overgrown. Winters 
primarily in grass-dominated fields. 

 Breeds in IL & MO.  
 Jun1 to Aug 20  

Henslow's Sparrow 
(Ammodramus henslowii) 

 

Breeds in fields and meadows, often 
in low-lying or damp areas, with tall 
grass, standing dead weeds, and 
scattered shrubs. Sometimes in old 
pastures, occasionally in hayfields. 

Breeds in parts of IL & 
MO. May 1 to Aug 31 

 

Hudsonian Godwit 
(Limosa haemastica) 

 

Breed in the arctic, especially where 
the boreal forest (taiga) gives way to 
wet tundra meadows and bogs. This 
transitional zone is a mosaic of 
marshes and drier hummocks that 
support small trees and shrubs. 

Breeds elsewhere 
 

Lesser Yellowlegs 
(Tringa flavipes) 

 

Northward migration is late spring 
through Mississippi Valley, as well as 
other locations. Forages in very 
shallow water in marshes, mudflats, 
and edges of lake and ponds. 

Breeds elsewhere 
 

Pectoral Sandpiper 
(Calidris melanotos) 

 

Nests in wet, grassy tundra, usually 
near coastal areas. Migrants and 
wintering birds select grassy 
wetlands of many types, both natural 
and artificial (such as sod farms, rice 
fields, wet pastures). 

Breeds elsewhere 
 

 Prairie Loggerhead Shrike 
(Lanius ludovicianus 
excubitoribes) 

Inhabit open country with short 
vegetation and well-spaced shrubs or 
low trees, particularly those with 
spines or thorns. They frequent 
agricultural fields, pastures, old 
orchards, riparian areas, desert 
scrublands, savannas, prairies, golf 
courses, and cemeteries. 
Loggerhead Shrikes are often seen 
along mowed roadsides with access 
to fence lines and utility poles. In the 
absence of trees or shrubs, they 
sometimes nest in brush piles or 
tumbleweeds. 

 Breeds in IL & MO. 
 Feb 1 to Jul 31 
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Common Name 
(Scientific Name) Habitat Breeding 

Prothonotary Warbler 
(Protonotaria citrea) 

 

Breeds in flooded river bottom 
hardwoods including black willow, 
ash, buttonbush, sweetgum, red 
maple, hackberry, river birch, and 
elm; or wetlands with bay trees 
surrounded by cypress swamp. Also 
nests near borders of lakes, rivers 
and ponds, normally only in areas 
with slow moving or standing water. 

Breeds in IL & MO. 
Apr 1 to Jul 31 

 

Red-headed Woodpecker 
(Melanerpes 
erythrocephalus) 

 

Cavity nesting species found in 
clearings in woods, forest edges, 
orchards, oak savannahs. 

Year around resident. 
Breeds in IL & MO. 
May 10 to Sep 10 

 

 Ruddy Turnstone (Arenaria 
interpres morinella) 

Breed in the tundra of northern North 
America and winter along the Atlantic 
coast. During migration they use 
freshwater shorelines, mudflats, 
rocky shorelines, and sandy 
beaches. On the wintering grounds 
they occur along coastal areas with 
mudflats, sandy beaches, and rocky 
shores. 

 Breeds elsewhere 

Rusty Blackbird 
(Euphagus carolinus) 

 

Overwintering habitat may include 
river bottoms and wooded swamps. 
Forages by wading in shallow water. 

Breeds elsewhere. 
Overwinters in IL & 
MO. 

 

Semipalmated Sandpiper 
(Calidris pusilla) 

 

Nest in low tundra, usually not far 
from marshes or ponds. They use 
both dry upland habitats and lowland 
heath, in areas with a mix of sedges, 
grasses, mosses, willows, birch, and 
berry plants. They rarely nest in 
areas devoid of plants. In preparation 
for migration, they gather into flocks 
in shallow-water mudflats or 
lakeshores. 

Breeds elsewhere 
 

 Short-billed (Dowitcher 
Limnodromus griseus) 

Breeds in boreal wetlands near 
treeline. Winters are largely in 
saltwater estuaries and lagoons. 
Migrating birds utilize almost any 
freshwater or saltwater wetland with 
shallow water, as well as flooded 
agricultural fields and sewage ponds. 

 Breeds elsewhere 
  

 Upland Sandpiper 
(Bartramia longicauda) 

Nests in native prairie, cropland, 
pastureland, mountain meadows, dry 
tundra, and similar grassland 
environments. 

 Breeds  
 May 1 to Aug 31 
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Common Name 
(Scientific Name) Habitat Breeding 

Wood Thrush 
(Hylocichla mustelina) 

 

Breeds in the understory of 
woodlands, mostly deciduous but 
sometimes mixed, in areas with tall 
trees. More numerous in damp forest 
and near streams. 

Breeds in parts of IL & 
MO. May 10 to Aug 31 

 

 

3.4.2 Alternative 1 (No Action) 
Under the no action alternative, the bird communities would be expected to remain similar to the 
existing conditions. 

3.4.3 Alternatives 2 & 3 (River Training Structure Modifications + Z Dikes) 
Alternative 2 and Alternative 3 could have a beneficial effect for least tern and other migratory 
birds. River training structure modifications and Z-dike installation are designed to encourage the 
deposition of sand and silt between dikes, creating sandbar and island habitats. This would foster 
nesting habitat for least tern or other ground-nesting birds, as well as stopover habitat for 
migratory species such as the ruddy turnstone or lesser yellowlegs. The creation of shallow water 
habitat may provide more foraging opportunities for bald eagle, tern, and other waterfowl.  
 
Other species may also benefit from the establishment of an island or permanent sandbar. For 
example, many warbler species prefer floodplain habitats for breeding. The eventual 
establishment of a vegetated or forested island may increase rookery or roosting habitat available 
for wading birds and bald eagles. Additionally, the improvement of side channel habitat could also 
increase foraging opportunities. Neither Action Alternative includes vegetation removal or tree 
clearing for any project feature.  

3.5 AQUATIC ORGANISMS & HABITATS 

3.5.1 Existing Conditions 
The MMR is characterized as an open river system with several distinct habitat types. These 
include main channel, structured (i.e., river training structures) and unstructured main channel 
borders, and side channels (Barko et al. 2004, Phelps et al. 2010). The project area is transected 
by the Chain of Rocks Reach, which consists of a series of rapids formed by exposed bedrock. 
Areas near river training structures often offer backwater and scour holes, which may provide fish 
with overwintering habitat. Habitat types that are lacking the proposed project areas include 
connected side channels and unstructured main channel borders. 
 
The aquatic community of the MMR is a diverse assemblage shaped by the river's dynamic, turbid 
environment. The native fish fauna is well-adapted to these conditions and can be categorized 
into three primary habitat guilds: fluvial specialists that require flowing water for their entire life 
cycle, such as blue catfish (Ictalurus furcatus); fluvial dependents that need flowing water for key 
life stages like reproduction, such as white bass (Morone chrysops); and macrohabitat generalists 
like freshwater drum (Aplodinotus grunniens), which can thrive in both flowing and still waters 
(Kinsolving and Bain 1993; Galat et al. 2005).  
 
Similarly, a Pallid Sturgeon Population Assessment Program (PSAP) trawling protocol was used 
by MDC in 2023 and 2024 near Mosenthein Island.  The 2023 sampling efforts yielded a total of 
11,993 fish consisting of 31 species and the 2024 sampling yielded a total of 3,329 fish consisting 
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of 30 species. A total of 41 unidentified age-0 sturgeon were caught during sampling efforts. 
Dominant species caught during surveys channel shiner (Notropis wickliffi), shoal chub 
(Macrhybopsis hyostoma), freshwater drum (Aplodinotus grunniens), and channel catfish 
(Ictalurus punctuatus). 
 
Biotic surveys, including benthic trawling and macroinvertebrate sampling, were completed by the 
ERDC in 2023 and 2024. Within the project area, sampling was assessed at the Missouri River 
confluence, the MMR above the Chain of Rocks, and the MMR below the Chain of Rocks (Figure 
9), revealing distinct patterns in abundance and composition. The Confluence reach exhibited the 
highest overall abundance, dominated by Oligochaeta and Chironomus, generally found in gravel 
and sand substrates. In contrast, the MMR above the Chain of Rocks show a lower total 
abundance of macroinvertebrates, primarily consisting of Hydopsychidae and Chironomidae in 
sand-dominated substrates. The reach below the Chain of Rocks demonstrated higher richness 
than the reach above it and demonstrated more rock and cobble substrate. 
 

 
Figure 9. Benthic trawling and macroinvertebrate sampling locations at the Missouri River Confluence 
(purple), Lower Missouri River (dark blue), MMR above the Chain of Rocks (light blue), MMR below the 

Chain of Rocks (green), and the Upper Mississippi River (yellow). 
 
Illinois 
The IDNR was contacted via the Ecological Compliance Assessment Tool (EcoCAT) website on 
12 March 2026 for a list of Illinois State threatened and endangered species that could potentially 
be located in the work areas (IDNR project number: 2612137; Appendix A). The Illinois EcoCAT 
report showed the following protected species may be in the vicinity of the project areas: lake 
sturgeon (Acipenser fulvescens) and pallid sturgeon (Scaphirhynchus albus). See Section 3.6 for 
pallid sturgeon discussion. The lake sturgeon prefers firm, silt-free bottoms of sand, gravel, and 
rock. This fish spawns late spring (i.e., mid- to late March) with over 500,000 eggs may be 
deposited by the female on shallow, gravel riffles or rocky shoals. Lake sturgeon have been 
documented using the Illinois bankline upstream of Dike 189.6L and have been documented 
spawning below Mel Price Lock and Dam. On a letter from 26 March 2026, IDNR has determined 
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that adverse impacts to listed species are unlikely. However, if any utilization or access of 
Chouteau Island State Fish and Wildlife Area, which the project polygon overlaps, will require 
additional reviews through our Comprehensive Environmental Review Process (CERP). Land 
Use Agreements must be obtained prior to construction (Appendix A).   
 
Missouri 
A Level 3 Missouri Department of Conservation Natural Heritage Review was generated on 12 
March 2026 (ID Number: 19159; Appendix A), and the Missouri Department of Conservation was 
contacted through email on 12 March 2026 for additional information. 

3.5.2 Alternative 1 (No Action) 
Under the No Action Alternative, aquatic habitat types in the project areas would remain similar 
to the existing conditions. Connected side channels and unstructured main channel borders would 
still be lacking in the project areas. The existing river training structures would continue to provide 
habitats for macrohabitat generalists along the main channel border and some fluvial specialist in 
the main channel. The existing sand bar within the Mosenthein side channel would continue to 
provide shallow water habitat during certain river stages. 

3.5.3 Alternative 2 (River Training Structure Modifications) 
The modification of existing river training structures through notching, degradation, and creating 
rootless dikes and riffles would improve substrate diversity and access to side channels, 
especially during low-flow periods, which will make it easier for drifting sturgeon to access critical 
nursery habitats, as well as foraging and spawning sites for many riverine species. Modifications 
may enhance depositional conditions, allow for additional flow conveyance at various flow stages, 
and promote new flow patterns, all of which can develop microhabitats that contribute to a diverse 
fishery community and benthic invertebrate assemblage.  
 
Modification of dikes at the head of Mosenthein and Duck Island side channels would increase 
flow into side channels during low-flow periods, reconnecting the main channel to off-channel 
nursery and refuge areas. Notching the main channel dikes along Mosenthein Island would create 
a range of water velocities - high-velocity currents through the notches, while low-velocity refuge 
areas would persist behind the remaining dike structures.  
 
The creation of rock riffles introduces stable, hard-bottom habitat. This habitat may promote 
colonization of algae and aquatic macroinvertebrates, thereby increasing food web productivity. 
Concurrently, the altered flow patterns are designed to encourage the deposition of sand and silt 
between dikes, creating soft-bottom sandbar habitats preferred by many aquatic species. 

