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Introduction

This chapter first describes the geographic setting for Big Muddy National Fish and Wildlife
Refuge (NFWR, refuge), and then introduces the diversity of resources associated with the
refuge under four broad categories: physical environment, habitat, wildlife, and people. A
general description of the resource and the current refuge management of that resource are
provided for each topic. The description of current management provides a reference for the
management direction and values leading up to the development of the comprehensive
conservation plan (CCP).

Physical Environment

Geographic Setting

The Missouri River is the longest river i - -
in the United States (2,355 miles) and F.

one of the Nation’s most developed. Its

basin extends across portions of ten e

states in the Midwest and Great Plains
and covers roughly one-sixth of the
continental United States (figure 3-1).
Basin states include Montana,
Wyoming, Colorado, North Dakota,
South Dakota, Nebraska, Kansas,
Minnesota, lowa, and Missouri. Until
the mid-twentieth century, the main
stem Missouri River freely migrated
back and forth across its wide
floodplain. The shallow river assumed  The "Big Muddy": photo: Steve Hillebrand

a braided pattern in some areas, with

no single, distinct river channel. Before construction of river engineering structures in the 20"
century, the Missouri was well known for its frequent floods, some of them severe.

In its uppermost reaches, the river runs through canyons and rugged mountain terrain and is a
clear mountain stream with a valley less than 780 feet wide (National Research Council [NRC]
2011). Downstream, the Missouri’s tributaries flow through highly erodible soils, adding the
heavy sediment loads to the river which played a major role in shaping its ecology and biological
systems and led to it being called “The Big Muddy.”
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Figure 3-1: Missouri River Watershed

Local Context

The planning area is the same as the refuge acquisition boundary. It includes the Missouri River
floodplain and lower 10 miles of major tributaries from river mile 367.5 at the confluence with the
Kansas River to river mile 0 at the confluence with the Mississippi River. The river between
Kansas City and Glasgow, MO meanders through a floodplain up to ten miles wide. From
Glasgow to St. Louis the floodplain narrows to an average width of just two miles as bedrock
bluffs bound the river.

Current Management

The geographic setting of the refuge and its surroundings cannot be managed.
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Ecosystem Setting

The Missouri Ecological Classification Project, documented in the Atlas of Missouri Ecosystems
(Nigh and Schroeder 2002), developed an ecological classification system (ECS) for Missouri
that could be used for natural resources inventory, planning, and management. Attributes of
climate, landforms, geology, hydrology, soils, and vegetation patterns were utilized at various
scales to divide the state into progressively finer ecological units. The ECS Project places the
Refuge Acquisition Area (RAA) in two ecoregion sections: Central Dissected Till Plains and
Ozark Highlands. Each section is further divided into Landtype Associations (LTA) as described
below and shown in figure 3-2. More detail can be found in the Atlas of Missouri Ecosystems.

Figure 3-2: Sections, Sub-sections, and Landtype Associations within the Big Muddy
NFWR Planning Area
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Central Dissected Till Plains
Missouri River Alluvial Plain Subsection

Western Missouri River Alluvial Plain LTA

This LTA occupies the narrow portion of the Missouri River alluvial plain from Mound City, MO in
Holt County downstream past Kansas City to Camden in south-central Ray County. Its
boundaries on both ends are where the plain broadens abruptly. It generally consists of a
narrow alluvial plain (0-4 miles wide) with numerous oxbows and swales of former channel
locations. An engineered cutoff of meander is at Sibley. This reach of the alluvial plain is
distinguished for having small amounts of wet prairie historically and more extensive
timberlands. Today, it is almost entirely cropland and extensive urban and industrial
development at St. Joseph and Kansas City.

Wakenda Missouri River Alluvial Plain LTA

This LTA occupies a broad reach of Missouri River alluvial plain between Camden in south-
central Ray County and the mouth of the Grand River. It generally consists of an exceptionally
broad bottom enclosed by low bluffs mostly in Pennsylvanian shales. Wakenda Creek flows for
25 miles on the alluvial plain parallel to the channel of the Missouri River before joining it at
Miami, MO. The plain has several prominent scour holes, or “blue holes,” created by the 1993
flood. The LTA includes the Tetesaw (Petits Osages) Flats, a large Pleistocene terrace below
Malta Bend that drains away from the Missouri River. Unique fens and seeps occur on the
Tetesaw Flats. Historically the whole LTA was dominated by wet prairie and marshland. Poorly
drained soils on the northern side of the river formerly supported one of the most extensive
bottom-land prairies on the Missouri River. Today the region is in productive, levee-protected
cropland with a few publicly owned wetland conservation areas.

Missouri-Grand River Alluvial Plain LTA

This LTA occupies the alluvial plain of the lower Grand River below Locust Creek in extreme
northwestern Chariton County and the alluvial plain of the Missouri River from the Grand River
confluence downstream to south of Glasgow, MO. Boundaries are placed where the plains
narrow abruptly. In general, the LTA consists of moderately broad alluvial plains with local relief
of 10 to 20 feet that are subject to frequent and intense flooding at the confluence of the Grand
and Missouri Rivers. The plain has numerous oxbows and other remnants of former channels.
Several terraces, some with colluvial wash, stand out prominently. Historically, wet prairie
dominated the Grand River plain and major portions of the Missouri River plain; the rest of the
bottoms was bottom-land forest and marsh. Though cropland dominates today, there are
substantial wetland acres associated with Fountain Grove Conservation Area, Swan Lake
National Wildlife Refuge, and surrounding private lands in the Grand River sector.

Loess Hills Subsection

Loess Hills Alluvial Plains LTA

This LTA occupies broad alluvial plains on the Nodaway, One Hundred and Two, and Platte
Rivers, mainly in Nodaway County. The LTA also includes a small area at the mouth of the
Platte River in Platte County, a small area at the mouth of Fishing River in Clay County, a small
area associated with the Little Blue River in Jackson County, and a small area along Davis
Creek in Lafayette County. Boundaries encompass alluvial plains that are more than one mile
wide. In general, these flat alluvial plains have little appreciable relief, except as associated with
low terraces. Soils are mainly very deep and formed in alluvial materials of variable loamy, silty,

Big Muddy NFWR Comprehensive Conservation Plan
41



Chapter 3: Refuge Environment and Current Management

and clayey textures. Considerable upland loess has been redeposited onto the alluvial plains.
Both moderately drained and poorly drained hydric soils are common. Streams are very low
gradient and naturally intensely meandering, although channelization in the first decades of the
20" century has straightened most. Flooding is common, especially at the lower ends of
channelized segments. The old, abandoned channel segments form wetlands. Historic
vegetation was a mosaic of lowland prairie, marshes, and bottom-land forest. Today these
landscapes are more than 95 percent cropland.

Ozark Highlands
Missouri River Alluvial Plain Subsection

Lower Missouri River Alluvial Plain LTA

This LTA occupies the Missouri River alluvial plain from north of Arrow Rock, MO to St. Charles.
The western boundary is placed where the river narrows as it crosses the Burlington
Escarpment into the Ozarks. The eastern boundary is placed where the alluvial plain widens
and begins to merge with the Mississippi River alluvial plain. Conspicuous bluffs line the LTA on
both sides. In general, the LTA consists of a river channel half of its former width and of a
relatively narrow alluvial plain restricted by bluffs cut into Ozark bedrock materials, primarily
dolomites and limestones. Bluff faces have been sharpened by quarrying and by railroad
construction at their base. Considerable loess and other sediments have been washed down
from the blufflands onto the alluvial plain. Soils are dominated by loamy, well-drained alluvium
that was historically timbered. Today, this region is over 95 percent in row crops and levee-
protected to varying heights. Industrial development, protected by the highest levees, is
concentrated in the bottoms of St. Louis County. Many public acquisitions of flood-damaged
land are in this reach of the river.

Marais Temps Clair Alluvial Plain LTA

This LTA occupies the broad plain of the lower reach of the Missouri River from St. Charles, MO
downstream to Portage des Sioux. The southern boundary is the bluff in St. Louis County. The
northern boundary is a prominent high terrace that separates the lower-lying Missouri River
alluvial plain from sediments deposited by the Mississippi River. Missouri River flooding
ordinarily does not extend north of the terrace. In general, this small LTA consists of the
narrowed and stabilized Missouri River channel and a broad, alluvial plain created by the
Missouri River. Historically the LTA was bottom-land prairie and long, sweeping marshes
(Marais Temps Clair and Marais Croche) in partially filled oxbows that shared space with
bottom-land forest. Today it is almost completely cropland with encroaching urban development.
Its flood-prone nature so far has precluded industrial development.

West Alton Alluvial Plain LTA

This LTA occupies a moderately broad alluvial plain between the Missouri and Mississippi
Rivers below Portage des Sioux, MO and a small portion south of the Missouri River (Columbia
Bottoms). Boundaries are drawn to encompass the area of most recent alluvial construction by
both rivers at their confluence. In general, this small but distinctive LTA is an alluvial plain at the
confluence of the Missouri and Mississippi Rivers that receives frequent floodwaters and
alluvium from both rivers but mainly from the Missouri. Soils are recent and immature.
Historically the LTA consisted of bottom-land prairie and wetland complexes. Today it is in row
crops and a major restored wetland with very limited residential and commercial development
due to frequent flooding. Public lands are on both sides of the mouth of the Missouri River.
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Current Management

The refuge manages the ecosystem setting through activities designed to restore hydrology,
reconnect the river to its floodplain, reduce the spread of invasive species, and increase natural
cover.

Topography and Geology

Parts of the Missouri River basin formed at least 20 million years ago; however, the periodic
glaciations that began just 2 million years ago forced the course of the river through the Great
Plains southward to its present location. This current location of the Missouri River is considered
the southern extent of glaciation in the state.

The RAA between Kansas City, MO and St. Louis consists of an alluvial floodplain that may be
several miles wide at some points. Intermittent limestone or sandstone bluffs edge some of the
floodplain, sometimes close to the river. Loess deposits, a windblown silty material ranging from
10 to 90 feet deep, overlays the limestone bedrock of hills and bluffs adjacent to the river. The
floodplain soil is generally free of large rocks and boulders but contains extensive deposits of
clay, sand, and gravel. Flood events, such as those that occurred in the summers of 1993 and
1995, distribute new sand in ways that can render formerly tillable land unsuitable for
agriculture.

Current Management

The topography and geology of the refuge and its surroundings cannot be managed, although
flood events can alter the local topography of the Missouri River floodplain within and beyond
the refuge acquisition boundary.

Climate

This section discusses the climate of Missouri as a whole, rather than just the RAA. The
Acquisition Area stretches across the entire state from the Kansas City metropolitan area to the
St. Louis metropolitan area, a distance of about 235 miles, and it experiences the range of
climates that affect the whole state. Because Missouri lies in a geographic transitional position,
it experiences “extremes” that in some years resemble areas to the east and south (e.g., wetter
than average), and other years resemble areas to the west and north (e.g., drier than average)
(University of Missouri’s Missouri Climate Center 2010).

Missouri has a continental type of climate marked by strong seasonality. In the winter, lack of
topographic barriers allows dry, cold air masses to enter Missouri from the northern plains and
Canada. If humid air already exists in the state when those air masses enter, precipitation
results. During the summer, moist, warm air masses, also unblocked by topographic barriers,
move north from the Gulf of Mexico and can produce large amounts of rain. Occasionally, high
pressure stagnates over Missouri, creating extended periods of dry weather. The winter and
summer weather patterns transition through spring and fall with abrupt changes in temperature
and precipitation sometimes occurring.

