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MISSISSIPPI RIVER PROJECT MASTER PLAN
WITH
INTEGRATED ENVIRONMENTAL ASSESSMENT

CHAPTER 1

INTRODUCTION

1.1. PROJECT AUTHORIZATIONS

The U.S. Army Corps of Engineers (Corps), Rock Island District (District), Mississippi River
Nine-Foot Channel Navigation Project (Project) was originally authorized by the Rivers and
Harbors Act of 1930 (Seventy-First Congress, Session 2, Chapter 847). The administrative
portion of the Project associated with this Master Plan (MP) 1s Pools 11 through 22 and the
associated Federal fee title land (Project lands) and easement interests acquired for the Project
within the boundaries of the District between river mile (RM) 300.0 (approximately 1 mile
downstream of Lock and Dam 22) and RM 614.0 (approximately 1 mile below Lock and Dam
10). Project lands also include accreted lands adjoining and associated with acquired Federal fee
title tracts.

1.2. PROJECT PURPOSES

1.2.1. Navigation. The Project was originally constructed for the sole purpose of a
continuous navigable channel of a minimum 9-foot depth on the Upper Mississippi River
(UMR). Previous congressional authorizations included 4.5- and 6-foot channel depths. The
constructed locks and dams created a chain of pools to help achieve the minimum 9-foot channel
depth. Lock and Dam 19 predated the Project and was privately built for electric power
generation. The District dredges within the navigation pools and maintains channel training
structures, such as wing dams and side channel closing structures, to ensure navigable depth and
width. The Project has 12 locks and dams within its borders in the District, located at the points
shown in Table 1-1 and Figure 1-1.

Table 1-1. Lock and Dam Locations

Lock & Dam Location River Mile
ILD11 Dubuque, TA 583
LD 12 Bellevue, TA 556.7
LD 13 Fulton, IL 522.5
LD 14 Pleasant Valley. IA 493.3
LD 15 Rock Island, IL 483
LD 16 Tllinois City. IL 457.2
LD 17 New Boston, IL 4371
LD 18 Gladstone, IL 410.5
LD 19 Keokuk. IA 364.2
LD 20 Canton. MO 343.2
LD 21 Quincy, IL 3249
LD22 Saverton, MO 301.2
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Lock & Dam 11
Dubugue Field Station

Lock & Dam 12

Lock & Dam 14
Mississippi River Project Office
Lock & Dam 16
Muscatine Field Station

|Thomson Field Station|

_JLock & Dam 13

Lock & Dam 15
Mississippi River Visitor Center

Lock & Dam 17

Lock & Dam 18 -

Lock & Dam 18

Figure 1-1. Lock & Dam Locations on the Upper Mississippi River in the Rock Island District

1.2.2. Natural Resources. Congress has authorized the Corps to develop recreational
facilities and requires consideration of fish and wildlife conservation at all Corps water
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resource projects. The Flood Control Act of 1944, as amended, authorized the Corps to
construct recreational developments at its water resource projects. In 1958, the Fish and
Wildlife Coordination Act (FWCA) stated that fish and wildlife conservation should receive
consideration equal to that of other project purposes and should be coordinated with other
features of water resource development. In accordance with these laws, environmental
stewardship and recreation are now major features of the Project for lands along the UMR.

The Corps operates and maintains recreation areas and provides stewardship of the natural
resources on Project lands. Its Natural Resources Management Mission is to manage and
conserve those natural resources, consistent with ecosystem management principles, while
providing quality public outdoor recreation experiences to serve the needs of present and
future generations. The Corps manages long-term public access to, and use of, the natural
resources in cooperation with other Federal, state, and local agencies as well as the private
sector. The Corps integrates the management of diverse natural resources components such as
fish, wildlife, forests, wetlands, grasslands, soil, air, and water with the provision of public
recreation opportunities. Other Federal, state, public and private institutions and individuals
also provide recreation facilities, services, and natural resources management on outgranted
Project lands.

1.2.3. Environmental Stewardship. During the initial construction and subsequent
improvements of the Project, approximately 93,600 acres of public lands were originally
acquired within the District. Current Project lands (64,398 acres emergent and accreted lands
only), along with the slack water pools created by the locks and dams, make up a significant
portion of globally important river, wetland, and associated floodplain habitats that are
critically important to hundreds of bird, fish, mussel, mammal, plant, and insect species.
Project lands also contain significant cultural and historical resources.

Stewarding these public resources while balancing the public’s access and enjoyment is aided
with the help of wildlife management agencies. In cooperation with the U.S. Fish and Wildlife
Service (USFWS), Iowa Department of Natural Resources (IA DNR), Illinois Department of
Natural Resources (IL DNR), and Missouri Department of Conservation (MDC), 59,468
terrestrial acres are designated for wildlife management under General Plans (GP). More
information on GP and their associated Cooperative Agreements (CA) can be found in
Section 6.1, General Plans and Cooperative Agreements.

1.2.4. Recreation. The Corps is the nation’s leading Federal provider of outdoor
recreation opportunities. As host to about 370 million visitors a year, the Corps plays a major
role in meeting the outdoor recreation needs of Americans. The Corps recreation projects
contribute economically and socially to the communities in which they are located, providing
a natural resource setting for visitors to reap the benefits of engaging in outdoor activities for
their physical, mental, and emotional health.

The Project offers a wide variety of recreational facilities including Corps managed
campgrounds, picnic areas, boat ramps, trails, and other day use areas as well as similar
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facilities managed by agencies and municipalities through recreation outgrants. With 314
river miles, the Project provides ample space for paddle sports, boating, swimming, and other
water-based activities. The Corps leases land for private marina concessions and provides
numerous boat ramps in conjunction with its partners.

1.3. PURPOSE, NEED AND SCOPE OF THE MASTER PLAN

The purpose of this MP is to provide direction and guidance for appropriate uses,
development, enhancement, protection, and conservation of the natural, cultural, and man-
made resources on Project lands and waters. The MP serves as a vital tool for the Corps to
ensure responsible stewardship of public lands and Project resources for the benefit of present
and future generations. All actions by the Corps, the agencies, and individual outgrants
associated with Corps projects must be consistent with the MP. The MP is programmatic in
nature and identifies conceptual types and levels of activities rather than designs, project sites,
or estimated costs. Master Plans are specific to Corps Civil Works water resource projects
(Corps projects) and are not a plan for private lands or for other non-Corps public lands such
as Federal fee title lands acquired for USFWS refuges.

This MP was prepared for an effective lifespan of 15-25 years. Corps policy does not set a
specific timeframe for revising MP and require master plans to be reviewed every 5 years. The
reviews and potential supplements or revisions will help keep the plan current to provide
effective guidance in Corps decision-making, reflect current conditions, and include up to date
resource planning. Large-scale revisions for the MP had not been completed since the early
1970s with Land Use Allocation Plan (LUAP) being the most recent major update in 1989.

The MP is based on responses to regional and local needs, resource capabilities, consistency
with expressed public interests, suitability with authorized project purposes, and consistency
with pertinent legislation and regulations. It provides a District-level policy consistent with
national objectives and other state and regional goals and programs. The plan is distinct from
the project-level implementation emphasis of the Operational Management Plan (OMP). The
MP is a guide implemented through provisions of the OMP, specific Design Memorandums
(DM), and annual management plans. Section 1.6 provides a list of Project Master Planning
documents, detailing which documents are superseded by this plan.

This MP with Integrated Environmental Assessment (EA) was prepared in accordance with the
following guidance:

e Army Regulation 405-80, Management of Title and Granting Use of Real Property

e Engineer Regulation and Engineer Pamphlet (ER & EP) 1130-2-550, Project
Operations — Recreation Operations and Maintenance Guidance and Procedures

e ER & EP 1130-2-540, Environmental Stewardship Operations and Maintenance
Policies
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e ER 200-2-2, Environmental Quality — Procedures for Implementing the National
Environmental Policy Act

e ER 200-2-3, Environmental Quality - Environmental Compliance Policies

e ER 200-1-5, Environmental Quality — Policy for Implementation and Integrated
Application of USACE Environmental Operating Principles and Doctrine

e Engineer Manual (EM) 1110-1-400, Engineering and Design — Recreation Facility
and Customer Service Standards

e ER 1165-2-400, Water Resource Policies and Authorities: Recreation Planning,
Development and Management Policies

e ER & EP 1130-2-500, Partners and Support (Work Management Policies)
e ER 405-1-12, Real Estate Handbook

e ER 1130-2-406, Shoreline Management at Civil Works Projects

e ER 1105-2-100, Planning Guidance

e Executive Order 11988, Floodplain Management

The general objectives, scope, and format of this document follow regulations and guidelines
as cited in ER 1130-2-550 and EP 1130-2-550. This MP cannot resolve many of the broad-
based and long-term challenges associated with the UMR, including artificially high amounts
of sedimentation, water quality issues, balancing the growth of commercial activities with
other needs, developments that are not on Federal lands, and many others. However, the
Corps will integrate a watershed perspective into opportunities and actions within its authority
to operate and maintain the Upper Mississippi River (UMR). Participation will be solicited
from regional Corps districts, Federal, state, and local agencies, organizations, and local
communities to ensure that their interests are incorporated into the formulation and
implementation of the effort. The Corps and other appropriate agencies may address these
problems in separate future studies.

1.3.1. Planning Separate from the Master Plan. Despite what the name may suggest,
the MP is not a plan for Navigation, Emergency Management, Flood Risk Management,
Environmental Restoration, Dredged Material Management Plan, or other Corps plans that are
coordinated in separate authorizations, documents, and/or processes. It does not supplant
planning for the Upper Mississippi River Restoration (UMRR) program or existing USFWS
Comprehensive Conservation Plans (CCP) and Habitat Management Plans (HMP). The
resource areas described in Chapter 5 do not include plans for Emergency Management,
Navigation, UMRR Habitat Rehabilitation and Enhancement Projects (HREP) or specific
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USFWS plans. Chapter 6 includes background information on UMRR HREPs and USFWS
CCPs and HMPs.

1.4. MISSISSIPPI RIVER WATERSHED

The Mississippi River is one of the world’s major river systems in size, habitat diversity, and
biological productivity. It flows 2,340 miles from its source at Lake Itasca in the Minnesota
North Woods, through the mid-continental United States and the Gulf of Mexico Coastal
Plain, to its subtropical Louisiana Delta (Kammerer, 1990). “Mississippi” is an Ojibwa
(Chippewa) Indian word meaning ‘great river’ or ‘gathering of waters’ — an appropriate name
because the river basin, or watershed, extends from the Allegheny Mountains in the eastern
United States to the Rocky Mountains, including all or parts of 31 states (Figure 1-2) and 2
Canadian provinces. The basin measures 1,857,840 square miles, covering about 40 percent
of the United States and about one-eighth of North America. Of the world’s rivers, the
Mississippi River System (which includes the Missouri River) ranks third in length, third in
watershed area, and seventh in average discharge.

Upper Mississippi
p%?ver B'U5|ﬂpp

A
L
Missouri “\

River Basin

Arkansas - White
River Basin

Ohio
River Basin

Figure 1-2. The Mississippi River Basin (USACE, 2019)

1.4.1. Upper Mississippi River Watershed. The UMR extends from the confluence
of the Ohio River in Cairo, Illinois extending northward 1,250 miles to the headwaters at Lake
Itasca, Minnesota. The Upper Mississippi River Basin drains approximately 189,000 square
miles, including large parts of the States of Illinois, lowa, Minnesota, Missouri, and
Wisconsin and small portions of Indiana, Michigan, and South Dakota (UMRBA, 2019).
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The UMR and its adjacent forests and wetlands provide important habitat for fish and wildlife
and include the largest continuous system of wetland in North America. The river supports a
diverse array of wetland, open-water, and floodplain habitats. Most of the river and its
floodplain (defined as the adjacent, generally flat surface that is periodically inundated by
floodwaters overflowing the river’s natural banks) have been altered by human development.
Much of the watershed is intensively cultivated, and tributaries deliver sediment, nutrients,
and pesticides into the river. Pollutants also enter the river from metropolitan and industrial
areas.

1.5. FLOODPLAIN ALONG THE MISSISSIPPI RIVER PROJECT

From RM 614.0, the upper limit of the District, to RM 455.4, Muscatine, A, the course of the
Mississippi River is through a comparatively narrow valley bordered by wooded hills and
bluffs and affording picturesque scenery. Throughout the lower portion of the District, from
Muscatine, IA, RM 455.4, to Saverton, MO, RM 300.0, the valley is generally wide and flat
with extensive floodplain lands having been reclaimed for agricultural purposes. A system of
levees reduces flood risk to a major portion of these floodplain lands. Lands which were
acquired in connection with the Project consist, for the most part, of a strip of land along each
bank along with the islands or portions of islands in the river. In several instances, all or
portions of certain drainage districts were also acquired. Such lands are, in general, subject to
overflow by the operation of the navigation pools and nearly all are subject to direct flooding
during natural high-water stages of the river. The river follows a meandering course with
wide, sweeping bends through the Project area.

1.5.1. Project Administration. The administrative office for the Project is located at
Pleasant Valley, IA. Project specific administration and maintenance facilities are located at
each navigation facility. The Project also operates the Mississippi River Visitor Center, which
is located adjacent to the Locks & Dam 15 in Rock Island, IL. There are three additional
ranger stations located at: Dubuque, 1A, Thomson, IL, and Muscatine, IA. A previous field
station in Quincy, IL, has been closed.

The Project Manager and staff are responsible for all aspects of operations, maintenance and
administration of all river navigation and water resource development projects and their
natural, cultural, and recreational resources. The natural resource staff is responsible for
natural resource management, outdoor recreation, administering service contracts, health and
safety of visitors, visitor assistance, shoreline management, resolution of trespasses, boundary
surveys and marking, agency coordination, and informing the public of Corps activities.
Navigation personnel are responsible for locking through river vessels and
maintenance/repairs of locks and dam structures. Navigation maintenance staff and contract
personnel are responsible for maintaining and servicing all hydraulic structures, painting, and
repair of facilities. Project navigation maintenance staff and District staff ensure needed
dredging occurs to maintain proper channel depth and channel training structures are properly
maintained and utilized. Real Estate staff are responsible for the acquisition, management, and
disposal of all Corps real property rights, title, and interest.
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1.6. PRIOR DESIGN MEMORANDA AND MASTER PLANNING DOCUMENTS

Prior to 1999, formal documents were prepared that defined engineering responsibilities,
requirements, and procedures during the planning, design, construction, and operations phases
of civil works projects. These formal documents were designated with DM numbers as a
reference to the document and every water resources project has a series of DMs. This system
is no longer used per ER 1110-2-1150. A list of DMs previously submitted are available upon
request.

The original MP was approved in 1948, with revisions made in 1956 and 1969-1972. A
LUAP and Shoreline Management Plan (SMP) were approved in 1989. Table 1-2 lists those
previous planning documents and details which are or have been superseded by more current
master planning.