3.5.4 Alternative 3 (River Training Structure Modifications + Z Dikes) 
The impacts to aquatic habitats due to the dike modifications would be the same as Alternative 2. 
The construction of Z-dikes and associated stone blanket would enhance depositional conditions 
downstream of the structure by providing an increased roughness element to slow down flows. 
Wood piles and large rocks around the piles may provide additional habitat for small-bodied fishes 
and forage, further increasing habitat suitability in the project area. As further deposition and 
development of sandbars occur, the area could continue to change in terms of the available 
aquatic habitats and associated species assemblages.  

3.6 THREATENED & ENDANGERED SPECIES – BIOLOGICAL ASSESSMENT 

3.6.1 Existing Conditions 
In compliance with Section 7(c) of the Endangered Species Act of 1973, as amended, official lists 
of species and critical habitats potentially occurring in the vicinity of the proposed project was 
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acquired from the USFWS Information for Planning and Conservation (IPaC) website at 
(https://ecos.fws.gov/ipac/) on 2 February 2026 (Project Code: 2026-0044027) (Table 5).  
 

Table 5. List of federally threatened and endangered species and habitat potentially occurring in the 
vicinity of the proposed project. 

Common Name 
(Scientific Name) Classification Habitat Alternative 2 & 

3 Determination 

Gray Bat  
(Myotis grisescens) Endangered 

Caves and mines; small 
stream corridors with well-
developed riparian woods; 
upland forests (foraging) 

May affect but 
not likely to 
adversely affect 

Indiana bat 
(Myotis sodalis) Endangered 

Caves, mines (winter 
hibernacula); trees (summer 
roosting); and small stream 
corridors with well-developed 
riparian woods; upland forests 
(foraging) 

May affect but 
not likely to 
adversely affect 

Tricolored bat 
(Perimyotis subflavus) 

Proposed 
Endangered 

Caves, mines (winter 
hibernacula); roost in trees, 
crevices in cliffsides, and 
human-made structures 

May affect but 
not likely to 
adversely affect 

Eastern massasauga 
(rattlesnake) (Sistrurus 
catenatus) 

Threatened 
Use shallow wetlands and 
upland areas to forage, breed, 
shelter and hibernate 

No effect 

Pallid sturgeon 
(Scaphirhynchus albus) Endangered Mississippi and Missouri 

Rivers 

May affect but 
not likely to 
adversely affect 

Monarch butterfly 
(Danaus plexippus) 

Proposed 
Threatened 

Variety of habitats, from rural 
to urban centers, where its 
host plant milkweed (Asclepias 
sp.) is found 

No effect 

Decurrent False Aster 
(Boltonia decurrens) Threatened 

Perennial plant found in moist, 
sandy floodplains and prairie 
wetlands along the Illinois & 
Mississippi Rivers 

May affect but 
not likely to 
adversely affect 

 
Gray Bat 
The gray bat is a federally listed endangered mammal species. The gray bay occupied a limited 
geographic range in limestone karst areas of the southeastern United States, including Missouri. 
With rare exception, the gray bat roots in caves year-round. In winter, most gray bats hibernate 
in vertical (pit) caves with cool, stable temperatures below 10 degrees Celsius. Summer caves, 
especially those used by maternity colonies, are nearly always located within a kilometer (0.6 
miles) of rivers or reservoirs over which the bats feed. The summer caves are warm with dome 
ceilings that trap body heat. Most gray bats migrate seasonally between hibernating and maternity 
caves, and both types of caves are located in Missouri. Gray bats are active at night, 
foraging for insects over water or along shorelines, and they need a corridor of forest riparian 
cover between roosting caves and foraging areas. They can travel as much as 20 kilometers (12 
miles) from their roost caves to forage. 
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Gray bats are endangered largely because of their habit of living in large numbers in only a few 
caves, thus making the species vulnerable to human disturbance and habitat loss or 
modification. Disturbance of gray bats in their caves during their hibernation can cause them to 
use their energy reserves and could lead to starvation. Disturbances to their caves during their 
nursing season (June and July) can frighten females causing them to drop non-volant pups to 
their death in panic to flee from the intruder. Additionally, many important caves that have been 
historically used by gray bats have been inundated by reservoirs. The commercialization of 
caves, and alterations of the air flow, temperature, humidity, and amount of light can make the 
cave unsuitable habitat for gray bats and drive bats away. The fatal bat disease, white-nose 
syndrome (WNS) has not yet been documented to adversely affect the gray bat. However, 
because gray bats are cave obligates and considering how WNS has decimated other caved 
welling bat species, WNS could be another significant threat to the gray bat. 
 
Indiana Bat 
The Indiana bat is typical of the Myotis species in its appearance. Flying insects are the typical 
prey and its diet reflects the species present in its available foraging habitat. It typically forages 
along the shorelines of rivers and lakes, in the canopy of trees in floodplains and in upland forests. 
In summer, habitat consists of wooded or semi-wooded areas, mainly along streams. Females, 
solitary or in small maternity colonies, bear their offspring in hollow trees or under loose bark of 
living or dead trees. Trees standing in sunny openings are attractive because of warmer air 
spaces and 18 crevices under the bark. Maternity sites have been reported as occurring in riparian 
areas, floodplain forests, and upland habitats. Habitat for the Indiana bat extends from eastern 
Oklahoma, north to Iowa, Wisconsin, and Michigan (USFWS, 2025a), east to New England and 
south to western North Carolina, Virginia, and northern Alabama. Northern populations migrate 
south to Alabama, Tennessee, Kentucky, Indiana, Missouri, and West Virginia for winter. 
Limestone caves with pools are preferred for hibernacula. Hall (1962) noted that preferred caves 
are of medium size with large, shallow passageways. 
 
Tricolored Bat 
On September 13, 2022, the USFWS announced a proposal to list the tricolored bat as 
endangered since it is in danger of extinction throughout all or a significant portion of its range. 
The tricolored bat is a small insectivorous bat that is distinguished by its unique tricolored fur and 
often appears yellowish to nearly orange. The once common species is wide ranging across the 
eastern and central United States and portions of southern Canada, Mexico, and Central America. 
During the winter, tricolored bats are often found in caves and abandoned mines, although in the 
southern United States, where caves are sparse, tricolored bats are often found roosting in road 
associated culverts. During the spring, summer, and fall, tricolored bats are found in forested 
habitats where they roost in trees, primarily among leaves of live or recently dead deciduous 
hardwood trees, but may also be found in Spanish moss, pine trees, and occasionally human 
structures (USFWS, 2025b). Tricolored bats face extinction due primarily to the range wide 
impacts of white-nose syndrome, which has caused estimated declines of more than 90 percent 
in affected tricolored bat colonies across the majority of the species range. Suitable summer roost 
and foraging habitat may be located in the forested areas in vicinity of the project area. 
 
Eastern Massasauga (rattlesnake) 
Eastern massasauga is extremely similar to prairie massasauga, but it has not been seen in 
Missouri for many decades and is considered extirpated (MDC 2025b). Within Missouri, the two 
massasaugas are mainly identified based on geographical range: the prairie massasauga occurs 
in our northwestern corner and in some north-central counties, while the apparently extirpated 
eastern massasauga occurred along the Mississippi River floodplain north from St. Louis. A 
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disjunct population of eastern massasauga occurs in southwestern Illinois and are generally 
associated with poorly drained, early successional habitats dominated by grasses and sedges. 
Snakes may utilize crayfish burrows or other underground cavities and are generally active 
between March and October with males and non-gravid females utilizing open canopy areas for 
basking sites. Gravid females spend most of their time in open canopy areas to allow for increased 
thermoregulation. They generally prey on small mammals such as shrews and voles, as well as 
amphibians and other snakes. Massasaugas live in wet areas including wet prairies, marshes, 
fens, sedge meadows, peatlands, and low areas along rivers and lakes. Massasaugas also use 
adjacent uplands (shrubland, open woodlands, prairie) during part of the year. They often 
hibernate in crayfish burrows but may also be found under logs and tree roots or in small mammal 
burrows. Unlike other rattlesnakes, massasaugas hibernate alone. 
 
Pallid Sturgeon 
The pallid sturgeon is federally endangered big-river fish species. It is the position of the USFWS 
that over time, river training structures have adversely affected pallid sturgeon by impacting the 
quality and quantity of habitats in the MMR to which the species is adapted (e.g., braided 
channels, irregular flow patterns, flood cycles, extensive microhabitat diversity, and turbid waters). 
According to the USFWS, this loss of habitat has reduced pallid sturgeon reproduction, growth, 
and survival by (1) decreasing the availability of spawning habitat; (2) reducing larval and juvenile 
pallid sturgeon rearing habitat; (3) reducing the availability of seasonal refugia; and (4) reducing 
the availability of foraging habitat (USFWS 2000). In addition to the habitat changes, reduction in 
the natural forage base for the pallid sturgeon is likely another factor contributing to the species 
decline (Mayden and Kuhajda 1997, USFWS 2000). According to Sheehan et al. (1998) pallid 
sturgeon exhibit a strong preference for downstream island tips, which in the MMR are sandy 
depositional areas. A comprehensive monitoring study (USFWS, 2018) for pallid sturgeon was 
conducted in the MMR from fall 2013 to spring 2016 to establish baseline population 
demographics. Despite a considerable sampling effort, the overall catch per unit effort (CPUE) 
was 0.0003 for pallid sturgeon. Genetic analysis was performed on 180 field-identified pallid 
sturgeon and hybrids, with results confirming 38 pallid sturgeon, 95 hybrids, and 47 shovelnose 
sturgeon. Concurrent larval trawling efforts collected 372 age-0 sturgeon, but none were 
genetically identified as pallid sturgeon, possibly indicating a lack of detectable recent recruitment 
in the study area. 
 
A study (USFWS, 2022) of free-drifting sturgeon embryos was conducted in the project area 
during the contrasting flow years of 2018 (low flow) and 2019 (major flood). The investigation 
genetically identified shovelnose sturgeon (Scaphirhynchus platorynchus) embryos (n=149) 
originating from both the Missouri and Upper Mississippi Rivers. Data indicated a higher 
concentration of embryos near the riverbed, corresponding with abundant prey resources. The 
2019 flood event resulted in a wider spatial distribution of the drift, with sturgeon identified at 26 
of the 32 sample sites, compared to 15 of 32 in 2018. No pallid sturgeon were genetically identified 
during the study. Acoustic Doppler Current Profiler (ADCP) mapping revealed that even during 
high water, suitable sturgeon habitat is limited. In the Mosenthein reach, only 10.3% of the area 
surveyed had the correct benthic velocities (0.2-0.7 m/s) considered suitable for drifting embryos 
to settle and survive. 
 
The Pallid Sturgeon Population Assessment Program (PSAP) trawling protocol was used by MDC 
in 2023 and 2024 near Mosenthein Island. The 2023 and the 2024 sampling efforts yielded a total 
of 41 unidentified age-0 sturgeon were caught during sampling efforts. Genetic analysis 
completed on those age-0 sturgeon in 2026 did not identify any as pallid sturgeon. 
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Monarch Butterfly 
Much of the monarch butterfly’s life is spent migrating between Canada, Mexico, and the United 
States. Grasslands of central North America, particularly the area known as the Corn Belt, and 
areas vegetated by milkweed (Asclepias syriaca L.) comprise the majority of its summer breeding 
areas. During the breeding season, monarchs lay their eggs on their obligate milkweed host plant 
and larvae emerge after two to five days (USFWS, 2025c). Nectar sources are also required by 
the butterflies to fuel fall migration and spring flights northward. Monarch populations of eastern 
North America have declined 90%, due primarily to deforestation, illegal logging, increased 
development, agricultural expansion, livestock raising, forest fires, and other threats to their 
migratory paths and summer and overwintering habitats. Chemical-intensive agriculture, 
increasing acreage converted to row crops, and mowing/herbicide treatment of roadsides have 
contributed to a decline of milkweed, the only plant eaten by monarch caterpillars. 
 