Missouri normally experiences frequent changes in temperature. While winters are generally
cold and summers generally hot, periods of unusually cold or hot weather typically do not last
long. Occasional periods of above freezing temperatures occur almost every winter. Conversely,
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during the peak of the summer season, occasional dry, cool periods break up stretches of hot,
humid weather.

Mean January minimum temperature ranges from a low of 12 °F in the northwest to a high of 24
°F in the southeast. However, mean July maximum temperature, 88 °F to 89 °F, shows little
geographic variation. The Kansas City and St. Louis metropolitan areas exert a measurable
effect on climate. Those metro areas have elevated temperatures of a few degrees, an effect
known as the “urban heat island.”

Mean annual precipitation ranges from a low of 34 inches in the northwest to a high of 50 inches
in the southeast. Seasonal climatic variations are more complex. Mean January precipitation
ranges from a low of 0.8 inches in the northwest to a high of 3.6 inches in the southeast.
However, mean July precipitation is greatest in northeastern Missouri (4.4 inches) and least in
southwestern Missouri (3.2 inches). Though much less precipitation falls in northern Missouri in
the winter than in the summer, it tends to be seasonally effective precipitation, since
temperature and evaporation rates are much lower in winter.

Most snowfall occurs in December, January, and February, with the northern counties usually
getting the most snow. North of the Missouri River the winter snowfall averages 18 to 24 inches.
This average figure tapers off to 8 to 12 inches in the southernmost counties. It is unusual for
snow to stay on the ground for more than a week or two before it melts. Winter precipitation
usually is in the form of rain, or snow, or both, but conditions sometimes result in freezing drizzle
or freezing rain.

Spring, summer, and early fall precipitation comes largely in the form of showers or
thunderstorms. Measurable precipitation occurs on average about 100 days a year in Missouri,
sometimes with thunderstorms and heavy rains.

Table 3-1 shows some point specific data for Kansas City, MO (western part of refuge),
Columbia (mid-point of the refuge), and St. Louis (eastern part of refuge). The difference
between Kansas City International Airport (KCI) and downtown Kansas City illustrates the
“urban heat island” effect. The Columbia and St. Louis data are compiled from recording
stations at Columbia Regional Airport and Lambert-St. Louis International Airport.

Table 3-1: Climate Normals for Selected Missouri Locations 1981 to 2010

Ilfm?grsna;tiglrgl Airport? Kansas City Columbia St. Louis
Mean January | 28.8 31.0 29.7 31.8
Temperature,
°F July 78.3 81.0 77.3 80.0
Mean Annual 38.86 39.06 42.62 40.96
Precipitation, inches

In a semi-rural area about 15 miles north-northwest of downtown Kansas City.
Data Source: http:/ggweather.com/normals/MO.htmI#S

All of Missouri experiences extreme climate events, and such events must be considered part of
the normal climate. Though infrequent in occurrence and often geographically restricted, these
events produce environmental changes that may be relatively long lasting in their effects.
Among these extreme climatic events are high-intensity rains, lengthy drought, heat and cold
waves, ice storms, windstorms, and tornadoes. These climatic events, in turn, may lead to other
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environmental disturbances such as floods, fires, landslides, and abrupt changes in plant and
animal populations and distributions. Since the refuge was established, periods of drought for
several years, or several years with frequent flooding events, have markedly affected the
succession of vegetation on refuge units.

Predicted Change

No climate predictions specific to Missouri were available at the time of this writing. The report
Global Climate Change Impacts in the United States (Karl et al. 2009) prepared by the U.S.
Global Change Research Group identifies predicted climate change for the Nation and
associated impacts for various regions within the country. Missouri is included in the U.S. Fish
and Wildlife Service’s (FWS, Service) Midwest Region. The amount and rate of climate change
are closely tied to the amount of heat trapping gases in the atmosphere. Climate modeling
projections for the end of the century based on higher emissions of heat trapping gases show
an increase of 7 to 11 °F in the average U.S. temperature where models based on lower
emissions show an increase of 4 to 6.5 °F. Following are some of the predicted impacts for the
Midwest Region associated with the projected change in climate.

o During the summer, public health and quality of life, especially in cities, will be negatively
affected by increasing heat waves, reduced air quality, and insect and waterborne
diseases.

¢ In the winter, warming will have mixed impacts. The likely increase in precipitation in
winter and spring, more heavy downpours, and greater evaporation in summer would
lead to more periods of both floods and water deficits.

¢ While the longer growing season provides the potential for increased crop yields,
increases in heat waves, floods, droughts, insects, and weeds will present increasing
challenges to managing crops, livestock, and forests.

e Native species are very likely to face increasing threats from rapidly changing climate
conditions, pests, diseases, and invasive species moving in from warmer regions.

The Soil Resource

Generally, floodplain alluvial soils in the seven counties west of Howard and Cooper Counties
are of the Haynie-Leta-Waldron Association (Natural Resources Conservation Service 1993), a
moderately well drained, to well drained loamy soil. These soils are well suited to cultivated
crops, pasture, trees, and wildlife habitat and are used mostly for cultivated crops. In the other
13 counties of the refuge area, the dominant alluvial soil is of the Haynie-Waldron-Blake
Association (Natural Resources Conservation Service 1993). This association is similar to the
one described above; it may not drain quite as well due to the greater presence of the Waldron
Series. Uses for the two associations are similar. Usually the presence of the Waldron Series is
an indicator of prime farmland when drained and flood protected.

Current Management
The soil resource is currently managed indirectly through habitat and vegetation management,

and conversion from agricultural row crops to natural cover. River and floodplain restoration
activities also affect the soil resource.
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Water Resources
Historic Hydrology

The Missouri River basin encompasses 529,350 square miles or nearly one-sixth of the entire
United States. The river is one of the largest in the world, and the reach between Gavin’s Point
Dam and its confluence with the Mississippi River remains the longest free-flowing river reach in
the conterminous United States (Laustrup and LeValley 1998).

Historically, the shallow lower Missouri River represented one of North America’s most diverse
ecosystems whose braided channels continuously reshaped the lands and habitats within its
meandering floodplain (figure 3-3). Large seasonal variations in flows helped provide the
energy and hydrology for abundant braided channels, chutes, sloughs, islands, sandbars,
backwater areas and floodplain wetlands. Major tributaries along the lower Missouri River not
only influenced hydrologic conditions but also created unique habitats and aquatic corridors for
species to travel into and out of the floodplain.

Figure 3-3: Typical Cross-Section of the Pre-Regulation Missouri River

Side
Cha_nnel

Main Channel Main

il Border  Channel

Source: NRC 2002

The historic hydrology of the River included two seasonal flood pulses. The first, or March/April
“rise,” was caused by snowmelt in the Great Plains and breakup of ice in the main channel and
tributaries. The second, or June rise, was produced by runoff from Rocky Mountain snowmelt
and rainfall in the Great Plains and lower basin. The spring March rise tended to be brief, lasting
about one to two weeks, and was relatively localized. The summer June rise lasted longer and
inundated larger portions of the floodplain (National Research Council [NRC] 2002). Late
summer, fall, and winter were marked by declining streamflow and lower water levels, which
exposed the shoreline and many sandbar-type habitats generated during the flood season.

The meandering nature of the Missouri River resulted in almost continual erosion and deposition
of sediments, many times in extreme quantities. As an example, in 1879, it is estimated that 11
billion cubic feet of sediment were transported past St Charles, MO (Laustrup and LeValley
1998). The high sediment loads earned the River its nickname as the “Big Muddy” and were
also a key component to the morphology and function of the River's ecosystems. Channels,
which relocated over 2,000 feet in a single year and streambanks, which eroded over 200 feet
during a single rise added to the sediment-rich water quality of the river (Laustrup and LeValley
1998). Downstream these same sediments were deposited in the form of sandbars, islands, or
dynamic floodplain topography. See figure 3-4 for a timeline of major events and eras of
Missouri River alteration and restoration.
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Figure 3-4: Major Events and Eras of Missouri River Alteration and Restoration 1900-2013

[ Flood Control and Regulation ConstructionEra 1936-1970s

Mavigation Construction Era 19101981 Recovery Era 1986-Today
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i i i i | ........................... :
1910s 1960s——| ! . '
Mavigation becomes national priority; + 1963 - Lastof six Missouri River Mainstem dams closed
federalfunds allocatedto deepen, widen, + Expansion of federallyfunded levees throughout Lower Missouri River i
and stabilize the river channel. i
1970s
1930s +  1970— Mavigation channel 8 feet deep and 300 feet wide fully completed from Sioux City,
= Early 19305 —Droughtyears lowa to the mouth
« 1936 & 1938 — Flood control 1980s
becomes national priority; federal + 1080—U.S Fishand Wildlife Service estimates loss of nearly 475 000 acres of fish and wildlife
funds allocated to construction of habitatfrom river alterations ass ociated with navigation channel construction
levees andfloodwalls onthe main + 1980— Mearly every fish species inthe Missouri riveris in decline
e f‘1935}and_trlbL_Jtarles_HQBs} + 1985-The LeastTem is declared an endangered species; Piping Ploveris declared threatened
* “TASr-—Fiistor st MsS0Un Rivar . 1986- Congress authorzes Missouri River Fish and Wildlife Mitigation Project (FWMP) at
Mainstem dams closed 48100 acres
1845 Pick-Sloan Plan enacted + 1990 — Pallid sturgeon listed as endangered species; 23 otherfish species are listed by
federal or state governments as rare, threatened, or endangered
1950s ; + 1993— Major flood
+ 195181352 —Major floods + 1994 - Big Muddy MNational Fish & Wildlife Refuge (NFWR) authorized
* Regulation ofMissouri River begins + 1995 - Big Muddy NFWR officially established with firstland acguisition

+ 1999 - Big Muddy NFWR expansionto 60,000 acres approved
+ 1899 - Congress authorzes modffication ofthe FWMP increasingitto 166,750 acres

2000s

+«  2000- Semvice issuesBiological Opinion to USACE with recommendations on river
managementto avoid extinction threats to endangered andthreatened species

«  2003- Senvice amends 2000 Biological Opinion

+ 2006 - Missouri River Recovery Program formedto help meetrequirements ofthe Service

Biological Opinion and other river recovery goals

2010s

+ 2011- Major floods
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River Alteration

In order to moderate the adverse effects of flooding, as well as meet demands for water
supplies for irrigation and cities, hydropower production, flood reduction, and a reliable
navigation channel, Congress authorized a network of dams and bank stabilization projects,
which were constructed on the Missouri River main stem and tributaries. The dams were built
following the broad outlines of the “Pick-Sloan Plan,” a merger of already existing plans for the
Missouri River basin developed by the U.S. Army Corps of Engineers (USACE) and the Bureau
of Reclamation. The USACE constructed six main stem dams upon the upper Missouri River to
promote flood control, commercial navigation, and other related purposes, while the Bureau of
Reclamation assumed responsibility for water development along tributary streams and
irrigation systems. In addition, private entities and the U.S. Department of Agriculture (USDA)
built dams of different sizes on the tributaries, further affecting Missouri River waterflow and
sediment transport (NRC 2011).