Table 1-2. Previous Master Planning Documents

Master Recreation Plan (Basic) Jun 1948
Supplement. Timber Resources & Management Oct 1955
Master Plan (Revision) Oct 1956
Supplement No. 1, Thomson Causeway Public Use Area Jun 1961
Supplement No. 2, Dredging Access to State of IL Dept. of Conservation | June 1962
Supplement No. 3, Lock and Dam 21 Public Use Area Sep 1962
Supplement No. 4, Lock and Dam 20 Public Use Area Jan 1965
Master Plan (Revision for Resource Management) Dec 1969
Chapter 1 — General Dec 1969
Chapter 2 — Pool 11 Mar 1970
Chapter 3 — Pool 12 Aug 1970
Chapter 4 — Pool 13 Jan 1971
Chapter 5 — Pool 14 Jan 1971
Chapter 6 — Pool 15 Jan 1971
Chapter 7 — Pool 16 Jan 1971
Chapter 8 — Pool 17 Jan 1971
Chapter 9 — Pool 18 Dec 1971
Chapter 10 — Pool 19 Dec 1971
Chapter 11 — Pool 20 Oct 1972
Chapter 12 — Pool 21 Oct 1972
Chapter 13 — Pool 22 Jun 1984
Supplement. Plans for Expansion of Public Use Areas (7) Mar 1977
Appendix A. Project Resource Management Pools 11-22 Apr 1978
Appendices B & D. Forest, Fish and Wildlife Management Pools 11-22' | Apr 1982
Appendix C. Fire Protection Pools 11-22 Feb 1980
Appendix E. Project Safety Pools 11-22 Feb 1980
Land Use Allocation Plan for Pools 11-222 Oct 1989
Shoreline Management Plan for Pools 11-22! Oct 1989

!'Items and plans not superseded by this MP.
2The 1989 LUAP classification mapping is superseded by this MP. However, the mapping will continue to
define shoreline allocations as referenced by the 1989 SMP until such time as the SMP is revised.
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1.7. PERTINENT PROJECT INFORMATION

Table 1-3. Project Information Broken Out by Navigation Pools of the River

T |eg| B3| _< |_.% |52
si|28|ee Rl il Eo|a|se e
= S = g = < =2 E = | < @
3 /< A 2 —~ S [ R
Pool 11 32.1 19.61 | 81,600 9.514 4,707 | 4,517 312 170
Pool 12 26.3 10,50 | 82,400 8.489 5,681 | 5,278 280 203
Pool 13 342 29.10 | 85,500 25,285 11,060 |10.280 503 274
Pool 14 292 10.45 | 88.400 6.615 5.107 | 4,689 277 151
Pool 15 10.2 3.740 | 88.500 9 12 0 38 7
Pool 16 257 12,04 | 99.400 7.005 5.320 | 4,517 231 49.5
Pool 17 20.1 8.312 | 99,600 11,379 8.647 | 8,418 202.5 178.2
Pool 18 26.6 16,30 | 113.60 12.315 8.377 | 7.421 279 249
Pool 19 46.3 30.84 | 119,00 0 32 0 248 0
Pool 20 21 7.542 | 134,30 236 288 0 93 5.25
Pool 21 18.3 6.350 | 135,00 8.627 8.788 | §.412 146 121
Pool 22 23.7 7.818 | 137,50 6,183 6,374 | 5,942 104 89
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CHAPTER 2

PROJECT SETTING, FACTORS INFLUENCING
MANAGEMENT & DEVELOPMENT
(AFFECTED ENVIRONMENT)

2.1. INTRODUCTION

2.1.1. Public Lands. The U.S. Army Corps of Engineers (Corps), within the navigation
impoundments of the Upper Mississippi River (UMR) Rock Island District (District),
administers nearly 99,000 acres of public owned lands. These areas include islands,
floodplain, and associated lands along the banks of the navigation pools. The U.S. Fish and
Wildlife Service (USFWS), lowa Department of Natural Resources (IA DNR), Illinois
Department of Natural Resources (IL DNR), and Missouri Department of Conservation
(MDC) partner with the District to manage significant portions of these lands for
conservation, maintenance and management of fish and wildlife under General Plans (GP)
and associated Cooperative Agreements (CA). Portions of additional lands are leased to other
agencies, municipalities, and other entities for recreation and other uses.

Prior to and during construction of the Mississippi River Nine-Foot Channel Navigation
Project (Project), the United States Government acquired fee title (Project lands) to
approximately 93,600 acres of river lands as part of the Project. Since acquisition of land and
establishment of the 9-foot channel, many physiographic changes have occurred along the
river. The maps accompanying the Master Plan [MP (see Appendix J)] reflect such changes
and have been developed from the most accurate data available. Acreage figures, given in the
following chapters, have been calculated from these maps for recreational and general land
use planning only and should not be considered accurate for legal purposes.

The USFWS manages three National Wildlife Refuges (NWR) along and within the Project
including the Upper Mississippi River National Wildlife and Fish Refuge (in Pools 11-14;
Port Louisa NWR in Pools 17 and 18; and Great River NWR in Pool 21. The IA DNR
manages the Green Island Wildlife Management Area (WMA) in Pool 13, Princeton WMA in
Pool 14, Odessa WMA in Pool 17, and other lands for wildlife management and recreation in
Pools 11, 13, and 16-18. The IL DNR manages lands in Pools 13, 16-18, and 21-22. MDC
manages lands including the Upper Mississippi Conservation Area in Pools 21-22 and Bay
Island Conservation Area in Pool 22.

2.1.2. Public Waters. Navigational Servitude is defined by 33 CFR Ch. II, Part 329, as
the “constitutional power given to the Federal government to regulate navigable waters” for
the purposes of improving and regulating navigation. It includes submerged lands and water
flowing over them and pertains to all lands below the ordinary high-water mark of a navigable
river. Servitude is a concept of authority, not of property, and expresses the notion that the
right of the public to use a waterway supersedes any claim of private ownership.

2.1.3. Shoreline. Shoreline areas and islands under Federal fee ownership provide
numerous recreational opportunities available on the navigation pools. This includes
providing recreation areas managed by the Corps, other agencies, commercial concession, and
other entities.
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Because the Project was constructed before December 13, 1974, it also includes allowances
for privately owned recreational structures on Project lands in specified areas such as cottage
area lease sites and Shoreline Management limited development areas. General information
on Shoreline Management is included in Chapter 6, Special Topics, Planning Considerations,
and Special Concerns. Although a separate document, the Shoreline Management Plan is
related and complementary to this Master Plan.

2.1.4. Easements. Approximately 12,131 acres of mostly flowage easement along with
some roadway easement rights were acquired by the Government during the original
acquisition. More recently, the District has also acquired some easements for dredged material
placement in limited locations. More details on easements are provided in Section 2.12.3.3,
Flowage Easements, and Chapter 4, Land Allocation, Land Classification, Water Surface, and
Project Easement Lands, of this document.

2.2. DESCRIPTION OF NAVIGATION POOLS

The principal engineering feature of the Project is a system of locks and dams spaced at
irregular intervals dependent on the slope of the river, the location of major population
centers, and the navigation approach to the locks. Twelve locks and dams are located,
operated, and maintained within the District. In addition, there are roughly 1,200 channel
regulating structures, such as wing dams, that are also an integral part of the navigation
infrastructure.

The dams on the Project are single-purpose navigation dams built to provide 9-foot depths for
river traffic at low water, except for Dam No. 19, which was built for electric power
generation. The UMR navigation dams have movable gates with concrete gate sills on the bed
of the river. During low flows, the movable gates are in the water and have only 2-3 foot
openings between the bottom of the gates and the gate sill on the bed of the river. Dam No.
19, at Keokuk, was built by a private power company for power generation. Dam No. 19 is a
high sill dam that utilizes lift gates which are opened to pass excess river flow at times when
the flow exceeds the capacity of the electrical generating water turbines.

The navigation dams, in general, are operated to maintain a constant pool elevation, or stage,
at the dam or other designated location during low and medium-low flows. They are not
designed for flood storage. Table 2-1 summarizes information for the twelve navigation pools
under the management of Project.

Within the District, the main locks have a clear chamber width of 110 feet and are 600 feet in
length, except for Lock No. 19, located at Keokuk, IA, which has a clear width of 110 feet
and a length of 1,200 feet. In addition, an auxiliary lock with a clear chamber width of 110
feet and a length of 360 feet is located parallel and adjacent to the main lock at Lock No. 15.
The LeClaire Lock was originally built as part of the 6-foot Channel Project and is now
utilized as an auxiliary lock at Lock No. 14. Table 2-2 summarizes the Project navigation
facilities and infrastructure.
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Table 2-1. Principal Features of the Navigation Pools 11-22 on the Mississippi River

Pool Length of | Pool Surface Drainage Original Land Total Federal Monumented
Pool (mi) Area (ac) Area (sq mi) | Acquisition (ac) (ac)! | Shoreline (mi) | Shoreline (mi) | Boundary (mi)
11 32.1 19,613 81,600 9.514 4,707 312 170 509
12 26.3 10,500 82,400 8.489 5,681 280 203 33.9
13 34.2 29.103 85,500 25,285 11,060 503 274 78.1
14 29.2 10.450 88.400 6.615 5.107 277 151 28.8
15 10.2 3,740 88,500 9 12 38 7 0
16 25.7 12,047 99.400 7.005 5,320 231 49.5 41.1
17 20.1 8.312 99.600 11,379 8.647 202.5 178.2 21.8
18 26.6 16,300 113,600 12,315 8.377 279 249 57.6
19 46.3 30,845 119.000 0 32 248 0 0
20 21 7.542 134,300 236 288 93 5.25 6.7
21 18.3 6.350 135,000 8.627 8,788 146 121 294
22 2317 7.818 137,500 6.183 6,374 104 89 43.7

! Includes emergent fee title acres and accreted lands only.
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Table 2-2. Principal Features of Locks and Dams 11 to 22 on the Mississippi River

e I.'Mk . Auxiliary B Dl.m ension Gate Non-Overflow | Overflow Year Placed
Lock Chamber Dimensions Lack (#, width x Type(s) Dike Dike o Oheradon
(width x length) length) P P
11 110°x600° n/a Beeill %100, Roller & Tainter 3.540° None 1937
13 - 20°x60
12 110°x600° n/a =20 ,Xwo, Roller & Tainter 6.320° 1.200 ft 1938
7 -20"x64
13 110°x600° n/a 0 ),{1'00, Roller & Tainter 11.360° 1.650 ft 1939
10 - 20°x64
14 110°x600° 80°x370° ¥ ),{100, Roller & Tainter 1.357° None 1940
13 -20°x60
15 110°x600° 100°x360° 11 - 26°x100° Roller None None 1934
s , 4 -20°x80° ] G ; :
16 110°x600 n/a 15 - 20°x40° Roller & Tainter 1.141 1,700 1937
17 110°x600° n/a 22 ,XIOO, Roller & Tainter 720° 1.555° 1939
8 -20'x64
, , 3-20°x100° ‘ L , ,
18 110°x600 n/a 14 - 20°x60° Roller & Tainter 3.470 2.200 1937
19 110°x1.200° n/a Private structure Private structure None None i
1957 - Lock
; 5 3-20°x60° : e
20 110°x600 n/a 40 - 20°x40° Roller & Tainter None None 1935
21 110°x600° n/a =20 %100, Roller & Tainter 494 1.400 ft 1939
10 - 20°x64
22 110°x600° n/a . ),{1'00, Roller & Tainter 460 1.600 ft 1939
10 - 20°x60
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2.3. RIVER HYDROLOGICAL CHARACTERISTICS

2.3.1. Pooled River. Early in the 20" century, Congress directed the Corps to design and
construct a series of Locks and Dams to provide safe and efficient transportation via a
dependable navigational channel. The locks and dams system has been operated successfully
since the dams went into operation mostly around 1940. During low to moderate runoff
periods, water flow is regulated by the locks and dams to maintain required navigation depth.
From St. Anthony Falls, MN, to St. Louis, MO, the Mississippi resembles a downward
staircase with each of the steps represented by a navigation pool. The locks which accompany
the dams allow river traffic to “step” from pool to pool. Maintaining the minimum pool levels
is a major responsibility of the Corps.

A portion of the land parcels purchased by the Federal government along the river are
submerged (below normal pool levels) as a result of construction and operation of the
navigation project. Erosion has also led to the reduction of some of the islands and riparian
areas. The influence of water depths and fluctuation of those depths to the managed lands
within navigation pools varies with distance upstream and downstream of the locks and dams.
The greatest effect in water depth variance occurs directly below a lock and dam. As water
levels rise, the head difference created by the dam equalizes and levels out, eliminating the
“step” effect from pool to pool.

2.3.2. Mississippi River within the Project. The Upper Mississippi River (UMR) flows
314 miles through the District from Guttenberg, IA, river mile (RM) 615.0, to Saverton, MO,
RM 300.5. The UMR has a series of channel training structures to help maintain a minimum
9-foot channel. These wingdams, side channel closing structures, and shoreline protection
help maintain flow within the main channel of the river. The river follows a meandering
course with wide, sweeping bends. The river is made up of numerous sloughs, side channels,
and backwater areas outside of the main channel. The river varies greatly in width and is
typically widest just upstream of the lock and dam, with lower Pool 13 measuring roughly 3
miles wide. The river also flows around hundreds of islands. This includes isolated small
islands as well as major island complexes, some of which stretch 7 miles long or more.

2.3.3. Annual River Discharge. The long-term average annual hydrologic pattern on the
UMR is one of high river flows in the spring, low summer flow, increased flow in fall, and a
low flow in the winter. On average, the Mississippi River at Rock Island (Lock and Dam 15)
shows the highest mean discharges in April and May and the lowest discharge in December
and January. Variations in precipitation, topography, regulation, flood control works, and land
use practices cause fluctuations in discharge. River discharges increase as one proceeds
further downstream.

The Corps’ Upper Mississippi River and Illinois Waterway Cumulative Effects Study

documented increases in frequency and amplitude of flooding, especially since 1950. The
mean annual discharge and annual minimum flow have been trending upward over time as
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well (Corps, 2000). The maximum annual recorded discharge rates of the river near Clinton,
Iowa and Lock and Dam 13 can range from 50,000 to over 250,000 cubic feet per second
(cfs), while the minimum annual recorded discharge is typically below 20,000 cfs. The river
at Keokuk, IA, can see maximum annual recorded discharge rates from 100,000 to over
300,000 cfs with minimum annual recorded discharge rates below 30,000 cfs. This trend can
be seen in more frequent flooding as shown by flood crest data from the National Weather
Service at Lock and Dam 22 near Hannibal, MO, in Figure 2-1. The Cumulative Effects Study
can be referenced for more detailed information on river discharge rates.

Number of Top 100 Flood Crests by Decade Since 1900 at Lock and Dam 22
30

25
20

15

10
- 1 11
L 1 B - _

1900 1920 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

B Crests by Decade

Figure 2-1. Number of Top 100 Flood Crests by Decade Since 1900 at Hannibal, MO (NWS, 2019)

The river discharges and resulting flooding is a large driver for the type of vegetation found
on Project lands. Just over 93,000 acres of the Project’s 98,870 total acreage (submerged and
emergent lands) are considered wetland according to the National Wetland Inventory
(USFWS, 2019). This is in large part due to the frequency of flooding. The resulting land
cover types in terrestrial areas are those that are frequently flooded (floodplain forest,
mudflats, sandbars, etc.) or are submerged (open water, marsh, etc.). See Figure 2-2.

Floodplain forests can endure brief inundation, but prolonged inundation, such as the Great
Flood of 1993, can have devastating effects on the forest community. That flood caused
significant mortality of trees especially with stems under 4 inches in diameter (USGS 1999).
More diverse tree species such as oak and hickory species are expected to decline and reduce
in coverage due to being less tolerant of flooding and extended soil saturation (Corps, 2012).
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Figure 2-2. Project Land Cover Types Subject to Flooding (USGS, 2011)

Flooding in 2018 and 2019 caused significant mortality similar to the 1993 Flood. The
mortality became evident during the 2020 growing season with thousands of acres of
floodplain forest in low lying areas where nearly all trees did not leaf out. Hardest hit was the
Odessa complex in Pool 17 and the USFWS Keithsburg Division of Port Louisa NWR in Pool
18. Levees surrounding these areas were built to a 25-year flood event. Overtopping during
the flood events of 2018 and 2019 resulted in the areas holding water for most of both
growing seasons. Other frequently flooded areas in the interior of islands and other locations
in the pool saw similar mortality in smaller patches.

Flooding also has direct impacts to recreation areas. In 2019, Corps-managed campsites
available for reservation through the Recreation One Stop (R1S) system totaled 392 sites over
6 campgrounds. R1S is an interagency partnership among Federal agencies to provide
reservation services, sharable data, and recreation trip-planning tools for Federal lands and
waters across the United States. Flood events in 2019 caused the R1S campgrounds to be
closed/affected resulting in a 34% loss of campsite availability during the recreation season
due to flooding.

In addition to natural resources, flooding also requires consideration for development of
lands. Most Project lands lie within the Base Flood Plain. Per Engineering Regulation (ER)
1165-2-26, a Base Flood is that flood which has a one percent chance of occurrence in any
given year (also known as a 100-year flood). A Base Flood Plain is the one percent chance
flood plain. Executive Order (EO) 11988, Floodplain Management, requires Federal agencies
to recognize the significant values of floodplains and to consider the public benefits that
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would be realized from restoring and preserving floodplains. Under EO 11988 and Engineer
Regulation 1165-2-26, Implementation of Executive Order 11988 on Floodplain
Management, the Corps provides leadership and acts to:

e Avoid development in the base flood plain unless it is the only practicable alternative;
e Reduce the hazard and risk associated with floods;
e Minimize the impact of floods on human safety, health, and welfare; and

e Restore and preserve the natural and beneficial values of the Base Flood Plain.

Executive Order 11988 and ER 1165-2-26 are considered for any development within the
Base Flood Plain on Project lands.