Decurrent False Aster 
Decurrent False Aster is listed as threatened and is presently known from scattered localities on 
the floodplains of the Illinois River, and Mississippi River from its confluence with the Missouri 
River south to Madison County, Illinois. Decurrent false aster grows in wetlands, on the borders 
of marshes and lakes, and on the margins of bottomland oxbows and sloughs. Historically, this 
plant was found in wet prairies, marshes, and along the shores of some rivers and lakes. 
Decurrent false aster favors recently disturbed areas, and flooding may play a role in maintaining 
this habitat type. Current habitats include riverbanks, old fields, roadsides, mudflats and lake 
shores. 

3.6.2 Alternative 1 (No Action) 
Under the No Action Alternative, the structure modifications and the Z-dikes would not be 
constructed to induce deposition to create permanent sandbar or island habitats. Dredge 
placement may still be conducted using the flex-pipe to create ephemeral sandbar habitat, as 
outlined in the existing conditions. However, the habitat of the project areas would remain similar 
to its current condition, providing no enhanced habitat diversity for threatened or endangered 
species. 

3.6.3 Alternative 2 & 3 (River Training Structure Modifications + Z Dikes) 
 
Gray, Indiana and Tricolored Bats 
Under Alternative 2 and Alternative 3, no tree removal is anticipated. Z-dikes construction, dike 
notching, extension and dike degradation all would be completed by river-based equipment and 
would not result in the destruction of any forested riparian habitat. However, incidental effects 
from construction activities (e.g., noise, vibration, etc.), could potentially disturb bats roosting on 
the land adjacent to the project area. Construction would only occur during the day so no impacts 
to foraging would be expected. The creation of shallow off-channel areas with the incorporation 
of large woody debris may increase the macroinvertebrates in the project area, which may result 
in an increase forage base for bat species. Therefore, the proposed action may affect, but not 
likely adversely affect the Gray bat, Indiana bat and Tricolored bat. 
 
Eastern massasauga 
Under Alternative 2 and Alternative 3, Z-dikes construction, notching, extension and dike 
degradation all be completed by river-based equipment and would not result in the destruction of 
any forested riparian habitat. The St. Louis District has determined the proposed project will have 
“no effect” on Easten massasauga snake since no populations habitat exist in the proposed 
project area. 
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Pallid Sturgeon 
Under Alternative 2 and Alternative 3, the overall aquatic habitat within the project area would be 
improved for pallid sturgeon. In particular, the overall bathymetric diversity in the area would be 
enhanced, and the difference in elevation between deep and shallow areas would be increased. 
These alternatives could create unstructured main channel border and sandbar habitat, and 
improve side channel habitat, thought to be utilized by pallid sturgeon. 
 
Permanent sandbars, islands, and side channels may be necessary for the survival and eventual 
recruitment of larval pallid sturgeon. Phelps et al. (2010) collected age-0 sturgeon in greater 
abundance from low velocity areas in the MMR, such as channel borders and island tips. Phelps 
et al. (2010) also demonstrate a link between sand substrate and greater abundance of age-0 
sturgeon. Similar to the aforementioned studies, Allen et al. (2007) documented juvenile pallid 
sturgeon selecting sand substrate over other substrate types (e.g., gravel, wood). 
 
Research on pallid sturgeon habitat use suggests this relatively long-lived species requires 
multiple habitat types throughout its life, and that habitat utilization may be different for populations 
inhabiting different river systems, which may be related to the severity and type of anthropogenic 
modifications that afflict these different systems (i.e., impounded vs. channelized). However, there 
does seem to be some consensus that multiple life stages of this species prefer sandy substrates 
for feeding. The modification of existing river training structures through notching, degradation, 
and creating rootless dikes and riffles would improve substrate diversity and access to side 
channels, especially during low-flow periods, which will make it easier for drifting sturgeon to 
access critical nursery habitats, as well as foraging and spawning sites for many riverine species. 
Modifications may enhance depositional conditions, allow for additional flow conveyance at 
various flow stages, and promote new flow patterns, all of which can develop microhabitats that 
contribute to a diverse fishery community and benthic invertebrate assemblage once which pallid 
sturgeon feed.  
 
Modification of dikes at the head of Mosenthein and Duck Island side channels would increase 
flow into side channels during low-flow periods, reconnecting the main channel to off-channel 
nursery and refuge areas. Notching the main channel dikes along Mosenthein Island would create 
a range of water velocities - high-velocity currents through the notches, while low-velocity refuge 
areas would persist behind the remaining dike structures. The increased flow split conyeance at 
both side channels would increase the probability that drifting age-0 pallid sturgeon would be 
intercepted and would settle in the lower flow areas within the side channel. 
 
The creation of rock riffles introduces stable, hard-bottom habitat may promote colonization of 
algae and aquatic macroinvertebrates, thereby increasing food web productivity. Concurrently, 
the altered flow patterns are designed to encourage the deposition of sand and silt between dikes, 
creating soft-bottom sandbar habitats preferred by many species, including sturgeon species. The 
Z-dikes would create sandbar habitat increasing habitat heterogeneity which is expected to 
provide habitat for pallid sturgeon of all life stages (i.e., larval, juvenile, and adult).  
 
Because of the enhanced habitat heterogeneity, the proposed project may result in greater 
abundance of pallid sturgeon within the immediate area, as well as a greater abundance of the 
suspected prey species for adult (i.e., sturgeon chub and sicklefin chub), juvenile, and age-0 pallid 
sturgeon (i.e., chironomid larvae). However, there may be minor and short-term impacts 
associated with the construction of the pile dikes. Impacts from the use of dredge material from 
the navigation channel would be minimized by adhering to the existing requirements outlined in 
the RPA’s, RPM’s, and Terms and Conditions outlined in the Biological Opinion for the Operation 
and Maintenance of the 9-ft Navigation Channel (USFWS 2000). The biotic monitoring conducted 
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as part of the proposed action would further inform the District and project partners on the 
distribution and habitat use of any sturgeon species captured as well as their potential prey 
species. Therefore, the proposed project may affect, but is not likely to adversely affect the pallid 
sturgeon. 
 
Monarch Butterfly 
Monarch butterfly habitat may exist along agricultural and riparian areas adjacent to the project 
areas; however, the river-based construction is not expected to impact these areas.  Individual 
monarchs may use the Mississippi River as a corridor to travel between habitats but due to the 
mobile nature of the species, the proposed project will have “no effect” on the Monarch Butterfly. 
 
Decurrent False Aster 
The Decurrent False Aster habitats include riverbanks, old fields, roadsides, mudflats and lake 
shores. The proposed project is not expected to alter existing areas of Decurrent False Aster or 
impact hydrology; however, the placement of revetment along the riverbanks may impact suitable 
habitat for Decurrent False Aster. Therefore, the proposed project may affect, but is not likely to 
adversely affect the Decurrent False Aster. 
 

3.7 CULTURAL & TRIBAL RESOURCES 

3.7.1 Existing Conditions 
Section 106 of the National Historic Preservation Act of 1966 (NHPA), as amended, requires that 
each federal agency identify and assess the effects its actions may have on historic properties. 
Both project areas are entirely within the Mississippi River, therefore, any potential cultural 
resources present are limited to submerged cultural resources. Primarily among these submerged 
resources are historic period shipwrecks.  
 
The riverbed in the project areas is surveyed every few years, the most recent multi-beam 
bathymetric sonar survey of the area was undertaken in December 2023. No topographic 
anomalies suggesting wrecks are visible on the resulting bathymetric maps. 

3.7.2 Alternative 1 (No Action) 
It is not anticipated that any historic properties or tribal resources would be affected by dike 
maintenance activities. 

3.7.3 Alternative 2 & 3 (River Training Structure Modifications + Z Dikes) 
All the proposed project work would be undertaken via the river, without the need for land access; 
therefore, any effects are limited to submerged cultural resources. Primarily among these are 
historic period shipwrecks. Given the continual river flow and associated sedimentary erosion, 
deposition, and reworking, it is highly unlikely that any ephemeral cultural material remains on the 
riverbed. 
 
Given the features’ construction method (with no land impact), the nature of the work (i.e., 
degradations of existing structures and in-river construction), and the lack of subsurface 
anomalies, it is our opinion that the proposed undertaking would have no effects on historic 
properties.  
 
The District entered consultations with both the Missouri and Illinois State Historic Preservation 
Offices (SHPO) regarding the project via letters, for Missouri on 16 March 2026 and for Illinois on 
17 March 2026. 
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The St. Louis District initiated consultation via a letter on 18 March 2026 with 20 federally 
recognized Indian Tribes that have an interest in this area. The St. Louis District will reach back 
out to federally recognized Indian Tribes if archaeological or human remains are discovered 
during project implementation. All coordination letters and responses with SHPO and federally 
recognized Indian Tribes that have an interest in this area are in Appendix A. 

3.8 RECREATION AND AESTHETICS 

3.8.1 Existing Conditions 
The Duck Island and Mosenthein Island project reaches are both popular recreation areas. The 
Columbia Bottoms Conservation Area has a small watercraft (i.e., canoes and kayaks) launch at 
the downstream end of the Duck Island side channel. Within the Mosenthein Island project area, 
fishing from the shoreline along the Illinois bankline north of Mosenthein Island and by boat are 
the most common forms of recreation. A park maintained by the Missouri Department of 
Conservation sits along the Missouri bankline near RM 189. The park had a boat ramp, but the 
shallow river conditions in this area left the boat ramp unusable. The areas also provide a peaceful 
setting close to the river where visitors can enjoy birdwatching or enjoy the beauty of the 
Mississippi River.  

3.8.2 Alternative 1 (No Action) 
Under the No Action Alternative, recreation and recreation opportunities would be similar to the 
existing conditions. Aesthetics of the proposed project area would also be similar to the existing 
conditions. 

3.8.3 Alternative 2 (River Training Structure Modifications) 
 Under Alternative 2, the dike modifications at Duck Island are not expected to impact the usability 
of the small watercraft launch. The depth of the side channel would be monitored along with the 
conditions of the launch area. If adverse impacts are observed, then additional structure 
modifications may take place to alleviate those impacts. The recreation along the Illinois bankline 
in the Mosenthein Island reach would not be impacted. The dikes that help form the recreation 
area are not being modified. However, fishing opportunities may increase throughout the projects 
area as habitat heterogeneity increases. There would be fewer, or smaller, river training structures 
visible during lower river stages, which may improve aesthetics slightly. 

3.8.4 Alternative 3 (River Training Structure Modifications + Z Dikes) 
Under Alternative 3, the recreation and aesthetics would be similar to Alternative 2. The Z-dikes 
proposed in this alternative would blend in with the surrounding area. These structures would be 
designed so the rock portion is only visible at some of the lowest flows. At other times, only 
wooden piles would be seen. Fishing opportunities may improve with the construction of the Z-
dikes as they would be a source of structure for feeding or resting. In addition, the Z-dikes at RM 
189 may produce enough scour near the Missouri bankline that overtime, boat access could be 
re-established at the MDC managed park. 