In the 1945 Rivers and Harbors Act, Congress authorized the Missouri River Bank Stabilization
and Navigation Project (BSNP). This act completed channelization of most of the Missouri River
below Sioux City, lowa—a process that had begun in the nineteenth century—via a combination
of dikes, revetments, and other engineering structures. Today, the dams and bank stabilization
projects are maintained and operated by the USACE, Bureau of Reclamation, and other entities.
The USACE manages the section of the Missouri River within the Refuge Acquisition Area.

Reservoir management objectives for the Missouri River basin system include flood control,
hydropower generation, recreation, reliable municipal and irrigation water supplies, fish and
wildlife, and maintenance of a commercial navigation channel. In the process of impounding and
channelizing the Missouri River, the Pick-Sloan dams and the BSNP have provided numerous
economic benefits. However, implementation of these projects also has had extensive and
lasting implications for the river’'s hydrologic, sedimentary, and ecological systems (figure 3-5)
(NRC 2011).

In the section of the Missouri River between Kansas City and St. Louis, wing dikes and
revetments stabilize the riverbanks and narrow and focus the thalweg (deepest portion of
channel and fastest flow) to maintain a self-dredging navigation channel (Jacobson 2006). On
adjacent alluvial land, extensive levee systems isolate the river from its floodplain.

Figure 3-5: Lisbon Bottom Fish and Wildlife Habitat 1879 and 1978

Lisbon Bottoms,

More than half of the fish and wildlife habitat in the lower river Open water - river mile 211-219
meander belt has been lost due to channelization and resulting
development of the floodplain. Bushes -

Sandbars

Willows

1879

Source: Laustrup and LeValley 1998
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The river engineering structures combined to create a narrow, swift, and deep channel from
what was historically a shallow, shifting, braided river. The major changes of the river in
Missouri resulted in an eight percent reduction in channel length, a 50 percent reduction in
channel water surface area, a 98 percent reduction in island area, and an 89 percent reduction
in the number of islands (Funk and Robinson 1974). In addition, regulation and management of
the Missouri River to maintain sufficient channel depth (nine feet) for April-November navigation
depresses the March and June flood pulses while augmenting late summer-autumn low flows.

Regulation of the Missouri River’s flows also changed sediment transport and dynamics, greatly
reducing the tons of sediment transported down river (figure 3-6). The channel downstream of
dams has degraded (deepened), and the dam serves as a barrier to upstream sources capable
of replacing the sediments removed by these flows. Channel degradation occurs from Sioux
City to just above the Missouri’'s confluence with the sediment-laden Platte River. Other areas
show localized degradation, most notably in the Kansas City area and immediately downstream.
In other areas downstream, especially near the confluence of the Missouri and Mississippi
Rivers, the channel bed is gradually aggrading (NRC 2002 ).

Figure 3-6: Monthly Mean Discharge Pre and Post Regulation USGS Stream Gage
Missouri River Booneville, Missouri
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Current Conditions

The alterations, infrastructure, and management of the Missouri River over the past century
have profoundly changed the hydrology, function, and habitats of the lower river. The changes
to the morphological and ecological processes that once sustained habitats and biotic
communities along the river have resulted in a decline in species abundance, diversity, and
distribution.

The construction and management of reservoirs within the upstream watershed have changed
the previously dynamic flow regime of the river by suppressing the spring flood pulse and
sustaining higher river flows throughout summer and fall, thus limiting the movement and
resource availability for those species, which had adapted key phases of their lives to these
types of hydrologic extremes. Floodplain wetlands and shallow water habitats typically
inundated during annual flood events are now seldom recharged with water, nutrients, and
connectivity to the river due to levees and channelization. Similarly, high elevation sandbar
development, critical habitat for such species as the endangered Piping Plover and Least Tern,
has been prevented by the lack of high flows necessary to create them, and those sandbars that
do exist have become covered with vegetation due to the lack of natural disturbance processes,
such as periodic scour and inundation. Channelization has removed or altered many other
important riverine habitat features including chutes, backwater areas, and tributary confluence
areas, which are key habitats of such species as the endangered pallid sturgeon.

Despite upstream flow regulation, some flooding does occur on the Missouri River especially
along its lower reaches. The frequency of overbank flooding is somewhat reduced along many
reaches by numerous agriculture levees constructed to hold back five-year and 10-year events.
Other privately constructed levees offer even less protection (FWS 1999b). In fact, levees and
channelization in some areas have constricted flood flows and thus magnified the elevation of
flood peaks along sections of the river (Pinter and Heine 2005). Large unregulated tributaries
along the lower Missouri River still offer some variability to flow regimes. In some areas, the
river still reconnects with part or, in the case of the Great Midwest Flood of 1993, most of its
floodplain on a periodic basis. However, most habitats within the meander belt of the lower
Missouri River remain disconnected.

The changes in Missouri River sediment processes have greatly affected near-shore and
riparian habitats important to some native species. As a result, three of these species—two
birds (the Least Tern and Piping Plover) and one fish (the pallid sturgeon)—today are listed
under the federal Endangered Species Act. Other water quality concerns include impaired
waters and fish consumption advisories along the lower Missouri River and its tributaries. Many
of these water quality impairments are associated with non-point source runoff from the vast
amount of agricultural land within the drainage basin, as well as pollution from large population
centers and industry.

Flooding

Flooding has been a major driver of ecosystems and human development along the Missouri
River. The floods generated from this massive watershed have shaped the physical landscape
both through the direct power of the floods themselves, as well as indirectly through human
efforts to control flooding.

Historically, flood events provided the energy to move and redistribute sediments, inundate
overbank areas, displace vegetation, and form new channels while abandoning others. Prior to
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human intervention, flood pulses followed relatively predictable patterns, corresponding with
spring melt in the lower Missouri River basin and followed by mountain snowmelt and rain-
driven flooding in early summer. Over time, species adapted their lifecycles to the timing,
disturbance, and water distribution provided by these flood events.

By the early 1800’s people began to settle along the Missouri River. Annual flooding, including
the massive 1844 flood, taught communities that transportation and development depended on
controlling the river and its floodwaters. Before the turn of the 20™ century work began to
construct levees and channelize portions of the lower Missouri River for interests associated
with development and navigation. These efforts handled lesser floodwaters but failed to contain
catastrophic flood events, such as those of 1903, 1944, and 1951. The drive to control the river
continued with the construction of dams and reservoirs, some of the largest in the world, along
the upper portions of the Missouri River. Completion of the dams in the middle 20™ century
marked the start of flow regulation and further reduced the flood threat downstream (figure 3-7).
Similar flood control and water supply projects proliferated along Missouri River tributaries
throughout the following decades.

Today thousands of miles of infrastructure stretch across the entire Missouri River basin
restraining the dynamism that once defined the river. Flood control, navigation, and water
supply came at the expense of river processes that sustained some of the most abundant and
diverse plant, animal, and fish communities in North America. With the processes all but gone,
the diverse wild abundance soon followed.

After nearly 40 years without a major flood event, the summer of 1993 brought months of heavy
rainfall across much of the Midwest culminating in an historic flood event along the lower
Missouri River and most of its tributaries. The 1993 flood exceeded much of the flood control
capacity within the basin, resulting in widespread inundation of the Missouri River corridor and
major socioeconomic losses. Despite regulation of the river and the many flood storage
reservoirs, the 1993 flood event was the largest ever recorded at Booneville, Missouri (figure 3-
7). Although the aftermath of this flood event did spur the construction of additional flood control
measures across the basin, it also helped bring about the recognition of the habitat, wildlife, and
flood relief benefits associated with natural lands along the river and led to establishment of Big
Muddy NFWR.

Flooding during the spring of 1995 came on the heels of the 1993 event and made a large
impression on the communities and individuals that lived in or near the Missouri River
floodplain, many of whom were still recovering from the 1993 event. This event reminded
everyone, but especially those living and working in areas left exposed by the 1993 destruction,
of the unpredictable nature and damage of flooding along the lower Missouri.

The Lisbon Bottom area received tremendous damage to human developments, infrastructure,
and cropland as the result of the 1993 flood. Levees were breached, enormous scour holes
were created in crop fields, and huge deposits of sand and debris were spread across much of
the remaining crop fields. Landowners enrolled the Lisbon Bottom area into the USDA Natural
Resource Conservation Service’'s “Emergency Wetland Reserve Program.” Subsequently,
landowners sold the remaining fee title interest in these tracts to The Nature Conservancy, a
private conservation organization. The Nature Conservancy held title to these lands until the
Service received appropriated funds and was able to purchase these tracts for the National
Wildlife Refuge System (NWRS, Refuge System) as part of the Big Muddy NFWR in 1995.
Subsequent flooding in 1995 and 1996 created the Lisbon Bottom side channel by connecting
the huge scour holes created during the 1993 flood. In 2000 the USACE completed
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construction of a revetment and associated rock water control structure to maintain the integrity
of the navigation channel while still allowing a small portion of the Missouri River’s flow,
approximately 7 percent, to enter the side channel for fish and wildlife benefits.

Flood events since 1993 have continued to shape the landscape, the human response to
flooding, and presented challenges and learning opportunities for management of Big Muddy
NFWR. Six of the 25 highest annual peaks recorded on the Missouri River at Boonville occurred
since the refuge was established (figure 3-7).

Figure 3-7: USGS Recorded 25 Highest Annual Missouri River Flood Peaks at Booneuville,
MO
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In 2011, heavy snowpack coupled with persistent spring rainfall set records for runoff volumes
received in the upper Missouri River basin. The resulting flooding exceeded the management
plans and capacity of the reservoir systems and resulted in high flows for much of the summer
of 2011. Although the flood peak was moderate along the lower river, the sustained three-month
duration of high flows being discharged from the reservoirs had significant impacts. Three
months of inundation of habitats in low lying areas during the course of the growing season was
reminiscent of the 1993 flood. The ecological impact was significant, even on the lower several
hundred miles of river where infrastructure damages were relatively minor. Many trees and
other plants died as a result of the growing season inundation, and refuge staff and other
agencies continue to study the vegetative and wildlife response from this flood. For those that
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live and work along the river, the sociological and political impact of this flood was enormous, as
management of the river for flood control was openly disputed with navigation, recreation, and
water supply interests. This latest chapter in the story of flooding along the Missouri River once
again called into question the capacity and impacts of flooding and flood control along the
Missouri River.

Restoration Efforts

Today many state and federal agencies have taken steps to address habitat loss along the
Missouri River. Beginning with the BSNP Fish and Wildlife Mitigation Project authorized under
the Water Resources Development Act of 1986, agencies began focusing efforts on restoring
and recovering habitats along the Missouri River. The mitigation project is aimed at restoring
lands and habitats downstream of Sioux City that were lost or damaged during channelization
and bank stabilization activities. This project is authorized to purchase and restore up to
166,750 acres of land along the river for the benefit of fish and wildlife habitats. With the release
of the Missouri River Biological Opinion in 2000 the Service identified USACE management
actions by which to protect and recover endangered species on the river, including flow
management, habitat restoration, rearing and stocking, and continued study in an adaptive
management framework. Using recommendations from the Biological Opinion, the USACE
initiated the multi-partner Missouri River Recovery Program (MRRP) aimed at achieving
Missouri River ecosystem recovery goals.