2.4. SEDIMENTATION & SHORELINE EROSION

Erosion and sedimentation are natural processes within the river system. Due to human
development within the floodplain over the last 200 years, the erosion process has accelerated,
increasing the sediment load of the river and the turbidity of the water. Human influences
including land use, navigational structures, dredging, flood control, and other items can affect
geomorphic processes. Over the last 60 years, the Natural Resource Conservation Service
(NRCS), the Corps, and other agency partners have been working to reduce these processes.
Some success in sediment reduction has become apparent, particularly in the past 25 years,
but more effort is needed to further control this problem.

The Upper Mississippi River and Illinois Waterway Cumulative Effects Study provided a
comprehensive review and future projections of geomorphological changes including the
following: sedimentation, shoreline erosion, loss of contiguous backwaters, filling of isolated
backwaters, loss of secondary channels, filling between wing dams, wind-wave erosion of
islands, island dissections, tributary delta formation, delta formation, and island formation
(Corps, 2000).

Field surveys covered RMs 0 to 854 along the UMR, and 43 sites on the UMR were
investigated. The study concluded that 14% of the UMR banks are actively eroding (Corps,
1997). Flood flows were found to be the dominant cause for bank erosion. Additional causes

include direct barge impact, propeller wash, barge cabling to trees, and wave-induced erosion
(Corps, 1997).

Upland erosion and the sedimentation in downstream areas are major causes of reduced water
quality and habitat destruction in most mid-western rivers and streams. Sedimentation in the
backwaters of the UMR is a significant environmental problem. The depth diversity in the
impounded areas has been reduced since construction of the dams especially in non-channel
backwater areas (UMESC, 2008).
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According to the United States Geological Survey (USGS): “In all reaches, sedimentation has
filled-in many backwaters, channels, and deep holes. In the lower reaches (St. Louis District),
sediments have filled the area between many wing dikes producing a narrower channel and
new terrestrial habitat. Erosion has eliminated many islands, especially in impounded zones.
Although annual rates of sedimentation and erosion were highly variable, the net effect over
50 years was a substantial loss of habitat diversity. We expect sediment inputs to the system
to remain high and expect both filling and erosion to continue, but at slower rates.” (USGS,
2008)

This sedimentation has not only affected the ecological resources of the Project but has also
affected recreation. Some recreation areas, including those that are Corps-managed and those
managed by Corps partners, have reduced boating access due to sedimentation.

Where erosion affects Project features or resources such as impacting the 9-foot channel or a
cultural site, it is within the Project’s mission to address the erosion. The placement of rip rap
or other bank line protection is contingent on availability of funding and compliance with
applicable policies, regulations, and laws.

2.5. WATER QUALITY

The UMR’s enormous scale, complexity, and diversity, as well as basin-wide influences and
system modifications, present numerous challenges in water quality management. Each state
implements the Clean Water Act (CWA) independently on the UMR. Each state in the
District has the Mississippi River listed on the 303d list of Impaired Water Bodies (USEPA,
2019). The most recent EPA data on lowa rivers lists the Mississippi River as impaired on 87
percent of the mileage of the segments intersecting the Project. Data from the EPA in Illinois
listed the Mississippi as impaired along 98 percent of the mileage of the segments intersecting
the Project (USEPA, 2021). While there are many commonalities among the states in their
CWA implementation on the UMR, there are also significant differences in designated uses,
water quality criteria, monitoring, assessment methodologies and impairment listings
(UMRBA, 2012). Figure 2-3 compiles the states’ CWA 303d impairment listings from 2008,
demonstrating the complexity of water quality analysis on the UMR. Current Mississippi
River impairment causes along the Project commonly include mercury, other metals,
Polychlorinated Biphenyls (PCBs), habitat alterations, nutrients, turbidity, oxygen depletion,
pesticides, and other causes (USEPA, 2021) Pollutants enter the system through various
means such as non-point source pollution, point source pollution, and, to a lesser extent,
environmental spills.

Low water clarity and short-term variation in water levels are found to be the primary factors
limiting distribution of submersed vegetation. Total nitrogen concentrations exceed suggested
guidelines on monitored pools including Pool 13 about 50% of the time and Pool 26 about
90% of the time during the study period (USGS, 2008).
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Figure 2-3. The 303d List of Impaired Water Bodies as of 2008
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2.5.1. Non-Point Source Pollution. Runoff from agricultural fields and urban landscapes
is the major contributor of non-point source pollution into the Mississippi River and its
tributaries. Another significant source of non-point source pollution is the erosion of hillsides,
gullies, stream banks, and islands. Erosion introduces tremendous amounts of sediment,
nitrates, phosphorus, and other chemicals into the system, negatively affecting water clarity,
increasing turbidity, and decreasing dissolved oxygen (DO) levels. Increased nutrient
pollution also promotes the growth of algae (USEPA, 1998). Algal blooms have been known
to threaten aquatic ecosystem sustainability and decrease recreation potential (Hudnell, 2010,
Ribaudo et. al., 2001). Nitrogen and phosphorus are limited nutrients in a natural ecosystem
and applied fertilizers that contain these nutrients often drain into waterways and tributaries
during precipitation events, ultimately flowing into the Mississippi. Some of these and other
chemicals settle out and are incorporated into the bottom substrate. Many of the chemicals
join the water column and course down the Mississippi to the Gulf of Mexico. Currently, non-
point source pollution is a factor linked to the Gulf of Mexico’s “dead zone” (Dodds, 2006).

2.5.2. Point Source Pollution. The water quality of the Mississippi River is of
paramount importance when it comes to sustaining the many uses of the river, including
drinking water and recreational and commercial activities. The Clean Water Act, passed by
Congress in 1972, is the cornerstone of surface water quality protection in the United States,
employing regulatory and non-regulatory measures designed to reduce direct pollutant
discharges into waterways. The Clean Water Act has reduced much pollution in the
Mississippi River from “point sources” such as industries and water treatment plants, but
problems stemming from urban runoff, agriculture, and other “non-point sources” have
proven more difficult to address.” (NRC, 2008) Planning or regulating point source pollution
is outside of the scope of this MP. Each of the UMR states and Environmental Protection
Agency are involved in regulating point source pollution. The UMR Basin Association
(UMRBA, 1993) and other organizations such as the McKnight Foundation (NRC, 2008)
have also taken steps to address point source pollution affecting the river.

2.5.3. Environmental Spills. Many potential sources of spills exist throughout the UMR,
including highway and railroad crossings, pipelines, municipal and industrial plants, barge
traffic, and terminals. Potential spill sources are discussed in detail in the Upper Mississippi
River Spill Response Plan and Resource Manual (UMRBA, 2014). In addition, it describes
resources available for responding to a spill. Hazardous material with the highest bulk
movement and thus highest probability for a spill are chemicals, chemical products, fertilizer,
petroleum products, and coke petroleum pitches. The UMRBA is currently in the process to
update spill plans on several pools.

2.6. CLIMATE & WEATHER
The Project is located at approximately Latitude 39 to 42.5 degrees North and Longitude -90

to -91 degrees East. The topographic relief within the region has limited influence on climatic
conditions. Continental climatic conditions prevail in the Project because of its latitudinal and
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interior location. The region has four distinct seasons without the undue hardships of
prolonged periods of extreme high or low temperatures (Table 2-3 and Figure 2-4).

Table 2-3. Climate Averages at Quincy, Rock Island, and Dubuque, 1981-2010

Quincy, IL. | Rock Island, II. | Dubuque, TA
Average High Temperature 63.1F 606 F 564F
Average Low Temperature 43.8F 434F 38F
Average Temperature 5345F 52F 472F
Average Annual Precipitation 36.74 in 37.02 in 36.33 in

Average Temperature (F)
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Figure 2-4. Average Monthly Temperatures and Precipitation for Rock Island, IL, from 1981-2010

As shown in Figure 2-5, the average yearly temperature has increased across the Midwest
over the last 100 years by almost 1.5° Fahrenheit. Extreme rainfall events and flooding have
increased during the last one hundred years, and appear poised to continue, causing erosion,
declining water quality, and negative impacts on transportation, agriculture, human health,
and infrastructure. The range and distribution of fish and other aquatic species will likely
change, and an increase in invasive species would also likely occur (Pryor et al., 2014).
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Figure 2-5. Temperatures Rising in the Midwest
Annual average temperatures (red line) across the Midwest show a trend towards increasing
temperature. The trend (heavy black line) calculated over the period 1895-2012 is equal to an increase
of 1.5°F. (Figure source: updated from Kunkel et al. 2013)

2.7. TOPOGRAPHY, GEOLOGY, AND SOILS

2.7.1. Geology and Topography. There were four main events in the geologic history
of the Project area, which account for the bedrock distribution, structural features, and the
surface materials found in the uplands and alluvial valleys.

e Sedimentary rock units, some 4,000 to 5,000 feet thick, were deposited over
Precambrian Era extrusive and intrusive igneous rocks by alternate inundation
and regression of semitropical or tropical seas. The marine phases were the most
persistent.

e Beginning during the Pleistocene Epoch or Ice Age, about 1 million years
ago, great continental ice sheets moved into the mid-latitudes of the United
States, and the Midwest was overrun by a series of glacial phases known as the
Nebraskan, Kansan, Illinoian, and Wisconsinan glaciers. The last glacial phase,
the Wisconsinan, receded approximately 12,000 years ago. These glaciers
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deposited drift on the uplands and filled the alluvial valleys with outwash
(Schoewe, 1923).

e During and after the Wisconsinan Period, dry winds dominantly from the
west blew across exposed glacial outwash in the Mississippi, Illinois, and
Kaskaskia valleys. This lighter weight material was carried eastward and
deposited loess on the upland part of the region. Loess is the parent material for
most of the present soils on the upland part of the region (Schoewe, 1923).

e During the Holocene Stage (recent) the upland surface has been eroded and
modern soils created. The age of the surficial bedrock is Ordovician to
Cretaceous and is overlain with a mantle of younger Pleistocene and Holocene
drift and soils. In the alluvial valleys, some of the valley fill has been scoured
away and subsequent river changes and flooding have created the present-day
floodplain morphology and alluvial soils.

2.7.2. Topography. According to the USGS, “the Upper Mississippi River System
(UMRS), the navigable part of the Upper Mississippi and Illinois Rivers, is a diverse
ecosystem that contains river channels, tributaries, shallow-water wetlands, backwater lakes,
and flood-plain forests. Approximately 10,000 years of geologic and hydrographic history
exist within the UMRS. Because it maintains crucial wildlife and fish habitats, the dynamic
ecosystems of the Upper Mississippi River Basin and its tributaries are contingent on the
adjacent flood plains and water-level fluctuations of the Mississippi River” (Stone et al.,
2017).

The river meanders through the valley surrounded by scenic hills, bluffs, and
floodplains. Much of the floodplain area consists of fertile alluvial deposits fringed by a
natural levee. Common landforms found on Project lands include glacial terraces, active
floodplains, natural levees, slopes, islands, channels, and backwaters.

The floodplain in the upper pools of the project is restricted by narrow valley walls and
typically extends laterally to railroad track embankments at the base of the bluffs.
Downstream of Pool 16, the floodplain broadens out and typically has levees along or just
outside Project lands for flood protection of the remainder of the floodplain, for farming and
developed areas.

2.7.3. Soils. Soils of the project lands are, generally, first bottom soils originating from
alluvial deposits and almost all are subject to inundation during periods of high water.
However, the Farmland Protection Policy Act (FPPA) requires an evaluation of any prime or
unique soils and is intended to minimize the impact Federal programs have on the
unnecessary and irreversible conversion of farmland to nonagricultural uses. For the purpose
of FPPA, farmland includes prime farmland, unique farmland, and land of statewide or local
importance. In general, prime and/or unique farmland has an adequate and dependable supply
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of moisture from precipitation or irrigation, a favorable temperature and growing season,
acceptable acidity or alkalinity, an acceptable salt and sodium content, and few or no rocks
(NRCS, 2021). While most soils within the project area are not considered farmland due to
their sand content and proclivity to flooding, prime and unique soils do exist within the
Project. Soil resources on the Project are classified into two broad groups, riverwash and
alluvial. Stability of the land and frequency of overflow are the major criteria in
distinguishing between these groups. Areas formed from recent deposits of fine and coarse
water-borne materials are classified as riverwash and cannot be regarded as true soil because
of the heterogeneous mixture of materials. In some locations, sand bars are formed, and
mudflats develop in others. Such areas are very unstable and high water may change or
completely remove the existing deposits.

Although distinct soil types exist, this general classification is considered adequate for the
purpose of the Plan. Varying more in their capabilities than the riverwash type, some alluvial
soils are low in fertility while others can support a wide variety of vegetation. More stable
than riverwash soils and less susceptible to overflow, such soils vary in texture and drainage.
However, the susceptibility to overflow overrides the properties limiting their true potentials.
Soils of this type support considerable native vegetative growth and generally are suitable for
development as public recreational sites.

Soils on Project land are generally classified as a mixed composition of silt, clay and/or loam
ranging from excessively drained to very poorly drained — a majority of soils are considered
poorly drained. Dominant soils within the Project consist of Entisols such as Fluvaquents and
sandy Aquents. Other dominant soils include Caneek silt loam, Nodaway-Kulm Perks
complex, Blake-Slacwater silt loam, and Bird silt loam.

A detailed soil survey is prepared by the US Department of Agriculture, NRCS through the
Web Soil Survey at the county level (USDA-NRCS, 2017). The Soil Survey identifies soil
type and characteristics regarding recreational development, engineering, and natural resource
conservation practices based off specific soil units. This survey will be referenced for
developing specific resource management plans. The Soil Survey was queried for Soil
Capability Class for the Plan (Table 2-4). This data is typically used in context of the
capability for farming but can be looked at as one metric to review potential for management
or development. This analysis indicates most Project lands may have limitations of use.
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Table 2-4. Level One Inventory of Non-Irrigated Soil Capability Class Acreages on Mississippi River Project Lands !

Pool Class I Class IT Class 111 Class IV Class V Class VI Class VII Class VIII
11 1 279 778 43 1172 6 1.714 0
12 0 1.092 305 31 2,518 7 323 1.349
13 300 400 1,113 192 5.140 42 141 2,272
14 24 363 2.081 12 1,938 15 1 524
15 1 6 0 0 0 0 0 3
16 1 778 485 0 3.528 0 11 389
17 0 1.594 305 169 5.027 14 15 1,252
18 1 211 180 94 6.950 102 38 474
19 0 1 0 0 16 0 0 10
20 0 113 139 0 9 0 0 28
21 0 411 433 0 7.567 0 0 381
22 1 963 1.159 933 2.960 0 5 356

Total 405 6,212 6,977 1,474 36,824 186 2,248 7,037

1 Soil Class Definitions:

Class I soils have few limitations that restrict their use.
Class I soils have moderate limitations that reduce the choice of plants or that require moderate conservation practices.
Class III soils have severe limitations that reduce the choice of plants or that require special conservation practices, or both.
Class IV soils have very severe limitations that reduce the choice of plants or that require very careful management, or both.
Class V soils are not likely to erode but have other limitations. impractical to remove, that limit their use.
Class VI soils have severe limitations that make them generally unsuitable for cultivation.

Class VII soils have very severe limitations that make them unsuitable for cultivation.

Class VIII soils and miscellaneous areas have limitations that nearly preclude their use for commercial crop production.
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Management of project soils will be affected indirectly through management of forest,
wildlife, and recreational resources. Susceptibility to overflow and change resulting thereby,
limited access, and relatively small areas make a management program impractical for the
soils resource exclusively.

2.8. RESOURCE ANALYSIS (Level One and Two Inventories)

Under the Environmental Stewardship program, the Corps is responsible for the management,
conservation, and protection of natural resources for sustained use by future generations.
Natural resource inventories are required on Project lands and waters to provide quantitative
and qualitative data for use in determining resource management needs. There are two types
of inventories: Level One and Level Two.

The Level One inventories are general in nature and are conducted to provide baseline plant
and animal information. Inventories are conducted to determine acreage of dominant
vegetative types, wetlands, soil types, land use capabilities, and presence of special status
species and their critical habitat occurring on Project lands and waters. A Level One inventory
was completed using available information from a variety of sources, such as USGS maps
(USGS, 2011), county soil surveys, USFWS information (USFWS 2017), aerial photography,
Corps real estate maps, project planning and design memorandums, and state DNR resource
information in 2011. Level One inventories are spatially georeferenced and viewed digitally
through platforms such as ArcGIS; individual Level One inventories create a layer viewed
through geographic information system (GIS) platforms. Layers are overlaid and correlated
from past and present data to derive determined community types, updating managed land
classifications, documentation of multiple resource types, and updating acreages of managed
Federal lands within project boundaries to support decisions to baseline considerations.