3.9 COMMERCIAL NAVIGATION & CHANNEL MAINTENANCE 

3.9.1 Existing Conditions 
Within the Mosenthein Island reach, a 9-ft Navigation Channel is not maintained as all commercial 
river navigation through traffic uses the Chain of Rock Canal. However, there is a commercial 
facility near RM 186 that uses the Missouri bankline for fleeting and distribution of materials. 
Based on aerial imagery, barges are also seen fleeting off of the Dike 185.3L. Within the Duck 
Island reach, a 9-ft Navigation Channel is maintained from the upstream end of the Chain of Rock 
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Canal into the Missouri River. USACE Kansas City District would continue to maintain the river 
training structures near Duck Island as well as any maintenance dredging that may be needed at 
the confluence. USACE St. Louis District would continue to maintain the 9-ft navigation channel 
by fixing required river training structures and channel maintenance dredging. No maintenance 
dredging has been done recently in the Mosenthein Island reach. 

3.9.2 Alternative 1 (No Action) 
Under the No Action Alternative, commercial navigation and channel maintenance needed to 
maintain the 9-ft Navigation Channel would continue. 

3.9.3 Alternative 2 & 3 (River Training Structure Modifications + Z Dikes) 
Under these Action Alternative, river training structures would be modified. The proposed dike 
modification at Missouri River Dike 0.08R was evaluated for potential impacts to river-based 
navigation using the flow split analysis. The predicted maximum 6% increase in flow into the Duck 
Island side channel at this location is not enough to induce additional deposition that would impact 
commercial navigation or USACE Kansas City District’s ability to maintain a 9-ft Navigation 
Channel. The rock taken from the structure would be used to restore the riverward tip of the 
structure, which may reduce any potential negative effects. This area would continue to be 
monitored, and adjustments would be made if deposition occurred that impacted commercial 
navigation. No direct impacts to the federally authorized 9-ft navigation channel are expected due 
to the proposed dike modifications within the Mosenthein Island reach. The notch proposed at 
Dike 189.6L has potential to mobilize the sandbar within the Mosenthein Island side channel 
which could be transported and deposited downstream. In order to control the transport of 
sediments from the side channel, the notch at the Dike 189.6L would be phased, in which 
approximately half the notch depth would be achieved in phase 1, and the remaining notch would 
occur 2 - 3 years later or following at least one high river stage. An increase in channel 
maintenance dredging may be needed in the St. Louis Harbor. The commercial barge operation 
at approximately RM 186 may benefit from the proposed Z-dike as some scour may occur along 
the Missouri bank that would slightly deepen the area near their facility. However, Dike 185.3L 
would no longer be present; therefore, no fleeting could occur off of the tip of the structure. 

3.10 HAZARDOUS TOXIC RADIOACTIVE WASTE (HTRW) 

3.10.1 Existing Conditions 
The U.S. Army Corps of Engineers Regulations (ER 1165-2-132 and ER 200-2-3) and St. Louis 
District policy require procedures be established to facilitate early identification and appropriate 
consideration of potential hazardous, toxic, or radioactive waste (HTRW) in feasibility, 
preconstruction engineering and design, land acquisition, construction, operations and 
maintenance, repairs, replacement, and rehabilitation phases of water resources studies or 
projects by conducting HTRW Initial Hazard Assessments (IHA). USACE specifies that these 
assessments follow the process/standard practices for conducting Phase I Environmental Site 
Assessments (ESA) published by the American Society for Testing and Materials (ASTM). 
 
The purpose of a Phase I ESA is to identify, to the extent feasible in the absence of sampling and 
analysis, the recognized environmental conditions (RECs) in connection with a given property(s), 
within the scope of EPA Comprehensive Environmental Response, Compensation and Liability 
Act (CERCLA) and petroleum products. Current policy is to avoid known HTRW to the extent 
practicable or until hazard risks and potential liability are mitigated. 
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3.10.2 Alternative 1 (No Action by USACE): 
HTRW concerns within the project areas would remain consistent with the existing conditions.  

3.10.3 Alternative 2 & 3 (River Training Structure Modifications + Z Dikes) 
A Phase I ESA is currently being performed in general conformance with the scope and limitations 
of the ASTM standards E-1527-21 and the Standards and Practices for All Appropriate Inquiries 
(AAI), 40 CFR Part 312. Significant findings are not anticipated from the Phase I ESA and results 
will be included in the final version of this Environmental Assessment. In the event of significant 
findings, further public review and/or NEPA documentation will be conducted, as appropriate. 

3.11 AIR QUALITY 

3.11.1 Existing Conditions 
The Clean Air Act of 1963 requires the U.S. Environmental Protection Agency (EPA) to designate 
National Ambient Air Quality Standards (NAAQS). The EPA has identified standards for 6 
pollutants: lead, sulfur dioxide, carbon monoxide, nitrogen dioxide, ozone, particulate matter (less 
than 10 microns and less than 2.5 microns in diameter), along with some heavy metals, nitrates, 
sulfates, volatile organic and toxic compounds (Table 6). The St. Louis, MO-IL is a designated 
nonattainment area (NA) which includes portions of St. Louis County and Madison County the 
RM 185 – 190 and 0.06R – 0.08R project area. The St. Louis, MO and Madison, IL NA is currently 
in non-attainment for 8-Hour Ozone quality standards (USEPA, 2026a). Madison County, IL, is 
currently in nonattainment for Lead. 
 

 
Table 6. U.S. EPA NAAQS pollutants with criteria limits. 

 

 
The RM 185 – 195.5 project area is within a metropolitan area with heavy road traffic along both 
riverbanks, and several interstates, state highways, railroad and bridges across the Mississippi 
River upstream and downstream of the project area. In addition, this project area is also near the 
St. Louis Harbor, which has numerous dock and port facilities that load and unload barges, trains, 
and other commercial vehicles as well as many manufacturing industries (e.g., steel and chemical 

Pollutant Averaging time Criteria Form 

Carbon monoxide 
8 hours 9 ppm Not to be exceeded more than once per 

year 1 hour 35 ppm 

Lead Rolling 3 month 0.15 µg/m3 Not to be exceeded 

Nitrogen dioxide 
1 hour 100 ppb 98th percentile of 1-hour daily maximum 

concentrations, averaged over 3 years 

1 year 53 ppb Annual Mean 

Ozone 8 hours 0.070 ppm Annual fourth-highest daily maximum 8-
hour concentration, averaged over 3 years 

Particle Pollution 
(PM2.5) 

1 year 12.0 µg/m3 Annual mean, averaged over 3 years 

24 hours 35 µg/m3 98th percentile, averaged over 3 years 

Sulfur dioxide 1 hour 75 ppb 99th percentile of 1-hour daily maximum 
concentrations, averaged over 3 years 
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production). The higher concentration of industrial facilities and traffic has led to the non-
attainment status of the St. Louis and Madison region and likely higher amounts of greenhouse 
gas emissions. Finally, due to all the regular traffic, the ambient noise on the river is higher than 
a rural setting. Due to a variety of activities in the area, noise levels can range widely, from very 
quiet to the piercing sound of gunshots.   
 
The RM 0.07R-0.08R project area is in a more natural area with some noise from agricultural 
activities, from recreational and navigational boat traffic. 

3.11.2 Alternative 1 (No Action by USACE): 
Air quality within the project areas would remain consistent with the existing conditions.  

3.11.3 Alternative 2 & 3 (River Training Structure Modifications + Z Dikes) 
Emissions from construction equipment may minimally increase ozone, carbon monoxide, 
suspended airborne particulates, and carbon dioxide levels in the vicinity of the construction site. 
Due to the limited duration of the construction the expected increases in emissions would be 
negligible and would cease after construction. EPA has set de minimis emission levels beneath 
which conformity to the state implementation plan (SIP) does not need to be demonstrated. Due 
to the relatively small scale of the work, emissions of particulate matter are clearly de minimis; 
therefore, an emissions analysis was not performed. However, the Contractor shall comply with 
all applicable federal, state, and local laws and regulations. The Contractor shall provide 
environmental protective measures and procedures to prevent and control dust and emissions, 
limit habitat disruption, and correct environmental damage that occurs during construction. The 
expected increases would be negligible and would cease after construction.  
 
The proposed work would be expected to temporarily increase noise levels near the project areas. 
The U.S. Environmental Protection Agency has set a limit of 85 decibels on the A scale (the most 
widely used sound level filter) for eight hours of continuous exposure to protect against permanent 
hearing loss. Based upon similar construction activities conducted in the past, noise above this 
level would not be expected to occur for periods longer than eight hours. Noise levels would return 
to normal after construction completion. In addition, there are no sensitive noise receptors in the 
work areas. 

4. CUMULATIVE IMPACTS 
The discussion of cumulative impacts considers the effects on the resource that result from the 
incremental impact of the action being considered when added to other past, present, and 
reasonably foreseeable future actions regardless of what agency, Federal or non-Federal, or 
person undertakes such other actions. This section identifies possible cumulative effects of the 
alternatives considered when combined with past trends and other ongoing or expected future 
plans and projects. 
 
A comprehensive analysis of the cumulative impacts of the Middle Mississippi River Navigation 
Project (Regulating Works Project) on the geomorphic and biological resources of the MMR has 
been described in the Supplemental Environmental Impact Statement for the (USACE 2017) and 
UMR-IWW System Navigation Study (USACE 2004). These studies provided a cumulative effects 
analysis of the 9-foot Navigation project for the entire UMR and MMR. The above documents and 
analyses are incorporated by reference into this analysis and are available for review at: 
 

http://www.mvs.usace.army.mil/Missions/Navigation/SEIS/Library.aspx 
 

http://www.mvs.usace.army.mil/Missions/Navigation/SEIS/Library.aspx
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In addition, Biological Opinion for the Operation and Maintenance of the 9-foot Navigation 
Channel on the Upper Mississippi River System (UMRS; USFWS 2000) as described in Section 
1.4.1.1, further evaluates the cumulative effects of the operation and maintenance of the 
navigation channel on pallid sturgeon. The proposed island creation pilot project outlined in this 
Environmental Assessment was designed to alleviate the cumulative impacts that have resulted 
from these operation and maintenance activities, as required under the Biological Opinion. Similar 
aquatic habitat improvement actions are currently being implemented or planned throughout the 
MMR and are being funded through the Upper Mississippi River Restoration Program (UMRR) 
and Navigation and Environmental Sustainability Program (NESP). The measures being 
considered or implemented under these programs include dike alteration, side channel creation, 
island creation, and improvements to backwater and floodplain habitats. The projects 
implemented under these programs would have a largely beneficial impact on aquatic resources, 
including species listed under the ESA. In addition to future USACE actions, the Columbia 
Bottoms Conservation Area levee setback project was considered as an important action being 
completed by others to include in this analysis. The description of the No Action Alternative and 
impacts on resources included the levee setback project. Furthermore, the hydrodynamic 
modeling completed for this study used the future levee setback footprints to inform the No Action 
hydraulic conditions. 
 

5. RELATIONSHIP TO OTHER ENVIRONMENTAL LAWS & REGULATIONS 
 

Table 7. Compliance with applicable environmental laws and regulations. 
Guidance  Compliance  

Federal Statutes    
Archaeological and Historic Preservation Act, as Amended, 16 U.S.C. 469, et 
seq.  PC1 

Bald and Golden Eagle Protection Act, 16 USC 668-668d  FC 
Clean Air Act, as Amended, 42 U.S.C. 7401-7542  FC 
Clean Water Act, as Amended 33 U.S.C. 1251-1375  PC2 
Comprehensive Environmental Response, Compensation, and Liability Act, 42 
USC 9601-9675  PC 

Endangered Species Act, as Amended, 16 U.S.C. 1531-1544  PC2 
Federal Water Project Recreation Act, as Amended. 16 U.S.C. 4601, et seq.  FC 
Fish and Wildlife Coordination Act, as Amended, 16 U.S.C. 661-666c  PC2 
Land and Water Conservation Fund Act, as Amended, 16 U.S.C. 4601, et seq.  FC 
National Environmental Policy Act, as Amended, 42 U.S.C. 4321- 4347  PC3 
National Historic Preservation Act, as Amended, 54 U.S.C 300101, et seq.  PC1 
Noise Control Act, 42 USC 4901, et seq.  FC 
Migratory Bird Treaty Act of 1918, 16 USC 703-712  PC2 
Resource Conservation and Recovery Act, 42 USC 6901-6987  PC 

Executive Orders   
Floodplain Management, E.O. 11988 as amended by E.O. 12148  FC 
Protection of Wetlands, E.O 11990 as amended by E.O. 12608  FC 
Protection and Enhancement of the Cultural Environment, E.O. 11593  PC1 
Consultation and Coordination with Indian Tribal Governments E.O. 13175  PC1 
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Protection of Migratory Birds E.O. 13186  FC 
FC = Full Compliance  

1. FC attained after completion of all required archaeological investigations, reports, and coordination.  
2. FC attained upon completion of any permitting requirements or coordination with other agencies.  
3. FC attained upon signing of the NEPA decision document.  