MRRP efforts include projects designed to hasten or “direct” succession and diversity of
floodplain habitats, several of which have occurred on refuge lands. A challenge of these efforts
are the prevalence of private property adjacent to the river. Channel widening and chutes can
only be accomplished where the USACE or a cooperating government agency [such as the
Service] owns the adjacent property. Through the USACE’ Mitigation Project, side channels
have been constructed at several refuge units to create shallow water habitat and reconnect the
floodplain with the river. Some shallow water habitat work has been done within existing
riverbanks to improve aquatic habitat next to several refuge units. The work to develop more
shallow water habitat includes notching dikes, rock placement to create reverse dike chevrons,
and some bank excavation to create “rootless” dikes. The restoration of Shallow Water Habitat
(SWH) comes from one element of the reasonable and prudent alternative (RPA) outlined in the
2003 Biological Opinion, which requires the restoration of 20 percent of the SWH that existed
prior to construction of the BSNP. A major component of the Missouri River Recovery Program
is meeting this element of the RPA. Almost all of the required SWH acres will need to be
created by channel widening and the restoration of chutes and side channels. The result is the
creation of SWH acres within the current top-width of the river and the creation of SWH by the
conversion of terrestrial acres into new aquatic habitat.

Floodplain Connection on Refuge Units

Since the establishment of the refuge in 1994, several changes have occurred on refuge units
that allow some connection between the Missouri River and its floodplain. The following
examples illustrate the dynamic condition of hydrology on refuge units, resulting from man-made
and natural causes.
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Lisbon Bottom

The Great Midwest Flood of 1993 left one large scour at the upstream margin of Lisbon Bottom
and three smaller levee breaks and scours. Also the flow breached the cross-levee in numerous
places, and at least five exit scours developed along the downstream margin. The unit flooded
several times in 1995 and a flood event
in June 1996 completed creation of
Lisbon Chute, about two miles long and
up to 200 feet wide. The chute, the first
to be formed by the river in Missouri for
many years, created a diversity of
habitats that probably occurred on the
river before channelization and flow
regulation. Lisbon Bottom presents the
opportunity to study ecosystem
processes and dynamic
geomorphology in a setting that more
closely mimics the natural riverine
system than any other site on the

. % Lower Missouri River. Thus, the chute
Scour at Big Muddy NFWR; photo: USFWS is of great interest to the public, river
managers, and researchers.

At higher river stages Lisbon Chute initially passed as much as 20 percent of the river’s flow
(Jacobson and Laustrup 2001; copy in Ann Nar 2000). Over four wet years (1996-1999) the
chute was allowed to evolve with minimal stabilization, resulting in a shallow, braided channel in
the upper one half and a dynamically migrating, single-thread channel in the lower half. In 1999,
to maintain the main stem navigation channel, the USACE (with design input from the Service
and other federal and state agency representatives) added a grade-control structure across the
chute about 1,500 feet upstream from the downstream end. In May 2000, the USACE
completed a notched hydraulic control structure about 900 feet downstream of the revetment at
the upstream end of the chute. They hoped the reduced velocities from the construction of the
two structures would maintain the navigation channel but continue habitat benefits to the fish
community in the chute. With the structures in place, considerable sedimentation occurred.
Fisheries biologists from the Service’'s Columbia Fish and Wildlife Conservation Office
(CFWCO) found declining fish diversity since 2000 when the control structures were completed.
Asian carp species increased annually. In 2004 the USACE widened the notches in the
structures controlling discharge through the chute to allow additional flow. After the notch in the
inlet structure clogged with debris they lowered and widened it to increase the flow of water
through the chute. The increased flow resulting from the 2004 modifications to the grade control
structure and revetment structure helped alleviate some of the concern about sedimentation
rates, but not all. Continued monitoring of fish population abundance and diversity did not show
much improvement over premodification conditions. One area of specific concern is the
apparent inability of larval fish to access the Lisbon side channel as they had prior to
construction of the revetment and grade control structure. This is most likely due to structural
exclusion of benthic flows. Additional study and discussion of potential fixes is continuing.

Overton Bottoms North

In 1998, as part of the Missouri River Bank Stabilization and Navigation Fish and Wildlife
Mitigation Program, the USACE began design of a 15-foot wide pilot channel at Overton
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Bottoms North. The construction was completed in 2000. They also lowered a section of the
levee that ties back to the bluff at the southwestern corner of the unit to allow more overflow
during flood events. Water first ran through the pilot channel in February 2001. By April the inlet
and upper pilot channel were clogged with tons of large woody debris. A 10-year flood event in
June 2001 lifted the large woody debris off of the inlet and upper chute. Most of it floated into
the main channel Missouri River but some deposited at the lower end of the chute. To allow
more water to enter the channel and flush out debris and sediment, the USACE widened the
inlet structure and deepened the outlet. The chute was dry most of 2002, but a five-year flood
event in May brought river water into the channel and again deposited large, packing, woody
debris. In 2003 the USACE returned to construct a new inlet structure downstream of the old
one and to deepen and widen the entire pilot channel, most of it to a bottom width of 70 feet.
The adaptive management resulted in increased flows and reduced debris accumulation in the
channel.

Jameson Island

The USACE began notching dikes in the Missouri River adjacent to Jameson Island in 1996 to
create shallow water habitat. This resulted in a large field of sandbars at the northeast part of
the unit. The USACE began a chute at Jameson Island in 2006 but halted construction of the
project in 2007 when the Missouri Clean Water Commission raised objections to sediment
added to the river. Frequent high water events between 2007 and 2011 naturally deepened and
widened the developing Jameson chute, greatly increasing the diversity of channel habitats.
CWEFCO reported finding a record number of the endangered pallid sturgeon in one day at
Jameson Island in an area smaller than a football field. Over the years of their sampling, the
Lisbon-Jameson units of the refuge have produced the first evidence of wild spawning in over
50 years in this area and the most pallid sturgeon captures of any area on the Lower Missouri
River (FWS 2008c).

Baltimore Bottom

In 2007, the USACE began construction of two small chutes to create two islands and four
sandbars. They halted work due to wet weather and never resumed the project due to the
controversy at Jameson Island. In May 2007, a 50-year flood event broke the old Hodge levee
at Baltimore Bottom Unit in four places, greatly increasing river connectivity with the floodplain.
In 2010, an old drainage pipe clogged with debris and sediment on Edwards Branch that backed
up floodwaters on the western end of the unit, inundating the upstream tract for a long portion of
the summer months.

Air Quality

Existing air quality within the refuge is subject to air pollutants from internal combustion engines
(e.g., vehicles, tractors, outboard motors, and chainsaws), agricultural sources (e.g., burning
brush piles), and industrial sources (e.g., factory and other large industry output in larger cities).

Current Management

While several refuge management activities, such as those that require chainsaws and vehicles,
release pollutants into the air, perhaps the activity of most concern regarding air quality is
prescribed fire. Prescribed fire is one of the basic tools used to achieve a variety of
management objectives within refuge ecosystems.
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While prescribed fire affects air quality by releasing particulates and pollutant gases, it is only a
sporadic and temporary source of air pollution. Since a specific burn plan is written, indicating,
among other variables, particular wind requirements (direction and speed) for igniting any given
fire, effects to air quality are short-lived. Wind typically dissipates smoke rapidly. Prescribed
fire is used on approximately two to three refuge sites annually with each site typically under
100 acres.

Habitat

Historically, the Missouri River floodplain supported a diverse suite of forested communities,
shrublands, prairies, swamps, and marshes (Nigh and Schroeder 2002). Flooding cycles
typically included an early spring flood . : :

(due to upstream snowmelt), followed
by an early summer flood (due to
continued upstream snowmelt and
rainfall), and concluded with a
gradually diminished river flow during
the summer and into the fall and winter
(Galat and others 1998). This flooding
cycle, like in most riparian systems,
helped to produce a mosaic of
numerous terrestrial vegetation
community types and wetlands

ranging from open water to densely
vegetated forests.

To contribute to the national Floodplain forest; photo: USFWS

commemoration of the Lewis and Clark Bicentennial (2003—2006), the Geographic Resources
Center, Department of Geography, University of Missouri in partnership with the Missouri State
Archives, Office of the Missouri Secretary of State, undertook the Lewis and Clark Landscape
Project (Harlan 2002). The primary goals of the project were to geo-reference, digitize, and map
all of the retrievable information from the Lewis and Clark journals and the 18" and 19" century
Government Land Office land survey notes along the big river corridors of the State of Missouri.
Based on witness trees and general descriptions provided during the survey effort, Harlan
classified vegetation as either forest, woodland, open woodland, prairie, or barren (figure 3-8).
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Figure 3-8: Historic Land Cover for Big Muddy NFWR Planning Area on Five Panels
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Figure 3-8 (Continued)
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Figure 3-8 (Continued)
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Figure 3-8 (Continued)

|:| NWR Approved Acquisition Boundary - Prairie With Some Trees
£ Big Muddy Unit B s2venne
’ ) Praii
Predicted Natural Vegetation B ice
- Marsh
- Forest

[ Forest With Some Prairie Areas M aren Lend - Rocky

- Mixed Forest and Prairie - Alluvial Land

- Water
- Water - Waste

‘:I Unknown/Not Mapped

N
Scale 1:7,000,000
W E
[ T T T
S 0 5

1
10 Miles

Big Muddy NFWR Comprehensive Conservation Plan
60




Chapter 3: Refuge Environment and Current Management

Figure 3-8 (Continued)
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Weaver's (1960) more complete descriptions of Missouri River riparian vegetation in western
Missouri are summarized in Grabner and Struckhoff (2006). Weaver separated floodplains into
two broad types: 1) low bottoms that occur near the river channel and are subject to occasional
or frequent flooding, and 2) high bottoms that occur on wider and flatter parts of the floodplain,
usually near bluffs. Low bottom forests contained cottonwood and willows while low bottom
forest sites that were well drained included trees such as white ash, green ash, red elm,
American elm, boxelder, hackberry, walnut, sycamore, sugar maple, honey locust, and
Kentucky coffee tree. High bottom forest occupied a minor portion of the Missouri River
bottoms, but species composition tended to resemble that found in forests on well-drained low
bottom floodplains.

Swamps in the low bottoms contained a mix of bulrushes, cattails, reeds, arrowhead, and water
plantain. Marshes contained a different suite of species including sedges, rushes, spike rushes,
rice cutgrass, reed canary grass, and smartweeds. Prairies occurred on both the low and high
bottoms. Low bottoms contained wet-prairies comprised of switchgrass, Canada wildrye, and
prairie cord grass while the more well-drained soils on high bottoms contained big bluestem
prairie. Low bottoms also contained abandoned river channels, lakes, ponds, sandbars,
grasslands, and shrublands.

And finally, Nigh and Schroeder (2002) described presettlement vegetation along the river
through the Ozark Highlands Section (Glasgow to St. Louis). The area was mostly bottom-land
forests dominated by willow, cottonwood, sycamore, elm, silver maple, and hackberry. Mixed-
hardwood forests that included oaks, sugar maple, walnut, and hickories occurred on high
terraces.