The Level Two inventories are prepared in support of the resource objectives and/or land use
classifications and are generally more detailed or specific. These inventories are required for
the effective development, execution, and evaluation of specific natural resources
management prescriptions. The Project has conducted inventories for forest habitat, wetland
habitat, and some endangered species. Level Two inventories for endangered species and
habitat still require information collection to update to current conditions as required for
decision making needs. Completion of these inventories are a funding priority as they are
critically needed to protect and sustain habitats, fish, wildlife and endangered species and
other stewardship opportunities.

2.8.1. Fish & Wildlife Resources. The UMRS, of which the Project is a part, is a
nationally and internationally significant ecosystem, supporting more than 30 federally listed
or candidate threatened and endangered species (USFWS, 2017). The UMRS supports 156
species of fish, 40 percent of North America’s migratory waterfowl, and 60 percent of all bird
species in North America (Corps, 2004). The Upper Mississippi River National Wildlife and
Fish Refuge (NWFR), a portion of which is in Pools 11-14, supports 51 species of mammals
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and 42 species of mussels (USFWS, 2006). More than 200 species of birds are found within
the 210,000 acres of Corps-managed land along the UMR (Dinsmore, 2016).

In 1986, Congress designated the Mississippi River “...as a nationally significant ecosystem
and a nationally significant commercial navigation system.” The Mississippi River is the only
river with such designation. (Public Law 99-662, 1986)

2.8.1.1. Important Bird Areas and Habitats. The UMR provides a network of
aquatic and terrestrial habitats that are crucial for bird species that utilize the Mississippi
Flyway during spring and fall migrations. The Project is one of over 500 Globally Important
Bird Areas in the US as designated by the American Bird Conservancy through their
Important Bird Area (IBA) program in 2001. The Upper Mississippi River NWFR, Port
Louisa National NWR, Great River NWR, and Two Rivers NWR are all recognized as
Globally Important Bird Areas by The Audubon Society. The initial goal of the IBA program
is to recognize sites that have high value to bird conservation.

Colonial-nesting birds, waterfowl, and neo-tropical migrants all depend on the UMR corridor
and its diverse habitat types. Most of the area within the UMR floodplain is wetland or
converted wetland. Wetlands provide habitat for nearly 33% of migrating waterfowl and
federally listed species (USFWS, 2015).

2.8.1.2. Colonial-Nesting Birds. Mature forested floodplains encompass habitat
types in the UMR that are important to colonial-nesting birds. Habitat types include wetlands,
wet meadow, and backwaters. The diverse terrestrial and aquatic areas provide suitable
resting, feeding, and nesting grounds for these colonial birds. Species observed include great
blue herons (4Ardea herodias), great egrets (Ardea alba) and double-crested cormorants
(Phalacrocorax auritus). In recent years, cattle egrets (Bubulcus ibis) have begun nesting in
trees on islands in Pool 13 and over 4,000 active great blue heron nests have been recorded in
approximately 14 colonies on the Upper Mississippi River NWFR. However, nationwide
populations of great blue herons and great egrets are declining due to habitat loss and
degradation, supporting the importance of protecting these areas for the colonial birds (Custer
& Galli, 2002).

2.8.1.3. Waterfowl. The UMR supports hundreds of thousands of migrating
waterfowl for weeks during spring and fall, as they stop to rest and feed. Wetland habitats
have been noted to be especially important for juvenile birds in the fall during migration. An
estimated 40 percent of the world’s canvasback ducks (Aythya valisineria) and over 20
percent of the eastern North American population of tundra swans (Cygnus columbianus) use
the UMR (USFWS, 2019). Some sample migration peak waterfowl counts (from 2006) and
approximate percentages of populations are as follows: eastern North American population of
tundra swans - 52,070 (50%); canvasback - 250,280 (25%). Within the UMR, the large, deep
open pools of the river created by dams are vital to canvasbacks, a Priority Resource of
Concern for the USFWS (USFWS, 2019).
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Additional waterfowl species that represent USFWS’s Refuge Resources of Concern include
mallards (Anas platyrhynchos) and wood ducks (4ix sponsa). Mallards typically nest on
islands or in grasslands adjacent to the river, while wood ducks nest in tree cavities in the
forests. In the early 1900s, wood ducks were nearly extirpated due to over-hunting and habitat
loss. Today, waterfowl breeding area surveys and hunter harvest data provide a framework for
detecting overall population trends in order to set appropriate bag limits, ensuring the survival
of the species. Approximately 40 percent of the continent’s waterfowl use the UMR and
nearly 60 percent of waterfowl hunting in the U.S. occurs within USFWS management areas
that border the Mississippi Flyway (USGS, 1999). Although waterfowl remain abundant, their
numbers have declined since the 1950s due to habitat alteration, habitat loss, and pollution.

2.8.1.4. Neo-tropical Migrants. The Project also provides extensive forested
floodplain corridor, supplying critical habitat for migrating neo-tropical songbirds, as well as
nesting and feeding areas for resident land bird species. Neo-tropical migrants that represent
Resources of Concern across UMR Refuges include the cerulean warbler (Setophaga
cerulea), prothonotary warbler (Protonotaria citrea), yellow-billed cuckoo (Coccyzus
americanus), and Bell’s vireo (Vireo bellii) (USFWS, 2019). Year-around resident species
include pileated woodpecker (Dryocupus pileatus), great horned owl (Bubo virginianus), and
black-capped chickadee (Poecile atricapillus). The previously listed birds are insectivores,
predators, and seed dispersers, all of which have an important ecological function in riparian
communities.

The Cerulean Warbler (Setophaga cerulea) is an indicator species, or a species which is
representative of environmental health within its habitat (Laaker, 2018). Habitat
requirements for the cerulean warbler are large, mature tracts of bottomland forests with
horizontal and vertical diversity (USFWS, 2012). The presence of rare species like the
cerulean warbler lets natural resource managers know that current management practices are
having a positive impact on the landscape and are providing habitat that supports a diverse
community of species.

2.8.1.5. Species of Conservation Concern. Nationally, USFWS identifies 269
species as Birds of Conservation Concern (BCC) in their 2021 report (USFWS, 2021). Of
those 269 species, USFWS’s Information for Planning and Conservation website (IPaC)
listed 32 migratory bird species of conservation concern that may use the Project area
sometime during their nesting or migration seasons (Table 2-5).
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Table 2-5. Migratory Birds of Conservation Concern?

Species Scientific Name Season
Acadian Flycatcher Empidonax virescens Breeding
Black Tern Chlidonias niger Breeding
Bobolink Dolichonyx oryzivorus Breeding
Cerulean Warbler Dendroica cerulea Breeding
Least Bittern Ixobrychus exilis Breeding
Marsh Wren Cistothorus palustris Breeding
Mississippi Kite Ictinia mississippiensis Breeding
Rusty Blackbird Euphagus carolinus Wintering
Wood Thrush Hylocichla mustelina Breeding
Worm Eating Warbler Helmitheros vermivorum Breeding
Brown Thrasher Toxostoma rufum Breeding
Black-billed Cuckoo Coccyzus eryvthropthalnus Breeding
American Bittern Botaurus lentiginosus Breeding
Northern Flicker Colaptes auratus Year-round
Black-crowned Night-heron Nycticorax nycticorax Breeding
Field Sparrow Spizella pusilla Breeding
Pied-billed Grebe Podilymbus podiceps Breeding
Blue-winged Warbler Vermivora pinus Breeding
Dickcissel Spiza Americana Breeding
Henslow’s Sparrow Ammodramus henslowii Breeding
Kentucky Warbler Oporornis formosus Breeding
Prothonotary Warbler Protonotaria citrea Breeding
Fox Sparrow Passerella iliaca Wintering
Upland Sandpiper Bartramia longicauda Breeding
Red-headed Woodpecker Melanerpes Year-round
Bald Eagle Haliaeetus leucocephalus Year-round
Bell’s Vireo Vireo bellii Breeding
Loggerhead Shrike Lanius ludovicianus Year-round
Peregrine Falcon Falco peregrinus Breeding
Short-eared Owl Asio flammeus Wintering
Swainson’s Hawk Buteo swainsoni Breeding
Willow Flycatcher Empidonax traillii Breeding

ISpecies table produced using USFWS IPaC, accessed March 2, 2021

2.8.1.6. Mammals. An abundance of mammals inhabit the river’s floodplain
forests and islands of the Project, such as: white-tailed deer (Odocoileus virginianus), red
fox (Vulpes vulpes), coyote (Canis latrans), bobcat (Lynx rufus), squirrels (Sciuridae sp.),
raccoon (Procyon lotor), muskrat (Ondatra zibethicus) and beaver (Castor canadensis).
According to the UMR Systemic Forest Stewardship Plan (Corps, 2012) most mammal
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populations within the river corridor are considered abundant and healthy. However, some
bat species are experiencing population declines due to habitat loss and disease (Pettit &
O’Keefe, 2017).

Due to diverse ecological requirements, bats are susceptible to environmental changes which
result in population declines. Throughout the Project’s region, bats use multiple types of land
cover categories for specific life characteristics. Habitats within the floodplain forests and
bottomland forests provide critical resources for tree-roosting bats in particular (Medlin et al.,
2008). Several species of bats rely on the floodplain forest as a migratory corridor, a high-
quality food source (insects), and as quality habitat produced by snag trees for roosting. Bat
species also use caves and rock crevices along UMRS for hibernation (USFWS, 2018). Tree
roosting bat species, as well as the bottomland forest habitat they require, are considered
Priority Resources of Concern for the Upper Mississippi River NWFR (USFWS, 2019). A bat
species of particular concern is the Indiana bat (Myotis sodalis). The Indiana bat is listed as
Endangered by USFWS through the Endangered Species Act (ESA) (Carter & Feldhamer,
2005). Its population has declined drastically over the last 50 years due to loss of mature
forest and the arrival of the fungal disease White Nose Syndrome. To combat these declines,
protecting or creating habitat is strongly considered when management projects are within
listed species’ known population range. Table 2-6 represents the bats inhabiting floodplain
forests in the UMRS.
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Table 2-6. Upper Mississippi River Bat Species List (USFWS, 2018)

Common Species Federal Iowa Ilinois | Missouri | Wisconsin
Name (Scientific Name) (TorE) | (TorE) | (TorE) (T or E) (T or E)

Big Brown Bat Eptescius fuscus L]
Evening Bat Nycticeius humeralis
Gray Bat Mpyotis grisescens E E E
Hoary Bat Lasiurus cinerus
Indiana Bat Mpyotis sodalis E E E E
Northern Long-Eared | Myotis septentrionalis T T E B
Little Brown Bat Mpyotis lucifugus T
Eastern Red Bat Lasiurus borealis
Silver-haired Bat Lasionyeteris noctivagans
Tricolored Bat Pipistrellus subflavus T
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2.8.1.7. Fish & Mussels. The Mississippi River is home to over 150 species of
fish. This important fishery serves both commercial as well as recreational harvest, providing
an estimated $1.2 billion economic benefit. Threats facing this fishery included loss of quality
habitats, pollution, intense land use practices, and navigation requirements (USFWS, 2011).

River stretches with a variety of geomorphological characteristics host various water flows,
substrate compositions, and biotic components. Due to this habitat heterogeneity, there is a
diverse array of fish that persist in defined geographic areas (USFWS, 2011). The
construction of the lock and dam system on the UMR created impounded areas of the river,
slowing it down and increasing silt deposition. Initially, this created backwaters and side
channel habitats which benefited Refuge Resources of Concern like the largemouth bass
(Micropterus salmoides), bluegill (Lepomis macrochirus), and crappie (Pomoxis annularis)
that prefer still water. Some of these areas have now become silted in and are no longer
considered ideal habitat for these centrarchid fish species. However, there is a focus on
improving backwater habitats through increasing depths and providing aquatic vegetation as a
part of on-going UMRR-HREP. Riverine and sediment-tolerant species like the channel
catfish (Ictalurus punctatus), buftalo carp (Ictiobus cyprinellus), freshwater drum
(Aplodinotus grunniens), and shovelnose sturgeon (Scaphirhynchus platorynchus) still
predominate in areas with current such as the main channel and main channel border.

Historically, 51 species of mussels have been documented as native in the UMRS, but only 44
species have been documented in surveys conducted within the past 35 years (USGS, 2000).
These 44 species inhabit a variety of aquatic habitats. As filter feeders, mussel species are
often used by natural resource managers as indicators of aquatic ecosystem health. Any toxins
or pollutants in the river will often be taken up by mussel species as they filter feed, and a
subsequent die-off of mussels in that area can then be used as an indicator of a water quality
issue. The freshwater mussel fishery was once a valuable commodity of the Mississippi and
Ilinois Rivers. Over-harvesting, habitat decline, and the introduction of Zebra mussels
(Dreissena polymorpha) pushed many mussel species to the brink of extinction. Today, many
freshwater mussel species on the UMR are considered priority species or species of concern
(USFWS, 2019).

2.8.1.8. Amphibians & Reptiles. Populations of amphibians have been
declining around the world (Stokstad, 2004). The USGS is working to understand the extent
and causes of such declines in the Midwest with assistance from the Amphibian Research and
Monitoring Initiative (ARMI). To date, USGS and ARMI have described 89 species of
amphibians that inhabit the UMR (IL, IA, MN, MO, and WI) (Lanoo, 1998). These observed
species of amphibians breed in a variety of habitats; however, the majority utilize wetlands
and floodplain forests within the UMR. In general, small, closed-canopy sites with less
emergent vegetation and primary productivity are probably less productive for amphibians
than more open canopy, often larger, wetlands (Corps, 2012).
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Project lands and floodplains make up a portion of the State of lowa’s Amphibian and Reptile
Conservation Area along the Iowa, Cedar, and Mississippi Rivers in south-east [owa. This
conservation area includes 2/3 of the state’s amphibian and reptile species. Project lands are
home to some state threatened and endangered snake species. A Refuge Resource of Concern,
the copperbelly watersnake (Nerodia erythrogaster neglecta) uses the wetland scrub/shrub
habitats and the diamondback watersnake (Nerodia rhombifer) uses wetland habitats
(USFWS, 2019).

2.8.2. Vegetative Resources. The Project lands and associated accreted lands were
reviewed and summarized for vegetative resources to provide baseline information for MP
purposes. This Level 1 vegetative resources summary was completed using the USGS, Upper
Midwest Environmental Science Center (UMESC) 31 classification land use/land cover layer.
Further summarization to the UMESC 7 classification layer is shown in Figure 2-6 and are
referred to as land cover categories for the purposes of this report.

Developed, 1%

=

Sand/Mud, 1% |

194

__—lorass, 1

Water, 35%

Forest, 51%

Figure 2-6. Land Cover Category Summary for Project Lands (UMESC 7 Class)

Water levels and seasonal flooding have a large impact on vegetative resources on the Project.
As noted n the wetland portion this chapter, roughly 94 percent of project lands are shown as
wetlands in baseline information. This has a profound influence on the nature and species of
vegetative resources on Project lands. Almost 85 percent of the 50,000 acres of forest (the
dominant land cover category) is floodplain forest that is prone to seasonal or routine
flooding. Just over 34,000 acres of submerged Project lands are covered by open water but
include aquatic plants on roughly 40 percent of that footprint. This hydraulic influence is seen
on the over 10,000 acres of marsh, the next most predominant land cover category, mainly
created from the permanent impoundment of water upstream of the dams. The remaining 3
percent of lands include developed, grassland, sand/mud, and agricultural land cover
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categories. Those areas that do not flood or routinely flood provide the greatest amount of
plant species diversity on areas such as upland oak forest and sand prairies.