 
To ensure compliance with the National Environmental Policy Act and other applicable 
environmental laws and regulations, coordination with these entities and individuals will continue, 
as required, throughout the execution of the proposed project. 

6. COORDINATION AND PUBLIC REVIEW 
 
Notification of the Final Environmental Assessment and unsigned Finding of No Significant Impact 
was sent to several relevant officials, agencies, organizations, and individuals for review and 
comment. Additionally, an electronic copy was available on the St. Louis District's website during 
the 30-day public review period at the following url: 
 
https://www.mvs.usace.army.mil/Portals/54/docs/pm/Reports/EA/BiOpMosentheinDraftEA.pdf 
 
Please note that the Finding of No Significant Impact is unsigned during the public review period.  
These documents would be signed into effect only after having carefully considered comments 
received as a result of the public review. A signed FONSI is required before implementation of 
the action could occur. 
 
To assure compliance with the National Environmental Policy Act, Endangered Species Act, and 
other applicable environmental laws and regulations, coordination with these agencies would 
continue as required throughout the planning and construction phases of the proposed work. 
 
One public comment was received during the public review period and was supportive of the 
proposed actions to create habitat for pallid sturgeon (Appendix A). 

7. LIST OF PREPARERS 
Alison M. Anderson, Ph.D. – Environmental Tech Lead 
Natalia I. Ramírez Irizarry – Biologist 
Emily L. Dietz - Biologist 
Travis Schepker & Josh Gray– Water Quality Specialist 
Mark Smith, Ph.D. – Cultural Resources 
Meredith Trautt – Tribal Resources  
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FINDING OF NO SIGNIFICANT IMPACT 
 

Mosenthein Island Habitat Improvement 
Biological Opinion Project 

Middle Mississippi River (RM 185 - 195.5) 
St. Louis County, MO & Madison County, IL 

EAXX-202-00-B3P-1756200266 
 
1. I have reviewed and evaluated the documents relevant to the proposed habitat restoration 

proposed project. The Action Alternatives would result in river training structure modifications 
using existing stone and the construction of two Z-dikes in the Middle Mississippi River. This 
action is being conducted in accordance with Reasonable and Prudent Alternatives (RPA) 
and the Reasonable and Prudent Measures (RPM) of the 2000 Operation and Maintenance 
(O&M) of the 9-Foot Navigation Channel Biological Opinion (BO) for the pallid sturgeon. 

 
2. I have also evaluated pertinent data concerning practicable alternatives relative to my 

decision on this action. As part of this evaluation, I have considered the following alternatives: 
 

a. No Action Alternative: Under the no-action alternative, the federal government will not 
modify the 10 river training structures and will not establish elevated sandbars using Z-
dikes at River Miles 186.2L and 189.3L. The St. Louis District will continue to perform 
operations and maintenance activities required to maintain the navigation channel at 
these River Miles 0.07R and 0.08R. 
 

b. River Training Structure Modifications Alternative: Under this alternative, the St. Louis 
District will modify ten river dike structures to improve habitat conditions. The 
modifications include excavating notches of varying lengths and depths in dikes located 
between RM 0.07 R - 0.08 R and RM 185 - 190 on both the left and right descending 
banks. Excavated stones will be strategically recycled. Monitoring and adaptive 
management of the project areas will continue until success criteria are met. 

 
c. River Training Structure Modifications + Z Dikes Alternative: Under this alternative, the 

St. Louis District will construct two Z-dikes using existing rock base and piles, followed 
by the modification of 10 river training structures using existing rock, with the results of 
enhancing depositional conditions downstream of the structures and improving flow 
around Ducks Island and Mosenthein Island. Monitoring and adaptive management of 
the project areas will continue until success criteria are met. 

 
3. The possible consequences of the River Training Structure Modifications and Z-dikes 

Alternative has been studied for physical, environmental, cultural, and engineering feasibility. 
Major findings of this investigation include the following: 

 
a. The No Action Alternative was evaluated and determined to be unacceptable as the 

St. Louis District is obligated to perform such activities to remain in compliance with 
the 2000 O&M Navigation BO issued under the Endangered Species Act. 

 
b. River Training Structure Modifications and Z-dikes construction Alternatives are in 

compliance with Section 404(b)(1) of the Clean Water Act, as documented in the 
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404(b)(1) analysis in Appendix B. The project meets the criteria of Nationwide Permits 
3 and 27 and will therefore use the associated Water Quality Certification. 

c. The River Training Structure Modifications and Z-dikes construction Alternatives are 
not expected to adversely impact river stages or navigation. However, the District is 
currently performing the No-Rise Assessment for the project area. Upon completion of 
the assessment, environmental consequences of the project alternatives will be 
analyzed and included in the final version of this report. 

d. No potential for hazardous, toxic, or radioactive wastes migrating into the project site. 
A Phase 1 Environmental Site Assessment and results will be included in the final 
version of this Environmental Assessment. 

e. No Federally protected or endangered or threatened species are anticipated to be 
adversely impacted by the River Training Structure Modifications and Z-dikes 
construction Alternatives. 

f. No significant impacts to historic properties or tribal resources are anticipated as a 
result of the River Training Structure Modifications and Z-dikes construction 
Alternatives. 

g. The Contractor shall comply with all applicable federal, state, and local laws and 
regulations. The Contractor shall provide environmental protective measures and 
procedures to prevent and control pollution, limit habitat disruption, and correct 
environmental damage that occurs during construction. 

4. I certify that the resulting EA represents the following: the USACE's good-faith effort to 
prioritize documentation of the most important considerations and factors required by NEPA 
within the congressionally mandated page limits and timeline; that this prioritization reflects 
the USACE’s expert judgment; the document is substantially complete; that any 
considerations addressed briefly or left unaddressed were, in the USACE’s judgment, 
comparatively not of a substantive nature that meaningfully informed the consideration of 
environmental effects and the resulting decision on how to proceed; and that in the USACE's 
judgment the analysis contained therein is adequate to inform and reasonably explain the 
USACE's final decision regarding the proposed federal action. 

5. Based upon the evaluation and disclosure of impacts contained in the Environmental 
Assessment, no significant impacts to the environment are anticipated to occur as a result of 
implementing two Z-dikes with existing stone and piles, and the modification of river training 
structures Alternatives. The Environmental Assessment has been coordinated with 
appropriate resource agencies and the public, and there are no significant unresolved issues. 
Therefore, an Environmental Impact Statement will not be prepared prior to proceeding with 
this action. 

 
 
___________________________________  ___________________________________ 
Date        Andy J. Pannier  

    Colonel, U.S. Army    
     District Commander 
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APPENDIX A – AGENCY, TRIBAL, AND PUBLIC COORDINATION 
 
 
List of Recipients: 
 
Amy Rubingh, MOSHPO 

Ashley Corker, Southwest Power Administration 

Audrey Beres, MDC 

Ben Skaer 

Bill Foster 

Bill Stahlman 

Bradley Hayes, IDNR 

Brian Normanly 

Brian Todd, MDC 

Brooke Magary, USACE 

Bruce Morrison, Great Rivers Environmental President 

Caddo Nation of Oklahoma 

Carl Orstad 

Casey Bergthold, Ducks Unlimited 

Cecil 

Charles Niquette, Cultural Resource Analysts 

Chris Brescia  

Christi Fabrizio, Meeco Sullivan Company 

Christine Favilla, Sierra Club 

Citizen Potawatomi Nation, Oklahoma 

City of Portage Des Sioux 

Clare Mannion 

Daniele 

Darin M. Adrian, Marquette Transportation LLC 

Darren Gove 

Dave David 

David Meyer 

David Smith, Choo Choo City Dredging 

Dawn Lamm, USACE 
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Dennis Wilmsmeyer, TriCity Port 

Doyle Brown, MDC 

Drew Schrader, USACE 

Eastern Shawnee Tribe of Oklahoma 

Elizabeth Hubertz, Washington University 

EPA Region 7 

Eric Held 

Eric Karch, Reitz & Jens 

Forest County Potawatomi Community, Wisconsin 

Forest County Potawatomi Community, Wisconsin 

Gabriel DePuree, EPA 

Gary Elmstead, Elmstead & Associates 

Glen Slay 

Greg Wallace, City of Wentzville 

Hannahville Indian Community, Michigan 

Hannahville Indian Community, Michigan 

Heather Shaughnessy, USACE  

Henry Heyer, USACE 

HMT Bell South 

Ho-Chunk Nation of Wisconsin 

Ho-Chunk Nation of Wisconsin 

Hoppies Marine 

Hunter Lambert 

Illinois Department of Natural Resources 

Illinois EPA 401 Water Quality Certification Program 

Illinois State Historic Preservation Officer 

Iowa Tribe of Kansas and Nebraska 

Iowa Tribe of Oklahoma 

J Tyson, Canal Barge 

Janet Sternburg, MDC 

Jared Milford, Southwestern Power Administration 
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Disclaimer

The Illinois Natural Heritage Database cannot provide a conclusive statement on the presence, absence, or 
condition of natural resources in Illinois. This review reflects the information existing in the Database at the time 
of this inquiry, and should not be regarded as a final statement on the site being considered, nor should it be a 
substitute for detailed site surveys or field surveys required for environmental assessments. If additional 
protected resources are encountered during the project’s implementation, compliance with applicable statutes 
and regulations is required.

Terms of Use

By using this website, you acknowledge that you have read and agree to these terms. These terms may be 
revised by IDNR as necessary. If you continue to use the EcoCAT application after we post changes to these 
terms, it will mean that you accept such changes. If at any time you do not accept the Terms of Use, you may not 
continue to use the website.

1. The IDNR EcoCAT website was developed so that units of local government, state agencies and the public 
could request information or begin natural resource consultations on-line for the Illinois Endangered Species 
Protection Act, Illinois Natural Areas Preservation Act, and Illinois Interagency Wetland Policy Act. EcoCAT uses 
databases, Geographic Information System mapping, and a set of programmed decision rules to determine if 
proposed actions are in the vicinity of protected natural resources. By indicating your agreement to the Terms of 
Use for this application, you warrant that you will not use this web site for any other purpose.

2. Unauthorized attempts to upload, download, or change information on this website are strictly prohibited and 
may be punishable under the Computer Fraud and Abuse Act of 1986 and/or the National Information 
Infrastructure Protection Act.

3. IDNR reserves the right to enhance, modify, alter, or suspend the website at any time without notice, or to 
terminate or restrict access.

Security

EcoCAT operates on a state of Illinois computer system. We may use software to monitor traffic and to identify 
unauthorized attempts to upload, download, or change information, to cause harm or otherwise to damage this 
site. Unauthorized attempts to upload, download, or change information on this server is strictly prohibited by law. 

Unauthorized use, tampering with or modification of this system, including supporting hardware or software, may 
subject the violator to criminal and civil penalties. In the event of unauthorized intrusion, all relevant information 
regarding possible violation of law may be provided to law enforcement officials.