Today the vegetation of the Missouri River floodplain is vastly different than the historic
conditions described above. Agriculture is the predominate land use within the floodplain and
the land cover is mostly cropland. The small amounts of forest, grasslands, and wetlands mostly
occur within areas dedicated to conservation (figure 3-9).
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Figure 3-9: Current Land Cover for Big Muddy NFWR Planning Area on Five Panels

7 Al e b e R

|:| NWR Approved Acquisition Boundary |:| Non-Vegetated Areas |:| Mixed Forest N
KA Big Muddy Unit [ cropland [ open Woodiand = B
Landcover 2005 (Collected 2000-2004) I:I Grasslands/Pasture - Woody-Dominated Wetland
- Impervious Surface - Deciduous Forest l:l Herbaceous Wetland s
- High Density Urban - Evergreen Forest - Open Water
- Low Density Urban

| T T T T T T T 1

0 5 10 20 Miles

Big Muddy NFWR Comprehensive Conservation Plan
63



Chapter 3: Refuge Environment and Current Management

Figure 3-9 (Continued)
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Figure 3-9 (Continued)
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Figure 3-9 (Continued)
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Figure 3-9 (Continued)
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Refuge units, as well as other lands managed for wildlife along the Missouri River, provide an
opportunity for historic vegetation to re-establish on the floodplain within the context of the
existing regimen of river flows managed by the USACE and natural flooding. The following
sections describe some of the habitats returning to the floodplain on refuge units.

A study of vegetation at five units of the refuge by USGS scientists (Struckhoff and others 2011)
delineated and described 17 natural and semi-natural communities. They identified six upland
forest communities, six temporarily flooded forest communities, one woodland, one shrubland,
and three herbaceous communities (table 3-2).

Table 3-2: Vegetation Communities Encountered on Five Units of Big Muddy NWFR
During Plot Sampling or Map Classification by USGS in 2011

U.S. National Vegetation Classification Total Area (acres) of Community Mapped on
Standard Common Name Five Units of Refuge*
Upland Forests

White Oak-Red Oak-Sugar Maple Mesic 37

Forest

White Oak/Dogwood Dry-Mesic Forest 52

Oak Dry-Mesic Alkaline Forest

Midwest Post Oak-Blackjack Oak Forest

Black Oak-White Oak-Hickory Forest 67

Ozark Red Cedar-Hardwood Forest 148
Temporarily Flooded Forests

Cottonwood-Willow Forest 4,673

Black Willow Riparian Forest

Silver Maple-American EIm Forest 193

Central Green Ash-Elm-Northern

Hackberry Forest

Ash-Oak-Sycamore Mesic Bottom-land 12

Forest

Box Elder Forest 37
Woodland

Cottonwood Floodplain Woodland 529
Shrubland

Sandbar Willow Shrubland 363
Herbaceous

Central Wet-Mesic Tallgrass Prairie 91

Midwest Ephemeral Pond 232
Sparse Herbaceous

Riverine Sand Flats 264

*Communities with no area shown were encountered during map production but were mapped as other types. Units sampled
included Jameson Island, Lisbon Bottom, Overton Bottoms, St. Aubert Island, and Boone’s Crossing.

The scientists’ review of literature concerning historic, current, and potential vegetation
communities of the Missouri River floodplain identified 25 potential bottom-land vegetation
associations that had a high likelihood of occurrence within the refuge (table 3-3). Many of these
communities are now extremely rare within Missouri as a result of conversion to agriculture and
river management. Primary among these are non-forested wetlands, wet-mesic prairies, and
bottom-land oak woodlands and forests. Many of these were not found on the refuge during
their study though they potentially exist within the Missouri River floodplain. Some may develop

on refuge units with time.
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Table 3-3: Potential Bottom-land Vegetation Associations not Encountered on Big Muddy
NFWR Plot Sampling or Map Classification by USGS in 2011

U.S. National Vegetation Classification Standard Common Name
Temporarily Flooded

Pin Oak Mixed Hardwood Forest

Bur Oak-Swamp White Oak Mixed Bottom-land Forest

Woodland

Bur Oak Bottom-land Woodland
Shrubland

Northern Buttonbush Swamp
Herbaceous

Central Cordgrass Wet Prairie

Bulrush-Cattail-Bur-Reed Shallow Marsh

Midwest Cattail Deep Marsh

Midwest Mixed Emergent Deep Marsh

American Lotus Aquatic Wetland

River Bulrush Marsh

Central Midwest Sedge Meadow

Eastern Great Plains Saline Marsh

Great Plains Acidic Seep

Grasslands

True grasslands are rare on the refuge but occur where active management has hurried
succession by adding native grass species to retired cropland. Old fields occur where crop
fields have succeeded to aggressive weedy species.

Forest

In general, forests found on the refuge include narrow bands of large cottonwoods along the
Missouri River and dense, young stands of riparian species such as cottonwood, willows,
sycamore, box elder, ash, and silver maple in disturbed areas such as former cropland or
recently flooded land. The most common forest types on the five units are Cottonwood-Willow
Floodplain Forest and Silver Maple-American Elm Forest. Refuge staff and volunteers have
planted small clusters of bottom-land hardwood species on the highest elevations of some units.

Many dense stands of trees established on former cropland after acquisition by the Service in
the mid- to late-1990s. These “doghair” stands have entered the stem exclusion stage of forest
development. Forests progress through four stages during development: stand initiation, stem
exclusion, understory reinitiation, and old growth (Struckhoff and others 2011, citing Oliver and
Larson 1990). In dense stands, stems compete for light, water, nutrients, and physical space,
and less competitive stems die. Mortality is augmented by flooding, the effects of which tend to
be patchily distributed within established stands due to variation in flood intensity (water depth,
speed, duration) as determined by landscape characteristics.
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Shallow Water Habitat

The transformation of the Missouri River into a shorter, swifter main channel reduced habitat
diversity and increased water clarity. The new river has lost its dynamic nature and ability to
carve the landscape. In 2000, and amended in 2003, the Service released a Biological Opinion
to protect and recover the populations of three threatened and endangered species on the
Missouri River. One element outlined in the 2003 Biological Opinion requires the restoration of
20 percent of the shallow water habitat that existed in the historical river.

Invasive Plants

Some exotic (also known as non-native or alien) plants greatly alter the plant communities of
natural areas. Others more commonly affect already disturbed or agricultural areas. Invasive
species are aggressive species that can be native or exotic. Left unchecked, noxious plant
species can seriously degrade the productivity and wildlife value of invaded habitats.

Noxious Weeds

The following plants have been found on the refuge and are state-listed as noxious weeds
(http://plants.usda.gov). In Missouri, the term “noxious” refers to the weed’s ability to cause
economic harm to the State’s agriculture industry and to the high level of difficulty associated
with controlling or eradicating the species (http://mda.mo.gov/plants/forests).

e Musk thistle (Carduus nutans), a biennial that develops annual tap root. Typically, seeds
germinate in the spring or fall, forming large rosettes that bolt the following year. Seeds
remain viable up to 10 years. Musk thistle spreads rapidly and forms extensive stands.

¢ Canada thistle (Cirsium arvense), an herbaceous perennial reaches two to five feet in
height. Small, light purple flowers bloom from July to September. Seeds remain viable
in soil for up to 20 years. Canada thistle can tolerate wide ranges of soil types and
moisture levels. It quickly colonizes disturbed areas, and can replace native species by
forming dense monotypic clones.

e Common and Cut-leaved teasels (Dipsacus fullonum and D. laciniatus), are herbaceous
biennials, growing as a basal rosette of leaves for one year, then bolting, flowering and
dying in the second year. Dispersal has been primarily along roadways.

e Purple loosestrife (Lythrum salicaria), an herbaceous perennial, featuring leaves that are
opposite or three in a whorl without teeth, stems that have four angles and are semi-
woody at its base, flowers that have five to seven purple petals in long spikes at the
ends of branches, and blooms late June to late August. Grows in sunny wetlands, on
stream banks, in ditches, and in other disturbed habitats. Reproduces prolifically by
cuttings, offshoots, and seeds. A single plant can produce up to 300,000 seeds.

e Kudzu (Pueraria lobata), a perennial vine in the legume family. Each leaf has three dark
green leaflets, with or without irregular, shallow lobes, and hairy beneath. Grows
rampantly. Hairy vines trail, sprawl and twine from a large central root crown.

e Johnson grass (Sorghum halepense), a tall, coarse grass with rhizomes. Grows in
dense clumps or nearly solid stands and can reach eight feet in height. Leaves are
smooth with a white midvein. Panicles are large, loosely branched, purplish, and hairy.
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Thrives in open, disturbed, rich bottom land, particularly cultivated fields. Quickly
dominates the herbaceous flora and reduces plant diversity.

Invasive Non-Native Plants
Some of the most invasive non-native plant species found on the refuge include:

o Garlic mustard (Alliaria petiolata), a biennial herbaceous plant that grows as a basal
rosette during the first year and flowers the second. Young leaves smell distinctly of
garlic or onion. Prefers forest understory or along forested edges. Tolerates low light
levels, and takes advantage of disturbed habitats such as trails, roadsides, and stream
banks. Quickly out-completes other forest understory plants. Compounds in the plant
found to depress growth of other forbs, grasses, and tree seedlings.

e Japanese hops (Humulus japonicus), a fast-growing, herbaceous annual vine. Seeds
remain viable in the soil for three years, dispersed by wind and water along rivers and
streams. Stems, covered with rough hairs that are irritating to bare skin, begin growth in
May and by late summer can be up to 35 feet in length. They quickly climb and blanket
native riverbank and floodplain vegetation.

e Bush honeysuckles, Morrow’s and Amur (Lonicera morrowii and L. maackii), a
deciduous shrubs, six to 20 feet tall, flower during May and June, with red fruit forming in
the axils of the leaves. Often the source of the invasion comes from a landscaping
planting, with seeds spread by birds. Thus refuge units near urban areas are at highest
risk. Can tolerate moderate shade. Bush honeysuckle leaf out before many native
species and hold their foliage until November, shading out the competition.

¢ Reed canarygrass (Phalaris arundinacea), a fast growing, cool season, perennial grass,
three to seven feet tall, with rhizomes that forms a sod. Thrives in areas with frequent
and extreme fluctuations of water levels, and is drought resistant.

o Common reed (Phragmites australis), a six to15 foot tall grass that forms near monotypic
stands, prefers low, wet areas and reproduces through wind dispersal of seeds and
vigorous vegetative rhizomes. A purple-brown seed head with plumes appears by late
July. The feathery plumes that form at the end of stalks can be up to 20 inches tall and
eight inches wide.

e Sericea lespedeza (Sericea lespedeza), a shrubby, deciduous perennial about two to
five feet tall. Coarse stems are single or clustered with numerous branches. Stems and
branches densely leaved with trifoliate leaves about % to 1 inch long. Each leaf has a
conspicuous point at the tip, unlike native lespedezas. Small, yellowish-white with purple
to pink marked flowers appear from mid-July to early October. A prolific seed producer,
with seed that remains viable in the soil 20 years or longer. Establishes best where
competing vegetation is short, such as heavily grazed or burned pastures.