The following descriptions of the land cover classifications and associated Project area
provide more detailed information on the land cover and typical species. They were adapted
from USGS guidance (USGS, 2004). Some of the classifications were further subdivided
utilizing regional forest stand classifications. The overall percent of the land cover in
comparison to the overall Project land footprint (regardless of current terrestrial or submerged
status of acquired lands) is also shown for each land cover. A Vegetative Resource Level One
Inventory was completed for the Project, providing acreages for each of the land cover
classifications described below. A detailed breakdown of this inventory can be found in Table
2-7. The plants listed in this section are native and desirable species unless otherwise noted
below as non-native and/or invasive plants. For more information on invasive plants, please
refer to Section 2.8.5, Invasive species.
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Table 2-7. Level One Inventory of Vegetative Resource Acreages on Mississippi River Project Lands

Pool

Vegetative Resource 11 12 13 14 15 16 17 18 19 20 21 22 Totals
Floodplain Forest 2.790 3.482 | 5.407 | 4.388 - 3.801 | 6.150 [ 5.852 11 57 6.318 | 4.179 42.433
Lowland Forest 3 33 114 T 2 31 83 176 - 7 5 7 468
Salix Community 209 151 414 25 - 347 674 850 - - 307 57 3.035
Populus Community 229 144 210 24 - 179 70 147 - 2 1.464 | 1,600 4,069
Conifers - - 1 - - - - - - - - - 1
Upland Forest - 10 - - - 17 13 1 - - - - 42
Scrub/Shrub 23 1 4 2 - - - - - - - - 30
Grassland 7 4 199 7 - - 16 13 - - - - 246
Levee 7 16 221 62 - 11 151 345 - 86 11 23 933
Developed 96 175 169 138 10 167 44 122 16 23 118 91 1.168
Roadside 43 6 96 11 - 34 54 11 - 3 12 27 296
Agriculture 1 - 94 7 - 21 10 55 - 68 10 14 280
Plantation - - 12 - - 9 8 - - - - - 29
Pasture - - - - - - 1 - - - - - 1
Mudflat - 2 1 - - 9 3 3 - - 134 15 166
Deep Marsh Annual - - - 12 - - - - - - - - 12
Deep Marsh Perennial 508 525 1.459 158 - 19 263 9 - - - - 2.940
Deep Marsh Shrub 1 36 16 - 122 137 373 - - - - 692
Sand Bar 8 1 3 - - 172 17 7 - 3 76 81 367
Sand - 3 - - - - - 4 - 1 - - 8
Shallow Marsh Annual - 2 1 - - 67 183 202 - 11 193 199 858
Shallow Marsh Perennial 236 472 1.655 177 - 96 421 70 - - - 5 3,132
Shallow Marsh Shrub 10 1 108 10 - 50 105 4 - - 7 20 316
Wet Meadow 462 636 737 49 - 135 204 117 1 27 4 12 2.383
Wet Meadow Shrub 48 19 113 14 - 31 39 17 5 - 129 47 461
Rooted Floating Aquatics 919 267 3.217 167 - - 152 35 - - - - 4,757
Submersed Aquatic Vegetation 1.471 1.310 | 5.519 196 - 69 152 290 - - - - 9.006
Open Water 2.416 1.717 | 6.016 | 1.361 2 2,095 | 2.843 | 2.639 2 59 771 774 20.696
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¢ Floodplain Forest (43%). Floodplain forest is found at or near the water table
where it becomes inundated from spring flooding and high-water events. Floodplain
forests are terrestrial areas found on islands, near the shorelines of riverine lakes,
ponds, and backwaters. These forests are composed predominantly silver maple (4Acer
saccharinum).

With the lack of natural floodplain disturbances and increased flooding, floodplain
forest compositions have a high probability of transitioning to a maple-ash-elm
community. Most of the floodplain forests already host this community type based on
total land cover percentages. Historically, this community type was not as dominant as
it is today. Other than silver maple, species frequently found in the flood plain forest
include elm (Ulmus), cottonwood (Populus), willows (Salix sp.), green ash (Fraxinus
pennsylvanica), and river birch (Betula nigra). Although silver maples are less flood
tolerant than the willow community, they can withstand annual flooding.

The 2008 Status and Trends of Selected Resources of the Upper Mississippi River
System report advised that floodplain forest was listed as degrading in the impounded
reaches including declining in 25 of 31 total reaches. The greatest decline found in the
study was in Pool 18, where forest decreased by 27% (4,700 acres). The study cited an
increase in average water levels, a higher water table, and increased sedimentation rates
as factors in the decline. Changes in flood frequency, duration, and depth resulting
from river impoundment and channelization were also cited as causing reduced
diversity within UMR forests (USGS, 2008).

Floodplain forests perform important ecosystem functions that benefit water quality
and wildlife. These landscape features act as natural filtration systems, help reduce
erosion, and make up the structural framework of riparian ecosystem habitats. Multiple
scales of ecological function are dependent on flood plain forests within the UMR.
Floodplain forests also provide crucial habitat for wood ducks (4ix sponsa), mallards
(Anas platyrhynchos), bald eagles (Haliaeetus leucocephalus), prothonotary warblers
(Protonotaria citrea), Indiana bat (Myotis sodalist), northern long-eared bat (Myotis
septentrionalis), little brown bat (Myotis lucifugus), and other bird and bat species.
According to the Port Louisa NWR Habitat Management Plan, these riparian forests
support 5 of the refuge’s 14 priority Refuge Resources of Concern and are worthy of
management (USFWS, 2015).

e Lowland Forest (<1%). The Lowland Forest land cover represents areas along the
riverbanks and within the floodplain that are drier than floodplain forest sites and are
>10% vegetated with temporarily flooded forests. Common vegetation types include
northern pecan (Carya illinoinensis), shagbark hickory (Carya ovata), river birch,
American sycamore (Platanus occidentalis), and red/black oak (Quercus sp.). This
general class is most common in southern reaches of the Upper Mississippi and Illinois
River Systems and is typically found growing on moist, well-drained soils. Corps
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foresters regionally recognize Oak-Hickory Community as a subset of the Lowland
Forest land cover classification.

o Oak-Hickory Community. Pin oak (Quercus palustris) is the dominant species
in this community type. However, the more defining characteristic is the high
species diversity including species such as bur oak (Quercus macrocarpa), swamp
white oak (Quercus bicolor), northern pecan, shellbark hickory (Carya laciniosa),
hackberry (Celtis occidentalis), silver maple, American elm, hawthorn (Crataegus
spp.), and American plum (Prunus americana). Hard mast species, such as oaks,
have significantly declined and now occur on less than 10 percent of the floodplain
(UMRCC, 2002). Very little natural regeneration is occurring on these sites,
prompting extensive planting efforts to regenerate these important communities.

e Salix (Willow) Community (3%). The Salix Community is typically found in areas
near the shoreline or around lakes, ponds, and backwaters that are >10% vegetated with
seasonally flooded willow trees or shrubs. These forests or shrub communities are
>50% willow and may include other floodplain forest types. This general class
typically grows with an emergent, grass, and/or forb understory on moist and saturated
soils.

Willow communities are generally considered a pioneer community and are often the
first tree species to establish on newly-created terrestrial landforms (i.e., island sand
deposits, silted-in backwaters) or aquatic transition zones. Willow will establish in
dense stands and enhance sediment deposition and land building, an important step that
allows new species to establish themselves in the future. The primary species include
sandbar willow (Salix interior), black willow (Salix nigra) and peachleaf willow (Salix
amygdaloides). Willow is not a long-lived species and as landform deposition
continues, these communities will transition to a maple-ash-elm or wet shrubland
community.

e Populus (Cottonwood) Community (4%). The Populus Community represents
lowland areas that are >10% vegetated with seasonally flooded cottonwood trees.
These forests are >50% eastern cottonwood (Populus deltoides) and may include other
floodplain and lowland forest types. This general class is typically a pioneering species
of disturbed areas and is generally found growing on moist soils. Populus communities
are tall and often grow monotypically, as well as adjacent to or along with floodplain
forest or lowland forest types.

Eastern cottonwood is a quick growing pioneer species that will readily establish on bare
soil. Under natural river-floodplain dynamics this would be on newly formed sandbars
or downstream ends of islands, often establishing in conjunction with sandbar willow
communities. This species will also be one of the first trees to inhabit abandoned
agricultural fields. This community type is relatively short-lived (80-120 years) and will
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eventually transition to a maple-ash-elm community. Usually, the latter species
germinate and establish at the same time as or soon after the eastern cottonwood but take
longer to reach the upper canopy. This community type is tolerant of annual flooding,
but not as tolerant as black willow or wet shrubland communities. With modern river
management in the pooled river reaches, sandbar formation has been reduced and this
community type is declining in dominance.

¢ Conifers (<1%). Conifers represent forested areas that are >10% vegetated with
natural or semi-natural evergreen communities. These communities are typically pine
but may also include eastern red cedar (Juniperus virginiana). This general class is
infrequently flooded and is typically found growing in lowland or upland situations
where the soils are well drained.

e Upland Forest (<1%). Upland Forest represents forested areas that are >10%
vegetated with forests growing on hills near the edge of the floodplain, or out of the
floodplain. This general class typically consists of red or white oak, hickory, elm, and
other deciduous trees. Upland forests are infrequently flooded and are typically found
growing at higher elevations where soils are drier.

e Shrub/Scrub (<1%). This community type is indicative of poor drainage and
persistent flooding throughout much of the growing season. It is commonly found
occupying silted in backwaters or areas where water is trapped due to natural or man-
made levees. Dominant species include black willow, swamp privet (Forestiera
acuminata), buttonbush (Cephalanthus occidentalis), and green ash. Longevity of this
community depends upon on the continued rate of sedimentation and duration of
flooding. Eventually, this community will transition to a maple-ash-elm community.

o Grassland (<1%). Grassland represents drier upland areas that are >10% vegetated
with perennial grasses and forbs. This general class may include fallow fields, sand
prairies, and shrubby vegetation <25%. It generally exists near other upland types, such
as scrub-shrubs or upland forest. Grasslands are infrequently flooded and are typically
found growing where soils are dry. Dry and sand prairies are types of grasslands falling
under this land cover classification.

o Dry Prairie. Although the wet prairie was very extensive, the largest grassland
of the UMRS floodplain was likely that of the dry prairie. Dry prairies occupied
higher terraces that experienced flooding for short durations or that rarely
flooded. Dry prairie communities were dominated by big bluestem (4dndropogon
gerardi), indian grass (Sorghastrum nutans), sideoats grama (Bouteloua
curtipendula), Canada wildrye (Elymus canadensis), Canada goldenrod (Solidago
canadensis), compassplant (Silphium laciniatum), and sawtooth sunflower
(Helianthus grosseserratus). Fire maintained these communities and rapid tree
invasion occurred with fire suppression. With the advent of the steel-bladed plow,
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dry prairies were rapidly converted to cropland and only remnants remain.

o Sand Prairie. This prairie type was found on sand deposits left by glacial
outwash. These sites were the most xeric and supported many species that are
found in the mixed and short grass prairies of the western United States.
Dominants included hairy grama (Bouteloua hirsute), prairie Junegrass (Koeleria
macrantha), porcupine grass (Miscanthus sinensis), sand dropseed (Sporobolus
cryptandrus), and little bluestem (Schizachyrium scoparium). This land cover also
includes state listed species such as the fragile prickly pear (Opuntia fragilis),
Kittentails (Besseya bullii), False Heather (Hudsonia tomentosa), Phacelia
(Phacelia gilioides), James' Clammyweed (Polanisia jamesii), and
Patterson's Bindweed (Stylisma pickeringii). Like the other grassland
communities, maintenance is through the use of prescribed fire.

o Levee (1%). Levee represents all continuous dikes or embankments designed for
flood protection. This general class is elevated and is typically covered with a mix of
perennial grasses and forbs. Occasionally, shrubs may grow along or atop these
structures. Levees are more commonly found in the southern reaches of the Upper
Mississippi River System and are considered infrequently flooded.

e Developed (1%). Developed represents areas that are predominantly artificial in
nature. This general class includes residential homes in populated areas, homesteads in
rural settings, farmsteads, industrial complexes, parks, locks and dams, marinas, boat
launches, riprap, and newly constructed artificial islands. Most developed areas are
considered infrequently flooded; however, riprap and newly constructed artificial
islands may be seasonally or temporarily flooded.

e Roadside (<1%). Roadside represents roads, highways, and railroads along with
their respective rights-of-way. These rights-of-way are typically covered with a mix of
perennial grasses, forbs, and shrubs (< 25%). Scattered trees (<10%) may also be
present. Typically, RD is used to classify only major, rural roadways, leaving out small
narrow roads and trails. Roads within developed areas are mapped as part of the DV
general class. Roadside is considered infrequently flooded.

e Agriculture (<1%). Agriculture represents all obviously cultivated fields for crops.
This general class may include transitional fallow fields that show evidence of tilling.
Because of a large floodplain, vast agricultural areas are common in the southern
reaches of the Upper Mississippi and Illinois River Systems. Agriculture is generally
considered infrequently flooded; however, it is not uncommon to find cultivated fields
within seasonally or temporarily flooded areas.
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¢ Plantation (<1%). Plantation represents forested areas that are >10% vegetated
with commercially grown evergreen plantations, large nurseries, or orchards. This
general class typically consists of red pine (Pinus resinosa) or white pine (Pinus
strobus) but may include other coniferous or deciduous trees. Plantations are
infrequently flooded and are typically found growing in lowland or upland situations
where the soils are well drained.

e Pasture (<1%). Pasture represents areas used for the production of livestock. This
general class typically grows with a mix of perennial grasses and forbs used for
pasturing. Grasses and forbs are generally grazed and are maintained relatively short.
Some of these grasses and forbs may also be hayed. Scattered shrubs (<25%) and trees
(<10%) may be present. Pastures are considered infrequently flooded.

e  Mudflat (<1%). Mudflats represent portions of lakes, ponds, backwaters, or
shorelines that are seasonally flooded and exposed with non-vegetated mud. This
general class may have small inclusions (<10%) of persistent or non-persistent
emergent vegetation, sedges, grasses, or forbs. If exposed long enough, mudflats that
remain moist will usually transition into the submersed marsh annual class.

Sandbars and mud flats are found along shores where receding water levels have left
flat exposed areas. They are also found behind dikes where deposition results in
sandbars, downstream of locks and dams, and in the river where deposition has resulted
in semi-permanent or permanent islands. Vegetation cover is sparse and generally
herbaceous consisting of annual grasses, composites, and sedges. Willow, cottonwood,
and silver maple seedlings may be found. This habitat is subject to frequent inundation
which often limits vegetation.

e Deep Marsh Annual (<1%). Deep Marsh Annuals represent portions of lakes,
ponds, marshes, or backwaters that are >10% vegetated with wild rice (Zizania sp.).
This general class is dominated by wild rice, but may have inclusions of submersed,
non-rooted floating aquatics, rooted floating aquatics, or emergent vegetation. It is
typically found growing between water depths of 0.25 and 2 m with a silty or mucky
bottom. This general class is semi-permanently flooded throughout the year.

e Deep Marsh Perennial (3%). Deep Marsh Perennials represent portions of lakes,
ponds, marshes, or backwaters that are semi-permanently flooded and >10% vegetated
with persistent emergent vegetation dominated by pickerelweed (Pontederia cordata),
broadleaf arrowhead (Sagittaria latifolia), cattail (Typha sp), or bur-reed (Sparganium
sp). This general class may have inclusions of submersed, non-rooted floating aquatics,
rooted floating aquatics, or other emergent vegetation and is typically found growing in
water up to 1 m deep.
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e Deep Marsh Shrub (1%). Deep Marsh Shrubs represent areas in or around lakes,
ponds, backwaters, or shorelines that are >25% vegetated with semi-permanently
flooded shrubby vegetation. Common vegetation types include buttonbush
(Cephalanthus occidentalis) and water willow (Decodon verticillatus). This general
class may have inclusions of submersed, non-rooted floating aquatics, rooted floating
aquatics, or emergent vegetation. It is typically found growing in shallow water.

e Sand Bar (<1%). Sand Bar represents areas that are temporarily flooded and
exposed with non-vegetated sand flats. They are typically found in or near the main
channel and are often associated with wing dams, shorelines, and islands. This general
class may have small inclusions of grasses or forbs (<10%) or shrubs (<25%), but
usually does not support plant life.

e Sand (<1%). Sand represents areas that are infrequently flooded with non-
vegetated sand. It typically includes sand spoil banks, beaches, and other sandy areas
that are upland. This general class may have small inclusions of grasses or forbs
(<10%), trees (<10%), or shrubs (<25%).

e Shallow Marsh Annual (1%). Shallow Marsh Annuals represent portions of lakes,
ponds, backwaters, mudflats, or shorelines that are seasonally flooded and >10%
vegetated with annual (non-persistent) emergent vegetation. Common vegetation types
include wild millet (Echinochloa sp), pinkweed (Polygonum pensylvanicum), spike-
rush (Eleocharis palustris), red-root flatsedge (Cyperus erythrorhizos), and beggarticks
(Bidens sp). This general class may have inclusions of submersed, non-rooted floating
aquatics, or persistent emergent vegetation. It is typically found growing on soils that
are saturated or inundated by water up to 0.2 m deep.

e Shallow Marsh Perennial (3%). Shallow Marsh Perennials represent portions of
lakes, ponds, backwaters, or shorelines that are seasonally flooded and >10% vegetated
with persistent emergent vegetation. The SMP denote the transition zone between deep
marsh perennials and wet meadow. Common vegetation types include bulrush
(Scirpus), purple loosestrife (Lythrum), giant reed grass (Phragmites), and smartweed
(Polygonum). This general class may have inclusions of submersed, non-rooted floating
aquatics, or other emergent vegetation. It is typically found growing on soils that are
saturated or inundated by water up to 0.2 m deep.