Privacy

EcoCAT generates a public record subject to disclosure under the Freedom of Information Act. Otherwise, IDNR 
uses the information submitted to EcoCAT solely for internal tracking purposes.
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March 26, 2026 

Natalia Ramirez Irizarry 
Biologist  
1222 Spruce St 
St. Louis, MO 63103 

RE: BiOp: Mosenthein Island (RM 185 - 190) 
Consultation Program  
EcoCAT Review #2612137 
Madison County  

Dear Ms. Ramirez Irizarry: 

The Department has received your submission for this project for the purposes of consultation 
pursuant to the Illinois Endangered Species Protection Act [520 ILCS 10/11], the Illinois Natural 
Areas Preservation Act [525 ILCS 30/17], and Title 17 Illinois Administrative Code Part 1075. 

The proposed action consists of creating permanent island/sandbars and associated side channel 
habitat near Mosenthein Island (RM 185-190) and Ducks Island (RM 0.06R-0.08R, Missouri side). 
A total of 13 structures will be utilized to create habitat. Eleven structures will consist of existing 
river training structures to be modified, along with two proposed Z-dikes near the middle of the 
channel. 

The Illinois Natural Heritage Database shows the following protected resources may be in the 
vicinity of the project location: 

State Fish and Wildlife Area 
Choteau Island State Fish and Wildlife Area 

State Threatened or Endangered Species 
Lake Sturgeon (Acipenser fulvescens) 
Pallid Sturgeon (Scaphirhynchus albus) 

Due to the project scope and proximity to protected resources, the Department recommends the 
following actions be taken to avoid adversely impacting listed species and state-managed natural 
areas in the vicinity of the project: 
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Chouteau Island State Fish and Wildlife Area 
The project area overlaps portions of Chouteau Island State Fish and Wildlife Area. Please note 
that any utilization of IDNR-owned properties including but not limited to access to said IDNR 
properties will require additional reviews through our Comprehensive Environmental Review 
Process (CERP). Land Use Agreements must be obtained prior to construction. Please contact the 
Department for further information.    
 
Lake Sturgeon and Pallid Sturgeon 
EcoCAT indicated records for the state-listed Lake Sturgeon and Pallid Sturgeon in the vicinity of 
the project area. Given that the construction of the proposed Z dikes will be conducted in open 
channel, the Department has determined that adverse impacts to these species are unlikely.  
 
Please note that due to the federal status of the Pallid Sturgeon, and its potential occurrence in the 
project area, coordination with the U.S. Fish and Wildlife Service may be necessary and is separate 
from this consultation and Illinois State regulations.  
 
Given the above recommendations are adopted, the Department has determined that impacts to 
these protected resources are unlikely. The Department has determined impacts to other protected 
resources in the vicinity of the project location are also unlikely. 
 
 In accordance with 17 Ill. Adm. Code 1075.40(h), please notify the Department of your decision 
regarding these recommendations. 
 
Consultation on the part of the Department is closed, unless the applicant desires additional 
information or advice related to this proposal.  Consultation for Part 1075 is valid for two years 
unless new information becomes available which was not previously considered; the proposed 
action is modified; or additional species, essential habitat, or Natural Areas are identified in the 
vicinity.  If the action has not been implemented within two years of the date of this letter, or any 
of the above listed conditions develop, a new consultation is necessary. 
 
The natural resource review reflects the information existing in the Illinois Natural Heritage 
Database at the time of the project submittal and should not be regarded as a final statement on the 
project being considered, nor should it be a substitute for detailed site surveys or field surveys 
required for environmental assessments. If additional protected resources are unexpectedly 
encountered during the project’s implementation, the applicant must comply with the applicable 
statutes and regulations. 
 
This letter does not serve as permission to take any listed or endangered species. As a reminder, 
no take of an endangered species is permitted without an Incidental Take Authorization or the 
required permits. Anyone who takes a listed or endangered species without an Incidental Take 
Authorization or required permit may be subject to criminal and/or civil penalties pursuant to the 
Illinois Endangered Species Act, the Fish and Aquatic Life Act, the Wildlife Code and other 
applicable authority. 
 
The Department also offers the following conservation measures be considered to help protect 
native wildlife and enhance natural areas in the project area: 
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• Good housekeeping practices should be implemented and maintained during and after 

construction to prevent trash and other debris from inadvertently blowing or washing into 
nearby natural areas.     

• If temporary or permanent lighting is required, the Department recommends the following 
lighting recommendation to minimize adverse effects to wildlife:  

o All lighting should be fully shielded fixtures that emit no light upward.  
o Only “warm-white” or filtered LEDs (CCT < 3,000 K; S/P ratio < 1.2) should be 

used to minimize blue emission.  
o Only light the exact space with the amount (lumens) needed to meet facility safety 

requirement.  
o If LEDs are to be used, avoid the temptation to over-light based on the higher 

luminous efficiency of LEDs.  
o Use controls such as timers or motion detectors to ensure that light is available 

when it is needed, dimmed when possible, and turned off when not needed.  
 
Please contact Alexandra (Alex) Davis (Alexandra.Davis@illinois.gov) with any questions about 
this review. 

Sincerely,  
 
 
 
Bradley Hayes 
Manager, Impact Assessment Section 
Division of Real Estate Services and Consultation 
Office of Realty & Capital Planning 
Illinois Department of Natural Resources 
One Natural Resources Way 
Springfield, IL 62702 
Bradley.Hayes@Illinois.gov 
Phone: (217) 782-0031 
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March 16, 2026 
 

Engineering and Construction Division 
Curation and Archives Analysis Branch (ECZ) 
 
SUBJECT: BiOp: Mosenthein Island RM 185 -190 and Missouri River confluence RM 0.06 - 
0.08 
 
Ms. Amy Rubingh 
Review, Compliance, Records Coordinator 
Missouri State Historic Preservation Office 
1101 Riverside Drive 
Jefferson City, Missouri 65101 
 
Dear Ms. Rubingh: 
 
The U.S. Army Corps of Engineers (USACE), Mississippi Valley Division (MVD), St. Louis 
District (District), proposes a non-navigational river restoration within the Middle Mississippi 
River (MMR) (Figures 1 and 2).  This project would include the modifications of river training 
structures and the construction of two Z-dikes near Mosenthein Island between river mile (RM) 
185 to 190 and the modification of three Missouri River dikes between RM 0.06R – 0.08R. The 
project areas are in St. Louis County, Missouri, and Madison County, Illinois.  The District is 
contacting your office to initiate consultation under Section 106 of the National Historic 
Preservation Act of 1966, as amended, and its implementing regulation 36 CFR 800, and the 
National Environmental Policy Act. 
 
Purpose of the Proposed Action 
Multiple life stages of pallid sturgeon (Scaphirhynchus albus) use island and side-channel 
habitats. The combination of desirable flows, abundance of woody debris, and food availability 
makes this valuable habitat for pallid sturgeon, as well as other aquatic species. Aquatic 
habitats around islands and the islands themselves, when they are flooded, are important 
nursery habitats for larval sturgeon. The slower velocity currents within side channels and 
flooded islands offer a refuge from the higher flows in the main channel, and the woody debris 
found in these habitats can lead to greater food (i.e., macroinvertebrates) production and 
availability for multiple life stages of sturgeon species. 
 
River restoration that creates more island/side-channel habitat and makes these habitats 
available across a wide range of flows would likely benefit pallid sturgeon, especially at early life 
stages. Therefore, the primary objective of the project is the permanent island/sandbar creation 
and associated side channel habitats within the project areas near Mosenthein and Ducks 
Island.  
 
Project Features 
The proposed project consists of modifying (i.e., degrading, noticing, and partial removal) 
eleven existing river training structures and using the existing rock from those modifications to 
build two Z-dikes in the MMR (Table 1).  All construction activity would take place from barges 





-3- 
 

 
Figure 1. Location map of study area. 
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Figure 2. Location map of study area. 
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March 17, 2026 
 

Engineering and Construction Division 
Curation and Archives Analysis Branch (ECZ) 
 
SUBJECT: BiOp: Mosenthein Island RM 185 -190 and Missouri River confluence RM .06 -.08 
 
Jeff Kruchten 
State Historic Preservation Officer – IDNR 
ATTN: Review & Compliance 
One Natural Resources Way 
Springfield, Illinois 62702 
 
Dear Mr. Kruchten: 
 
The U.S. Army Corps of Engineers (USACE), Mississippi Valley Division (MVD), St. Louis 
District (District), proposes a non-navigational river restoration within the Middle Mississippi 
River (MMR) (Figures 1 and 2).  This project would include the modifications of river training 
structures and the construction of two Z-dikes near Mosenthein Island between river mile (RM) 
185 to 190 and the modification of three Missouri River dikes between RM 0.06R – 0.08R. The 
project areas are in St. Louis County, Missouri, and Madison County, Illinois.  The District is 
contacting your office to initiate consultation under Section 106 of the National Historic 
Preservation Act of 1966, as amended, and its implementing regulation 36 CFR 800, and the 
National Environmental Policy Act. 
 
Purpose of the Proposed Action 
Multiple life stages of pallid sturgeon (Scaphirhynchus albus) use island and side-channel 
habitats. The combination of desirable flows, abundance of woody debris, and food availability 
makes this valuable habitat for pallid sturgeon, as well as other aquatic species. Aquatic 
habitats around islands and the islands themselves, when they are flooded, are important 
nursery habitats for larval sturgeon. The slower velocity currents within side channels and 
flooded islands offer a refuge from the higher flows in the main channel, and the woody debris 
found in these habitats can lead to greater food (i.e., macroinvertebrates) production and 
availability for multiple life stages of sturgeon species. 
 
River restoration that creates more island/side-channel habitat and makes these habitats 
available across a wide range of flows would likely benefit pallid sturgeon, especially at early life 
stages. Therefore, the primary objective of the project is the permanent island/sandbar creation 
and associated side channel habitats within the project areas near Mosenthein and Ducks 
Island.  
 
Project Features 
The proposed project consists of modifying (i.e., degrading, noticing, and partial removal) 
eleven existing river training structures and using the existing rock from those modifications to 
build two Z-dikes in the MMR (Table 1).  All construction activity would take place from barges 
with no land access required. The most recent multi-beam bathymetric sonar survey of the area 
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Figure 1. Location map of study area - RM 185 -190. 
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Figure 2. Location map of study area - Missouri River confluence RM .06 -.08. 
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March 18, 2026 
 

Engineering and Construction Division 
Curation and Archives Analysis Branch (ECZ) 
 
SUBJECT: BiOp: Mosenthein Island RM 185 -190 and Missouri River confluence RM .06 -.08, 
St. Louis County, Missouri and Madison County, Illinois. 
 
Mr. Blake Norton 
Director Tribal Historic Preservation Office 
Citizen Potawatomi Nation, Oklahoma 
Cultural Heritage Center 
1601 S. Gordon Cooper Drive 
Shawnee, OK 74801 
 
Dear Mr. Norton: 
 
The U.S. Army Corps of Engineers, St. Louis District (District), proposes a non-navigational river 
restoration within the Middle Mississippi River (MMR) in St. Louis County, Missouri and Madison 
County, Illinois ((Figures 1 and 2). This project would include the modifications of river training 
structures and the construction of two Z-dikes near Mosenthein Island between river mile (RM) 
185 to 190 (approximate center latitude 38.719822, longitude -90.210441) and the modification 
of three Missouri River dikes between RM 0.06R – 0.08R (approximate center latitude 
38.812597, longitude -90.123933). The District is contacting your office to initiate consultation 
under Section 106 of the National Historic Preservation Act of 1966, as amended, and its 
implementing regulation 36 CFR 800, and the National Environmental Policy Act. 
 