Current Management: Habitat
Grasslands
Native grass species, such as prairie cordgrass, eastern gamagrass, and mixes of native

grasses and forbs, have been planted on appropriate sites of retired cropland. Invasive species
have been kept under some control through spot treatment efforts. For example, spraying with
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glyphosate herbicide and mowing to control cedar invasion. Since Johnson grass, an
aggressive invasive species of great concern in the floodplain, responds vigorously to burning,
prescribed fire is not used as a tool to manage the grasslands where Johnson grass is present
in stands large and dense enough to be of concern. In addition, a permittee cut hay annually at
the Loesing tract, starting in 2002 and ending 2008. The mowing helped control woody and
invasive species until native vegetation could be re-established. Seeding with a mix of native
grasses and forbs was initiated at this site in 2008.

Forests

In 2001, small patches (two to 10 acres) of bottom-land hardwood tree species, such as bur
oak, swamp white oak, pin oak, pecan, and shellbark hickory, were planted on higher elevations
of retired cropland and when possible near existing forest (to increase forest block size). The
tree seedlings planted were usually started by the root production method (RPM), shown to
survive better and grow faster than bare root stock due to their larger size and dense, fibrous
root systems. A cover crop, such as Virginia wildrye was usually planted and weed barrier mats
and tree guards were usually placed around seedlings to reduce weedy competition and protect
the tender bark from rodents and rabbits. The bottom-land hardwood trees add diversity to
forests of more aggressive and abundant bottom-land species, such as cottonwood, sycamore,
and willows, which often colonize within a few years sites. The planting of RPM trees and
shrubs, usually mast bearing and always floodplain species, is used on a small percentage of
refuge lands. Sites are chosen that are artifacts of manmade structures (remnant levees) or
parcels that are levee protected and thus, in terms of flood frequency, at a much higher
elevation than the measured mean sea level elevation. The RPM trees grow quickly, provide
native vegetation and diversity. It is important to note these species did occur in historic times,
but in small numbers and at scattered locations that provided environmental conditions
necessary for survival and reproduction.

Shallow Water Habitat

Sometimes opportunities present themselves to hasten or “direct” succession and diversity of
floodplain habitats. Through the USACE Mitigation Project, side channels have been
constructed at several refuge units to create shallow water habitat and reconnect the floodplain
with the river. Some shallow water habitat work has been done within existing riverbanks to
improve aquatic habitat next to several refuge units. The work to develop more shallow water
habitat includes notching dikes, rock placement to create reverse dike chevrons, and some
bank excavation to create “rootless” dikes.

On a much smaller scale, two levee repair projects on private land adjacent to Jackass Bend
Unit used soil from the refuge resulting in a shallow wetland area on the refuge. This project
resulted in a seasonal wetland being created on refuge lands. In addition, a small wetland at
Jameson Island was mechanically created to mitigate a wetland compromised by the side
channel project at that unit.

Invasive Plants
In 2001, refuge staff initiated control of Johnson grass at Overton Bottoms North. The Johnson

grass was sprayed with glyphosate herbicide and disked to expose roots to killing freezes.
Then, the treated areas were planted with cover crops and native species such as eastern

Big Muddy NFWR Comprehensive Conservation Plan
72



Chapter 3: Refuge Environment and Current Management

gamagrass and a mix of prairie grasses. Some areas have shown success in reducing the vigor
of Johnson grass while others have not.

The refuge began an inventory of noxious plant species in 2003 with three volunteers. Control of
purple loosestrife began the next year. Also in 2004, the refuge began a program of invasive
species inventory, mapping, and control during the summer months with Student Temporary
Employment Program college students. The invasive weed inventory and mapping assists in
reviewing and prioritizing control efforts in keeping with habitat management goals and
objectives or to eradicate newly discovered invasives (early response) or reduce the spread of
economically damaging species to neighboring properties/croplands. Since approximately 8,000
acres of the refuge have areas with invasive plants, the program continues today as funding
allows.

During 2010, the refuge treated about 500 acres of invasive plants. The treatment concentrated
on garlic mustard, Japanese hops, Johnson grass, common reed, purple loosestrife, sericea
lespedeza, tree of heaven, bush honeysuckle, and a two-acre patch of kudzu found near the
railroad at St. Aubert Island Unit.

Cooperative Farming

Current Management

Since the establishment of the refuge, some tracts have been actively farmed when acquired for
the refuge. Usually, the previous owner managed and harvested that year’s crops, and then
over the next several years cropland was retired and allowed to revegetate with native species.
Sometimes the residual seed bank or natural reforestation was supplemented by adding shrub
and tree seedlings, grass plants, or seeds of native grasses and forbs. However, on some
tracts, under a cooperative agreement, the farmer was allowed to continue planting and
harvesting crops (with a portion of receipts returned to the government) to control invasive
species until funds were available to revegetate the area. In one unusual situation, to reduce
variability of habitat, cropping was allowed to continue at Cranberry Bend during a shorebird
habitat study that started when it was added to the refuge.

In most cases cropland is retired within two years of land acquisition. Currently, all cropland on
the refuge has been retired except those on the two most recently added units, Cora Island and
Overton Bottoms South. Table 3-4 shows a summary of unit acquisition history, acres of crops
permitted, and plantings to improve habitat diversity. For some tracts, especially those acquired
during the 1990s, landowners had already retired cropland due to damage from floods (broken
levees, sand splays, scour holes, etc.).
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Table 3-4: Summary of Cooperative Farming and Habitat Improvement Plantings at Big
Muddy NFWR

Year Plantings by Fiscal Year (Acres)
Unit Acres AR C
to Year rops Trees | Shrubs | Grasses/Forbs
Refuge Permitted
Baltimore | 1,490 2002 2003 760
Bottom 2004 760
2005 760
2006 760
2007 700 7 2
2008 210 25 175
2009 9 4
2010
2011
136 2005 2006 90
2007 90 5
2008 70 26
2009 46 2 37
2010 20
2011
Boone’s 130 2002
Crossing 442 2004
Cora 1,265 2010° 2010 700°
Island 2011 650
2012° 420 5
Cranberry | 85 1996 2000 to 2006 | 7
Bend 2007 0 7 7 8
468 2000 2000 283
2001 278
2002 278
2003 278
2004 278
2005 257 12
2006 240 10 38
2007 200 28 10
2008 115 12 12
2009 78 15 8 28
2010
2011
54 2008
Jackass 468 1997 2001 50
Bend 30 1998
39 1999
189 2002 2003 65
2004 65
2005 60
2006 60 12
2007 10 2 32
2008 32
2009
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2010
117 2008
Jameson 123 1995
Island 212 1996
1,536 1998 2006 1
Lisbon 1,126 1995
Bottom 220 1996
668 1997
Overton 92 1995
Bottoms 176 1996
North 281 1997
96 1998
1,300 1998% 1999 21
2000 21 154
2001 12 172
2002 1
2003
2004 1
2005
2006 20
2007
2008
2009 4 10
2010
2011
103 2000 2003 35
2010 5
2011 5
501 2006 2007 5
2008 3 2
2009
Overton 3,662 | 2010% 2010 554°
Bottoms 2011 554° 20
South 2012 ° 483 20
St. Aubert | 657 1995
Island
27 1996
442 2002°

@Acquired for USACE Mitigation Project, licensed to refuge for management.
bAgricultural lease managed by USACE.

‘Acquired by Farm Services Agency in 1993, transferred to refuge for management.
4Unit with active cropland as of 2012.
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Wildlife

Studies of wildlife began shortly after establishment of the refuge, especially at Lisbon Bottom
Unit, which has the first naturally formed chute on the lower Missouri River in many years. Initial
Biotic Survey of Lisbon Bottom, Big Muddy National Fish and Wildlife Refuge (Humburg and
Burke 2000) reports the findings of several studies done at Lisbon Bottom through collaboration
among many researchers from agencies and universities to investigate the short-term effects of
the Great Flood of 1993 and the diverse aspects of Lisbon Bottom Unit's physical setting and
biota. The studies provide baseline information to judge the success of restoration efforts on
other units of the refuge.

Plants

Plants occurring on the Big Muddy NFWR are representative of large floodplain communities.

In many areas of the refuge former crop fields have been supplanted by dense floodplain forests
dominated by cottonwood and willow. As these forests age species composition changes to
include white mulberry, silver maple, box elder, sycamore and a few mast bearing hardwoods
such as pin oak and bur oak. Areas not dominated by forest include species of aster,
smartweed, sunflowers, goldenrod, Reed’s canary grass, Johnson grass and other annual and
perennial herbaceous plants typical of disturbed sites. Invasive species that are of concern
include Johnson grass, Reed’s canary grass, garlic mustard, Japanese hops, bush
honeysuckle, kudzu and phragmites. This list seems to grow longer as time passes.

Mammals

The refuge supports over 40 species of
mammals, including white-tailed deer,
coyote, red fox, striped skunk, bobcat,
raccoon, and meadow vole (appendix
B). In fact, six of the twenty counties in
the RAA (Callaway, Boone, Chariton,
Carroll, Osage, and Howard) are
ranked in the top 25 deer harvest
counties of Missouri. Principal aquatic
mammals along the Missouri River
_ ; include mink, river otter, beaver, and
i muskrat. Federally endangered gray

- 1 . and Indiana bats are reported to use
. ; lower Missouri River bluff caves for
Beaver; photo: USFWS hibernation and the riparian corridor for

foraging. Nine-banded armadillo

(Dasypus novemcinctus) are expanding their range northward and have been seen in every
county along the southern shoreline of the Missouri River and a few counties on the northern
side (Martensen 2007). Unfortunately, feral hogs have the potential to expand into habitat found
on the refuge as well.
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Fish and Mussels

The fish fauna of the Missouri River has undergone rapid change in response to the habitat
modifications resulting from bank stabilization and creation of a navigation channel. By the
1970s the river was confined to a single, narrow, deep channel with virtual elimination of side
channels and islands, and had less turbid water. The flathead chub and plains minnow, the two
dominant forage fishes in the Missouri River in 1945, have nearly disappeared, largely replaced
by the emerald shiner and other sight-feeding minnows. The pallid sturgeon has declined in
abundance since the early part of the 20" century. Hybridization between this species and the
shovelnose sturgeon probably is a response to changing habitat conditions in the Missouri River
(Pflieger 1997).

The Missouri and Mississippi Rivers support a distinct assemblage of fishes that sets them apart
as a separate faunal region (Pflieger 1997). Certain fishes found in these rivers occur nowhere
else in Missouri. In all, 27 species of fishes are confined in the big rivers. The most abundant
large fishes in the Missouri River are shortnose and longnose gar, gizzard shad, common carp,
river carpsucker, buffalofishes (three species), channel catfish, flathead catfish, white bass, and
freshwater drum. The largemouth bass, bluegill, and crappies (two species) are abundant in
oxbows and backwaters. Other species especially characteristic of the Big River Region include
chestnut lamprey, shovelnose and pallid sturgeons, paddlefish, skipjack herring, goldeye, blue
sucker, and blue catfish. Minnows are the most abundant group of small fishes in the Big River
Region. The speckled chub, sturgeon chub, sicklefin chub, silver chub, flathead chub, plains
minnow, emerald shiner, river shiner, silverband shiner, and channel shiner are especially
characteristic.