¢ Shallow Marsh Shrub (<1%). Shallow Marsh Shrubs represent areas near the
shoreline or around lakes, ponds, and backwaters that are >25% vegetated with
seasonally flooded shrubby vegetation. It typically grows with mixed emergents,
grasses, and forbs. This general class tends to be drier than deep marsh shrubs, but
wetter than wet meadow shrubs. Sandbar willow may be growing in this mix of
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shrubby vegetation. Shallow marsh shrubs are typically found growing on soils that are
saturated or inundated with little water.

e Wet Meadow (2%). Wet Meadow represents lowland areas that are >10%
vegetated with perennial grasses and forbs. Common vegetation types include non-
native and invasive reed canary grass (Phalaris), rice cut-grass (Leersia), and
goldenrod (Solidago). This general class may have small inclusions of woody
vegetation, sedges, or emergent vegetation, such as smartweed or purple loosestrife. It
is typically found growing on saturated soils and is often considered the transition zone
between aquatic communities and uplands.

e Wet Meadow Shrub (<1%). Wet Meadow Shrubs represent lowland areas that are
>25% vegetated with temporarily flooded shrubby vegetation. This general class tends
to be drier than shallow marsh shrubs, but wetter than scrub-shrubs, and typically
grows with a mix of sedges, grasses, and forbs. Common vegetation types include alder
(Alnus), elder (Sambucus), false indigo (Amorpha), dogwood (Cornus), and willow.
Wet meadow shrubs are typically found growing on saturated soils.

¢ Rooted Floating Aquatics (5%). Rooted Floating Aquatics represent portions of
lakes, ponds, marshes, backwaters, or channel borders that are >10% vegetated with
water lilies (Nymphaea and Nuphar) or American Lotus (Nelumbo). This general class
i1s dominated by rooted floating aquatics, but may have inclusions of submersed, non-
rooted floating aquatics, or emergent vegetation. It is typically found growing between
water depths of 0.25 and 2 m. This general class remains permanently flooded all year.

e Submersed Aquatic Vegetation (9%). Submersed Vegetation represents portions
of lakes, ponds, channel borders, or backwaters that appear >10% vegetated with
vegetation growing and remaining underwater. This general class is dominated by
submersed vegetation, but may have inclusions of non-rooted floating aquatics, rooted
floating aquatics, or emergent vegetation. It generally grows between water depths of
0.5 and 2 m. This general class remains permanently flooded all year. Submersed
vegetation that does not reach the water’s surface may not be visible on the
photographs and would be classified as OW. Submersed vegetation serves as an
important food source for many species on the UMR, including waterfowl migrating
down the Mississippi Flyway in the fall.

Sampling conducted indicates that frequency of submersed aquatic vegetation
decreases rapidly below Lock and Dam 13 and rarely occurs downstream of Lock and
Dam 19 (UMESC, 2008).

e Open Water (21%). Open Water represents the main channel and portions of
lakes, ponds, and backwaters that remain permanently flooded all year and appear
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<10% vegetated. Areas that have >10% vegetation are classified into a general class
that best represents that vegetation type, except in the instance of duckweed (Lemna,
Spirodela, and Wolffia) and other non-rooted floating aquatics. Because duckweed is
free-floating, it can relocate day-to-day depending on current and wind direction.
Therefore, any area of water containing dense duckweed will be classified as Open
Water.

2.8.3. Wetlands. Wetlands are an identified Resource of Concern and Trust Resource
under the USFWS NWR System (USFWS, 2012). In referencing the USFWS National
Wetlands Inventory, 93,000 acres (roughly 94 percent of the Project’s 99,000 acres) are listed
as wetlands. Natural floodplain backwaters of the UMR were enlarged and enhanced by
construction of locks and dams to improve commercial and recreational navigation in the
1930s (USFWS, 2008). At low to moderate levels of river discharge, the navigation dams
impound water over extensive areas of river floodplain, changing the formerly seasonally
flooded floodplain terrestrial areas into continuously inundated shallow aquatic and wetland
habitats (Corps, 2000).

The UMR and its floodplain were given RAMSAR designation as the Upper Mississippi
River Floodplains Wetland of International Importance in 2010. RAMSAR sites are
designated by the Convention on Wetlands, known as the RAMSAR Convention, which is an
intergovernmental environmental treaty established by UNESCO in 1975 (USFWS, 2010).
This designation includes more than 300,000 acres of Federal and state lands and waters of
the UMR from Rock Island, IL, to Wabasha, MN. The lands included in the RAMSAR
designation support more than 200 nesting pairs of bald eagles, 120 species of fish, 42 species
of freshwater mussels, and provide migration habitat for close to 50 percent of the world’s
population of canvasback ducks (USFWS, 2010).

USFWS National Wetlands Inventory was referenced to estimate Project wetland acreage and
type in Table 2-8 (USFWS, 2019). Most forested lands on Project are wetlands which
strongly affects the species found in the Floodplain Forest, Lowland Forest, Populus
Community, Salix Community, and Shrub/Scrub land cover types. Careful consideration and
planning are also necessary for projects or forest management to avoid unauthorized
placement of fill in these jurisdictional wetlands. Management such as placement of dredged
material to create berms for better tree survival from flooding or piling of treetops and
chipping material during forest management are all considered fill and would be duly
regulated.
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Table 2-8. Level One Inventory of Wetland Acreages on Mississippi River Project Lands

Emergent Forested/ Freshwater o
s Wetlfnd Shrub Wetland Pond fane Hiverine
11 785 2,932 1225 433 4,708
12 106 3.617 80 4,335 614
13 1.816 5.490 409 12,171 4,613
14 366 4,235 L2 1.220 467
15 - - - 5 1
16 228 4,125 246 883 1.566
17 743 6,770 367 2,993 96
18 236 6.765 316 1,171 2,081
19 1 8 1 - 3
20 1 53 - 25 44
21 253 7.286 128 967 4
22 230 5.928 93 794 13
Totals 4,765 47,210 1,933 24,998 14,210

2.8.4. Threatened & Endangered Species. The 1973 Endangered Species Act (ESA)
states that all Federal departments and agencies shall seek to conserve endangered (E) and
threatened (T) species and shall utilize their authorities in furtherance of the purposes of the
ESA. The purposes of the ESA are to provide a means whereby the ecosystems upon which
endangered and threatened species depend may be conserved and to provide a program for the
conservation of such federally listed species.

The USFWS is the lead agency administering and enforcing the ESA. It is the policy of the
Corps that all Project lands and waters will be managed in a manner which assists in the
overall conservation of federally listed endangered and threatened species, and the ecosystems
upon which they depend. Species and/or their critical habitats that occur on water resources
development projects shall be protected and/or conserved in accordance with the ESA| as
amended, and with existing statutes.

Species which are candidates for listing will also be given consideration. Conservation
methods and procedures will be utilized which will enable the inventory and protection of
these species of special concern and their habitat, as well as the participation in their recovery.
Corps personnel will cooperate in the management of state-listed and protected species.

2.8.4.1. Federally Threatened and Endangered Species. Eighteen plant and
animal species have been determined to be potentially occurring within the floodplain or
spending a portion of their life within the river or adjacent habitats and are designated as
endangered, threatened, or candidate under the authority of the 1973 Federal ESA. These
species are listed in Table 2-9.
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State Listed in One or More Counties !

C;I::E:n S(;I::::ic P;gi:l:l Located in the Project Area
} WI IA IL MO

Indiana Bat Mpyotis sodalis Endangered X X X
Northern Long-eared Bat Myotis septentrionalis Threatened X X X
Gray Bat Myotis grisescens Endangered X X
Higgins Eye (pearlymussel) Lampsilis higginsii Endangered X X X X
Sheepnose Mussel Plethobasus cyphyus Endangered X X X
Spectaclecase (mussel) Cumberlandia monodonta Endangered X X X X
Eastern Black Rail Laterallus jamaicensis jamaicensis Threatened X
Pallid Sturgeon Scaphirhynchus albus Endangered X X X
Eastern Massasauga Sistrurus catenatus Threatened X X X
Decurrent False Aster Boltonia decurrens Threatened X X
Eastern Prairie Fringed Orchid Platanthera leucophaea Threatened X X X X
Western Prairie Fringed Orchid | Platanthera praeclara Threatened X
Mead’s Milkweed Asclepias meadii Threatened X X X
Prairie Bush-clover Lespedeza leptostachya Threatened X X X
Northern Wild Monkshood Aconitum noveboracense Threatened X X
Rusty Patched Bumble Bee Bombus affinis Endangered
Hine’s Emerald Dragonfly Somatochlora hineana Endangered X X
Monarch Butterfly Danaus plexippus Candidate
Towa Pleistocene Snail Discus macclintocki Endangered X X

! Mississippi River Master Planning Project Area Counties (Source: USFWS IPaC February 2022)

Wisconsin: Grant

Towa: Clayton, Dubuque. Jackson. Clinton. Scott. Muscatine, Louisa. Des Moines, Lee
Illinois: Jo Daviess, Carroll, Whiteside, Rock Island, Mercer, Henderson. Hancock, Adams, Pike, Calhoun
Missouri: Clark, Lewis, Marion, Ralls
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2.8.4.2. Wisconsin, Iowa, Illinois, and Missouri Special Concern,
Threatened, and Endangered Species. The States of Wisconsin, Iowa, [llinois, and Missouri
have developed lists of species that are considered endangered, threatened, rare and scarce
within their respective states. These designations have similar definitions as the Federal
definitions, except that the status is at a state level. Many of the state-listed species are
common over a much larger geographical area and are considered rare within a particular
state because the area lies on the periphery of the species range and have smaller populations.
There are some species, however, where the population decline occurs over the entire range of
the species.

In addition to the endangered, threatened, and rare designations, each state has another
category called “Special Concern”. Special concern species are those species that are not rare,
threatened, or endangered, but are extremely uncommon in an area or have unique or highly
specific habitat requirements and deserve careful monitoring. Species on the periphery of their
range, that are not listed as endangered or threatened, may be included 1n this category along
with those species that were once listed as endangered or threatened but now have increasing
protected or stable populations.

As shown in Table 2-10, there are approximately 214 state-listed species of special concern,
threatened, or endangered plants and animals potentially found on Project lands and waters.

Appendix H provides a full list of the 214 species.

Table 2-10. State Listed Species Summary

WI IA IL MO Total
Species 1 county 9 counties 10 counties | 4 counties (No Duplicates)

Plants 9 35 17 22 68
Birds 16 12 17 9 34
Fish 16 9 8 6 25
Mussels 15 10 12 5 24
Insects 7 16 4 3 24
Mammals 6 6 3 5 13
Amphibians 2 2 2 2 7

Reptiles 7 11 8 5 19
Total 78 101 71 57 214

For a full list of species considered for this table, see Appendix H.

The State Listed and Species of Concern data was compiled from records of species known to
occur within and adjacent to the river floodplain corridors. The information was cross
referenced using USFWS Refuge Habitat Management Plans, Refuge Comprehensive
Conservation Plans, Natural Heritage Databases and county-level records of occurrence from
website databases maintained and administered by the WI DNR (2019), IA DNR (2019), IL
DNR (2019) and MDC (2019). These data are not based on comprehensive inventories of the
states and the lack of records for a particular area should not be interpreted to mean that
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significant resources are not present. Further, the type of information tracked and recorded in
each database varies by state.

2.8.5. Invasive Species. Invasive plants, animals, diseases, and insects are quickly
becoming significant threats to the earth’s biological diversity, as well as human health.
Invasive species are defined as species not normally occurring in a specific area and whose
introduction results in economic or environmental degradation or harm to human health.
These species did not evolve alongside native species within the ecosystem, and therefore
often do not have natural predators to control their populations. If left unchecked, these
invasive species can proliferate quickly, outcompeting native species and potentially causing
severe habitat degradation. There are a number of exotic and native invasive plant species that
suppress tree regeneration and native plant species in the floodplain forest by competing for
water, sunlight, nutrients, and space. The vast majority of Project lands have some form of
invasive species of plant or animal found onsite.

While the overall number of invasive plant species is very large and continues to grow, a
select number of invasive species are of special concern. These plant species include reed
canary grass (Phalaris arundinacea); Japanese hop (Humulus japonicas); bur cucumber
(Sicyos angulatus); white mulberry (Morus alba); amur honeysuckle (Lonicera maackii) tree
of heaven (Ailanthus altissima) garlic mustard (A/liaria petiolata) and oriental bittersweet
(Celastrus orbiculatus); Additional species of special concern include emerald ash borer
(Agrilus planipennis); gypsy moth (Lymantria dispar dispar); big head carp
(Hypophthalmichthys nobilis); and silver carp (Hypophthalmichthys molitrix). This is not an
all-inclusive invasive species list for the Project, but instead a handful of the hundreds of
invasive species that have already infested and continue to arrive in the UMRS. The list of
invasive species will likely grow in the future and managers must remain vigilant and act
quickly as new threats arise. Asian long-horned beetle (Anoplophora glabripennis), round
gobies (Neogobius melanostomus), thousand canker disease (Geosmithia morbida) are threats
not yet within the Project area but have the potential to be in the future. The Project
Operational Management Plan contains additional information on the invasive species.

2.8.6. Ecological Setting. The Mississippi River and its tributaries shaped the landscape
and provided the morphological setting for the ecosystem. Broad floodplains with gravel
terraces, oxbow lakes, backwater areas, and periodically flooded bottom-land forests now
characterize the ecosystem of this large alluvial river. Today, the river continues to direct the
dynamics of the ecosystem. One way this occurs is through the river’s annual flood pulse. A
river’s flood pulse refers to the annual cycle of the water level, from low flow to flood crest
and back to the low elevation (Junk, Bayley, & Sparks, 1989). During years of large flood
events, the floodplains do not merely store water, they become part of the flowing river itself,
conveying water slowly downstream through the forests and marshes. Over millennia, plant
and animal species have adapted to exploit, tolerate, or escape these flood events.

The annual flood pulse in the river valley controls the composition of the floral and faunal
communities and provides these riparian communities with water, nutrients, and sediments.
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The vegetation types present in this floodplain are directly related to elevations from the river,
and to the frequency, duration, and depth of flooding (Figure 2.7). As a result, riparian
communities are among the most diverse and productive on earth, providing habitat for many
different species of mammals, birds, fish, reptiles, and amphibians. A wide variety of wildlife
thrive in the unique ecological conditions of riverine forests and wetlands. Riparian
ecosystems in their natural state provide many basic wildlife needs, such as vegetation for
foraging, water for drinking, and lush growth for hiding and nesting cover.
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Figure 2-7. Hypothetical Floodplain Cross Section Illustration of Habitat Types
Likely to Occur on the Upper Mississippi River System (Nelson, 2001)
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2.9. CULTURAL RESOURCES

The most recent revision to the Project’s Historic Properties Management Plan occurred in
August 1995 (Benn et al., 1995).

Located almost entirely within the Mississippi River alluvial plain, human habitation in and
near the Project spans the past 13,000 years. This includes the retreat of glacial ice during the
Paleoindian Period through the Archaic and Woodland periods, followed by occupations by
Oneota tradition peoples, historic tribes and later, mostly European or Euro-American settlers.