Purpose of the Proposed Action 
Multiple life stages of pallid sturgeon (Scaphirhynchus albus) use island and side-channel 
habitats. The combination of desirable flows, abundance of woody debris, and food availability 
makes this valuable habitat for pallid sturgeon, as well as other aquatic species. Aquatic 
habitats around islands and the islands themselves, when they are flooded, are important 
nursery habitats for larval sturgeon. The slower velocity currents within side channels and 
flooded islands offer a refuge from the higher flows in the main channel, and the woody debris 
found in these habitats can lead to greater food (i.e., macroinvertebrates) production and 
availability for multiple life stages of sturgeon species. 
 
River restoration that creates more island/side-channel habitat and makes these habitats 
available across a wide range of flows would likely benefit pallid sturgeon, especially at early life 
stages. Therefore, the primary objective of the project is the permanent island/sandbar creation 
and associated side channel habitats within the project areas near Mosenthein and Ducks 
Island.  
 
Project Features 
The proposed project consists of modifying (i.e., degrading, noticing, and partial removal) 
eleven existing river training structures and using the existing rock from those modifications to 
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build two Z-dikes in the MMR (Table 1).  All construction activity would take place from barges 
with no land access required. The most recent multi-beam bathymetric sonar survey of the area 
was undertaken in December 2023, and no anomalies were identified in the area of the 
proposed structures. 
 
Table 1 

Area Feature Action 
Missouri River Dikes 0.08R Notch expansion 
Missouri River Dikes 0.07R Notch expansion & degradation 
Missouri River Dikes 0.06R Notch degradation 
Mosenthein – Side Channel 189.6L Sloped degradation of trail 
Mosenthein – Side Channel 189.3L Degradation of inner portion down to LWRP 
Mosenthein – Side Channel 188.6L Complete degradation (bed elevation) 
Mosenthein – Side Channel 188.5L 'Castle notching' 
Mosenthein – Main Channel 187.6L Made rootless (US/DS Bed elevation matching) 
Mosenthein – Main Channel 186.3L Made rootless (US/DS Bed elevation matching) 
Mosenthein – Main Channel 185.8L Made rootless (US/DS Bed elevation matching) 
Mosenthein – Main Channel 185.3L Complete degradation (bed elevation) 
Mosenthein – Main Channel Z-189 Rock base below LWRP with piles 
Mosenthein – Main Channel Z-186 Rock base at LWRP with piles 

 
Summation 
Given the features’ construction method (with no land impact), the nature of the work (being 
degradations of existing structures and in-river construction), and the lack of subsurface 
anomalies, it is the District’s determination that proposed undertaking will have no effect on 
historic properties. In the unlikely event any cultural properties are located during construction 
they will be evaluated for National Register eligibility, in consultation with the Illinois Historic 
Preservation Officer and Tribal Nations.  
 
If your Tribe has any questions, comments, or areas of concern, please contact me at (314) 
331-8855, or Meredith Hawkins Trautt (Tribal Liaison) at Meredith.M.Trautt@usace.army.mil, or 
call (314) 925-5031.  
 
      Sincerely, 
 
 
 
 
       

Jennifer Riordan 
      Chief, Curation and Archives 

Analysis Branch 
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Figure 1. Location map of study area - RM 185 -190. 
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Figure 2. Location map of study area - Missouri River confluence RM .06 -.08. 
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Environmental Compliance Section  
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1 PROJECT DESCRIPTION 
1.1 Location 

The U.S. Army Corps of Engineers (USACE), St. Louis District (District), proposes to enhance 
aquatic habitat through river training structure modifications and Z-dike construction at 
Mosenthein Island and Confluence Point on the Middle Mississippi River (MMR) between river 
miles (RM) 185.3 and 195.5. The proposed project is located in St. Louis County, Missouri and 
Madison County, Illinois. The MMR is defined as the reach that lies between its confluences 
with the Ohio and Missouri Rivers.  

1.2 General Description 
Multiple life stages of pallid sturgeon (Scaphirhynchus albus) utilize island and side channel 
habitats due to variations of desirable flows, abundance of large woody debris, and food 
availability. The primary objective of the project is to create more island and side channel 
habitat to facilitate these conditions that benefit larval pallid sturgeon. Configurations were 
selected using an Adaptive Hydraulics (AdH) model to most effectively achieve these objectives.  
 
The proposed project would include the modification of ten river dike structures by excavating 
notches of varying lengths and depths. The work would occur at RM 0.07 and 0.08 on the 
Missouri River, as well as RM 185 through 195.5 on the Mississippi River along the main and 
side channels of Mosenthein Island. The excavated stone will be strategically recycled for 
several purposes, including restoring portions of the dikes, creating revetment along the 
bankline and head of Mosenthein Island, and constructing rock riffles to enhance aquatic 
habitat. The mid-bank side channel entrance to Mosenthein Island will remain unobstructed. 
Pile dikes would capture woody debris and other organic matter, increasing deposition and 
enhancing aquatic diversity.  
 
Additionally, two 740 ft Z-dike structures would be constructed at RM 186.2L and 189.3L. The 
piles would be installed to 5 ft in the center with 20 ft of the pile below current grade, and 20 ft 
of the pile above grade. Once the piles are in place, a 3 ft tall stone blanket (not to exceed 
elevation 384 ft NAV88) will be placed along the base of the piles using recycled stone 15 ft 
upstream, downstream, and to the sides of the piles.  
 

1.3 Authority and Purpose 
The District is charged with obtaining and maintaining a navigation channel on the MMR that is 
a minimum of nine feet deep and 300 feet wide, with additional width in bends as necessary 
(commonly called the Regulating Works Project). As authorized by Congress via the River and 
Harbor Acts, the Project is obtained by construction of revetment, rock removal, and river 
training structures to maintain bank stability and ensure adequate, reliable navigation depth 
and width. The long-term goal of the Project, as authorized by Congress, is to obtain and 
maintain a navigation channel and reduce federal expenditures by alleviating the amount of 
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annual maintenance dredging throughout the construction of river training structures and 
revetments. 

The site-specific evaluation was initiated under the Biological Opinion for the Operation and 
Maintenance of the 9-foot Navigation Channel on the Upper Mississippi River System 
(Biological Opinion). The Biological Opinion was formed under formal Section 7 consultation 
under the Endangered Species Act between USACE and the U.S. Fish and Wildlife Service and 
outlined the impacts on species of concern associated with the continued operation and 
maintenance activities, resulting in the development of Reasonable and Prudent Alternatives to 
minimize jeopardy and incidental take of pallid sturgeon.  

The purpose of this draft Environmental Assessment (EA) is to evaluate the proposal for river 
training structure modifications and Z-dike construction at RM 186.2L and 189.3L The EA meets 
USACE planning guidance and National Environmental Protection Act (NEPA) requirements. This 
document presents a detailed account of the planning, engineering, construction, and 
environmental considerations which resulted in the Tentatively Selected Plan (TSP) and is being 
developed by USACE.   

The purpose of the evaluation portion of this document is to comply with Section 404 of the 
Clean Water Act pertaining to guidelines for the placement of fill material into waters of the 
United States. This evaluation, in conjunction with the Final Environmental Assessment with 
Finding of No Significant Impact (FONSI), Habitat Restoration: Mosenthein Island, Middle 
Mississippi River (RM 180-195.5), St. Louis County, MO & Madison County, IL, would assist in 
analysis of alternatives for the proposed project, resulting in a designated Tentatively Selected 
Plan. Further, this evaluation would provide information and data to the state water quality 
certifying agency demonstrating compliance with state water quality standards. 

1.4 General Description of Excavated and Placed Materials 

1.4.1 General Characteristics of Materials 
a. Fill material 

Fill materials will exclusively include recycled graded “A” stone from existing structures. No new 
rock will be used for project activities, which include riffles, structures, and revetment. In total, 
no more than 59, 458 tons of fill material will be used for this proposed project.  

b. Excavated material 

Excavated material is defined as material that is either hydraulically dredged or mechanically 
excavated from waters of the United States. All fill material will be excavated by notching 
existing structures. Approximately 59,458 tons of stone will be excavated from river training 
structures.  
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1.5 Description of the proposed Placement Sites 
1.5.1. Location  

The proposed project includes five river training structure modifications along Mosenthein 
Island within the main channel (185.3L, 185.8L, 186.3L, 187.5L, and 188.5L), as well as two Z-
dike locations (186.2L and 189.3L). There are three proposed features within the Mosenthein 
Island side channel (188.6L, 189.3L, and 189.6L). Additionally, there are two proposed features 
located at the confluence of the Missouri and Mississippi Rivers (0.07R and 0.08R). The 
following are features are being proposed under Alternatives 2 and 3:  
 

• Degrade the notch at Dikes 0.07R and expand the notches at Dikes 0.07R and 0.08R on 
the Missouri River. These would allow for additional flow conveyance, leading to 
increased energy and erosional patterns down the Duck Island side channel.  

• Slope degradation of trail at Dike 189.6L. This would allow for additional flows to be 
redirected towards 189.3L at lower stages. This feature has the possibility for 
augmenting flow conveyance onto the Mosenthein side channel. 

• Degradation of the inner portion of Dike 189.3L down to LWRP & expand to full extent 
in the future. This allows for an increase in flow conveyance onto the Mosenthein side 
channel. Due to the magnitude of the degradation, this feature controls split quantities. 

• Complete degradation to bed elevation for Dikes 185.3L and 188.6L, which will allow for 
diversified sedimentation to occur near and downstream of the new riffle area. At Dike 
188.6L, the rock material will be used for protecting the head of Mosenthein Island. 

• Make Dikes 185.8L, 186.3L, and 187.6L rootless. This would allow for new flow patterns 
to emerge, wrapping around the structure and enhancing conditions for between-dike 
deposition. 

• Castle notching of Dike 188.5L. This would allow for additional flows to convey over the 
structure at various flow stages. Notched stone would be partially used for revetment of 
the side channel while avoiding the high flow channel.  

• Drag excavated stone into a rock riffle at Dikes 185.3L, 185.8L, 186.3L, and 188.5L. 
 

Additionally, Alternative 3, the preferred plan, includes the following features in addition to the 
features already listed: 

• Creating two Z-dikes: one at RM 186.2L. The rock base would be at LWRP with piles. 
Another at 189 L, with the rock base below LWRP with piles. These would enhance 
depositional conditions downstream of the structure by providing an increased 
roughness element to slow down flows.  

 
1.5.2. Size and Types of Habitat  

All work will be done in-stream by barge. Temporary, short-term impacts to water quality may 
result from construction activities. Length of features are listed in Table 1. 
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Table 1. Description of the proposed river training structure modification and length. 

Structure RM Action Length (ft) 

Dike 0.08 (R) Notch/Extension 130 

Dike 0.07 (R) Notch/Extension 425 

Dike 189.6 (L) Sloped Degradation 700 

Dike 189.3 (L) Degradation of Inner Portion 800 

Dike 188.6 (L) Complete Degradation 1200 

Dike 188.5 (L) Castle Notching 5 x 65 

Dike 187.6 (L) 
Disconnecting from 
Bankline (Rootless) 

180 

Dike 186.3 (L) 
Disconnecting from Bankline 

(Rootless) 
165 

Dike 185.8 (L) 
Disconnecting from Bankline 

(Rootless) 
180 

Dike 185.3 (L) Complete Degradation 550 

Z-Dike 189.3 (L) Construction 740 

Z-Dike 186.2 (L) Construction 740 

 

1.5.3. Type of Site 
a.  Permanent Deposits of Excavated or Fill Material 

The proposed project would result in permanent modifications of river training structures and 
construction of Z-dikes. If deposition aggrades between the island and the riverbanks, 
alterations to the pile structures, or other structures in the vicinity, may be needed to maintain 
the side channel habitat. These alterations could include the shortening of pile dikes or 
modifications (i.e., notching, lowering, etc.) to the existing river training structures upstream.  

a. Temporary Deposits of Excavated or Fill Material 
Temporary stockpiles of stone will be placed on barges prior to being transported to specific 
worksite locations for placement. 