The CFWCO began fishery resources surveys on Lisbon Chute in 1997. Their first survey
contained 36 species of over 100 fish species known to inhabit the lower Missouri River (FWS
1998). Sampling the next year collected 64 species in Lisbon Chute, and only 26 species in the
adjacent Missouri River (FWS 1999a). In 1999 they documented reproduction of the
endangered pallid sturgeon for the first time in the Lower Missouri River in 50 years with
collection of a larval pallid sturgeon at the lower end of Lisbon Chute. They also collected four
species of concern in the chute: sicklefin chub, sturgeon chub, plains minnow, and blue sucker.
Later sampling by CFWCO fisheries biologists also found a greater relative abundance and
species composition of fishes using side channels than fishes caught in the main channel
(Mauldin 2004).

A study of Lisbon Bottom wetlands captured 40 species of fish (Chapman and others 2002).
Relative abundance and species composition of fishes using the floodplain differed greatly from
the fish communities associated with the Missouri River and Lisbon Chute.

These studies illustrate that a diversity of aquatic habitats supports a greater diversity of fish
species. Fishes of Missouri (Pflieger 1997) lists over 130 species likely to occur in the RAA,
including the lower 10 miles of major tributaries (appendix B).
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Reptiles and Amphibians

Over 80 species of reptiles and amphibians likely occur on the
refuge with some of the more common species including southern
leopard frog, tiger salamander, American toad, and black rat
shake (appendix B). The Service continued a mark/recapture
study of aquatic turtles (begun in 1997 by a university student) at
Overton Bottoms North Unit. The six species captured included
spiny softshell, midland smooth softshell, western painted, false
map, red-eared slider, and common snapping turtle.

Insects

A brief survey at three units of the refuge found 21 species of Snapping turtle; photo: USFWS
damselflies and dragonflies and four species of tiger beetles. The

entomologist conducting the study felt that was only a fraction of the species likely to be found
(Trial 2003).

Furthermore, a study of macroinvertebrates in the Lisbon Bottom wetlands found 167 species;
128 of these species were unique to the floodplain wetlands and not found in the main stem
channel (Chapman and others 2002).

And finally, the refuge biologist worked with several volunteers from Missouri Master Naturalists
to collect and identify pollinating insects on the refuge. To date they have found over 130
species of butterflies and moths and over 100 species of bees and wasps (appendix B).

Threatened and Endangered Species

Each year the Missouri Department of Conservation (MDC) issues a checklist of species of
conservation concern. The January 2011 list includes 10 plants, 14 mollusks, two insects, 22
fishes, two amphibians, five reptiles, nine birds, and six mammals as state or federally
threatened or endangered species.

Table 3-5 shows federally threatened, endangered, and candidate species that could occur in at
least one of the 20 counties of the RAA (FWS 2010a). Five listed mussels and one proposed
candidate mussel may occur in the lower 10 miles of Missouri River tributaries and therefore in
the RAA. Four plants and two fishes are also included on the federal list for the 20 counties, but
suitable habitat is not likely to occur within the RAA.
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Table 3-5: Federally Threatened, Endangered, Proposed, and Candidate Species that

Could Occur in Counties of the Big Muddy NFWR Acquisition Area

Common Name | Scientific Name County Status Habitat
Least Tern Chariton, St. Charles Large rivers. Nest on
(Interior Sterna antillarum (breeding records) Migrant Endangered sandbars ’
Population) in all 20 RAA counties
Wide, flat, open, sandy
Piping Plover Charadrius Migrant in all 20 RAA Endangered beaches with very little
melodus counties grass or other
vegetation
Boone, Callaway, Cole,
Gray bat Myotis grisescens Franklin, Gasconade, Endangered Caves
Howard, Osage, St. Louis
Hibernacula=caves
and mines; maternity
and foraging
Indiana bat Myotis sodalis All 20 RAA counties Endangered habitat=small stream
corridors with well-
developed riparian
woods; upland forests
. Scaphirhynchus . Missouri and
Pallid sturgeon albus All 20 counties Endangered Mississippi Rivers
Eizl;rrent false Boltonia decurrens | St. Charles, St. Louis Threatened Disturbed alluvial soils
Boone, Callaway, Cole,
Running buffalo | Trifolium Cooper, Howard, Moniteau, E Disturbed bottom-land
ndangered

clover

stolonifereum

Montgomery, St. Charles,
St. Louis

meadows

Suitable habitat not likely to occur in Missouri River but may in tributaries:

Cumberlandia

Cole, Franklin, Osage, St.

Bourbeuse and

Spectaclecase monodonta Louis Candidate Meramec Rivers
. . Small to medium-sized
Snuffbox Eploblasma Frar_1kI|n, Gasconade, St. Proposed creeks with a swift
triquetra Louis Endangered
current
Sheepnose Plethobasus Franklin, St. Louis Candidate Bourbeuse River
cyphyus
Gasconade River,
Franklin, Gasconade, Osage River,
Scaleshell Leptodea leptodon Osage, St. Louis Endangered Bourbeuse River,
Meramec River
. - Cole, Franklin, Gasconade, .
Pink mucket Lampsilis abrupt Osage, St. Louis Endangered Rivers
Winged Quadrula fragosa Franklin Endangered Medlum to large rivers
mapleleaf in mud, sand, or gravel
Suitable habitat not likely to occur in the RAA for the following:
Mead N Asclepias meadii St. Louis Threatened Virgin prairies
milkweed
Western prairie | (Platanthera Wet prairies & sedge
fringed orchid praeclara) Jackson Threatened meadows
Niangua darter E_theostoma Osage Threatened Rivers
nianguae
Boone. Callaway. Cole Small prairie streams
Topeka shiner Notropis topeka ' Y, ! Endangered in pools of clear, clean

Cooper, Moniteau, Ray

water
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In September 2010 the shovelnose sturgeon (Scaphirhynchus platorynchus) was designated
Federal Status of Threatened/SA (threatened due to similarity of appearance) because of its
similarity of appearance to the endangered pallid sturgeon. The two species are difficult to
differentiate in the wild and inhabit overlapping portions of the Missouri and Mississippi River
basins in Missouri.

Delisted in 2007, bald eagles no longer receive protection under the federal Endangered
Species Act. However, the bald eagle remains protected under the Bald and Golden Eagle
Protection Act and the Migratory Bird Treaty Act.

Recent taxonomic studies indicate that massasauga rattlesnakes in Missouri are western, not
the rare eastern massasauga that is a candidate for federal listing (Giles 2011). However, all
massasauga species are rare and included on the State’s list.

Migratory Birds

Sixty-nine species of special status birds have been observed on the refuge, including Bald
Eagle, Piping Plover, Least Tern, and Peregrine Falcon (FWS 2008a) (appendix B). More than
200 species of neotropical migrant landbirds (mostly songbirds) spend most of their life in the
tropic zones of North and South America. Each spring about 110 of these species migrate to
breed and reproduce in the forests of Midwest regions of North America. Fragmentation of
habitats by roads, urban and commercial developments, intensive farming, deforestation, and
other factors has adversely affected many of these migrants.

Waterfowl have historically used the Missouri River and its floodplain for resting, feeding, and
nesting. Their concentration numbers and locations vary from year to year due to shifts in
climate and habitat conditions; however, numbers are greatest during the spring and fall
migrations. Shorebirds and dabbling ducks rest on islands and sandbars and forage in mudflats
(shorebirds), wetlands, and grain fields (waterfowl) during migration. Common waterbirds along
the lower Missouri River are American White Pelican, American Coot, Snow Goose, Canada
Goose, Blue-winged Teal, Green-winged Teal, Northern Shoveler, Gadwall, Mallard, Wood
Duck, and Great Blue Heron. Killdeer, Lesser Yellowlegs, Pectoral, Baird’s, Least, Spotted, and
Semipalmated Sandpipers are common shorebird migrants.

Since its establishment, over 300 species of birds have been observed on the refuge. Appendix
B contains a list of all birds that utilize the refuge.

Invasive Animal Species

Of the numerous non-native fishes introduced into Missouri around the turn of the 20™ century,
only the common carp was notably successful. By 1895 the common carp was well-established,
and is now one of the most widespread and abundant large fishes in Missouri.

During the 1970s, bighead and silver carp were imported into the United States for use in
aquaculture production of food fishes and biological control of plankton in aquaculture ponds
and sewage treatment lagoons. Within ten years, bighead and silver carp escaped confinement
and spread to the waters of the Mississippi River basin and other large rivers. They are often
the most abundant larval fish collected (Galat and others 2005). Today, these carp live in 23
states; their population numbers are increasing exponentially, and in addition, they are close to
entering the Great Lakes (CERC 2011). The carp compete directly with native aquatic species
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for food and habitat. The bighead carp in particular, because of its success and food habits,
may compete directly with paddlefish, bigmouth buffalo, and the young of many other species.
Their rapid population increase disrupts the ecology and food web of the large rivers of the
Midwest, including the Missouri River.

Current Management

Plants

Current management for plants consists of inventory, mapping and control of invasive species
and noxious weeds. Control methods include mowing, herbicide application and use of
prescribed fire. Supplemental plantings of native seed or seedlings are employed as resources
allow. The refuge cooperative farming program is used primarily to control invasive species and
prepare a seedbed for planting of native vegetation. Monitoring and evaluation of treated areas
are conducted to determine success or failure and what subsequent management actions are
needed.

Mammals

Management efforts for mammals consists of protecting and restoring habitat to native
vegetation that support healthy populations of native species of mammals. Natural processes
such as overback flooding are encouraged where possible to assist in development of native
habitats. Hunting is allowed under statewide regulation to provide recreation but also to prevent
overpopulation of species prone to that, such as white-tail deer. Mammals are protected from
illegal take by refuge law enforcement officers and cooperating agencies, principally the MDC
and county sheriff's departments..

Fish and Mussels

Management of these aquatic species consists primarily of working with partners including the
USACE, the MDC and the U.S. Geological Survey to construct, manage, monitor and assess
shallow water habitat types that were largely lost as a result of human manipulation of the
Missouri River and associated floodplain. Examples of important habitat types targeted for
restoration include side channels, sand bars, oxbow lakes, marshes, and other shallow habitat
features.

Reptiles and Amphibians
Management for reptiles and amphibians includes the habitat restoration measures described in
the mammals and fish and mussels sections above.

Insects

The terrestrial and aquatic habitat restoration and monitoring efforts described in the sections
covering mammals and fish and mussels have equal application for insects. In addition to these
efforts, ongoing studies of pollinators including butterflies, moths, bees, and wasps are being
conducted. As knowledge is gained regarding specific requirements for these important
species, habitat management may be modified in future years to provide specific needs.

Threatened and Endangered Species

Management efforts to benefit endangered species consists of creation, restoration, and
protection of rare aquatic habitats, especially shallow water habitats important to the pallid
sturgeon, a federally listed endangered species. Many additional large river obligate species in
serious decline benefit from these habitat management efforts, hopefully precluding the need to
list them at some point in the future. Land acquisition to secure additional sites suitable for
habitat restoration, including shallow water habitat, is ongoing.
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Management is also directed towards restoring bottomland forests and riparian corridors
suitable for Indiana bats and gray bats, two federally listed endangered species. Riparian
corridors are important foraging areas for both species of bat. Large trees with loose or
exfoliating bark, fissures, and other cavities are important maternity habitat for Indiana bats.