Of great significance to the Project is Landform Sediment Assemblage (LSA) modeling.
LSAs are geologic units that define the river’s Late Wisconsinan and Holocene alluvial fills.
The most complete LSA maps in the entire Mississippi River basin are associated with the
Project’s Guttenberg, IA, to Saverton, MO reach (Bettis ef al. 1996). The LSA data provides
baseline geologic information relating to the archeological potential of landforms throughout
the precontact and historic periods, greatly assisting in managing the valley’s cultural
resources. For instance, in areas mapped as Kingston Terrace, archeological potential is
exceptionally high, sometimes containing more than two dozen Precontact Era sites per
square mile. Alternately, landforms comprised entirely of recent alluvium have no precontact
habitation potential. This model 1s dynamic, refined with every new archeological project
(e.g., Benn and Blikre 2010; Thompson 2014).

Archeological survey, testing and mitigation have occurred at Project lands, although some
archeological work pre-dates the utilization of modern field methods. Only a small fraction of
the Project’s acreage has been subjected to archeological investigation. State site files and
historic preservation offices document surveys on 24,712 land-based acres (Table 2-11).

Table 2-11. Archeological Survey Coverage on the Project’s Lands

Acres
Total Fee Documented Percent

State Title Area ! Archeological Survey Surveyed
Towa 25,834 11,544 45%
Nlinois 32.355 11.035 34%
Missouri 3,279 1.872 58%
Wisconsin 2.926 261 9%

Total 64,393 24,712 38%

! Includes only acquired and accreted lands above the ordinary high-water mark.

Construction has destroyed some recorded sites and shoreline erosion continues to scour other
properties away. However, sedimentation mantles some sites in historic alluvium, effectively
sealing deposits. In many cases, archeological sites remain in relatively undisturbed contexts,
such as high terrace landforms. Some of the Project’s 227 archeological sites on Project lands
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are located underwater; others are situated along the river's periphery or on adjacent higher
elevations.

Protective measures employed by the Corps at the Webster Village and Mounds site
(11CA44) exemplify efforts to preserve significant Project sites. The Late Woodland Webster
Site’s mounds had not yet begun to erode into the river, but village-related features were
being lost to riverbank erosion. Shoreline stabilization at the site utilized 7,100 tons of riprap
placed along 700 feet of exposed cutbank (Benn and Bettis 1996; Corps 2001).

Most of the Project’s sites have no associated National Register of Historic Places (NRHP)
eligibility determinations or NRHP recommendation provided by the mvestigating
archeologist. NRHP-listed sites are limited to two properties: 47GT266, the Woodland culture
Hog Hollow site, which includes at least one house remnant, and 13DB9, the National
Historic Landmark, a ca. 1780-1830 Meskwaki Village, known as Kettle Chief or Peosta’s
Village. Other determinations or recommendations include 36 NRHP-eligible, 29 potentially
eligible, and 59 ineligible sites. The remaining 101 archeological sites on Project lands have
no recorded NRHP eligibility recommendation. An NRHP Multiple Property Documentation
form that relates to the nomination of 38 prehistoric sites—many on Corps-managed land—was
prepared, but not finalized (Benn & Halvorson, 2001).

Table 2-12 depicts information on known Project land archeological sites. Site counts on
surrounding lands are included as a reminder that other potentially significant sites may be
situated in close proximity to Project lands.

Table 2-12. Archeological Sites On and Near the Project’s Fee Title Lands

ESAs
Site Counts (fee title land only)
On Fee Outside Fee Title Land,

State Title Land | But Within 500 Meters Yes No
Towa 122 349 80 42
Illinois 69 244 58 11
Missouri 12 41 6 6
Wisconsin 24 141 24 0
Total 227 775 168 59

Seventeen sites have yielded human remains or are prehistoric mounds and therefore may
contain human remains. These include four sites in Iowa, twelve in Illinois, and one in
Wisconsin. There are no known mortuary-related sites on the Project’s Missouri lands. A
breakdown of sites by their cultural affiliation 1s included in Table 2-13.
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Table 2-13. Cultural Affiliations of Archeological Sites on the Project’s Lands !

Towa Illinois Missouri Wisconsin Site Totals

Paleoindian 2 - E 1 3
Archaic 17 5 - 1 23
Woodland 48 28 - 7 83
Mississippian - 1 - - 1
Late Prehistoric 16 - 1 - 17
Protohistoric = 1 1 - 2
Precontact, unspecified 41 31 7 9 88
Historic American Indian 6 - - - 6
Historic Other 57 17 7 T 88
Total Sites 122 69 12 24 227
Total Components 187 83 16 23 -

1 A single site may express more than one affiliation and may have been occupied at multiple points in time.

Known Paleoindian Period (12,000-9,500 B.P.) sites on Project lands are limited to the
Osceola site, utilized from the Paleoindian through Woodland eras (47GT24; Overstreet
1984); Sand Run, with occupations extending through the Oneota tradition (13LA3); and
Snively Access II (13LA99; Benn & Isenberger, 2003). Paleoindian populations consisted of
small groups of highly mobile hunter-gatherers who seasonally followed big game herds,
although a variety of resources were exploited. The artifacts most distinctively linked this
period are large, lanceolate (leaf-shaped) projectile points.

The Project’s Archaic Period (9,500-2,500 B.P.) inhabitants are represented by at least 23
sites. Compared to the Paleoindian Period, the number of persons living in small settlements
increased, sometimes forming small villages during the Archaic. A greater diversity of lithic
(stone), animal, and plant resources appear in the archeological record. More well-studied
Archaic components are found at the Blanding Landing occupation site (11JD113; Corps,
1985), Sand Run West (13LA38; Benn 1987), and at the Crooked Slough site (11JD125;
Benn et al. 2005). This latter site is deeply buried (2.5 m below surface) and notable for the
Archaic Durst phase and possible Preston phase components preserved in a floodplain setting.

Although some crop domestication occurred during the Late Archaic, not until the Woodland
Period (2,500-400 B.P.) did farming intensify. This reliability on crops meant that people
could live at one location longer, since there was a dependable food supply. Village size
increased, food storage pits became common, and ceramics were developed to aid in food
processing. A greater variety of exotic raw materials and finished goods can be found,
showing that trade networks became increasingly complex. The Project lands include 83
1dentified Woodland sites, including mounds, villages, houses, and camps.

More well-studied predominantly Woodland era sites include the Black Sand variant Early

Woodland habitation Lacey site (13LA288; Benn 2007); Thomson Causeway, an Early
Woodland habitation and Middle Woodland mound (11CA11; Esarey and Carlson 1983; Ross
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and Anderson 1990); the Havana-Hopewell village of Putney Landing (11HE3; Markman
1988); and the Tippies Lake Late Woodland seasonal camp site (11JD132; Benn et al. 2005).
The previously mentioned Crooked Slough site’s Early and Late Woodland components are
well-preserved atop Archaic horizons.

Seventeen Late Prehistoric sites are recorded at the Project, nearly all of which are identified
as Oneota tradition (1,000-300 B.P.). Oneota sites typically contain distinctive, shell-
tempered pottery. A preponderance of evidence suggests several modern tribes descend from
Oneota peoples, including the Baxoje (Ioway), Ho-Chunk/Winnebago, Oto-Missouri, Omaha,
and Ponca (for discussion, see Green et al. 2001). The most notable Late Prehistoric evidence
on Project lands is a cluster of 16 sites along a 9-mile stretch of river in Louisa County, IA,
with most of those sites located at Lake Odessa.

Some later-dating Oneota sites were occupied during the Protohistoric or Early Historic
periods. Protohistoric refers to a transitional era, when European trade goods were reaching a
region, in this case, the Upper Mississippi Valley, but there was no face-to-face contact
between native groups and Europeans. Site 11MC122 may represent a protohistoric winter
camp. Archival resources suggest the most likely site occupants were members of one of the
[liniwek tribes or, less likely, the loway, Sauk, or Meskwaki (Nolan & Mansberger, 1989).
This site serves as a good example of variable levels of preservation at a single property—
erosion affects the site along the shoreline, but further from the river, the site is protected by
between 1.5 and 2.0 m of historic alluvium.

The arrival of Marquette and Joliet to the UMR in 1673 represents the first known European
contact with native peoples there. The Mississippi was an important route for many well-
documented European explorations; sometimes, the explorer’s journals and related maps
mentioned specific tribes. None of the earliest explorer-mentioned villages are thought to be
within the Project’s boundaries.

Very little is known about the four recorded historic American Indian sites on Project lands.
The location of Peosta or Kettle Chief’s Meskwaki village (13DB9) is known, although site
layout is not understood. The other three sites are not field verified. Reported sites include a
Sauk or Meskwaki village near the mouth of the Wapsipinicon (13CN36; Benn et al. 1989)
and a Sauk village and cemetery on the south side of the City of Bellevue, IA (13JK325;
Morrow 2014). Black Hawk’s Council House is recorded in the Bellevue (13JK326; Western
Historical 1879:542-543).

Other historic American Indian sites are mentioned at or near Project lands but have not been
assigned site numbers. In lowa, these include a Meskwaki village reported about three miles
above the mouth of the Turkey River in 1819 (Forsyth 1880:145) and another situated near
Princeton in 1805 (Downer 1910:48); a ca. 1819 Sauk or Meskwaki village near LeClaire
(Forsyth, 1880); a battlefield where the Meskwaki fought the Kaskaskia near the mouth of
Tete des Morts Creek (Coues 1895:28); and a ca. 1835 Sauk or Meskwaki village at the
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mouth of the Elk River (Wolfe 1911:49). In Illinois, Zebulon Pike’s 1805 expedition
mentioned a Sauk village near the mouth of Henderson Creek. Other Indian villages are
reported along this stretch of the river, but not in close proximity to Project lands.

Following Meskwaki and Sauk removal from the area by 1832 and Ho-Chunk/Winnebago
removal from northeast Iowa’s Neutral Ground in 1848, Euro-American settlers arrived,
quickly purchasing all available lands and converting much of the moderately sloped prairie
and timber into farmland. There are 94 known historic era archeological sites on Project
lands, many of which are habitations, along with other site types such as mills (7GT94),
hydroelectric plants (13JK218), and the town sites of Lafayette and Sinipee, WI (47GT196,
47GT546). Submerged shipwrecks, navigational markers and related structures may also be
present in the Project’s managed waters, although none have been designated archeological
sites (Custer and Custer 1997).

In addition to archeological resources, there are significant districts, buildings, structures, and
objects within the Project, including ones related to the lock and dam system, buildings that
served administrative functions, cottages on leased lands, and bridges. A small portion of the
Rock Island Arsenal Historic District, listed on the NRHP in 1969, is situated on Project land.
The Clock Tower Building (a.k.a., Storehouse A), on Project land, is a contributing element to
that district. This building became a contributing element of the Rock Island Arsenal Rodman
Plan Old Stone Buildings District, designated a National Historic Landmark in 1988 (Slattery
1987).

Also, of preeminent importance to the Project and to our nation are resources contributing to
the significance of the NRHP Multiple Property listing, Upper Mississippi River Federal
Navigation Projects, 1931-1948, accepted into the NRHP system in 2004 (Rathbun, 2000).
This document recognizes 25 districts with 158 contributing and 409 non-contributing
resources between Pools 3—-22. Some of the contributing resources include locks, dams, other
structures (e.g., a boat harbor, bridges, dikes, guide wall extensions, hoist towers, levees, a
traveling crane), buildings (control stations, a lock operator’s house, power houses, a
restroom, storage houses), and objects (wall control stands, stage recorders).

Other inventoried NRHP-listed, eligible, or potentially eligible architectural properties on or
immediately adjacent to Project lands include one cottage and a pump station in lowa and four
bridges crossing the Mississippi River between lowa and Illinois.

There is presently no defined Traditional Cultural Properties (TCP) on Project lands, although

many tribal groups consider mounds, mound groups, and mortuary features to possess
traditional cultural value. No systematic effort has been made to define TCPs in the Project.
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2.10. DEMOGRAPHICS

The primary zone of interest for the socio-economic analysis of the Project consists of 24
counties bordering the Project along the Mississippi River. There is one county in Wisconsin,
nine in Illinois, five in Missouri, and nine in lowa. Analysis of trends in population, income,
education, and race is included in the following sections.

2.10.1. Population. Within the limits of the District, the Project is in a fairly densely
populated area that is punctuated with locations of high industrial concentration. Based on the
2010 census, within the two counties inland on each side of the river, or approximately 50
miles, a there are more than 1,587,897 residents, 941,837 of whom are classified as urban
dwellers and 646,060 rural dwellers. The counties in the analyzed area are primarily
comprised of towns and rural areas.

Table 2-14 provides a comparative summary of population trends within these counties. The
2015 population represents a 1.8% increase since 1990 but only 0.2% increase since 2010,
revealing an essentially stable population. The States of Wisconsin, Illinois, Missouri, and
Iowa had an estimated population increase of 1.0% between 2010 and 2015 (Census 2015).
While statewide populations in the four states have been stable to slightly increasing for this
timeframe, county population trends are more variable. The general population trends
observed within the counties of interest show increases in highly populated counties with
decreases in counties with low populations. This trend has been observed across much of the
nation as more people move to more urban settings and rural areas continue to see population
declines. Due to overall lack of substantial population growth within the Project area,
additional development within the Project is not required. IN its current state, the Project is
large enough to host the variety of users with few issues.
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Table 2-14. Population Trends Within Project Area

1990 2010 2015 % Change % Change % Change
Population Population Population 1990-2010 2010-2015 1990-2015

Grant County, WI 49.266 51,208 52,250 39 2.0 6.1

Clayton County, TA 19.054 18,129 17,644 -4.9 -2.7 -74
Dubuque County, IA 86.403 93.653 99125 8.4 3.7 124
Jackson County, IA 19,950 19.848 19,444 -0.5 -2.0 -2.5
Clinton County, TA 51,040 49.116 47,768 -3.8 -2.7 -6.4
Jo Daviess County, IL 21.821 22.677 22,086 3.9 -2.6 1.2

Carroll County, IL 16,805 15,388 14,615 -8.4 -5.0 -13.0
Whiteside County, IL 60,186 58,498 57.079 -2.8 -2.4 -5.2
Scott County, TA 150,973 165,224 172,126 9.4 4.2 14.0
Muscatine Co., TA 39,907 42749 43,011 7| 0.6 7.8

Rock Island Co., IL 148,723 147.546 146.133 -1.0 -1.0 -1.7
Louisa County, TA 11,592 11.387 11,185 -2.0 -1.8 -3.5
Des Moines Co., TA 42,614 40.325 40,055 -5.3 -0.7 -6.0
Lee County, IA 38.687 35.862 35,089 -71.3 -2.2 -9.3
Mercer County, IL 17.290 16,434 15,858 -4.9 -3.5 -8.3
Henderson Co., IL 8,096 7,328 6,995 -9.5 -4.5 -13.6
Hancock County, IL 21,373 19,104 18,543 -10.6 -2.9 -13.2
Adams County, 1L, 66.090 67.103 67.103 1.5 0 1.5

Pike County, IL 17.577 16.430 15,989 -6.5 -2.7 -9.0
Clark County, MO 7,547 7,129 6,801 -5.5 -4.6 9.9

Lewis County, MO 10.233 10.211 10,207 -0.2 0 -0.3

Marion County, MO 27.682 28.781 28,880 4 0.3 4.3

Ralls County, MO 8.476 10,167 10,196 19.9 0.3 20.3
Pike County, MO 15.969 18.516 18,348 15.9 -0.9 14.9
Zone Total 957,354 972,813 974,530 1.6 0.2 1.8

2-47




Mississippi River Project Master Plan
With Integrated Environmental Assessment

Chapter 2
Project Setting, Factors Influencing Management & Development
{Affected Environment)

2.10.2. Housing. Table 2-15 shows selected housing characteristics related to number
of units, median value, vacancy rate, and size of household, from the United States Census
Bureau website (2015). According to the 2010 U.S. Census, there were a total of 439,256
housing units within the surrounding counties. Approximately 74% of the housing units are
owner occupied, with an average household size of approximately 2.4 people per unit.