1.5.4 Timing and Duration of Placement 
Depending on local weather and river flooding conditions, the construction period may occur 
over several months and possibly longer than a year. 
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1.6 Description of the Placement Method 
Stones will be excavated from existing river training structures with a large trackhoe via barge. 
If the description calls for a rock riffle, stone will be dragged downstream as laid out in the work 
descriptions. If it is being used on other features, such as revetment, dike restorations, or Z-dike 
base construction, the stone will be placed on a barge and transported to the described 
worksite for placement by trackhoe. 
 

2 FACTUAL DETERMINATIONS 

2.1 Physical Determinations 

Elevation and Slope 
All structures maintain final elevations between 379 and 403 ft NAV88. Specific dike elevations 
can be found in Table 2. Additional construction specifications can be found in the report. 

Table 2. Description of the proposed river training structure modification and elevation. 

Structure RM Action 
Final Elevation (ft 

NAVD88) 

Dike 0.08 (R) Notch/Extension 397 

Dike 0.07 (R) Notch/Extension 394 

Dike 189.6 (L) Sloped Degradation 399 -393 

Dike 189.3 (L) Degradation of Inner Portion 383 

Dike 188.6 (L) Complete Degradation 389 

Dike 188.5 (L) Castle Notching 398 - 403 

Dike 187.6 (L) 
Disconnecting from 
Bankline (Rootless) 

382 

Dike 186.3 (L) 
Disconnecting from Bankline 

(Rootless) 
385 

Dike 185.8 (L) 
Disconnecting from Bankline 

(Rootless) 
383 

Dike 185.3 (L) Complete Degradation 379 

Z- Dike 189.3 (L) Construction 379 

Z-Dike 186.2 (L) Construction 379 
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Sediment Type 

Sediment samples were taken along the main channel along Mosenthein Island in 2024. The 
surface and near-surface sediment in this area is predominately composed of poorly graded 
fine sand. The subsurface is not entirely uniform, and less common sediments that appear in 
distinct layers include poorly graded gravel, fine-grained silt, well-graded sand with silt, and a 
single instance of large cobble. 

Actions Taken to Minimize Impacts  
All materials for this project are being recycled from existing structures, thereby the stones are 
clean and free from dust and excess suspended particulates. Overall, project activities will 
result in a net reduction of stone from the project area due to greater amounts of extraction 
than fill. 

2.2 Water Circulation, Fluctuation, and Salinity Determinations 
 

Table 3. Potential Impacts on Physical and Chemical Characteristics. 

Physical and 
Chemical 

Characteristics 

 

N/A 

 
No 

Effect 

 
Negligible 

Effect 

Minor 
Effect 
(Short 
Term) 

Minor 
Effect 
(Long 
Term) 

 
Major 
Effect 

Substrate   X    
Suspended 
particulates/ turbidity 

   
X 

  

Water   X    
Current patterns and 
water circulation 

  
X  

  

Normal water 
fluctuations 

 
 X 

   

Salinity gradients X      
 
Water. 

a. Salinity – Not applicable. 
b. Water Chemistry – No change is expected. 
c. Clarity – Suspended sediment levels are expected to increase during excavation 

and construction activities. Decreased water clarity is expected to be short-
term. 

d. Color – No change is expected. 
e. Odor – The project is not expected to have an impact on water odors. 
f. Taste – The project is not expected to impact water taste. 
g. Dissolved Gas Levels – No change is expected. 
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h. Nutrients – No change is expected. 
i. Eutrophication – The project is not expected to contribute toward 

eutrophication of the water column. 
j. Water Temperature – No change is expected. 

 
Current Patterns and Circulation 

Modifications at the Missouri River Dikes would allow additional flow conveyance, leading to 
increased energy and erosional patterns down the Duck Island side channel. Adjacent to 
Mosenthein Island, the piles dikes and the later resulting deposition, are anticipated to 
constrict the main channel, promoting temporary increases in velocities, additional channel 
self-scour, and channel deepening in the main channel. The construction is anticipated to have 
similar effect in promoting a secondary channel between the center of the bar in the vicinity of 
the proposed pile dikes and the adjacent banks as water becomes less likely to flow over the 
bar center. Localized impacts to velocities around the pile structures are expected to be 
homogenous, independent of river stage. Refer to Section 3.2, Hydraulics & River Stage for 
details on H&H. 

Normal Water Level Fluctuations 
River change stages are expected to be localized rather than measurable across the river 
segment. The District is performing a No-Rise Assessment and results will be included in the 
final version of the Environmental Assessment. Refer to Section 3.2, Hydraulics & River Stage 
for details on H&H. 

Actions That Will Be Taken to Minimize Impacts 
Sites were selected to promote habitat restoration through the establishment of free-standing 
islands and associated side channel habitat. Refer to Section 3.3.2 in the main report for more 
details on Hydrology and Hydraulics. 

2.3 Suspended Particulate/Turbidity Determinations 
Project activities include excavation and construction using recycled stone. Both excavation and 
fill activities may temporarily increase suspended particle concentrations and turbidity. These 
impacts are expected to be temporary and minor.  

Effects on Chemical and Physical Properties of the Water Column 
a. Light Penetration. There would be a temporary reduction until sediments 

suspended as part of the project activities settle out of the water column.  
b. Dissolved Oxygen. No adverse effects expected.  
c. Toxic Metals and Organics. No adverse effects are expected.  
d. Aesthetics. Aesthetics of work sites are likely to be adversely affected during 

construction but are expected to be temporary and improve after 
construction. 

e. Effects on Biota. The project would likely result in some short-term 
displacement of biota in the immediate vicinity of construction activities due 
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to temporary decreases in water quality and disturbance by construction 
equipment.  

2.4 Contaminant Determinations 

A Phase I HTRW assessment is currently under review. Refer to Appendix A and Section 3.8, 
Hazardous Toxic Radioactive Waste for more details. 

2.5 Aquatic Ecosystem and Organism Determinations 
Table 4. Potential Impacts on Biological Characteristics. More information provided in Section 

3.6 & 3.7, Environmental Assessment for species-specific determinations. 
 

Biological characteristics 
 

N/A 

 
No 

Effect 

 
Negligible 

Effect 

Minor 
Effect 
(Short 
Term) 

Minor 
Effect 
(Long 
Term) 

 
Major 
Effect 

Threatened and 
endangered species    X   

Fish, crustaceans, 
mollusk, and other aquatic 
organisms 

    
X   

Other wildlife  X     
 

Effects on Plankton 
Temporary increases in turbidity during construction activities can limit light penetration, which 
may briefly inhibit plankton growth. However, the project would not have a significant effect on 
the plankton in the immediate vicinity of the project area. 

Effects on Benthos  
Project activities would create diversified aquatic habitats, which may benefit benthic 
macroinvertebrates in the project area. However, the project would not have a significant 
effect on the benthos in the immediate vicinity of the project area. 

Effects on Nekton  
The project would not have a significant effect on the nekton in the immediate vicinity of the 
project area. 

Effects on Aquatic Food Web 
The project would not have a significant effect on the plankton in the immediate vicinity of the 
project area. 

Effects on Special Aquatic Sites.  
The project would not have a significant effect on any special aquatic sites, as summarized in 
Table 3. 
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Table 5. Potential impacts on special aquatic sites. 
 

Special Aquatic Sites 

 

N/A 

 
No 

Effect 

 
Negligible 

Effect 

Minor 
Effect 
(Short 
Term) 

Minor 
Effect 
(Long 
Term) 

 
Major 
Effect 

Sanctuaries and 
refuges 

 
X      

Wetlands X      
Mud flats X      
Vegetated shallows X      
Coral reefs X      

 
Threatened and Endangered Species 

Presence of, or use by, endangered and threatened species is discussed in the FONSI. No 
adverse impacts are expected to result from this project. Refer to Section 3.6, Threatened & 
Endangered Species – Biological Assessment for more details. 

2.6 Proposed Placement Site Determinations 
Mixing Zone Determinations 

Suspended particulates and turbidity would increase during construction activities. These 
increases would be most evident at the point of excavation would quickly fall within baseline 
conditions in the mixing zone. The proposed project may reduce overall sediment 
concentrations in the area over time. No significant adverse impacts to the chemical and 
physical properties of the water column are expected. 

Determination of Compliance with Applicable Water Quality Standards 
This Clean Water Act Section 404(b)(1) provides the necessary compliance required by law. 
Section 401 Water Quality certification in compliance with the Clean Water Act, and all other 
permits necessary for the completion of the project, would be obtained prior to project 
construction. 

Potential Effects on Human Use Characteristics  
No long-term adverse impacts to municipal and private water supplies; water-related 
recreation; aesthetics; or parks, national and historic monuments, national seashores, 
wilderness areas, research sites or similar preserves would occur.  

2.6 Determinations of Cumulative Effects on the Ecosystem 
Although minor short-term construction-related impacts to local fish and wildlife populations 
are likely to occur, no negative cumulative impacts to fish and wildlife are identified. The 
proposed project would facilitate the development of diversified aquatic habitats, which may 
have long-term benefits for native fish and wildlife assemblages.  
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2.7 Determinations of Secondary Effects on the Ecosystem 
No adverse secondary effects should result from the proposed action. Refer to Section 3.5, 
Aquatic Organisms and Habitats for more details. 

3 FINDINGS OF COMPLIANCE OR NON-COMPLIANCE WITH THE RESTRICTIONS ON 
DISCHARGE 

No significant adaptations of the 404(b)(1) guidelines were made relative to this evaluation. 
Alternatives that were considered for the proposed action included fewer features than the 
tentatively selected plan. All feasible combinations of features, 3 final alternatives including the 
no action alternative were analyzed for environmental benefits and costs. The tentatively 
selected plan best met project objectives and the four plan formulation criteria of 
completeness, effectiveness, efficiency, and acceptability. 

1 Certification under Section 401 of the Clean Water Act would be obtained from the Illinois 
Environmental Protection Agency and Missouri Department of Natural Resources Water 
Protection Program where applicable. 

2 Prior to construction, full compliance with the Endangered Species Act would be 
documented. 

3 The project is situated along an inland freshwater river system. No marine sanctuaries are 
involved or would be affected by the proposed action. 

4 No municipal or private water supplies would be affected by the proposed action, and no 
degradation of waters of the United States is anticipated to result from the proposed 
action. The proposed construction activity would not have a significant adverse effect on 
human health and welfare, recreation and commercial fisheries, plankton, fish, shellfish, 
wildlife, or special aquatic sites. No significant adverse effects on life stages of aquatic life 
and other wildlife dependent on aquatic ecosystems are expected to result. The proposed 
construction activity would have no significant adverse effects on aquatic ecosystem 
diversity, productivity, and stability. No significant adverse effects on recreational, 
aesthetic, and economic values would occur. 

5 The materials used for construction would be chemically and physically stable and 
non-contaminating. 

6 No other practical alternatives have been identified. The proposed action will be in 
compliance with Section 404(b)(1) of the Clean Water Act, as amended prior to 
construction. The proposed action would not significantly impact water quality. 

 
 
____________________   _____________________________________ 
Date      Andy J. Pannier 
      Colonel, U.S. Army 
      District Commander 
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4 Figures 

 

 
Figure 1. Proposed project vicinity in St. Louis County, MO and Madison County, IL. 
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Figure 2. Proposed river training structure modifications and Z-Dike (186.2) locations near Mosenthein 

Island (RM 185.3 - 189.6).
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Figure 3. Proposed river training structure modifications at Missouri and Mississippi River confluence 

(RM 0.07 - 0.08). 
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