Table 2-15. Housing Characteristics 2011-2015 Within Project Area

Total Housing | % Owner Median Value Average
Units 2015 Occupied | (Owner Occupied) | Household Size
Grant County, WI 21,581 70.8 $133.200 2.44
Clayton County, IA 9.036 78.4 $106.700 2.30
Dubuque County, TA 40,588 72.4 $149.400 241
Jackson County. TA 9.480 75.0 $114.300 2.29
Clinton County, TA 21.836 137 $110.,100 2.36
Jo Daviess County, IL. 13,594 78.9 $138.900 2.33
Carroll County, T 8,408 76.8 $95,700 2.22
Whiteside County, IL 25,737 753 $99.200 240
Scott County. TA 73,279 68.1 $148.200 2.46
Muscatine Co., IA 18.031 73.9 $126.900 2.59
Rock Island Co., IL. 65.864 69.5 $113.800 2.36
Louisa County, TA 5.004 77.8 $99.900 2.58
Des Moines Co., TA 18,456 737 $98.200 2.36
Lee County. TA 16,164 74.4 $85.400 2.40
Mercer County, IL 7.356 78.1 $98.000 2.40
Henderson Co., IL 3,819 78.7 $87.100 2.26
Hancock County, IL. 9.215 79.3 $83.400 2.35
Adams County, IL. 29.994 70.7 $110.000 2.44
Pike County, IL. 7933 77.5 $75.300 2.34
Clark County, MO 3,450 76.4 $84.000 242
Lewis County, MO 4.493 73.7 $83.800 2.45
Marion County, MO 12,987 64.9 $103.700 243
Ralls County, MO 5.126 80.4 $112.100 2.53
Pike County, MO 7,825 2.3 $95.000 247

2.10.3. Income & Education. Table 2-16 displays median household income and
percentage level of education by county obtained from the United States Census Bureau
website (2015).
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Table 2-16. Income and Education 2011-2015 Within Project Area

Median Persons Below High School Bachelor’s
Income Poverty Level (%) | Graduates (%) | Degree or Higher
Grant County, WI $49.067 14.0 91.4 21.3
Clayton County, TA $48.007 11.2 91.9 16.8
Dubuque County, TA $54,605 12.0 92.1 28.7
Jackson County, TA $49.028 12.9 90.7 153
Clinton County. IA $50.498 13.4 91.5 19.6
Jo Daviess County, IL $53.221 9.4 92.3 23.6
Carroll County, IL $48.631 10.7 90.5 16.2
Whiteside County, IL. $47.401 12.8 88.1 16.9
Scott County, IA $55.114 124 92.6 32.1
Muscatine Co., IA $53.676 11.5 86.2 18.8
Rock Island Co., IL $48.817 13.3 88.1 22.0
Louisa County, [A $51,144 10.8 82.4 13.2
Des Moines Co., JA $44.423 14.7 91.4 20.0
Lee County, IA $43.312 15.9 91.5 15.5
Mercer County, IL $54.757 10.1 91.7 15.7
Henderson Co.. IL $47.672 11:5 83.0 13.9
Hancock County, IL $47.699 129 91.9 203
Adams County, IL $45.965 134 91.3 21.2
Pike County, IL $40.588 15.0 87.5 15.2
Clark County, MO $43.883 14.7 87.0 12.8
Lewis County, MO $43.909 16.3 87.6 13.5
Marion County, MO $40.814 17.7 84.3 19.4
Ralls County, MO $47.345 11.5 87.4 12.3
Pike County, MO $41,750 18.2 79.1 12.7

2.10.4. Race and Origin. Table 2-17 shows the ethnic composition of the population by
county, from the United States Census Bureau website (2015)

2-49




Mississippi River Project Master Plan
With Integrated Environmental Assessment

Chapter 2

Project Setting, Factors Influencing Management & Development
{Affected Environment)

Table 2-17. Population by Race and Origin 2015 within Project Area

African Hispanic or
White American Other Latino Origin
Grant County, WI 95.4 1.4 1.7 1:5
Clayton County, TA 96.2 0.7 1.5 1.8
Dubuque County, IA 91.4 3.2 3.1 2.3
Jackson County, TA 95.8 0.7 21 1.4
Clinton County, IA 91.3 33 2.3 3.1
Jo Daviess County, IL 94.7 3.3 1.5 3.2
Carroll County, IL 93.4 1.1 2.0 3.5
Whiteside County, IL 93.4 1.8 1.6 12.0
Scott County, TA 80.9 7.6 5.1 6.4
Muscatine Co.. IA 77.9 2.4 22 1725
Rock Island Co.. IL 72.9 10.2 4.2 12.7
Louisa County, IA 79.4 1.0 3.4 16.2
Des Moines Co., IA 87.6 6.1 3.1 3.2
Lee County, TA 91.1 3.1 2.4 34
Mercer County, IL 95.8 0.6 1:3 23
Henderson Co.. IL 96.2 0.2 1.8 1.8
Hancock County. IL 96.5 0.5 1.6 1.4
Adams County, IL 921 3.8 2.6 1:5
Pike County. IL 954 2.0 13 1.3
Clark County, MO 97.0 0.3 1.8 0.9
Lewis County, MO 92.6 3.3 2.5 1.6
Marion County. MO 90.3 5.1 3.0 1.6
Ralls County. MO 95.8 1.3 1.9 1.0
Pike County, MO 88.4 7.5 21 2.3

2.10.5 Environmental Justice. Environmental justice (EJ) is defined as the fair treatment and
meaningful involvement of all people, regardless of race, color, national origin, or income,
with respect to the development, implementation, and enforcement of environmental laws,
regulations, and policies. The EPA further defines fair treatment to mean that no group of
people should bear a disproportionate share of the negative environmental consequences of
industrial, governmental, or commercial operations or policies. Executive Order 12898:
Federal Actions to Address Environmental Justice in Minority Populations and Low-Income
Populations (February 16, 1994) provides that each Federal agency shall make achieving
environmental justice part of its mission by i1dentifying and addressing disproportionately high
and adverse human health or environmental effects of its programs, policies, and activities on
minority populations and low-income populations. Environmental justice concerns may arise
from impacts on the natural and physical environment, such as human health or ecological
impacts on minority populations, low-income populations, and Indian tribes or from related
social or economic impacts.
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Environmental Justice) was assessed for the project study area using the EPA’s
Environmental Justice Screening and Mapping Tool (EJ Mapper;
https://www.epa.gov/ejscreen). Data for the environmental indicators show that all are in mid
to low percentiles (<60%) compared to the rest of the state, suggesting there are very few
areas of concern with air and water quality or other environmental factors. Queries of the EJ
Mapper shows the project area and surroundings contain a mix of income levels and very few
minority populations.

2.11. ECONOMICS

Economic data on the Recreation Value to the Nation for the Project in FY2019 reveals that
there were 1,712,476 visits to the Project resulting in $70,996,183 in visitor spending,
$35,168,219 in sales, 603 jobs, $14,020,989 in labor income, and $18,959,320 in value added
within 30 miles of the Project, Corps projects and $15,561,652 in National Economic
Development (NED) benefits. With multiplier effects, visitor trip spending resulted in
$52,865,130 in total sales, 744 jobs, $19,219,154 in labor income, $28,357,897 in value added
(wages & salaries, payroll benefits, profits, rents, and indirect business taxes). The money
spent by visitors to Corps projects on trip expenses adds to the local and national economies
by supporting jobs and generating income. Visitor spending represents a sizable component of
the economy in many communities around Corps projects.

2.12. RECREATION FACILITIES, ACTIVITIES, AND NEEDS

The Mississippi River Valley has long served as a source of recreational opportunity with its
scenic environment, fish, wildlife, water resources, and temperate climate. Endowed with the
basic requirements for outdoor activities, the 9-foot channel project has further enhanced the
recreational potential of the area. No longer do periods of drought reduce river stages to the
point where navigation becomes hazardous or impossible, and the relatively stable pools
created by the project provide large water areas for water skiing, fishing, and other water-
related activities. Numerous marinas and boat-launching facilities, situated along the shores of
the pools, make recreational boating safer and more pleasurable.

The recreational developments at the Project provide opportunity for outdoor recreation
activities such as sightseeing, fishing, hunting, boating, camping, and picnicking. Areas along
the river have been developed to provide both extended-use and day-use opportunities. A
description of land use and recreational development is presented in Chapter 5, Resource
Plan.

The Use Fee Criteria appendix of Engineering Pamphlet 1130-2-550, Recreation Operations
and Maintenance Guidance and Procedures, designates what amenities and services are
required for specific classifications of campgrounds. There are five classifications, the 3 most
common of which are Class A, B and C, with Class A including the most amenities.
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2.12.1. Recreation Areas. Land-based recreation activities include camping, picnicking,
biking, hiking, shore fishing, hunting, bird and wildlife watching, cross country skiing, geo-
caching, and sightseeing on or adjacent to Project land. Land-based recreation facilities
include campgrounds, picnic areas, overlooks, boat ramps, land access points, visitor centers,
and wildlife management areas. Facility types typically found within these recreation areas
typically include restrooms, shower buildings, campsites, picnic shelters, picnic sites,
playgrounds, horseshoe pits, and trails. Water-based recreation activities occurring on the
Mississippi River such as pleasure boating, fishing, waterfowl hunting, sailing, swimming,
canoeing, kayaking, water skiing and tubing, and paddle boarding. Facilities associated with
water-based recreation activities include marinas, boat ramps, docks, and restrooms.

Recreation areas at the Project are managed by several entities, which include the Corps, the
USFWS, state agencies, county conservation boards, city governments and private entities.
There are approximately 65 recreational outgrants including 12 marinas, 16 campgrounds, and
51 boat ramps. Recreation areas and amenities managed by the Corps are in Table 2-18.
Corps-managed recreation areas are further described in Chapter 5, Resource Plan.
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Table 2-18. Corps Recreation Areas and Amenities, Mississippi River Project (Corps, 2020)

p—

— E—

~ RECREATION AREA

US Army Corps

of Englnears® i

Rock leland Distdct =

RECREATION 6‘3“

AREA a

1. Grant River* 11

2. Lock & Dam Mo. 11| 11

3. Blanding Landing |12 | IL [ 37| « | » RN ENENE s | o | o | « |15
4. Pleasant Creek 13| 1A )27 » HENE K « | 18
5. Big Slough 13|]IL] O . . + | 36
6. Thomson Causeway®| 13 | IL [131)] » . o | . . o | . o | a . 20
7. Bulger's Hollowr |13 | 1A | 23] » o | o | s e | s 22
8 lock&DamMNo. 13|13 |IL| O R R 36
9. Cattail Slough 1411L] 0 » . v | 36
10. Fisherman’s Corner*| 14 | IL | 56| « | » e | o | o] o] ' 26
11. Locks &t DamMo. 14 | 14 | 1A | O v | o | s |l s | o] 16
12. Mississippi River

Visitor Center 159|IL] O . ' . . . 28

13. Andalusia Slough |16 | IL | O . s | . 16
14. Clark's Ferry* 16| 1A ]43] « | » Lo T o | . s |« | s] |30
15. Shady Creek® 16 [ 1A 52| « | s | o | o] s ] s o] o]« |32
16. Lock & Dam MNo. 16 [16 [ IL | O . . . 39
17. Blanchard Island [17 | IL | 15| N ENE s | 34
18. Kilpeck Landing |17 | 14| O o | 36
19. Ferry Landing 18|lA] O K 7
20. Fenway Landing |20 |MO| 0O . 36
21. Bear Creek™ 21 | IL | 18 . s | o | 7
22. Canton Chute 211IL| O . . 39
23. lock&DamMNo. 21 |21 | IL | O . . . 35
24. John Hay 22|IL] o . HEREK 36
25. Park-N-Fish 22|1IL] o . K 37
26. Lock & Dam No. 22 | 24 |MO| O . 37

* Reservations accepted through R1S
**Seasonal availability
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2.12.2. Zones of Influence. The primary zones of influence for the Project encompass
the bordering cities/counties up and down the Mississippi River. These zones have been
utilized as the basis in summarizing the population characteristics for the Project. The
combined estimated total population of counties that border the project is 974,530 according
to the US Census Bureau’s 2015 American Community Survey. Overall, this region saw a 1.0
percent growth in population since the 2010 census. The areas growth is relatively stable with
some urbanization in the Quad Cities and Dubuque area.

Figure 2-8 depicts the state of residence visitors who camped at Class A campgrounds with
reservable camping on the Project from 2008 to 2016. As expected, the largest number of
visitors come from the states bordering the Project, with Illinois, lowa, and Wisconsin making
up the zones of influence. Figure 2-9 further illustrates the zones of influence with the display
of visitors by county of residence that attend Project recreation areas. Counties that border the
Mississippi River in Eastern lowa, Northern Illinois and Southern Wisconsin produce the
highest amount of visitation to recreation areas in the Project. Primary zones of influence are
within a 30-minute drive of the Project. Because of their proximity to the Project, residents in
the primary area of influence make the Project a destination for recreational opportunities that
are available.
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Figure 2-8. Visitor Numbers for Camping at Project Class A Campgrounds from 2008 to 2016

as Shown by State Residence (Corps, 2016)
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Figure 2-9. Low to High Visitation for Camping at Project Class A Campgrounds
from 2008 to 2016 as Shown by County (Corps, 2016)
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2.12.3. Visitation Profile. The Mississippi River has traditionally provided recreational
opportunities over the years and continues to be a popular recreation destination in the area.
Most of the visitors to the Project come from the bordering counties. The diverse population
consists of campers who utilize campgrounds, hunters, marina customers who utilize the
multiple marinas, day users, adjacent residents, and cottage site leases. The Mississippi River
is the primary location for water-related recreation in the area. It provides the public a
location for boating, sailing, kayaking, paddle boarding, fishing, and swimming. On average,
the Project entertains approximately 2.7 million visits per year (Corps, 2017). R1S records
indicate that in 2019, 53 percent of camping reservations received a discount through the
America the Beautiful passes for people over the age of 62.

2.12.4. Recreational Carrying Capacity and Analysis. The facilities available provide
a place for the surrounding population to enjoy outdoor recreation opportunities and reconnect
to nature. While visitation in recreation areas remains strong, there are indications that there is
new demand for upgraded facilities and non-traditional recreation opportunities. Recreation
has evolved into a modernized and high-tech activity since the construction of the Project’s
recreation areas. For example, sewer hookups, 50-amp electrical hookups, concrete sites, and
wireless internet are becoming the new standard for campers. Technology has changed the
habits of modern camping and campgrounds are important part of the Project’s recreation
program.

There is also an increasing demand for water related recreation activities. Overall, the current
availability of boat launch locations seems adequate, however, there are places that come to
capacity or near capacity during holiday weekends.

Recreational carrying capacity at the Project is influenced by environmental, topographic,
cultural, and geographical factors and constraints. Recreation areas are often affected by
recurring flooding along the Mississippi River due to their location in a low topography area
adjacent to the river. The Mississippi River and its floodplain also possess a strong Native
American history, resulting in cultural resource protection needs which limit management
activities in current recreation areas as well as any expansion or building of new recreation
areas. The lands originally acquired for project purposes were relatively close in nature to the
Mississippi River, which resulted in a limited operation footprint and has curtailed any future
expansions to current recreation areas or building of new areas.

Table 2-19 displays the estimated number of visits by year to each Class A campground in the
Project. Visitation reported by the Project is through the Visitor Estimation Reporting System
(VERS). Low visitation in 2018 and 2019 was due to flooding along the Mississippi River.
2017 portrays an average year of visitation without flooding. The total visitation for all Corps-
managed recreation areas at the Project was 814,016 in 2017 (VERS 2020).

2-57



Mississippi River Project Master Plan
With Integrated Environmental Assessment

Chapter 2

Project Setting, Factors Influencing Management & Development
{Affected Environment)

Table 2-19. Mississippi River Project Visitation, Class A Campgrounds (VERS 2020)

Recreation Area, State 2015 2016 2017 2018 2019
Blanding Landing, IL 14,482 15.631 14.930 13.278 11.610
Clark’s Ferry. IA 20.215 | 34.240 | 37.341 31.491 26.886
Fisherman’s Comer, IL 31.055 33,038 38.774 31.610 14.811
Grant River, WI 37,148 | 38,665 | 47.861 | 44.208 | 38.903
Shady Creek. TA 30.325 | 34.730 | 33.490 | 28.363 14.987
Thomson Causeway, IL 47,999 73,453 96,807 95,242 84,728
TOTALS 181,224 | 229,757 | 269,203 | 244,192 | 191,925

The analysis of current recreation areas show that the majority of the recreation areas are
providing adequate space and amenities to support the public demand. Capacities at
campgrounds are often reached on weekends and holidays, yet the same campgrounds are less
than 50% full during the weekdays. Day use and access points are adequately equipped to
support the current visitation, with the exception of during special events such as fishing
tournaments when large numbers of visitors gather at one time.

2.13. REAL ESTATE

2.13.1. Acquisition Policy. Project lands were acquired primarily in the 1930s with the
authorization and construction of the lock and dam projects. These lands were 