Migratory Birds

Habitat restoration efforts including establishment of large blocks of floodplain forest in various
seral stages are important to migratory birds, especially neotropical migrants. Habitat
restoration of shallow water habitats provide significant benefits to numerous species of
migratory birds including wading birds, shorebirds, waterfowl, raptors and others.

Invasive Animals

Refuge staff continues to informally monitor for invasive animal species, such as feral hogs, on
units. Refuge staff consult and work cooperatively with other Service divisions, other federal
agencies, and state agencies to address invasive Asian carp and feral hog issues. No specific
management actions have been taken on refuge lands to date.

People

Socioeconomic Setting

Current Situation

According to the 2010 U.S. Census Bureau figures (U.S. Census Bureau 2011), nearly 20
million people live within the Missouri River drainage area of the United States. States included
in that drainage area (Montana, Wyoming, Colorado, North Dakota, South Dakota, Nebraska,
Kansas, Minnesota, lowa, and Missouri) collectively showed an 8.6 percent increase in
population since 2000. Land use in the northwestern one-half of the basin is primarily
rangeland and shrubland; whereas, land use in the southeastern half of the basin consists
primarily of pasture and row crops. Urban areas such as Denver, Omaha, and Kansas City
comprise only a small part of the basin (Sprague and others 2007).

The State of Missouri lies near the center of the North American continent and represents a
biological crossroads where the major biomes transition from the extensive deciduous forests
east of the Mississippi River to the tallgrass prairie of the Great Plains. The Missouri River forms
the northwest boundary of Missouri and then bisects the state from west to east between
Kansas City and St. Louis, in general separating the fertile rolling hills of the north from the
rocky limestone Ozarks of the south. Agricultural land dominates much of the northern half of
the state as well as the southeastern Bootheel and the southwestern and west central plains.
Two large urban centers, the Kansas City and St. Louis metropolitan areas, and a smaller urban
region in the center of the state (Columbia and the state capital of Jefferson City) contain about
half of the state’s population of around 6 million people.

Table 3-6 summarizes some socioeconomic data for the 20 counties of the refuge acquisition
area (RAA). This table has been divided into “urban” and “rural” counties, which show some
differences. However, it should be noted that even the rural counties within the RAA lie along
Interstate Highway 70 and thus have relatively easy access to the urban centers. The urban
counties, excluding the city of St. Louis, have a somewhat higher income level and appear to be
on average more highly educated than citizens of rural counties. As to be expected, more farms
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are found in rural counties; although, these numbers depend to a large degree on the sizes of
the counties. Urban counties appear to be continuing to increase in population while populations
of most rural counties remains steady or are declining somewhat.
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Table 3-6: Summary of Socioeconomic Data for 20 Counties of the RAA and St. Louis City."

Population2 ﬁ_:_)?cl):t;l'sand tJartlgmponment ggé;culture Income 2008 Education
. % Citizens
2000 2009 oé’hange 2015 2008 May 2010, % | # of Farms® L"gﬂ;?wl 48 gggrgﬂlege

Jackson 654,880 | 705,708 | 7.8 678,274 | 469,475 10.4 938 47,284 23.4
Clay 184,006 | 228,358 | 24.1 241,150 | 125,624 8.4 752 58,803 24.9
Boone 135454 | 156,377 | 15.4 170,796 | 112,891 5.6 1,322 47,434 417
Cole 71,397 75,018 123 76,979 66,338 6.0 1,103 55,684 27.4

@ [ Frankin 93,807 101,263 | 7.9 106,652 | 52,870 10.4 2,004 49,064 128

S [StCharles | 283,883 | 355367 | 25. 402,519 | 168,415 8.1 644 72,428 26.3

8 [st Louis 1,016,315 | 992,408 | -2.4 975,010 | 783,143 8.6 276 57,782 35.4

c [ StlouisCity [348189 | 356,587 | 24 350,583 | 285,011 11.0 - 33,993 19.1

S | SUB-TOTAL | 2133051 | 2265378 |6.2 2,323,689
Ray 23,354 23,358 0.0 23,787 10,391 106 1,321 42,929 108
Lafayette 32,960 32,572 12 32,785 14,664 103 1,299 46,394 138
Carroll 10,285 9,535 73 9,489 5,416 9.7 1,199 40,555 14.0
Saline 23,756 22,821 3.9 22,082 12,820 7.2 995 38,653 158
Chariton 8,438 7,594 -10.0 7,178 4,748 9.0 1,173 38,455 11.4
Howard 10,212 9,857 35 9,933 4,596 7.7 867 40,527 17.9
Cooper 16,670 17,298 38 18,760 9,751 8.2 942 42,929 13.7
Moniteau 14,827 15,132 2.1 15,490 7,174 73 1,138 51,942 13.0
Callaway 40,766 43,727 73 47,427 21,692 7.2 1,503 49,852 165

@ [ Osage 13,062 13,561 38 13,379 6,717 5.9 1,181 47,420 104

2 | Montgomery | 12,136 11,698 36 11,803 6,026 9.9 859 39,365 9.9

§ Gasconade | 15,342 15,096 16 15,743 8,618 9.2 867 38,468 10.4

= | Warren 24,525 31,485 28.4 36,410 10,778 106 723 45,779 11.1

2 | suBTOTAL |222979 |230376 |33 240,479

STATEWIDE TOTAL | 5,595,211 | 5,987,580 | 7.0 6,184,390 | 3,672,794 | 8.7 107,825 46,847 21.6

'The independent city of St. Louis is included here for comparison. While not a part of the RAA, the city is entirely surrounded by St. Louis County, which is part of the RAA.

2 As of this writing, official 2010 census data was not available; 2009 and 2015 figures are estimates and projected estimations.

% For the purpose of the Census of Agriculture, a farm is any place from which $1,000 or more of agricultural products were produced and sold, or normally would have been sold,

during the census year.
“ Data from the year 2000.
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Approximately two and a half million people live in counties within the RAA. Therefore, the
refuge must deal with a diverse population as the acquisition area includes both major urban
centers and rural agricultural areas, each of which has unique characteristics.

Urban Development

Jackass Bend Unit lies only ten miles
east of the Kansas City metro area.
Boone’s Crossing Unit lies within the
city limits of Chesterfield, and Cora
Island lies across the river from the St.
Louis metro area. Urban development
brings special challenges to closer
units, such as destruction of habitat,
changes in the water cycle, increased
numbers of visitors and related
disturbances, and higher values for real
E _ estate. Opportunities presented by

- e —— urban development close to refuge
o = —— = units include developing more
awareness and appreciation of the
refuge and the mission of the Service,
providing larger audiences for environmental education and more volunteers to help with refuge
projects. The distance of Kansas City and St. Louis metro areas from the refuge headquarters,
approximately 120 to 130 miles, increases complexity for all management activities.

Interstate 70 bridge at Overton Bottoms; photo: USFWS

Environmental Justice

Executive Order 12898 “Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations” was signed by President Clinton on February 11,
1994. Its purpose was to focus the attention of federal agencies on the environmental and
human health conditions of minority and low-income populations with the goal of achieving
environmental protection for all communities. The order directed federal agencies to develop
environmental justice strategies to aid in identifying and addressing disproportionately high and
adverse human health or environmental effects of their programs, policies, and activities on
minority and low-income populations. The order is also intended to promote nondiscrimination in
federal programs substantially affecting human health and the environment, and to provide
minority and low-income communities’ access to public information and participation in matters
relating to human health or the environment.

None of the management alternatives for the Big Muddy NFWR described in this Environmental
Assessment would disproportionately place any adverse environmental, economic, social, or
health impacts on minority and low-income populations. Public use activities proposed for each
alternative would be available to any visitor regardless of race, ethnicity, or income level.

Big Muddy NFWR Comprehensive Conservation Plan
85



Chapter 3: Refuge Environment and Current Management

Visitor Services
Current Management
Hunting

All refuge units are open to compatible wildlife-dependent recreation, including hunting, under
Missouri statewide regulations, except for refuge-specific restrictions for safety reasons at
Overton Bottoms North and South, Boone’s Crossing, and Cora Island units (table 3-7). Refuge-
specific regulations applicable on all units include:

e All blinds and decoys must be removed daily.

e Tree stands are allowed overnight during deer seasons but must be labeled with owner's
name, address, and phone number and removed by February 1 each year.

e Baiting, salt blocks, and minerals are not allowed.

¢ Non-toxic shot is required in shotguns.

Table 3-7: Big Muddy NFWR-Specific Hunting Restrictions

Hunting Restriction Refuge Unit

Only archery hunting allowed, all game species. Section (130 acres) of Boone’s Crossing
Unit adjacent to Chesterfield Athletic

No firearms allowed. :
Complex on mainland

Only deer hunting by archery methods. Johnson Island, (Boone’s Crossing Unit)

Hunting other game restricted to shotgun, with shot no
larger than a BB.

Only deer hunting by archery methods. Cora Island Unit

Hunting other game restricted to shotgun, with shot no
larger than a BB.

No hunting or trespassing around buildings; closed Overton Bottoms North and South
areas posted.

Fishing

All refuge units are open to fishing, under Missouri statewide regulations. The I-70 Scour,
created during the Great Flood of 1993 at Overton Bottoms North Unit, continues to provide
opportunities for fishing Missouri River species. Smaller scour holes can be found scattered at
Overton Bottoms as well as other units. These water bodies get an influx of river fish species
each time they become reconnected with the Missouri River during a flood event.

The Missouri River provides outstanding opportunities for catching large catfish. Anglers can
hike to the river on the Lewis and Clark Trail of Discovery at Jameson Island Unit, hike to the
MDC owned Taylor's Landing at Overton Bottoms North Unit, or fish from a boat. The MDC
provides thirty-four boat ramps on the Missouri River from Kansas City to St. Louis (MDC 1995).
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Wildlife Observation, and Photography

The refuge hosts opportunities for wildlife observation and photography along its roads and
trails. Several vantage points off the refuge provide panoramic vistas of refuge units, such as
the view from a restaurant in Rocheport, MO just across the river from Overton Bottoms North
Unit. This unit has a lookout point on the Loesing parcel where a monument was erected to
honor the cooperation of Ducks Unlimited, Inc., the National Wild Turkey Federation, and the
Service to purchase the 500 acres in the view below. Arrow Rock State Historical Site in Arrow
Rock, MO provides several observation points overlooking the Jameson Island Unit.

Interpretation

Interpretive signs are provided at each of the refuge kiosks to help visitors understand more
about the Service as well as the refuge. The Jameson Island Unit has nine interpretive signs
along the Lewis and Clark Trail of Discovery and the connecting Arrow Rock Landing Trail,
located on the adjacent Arrow Rock State Historic Site. The trails lead to the Missouri River and
provides information about the Lewis and Clark expedition’s passage through the area. The
kiosks at Overton Bottoms North and Lisbon Bottom Units display information about the
Mitigation Project and our partnership with the USACE to improve wildlife habitat.

Environmental Education

Upon request, refuge staff coordinate with area schools and colleges to provide field trips and
tours of the refuge. We also participate in environmental education events hosted by Friends of
Big Muddy, Missouri River Relief, Living Lands & Waters, Audubon Missouri, MDC, and others.
Overton Bottoms, due its close proximity to Columbia (with several public and private schools,
two colleges, and the University of Missouri), receives the majority of the educational group
visits.

The refuge hosts the annual Missouri Junior Duck Stamp Contest. The program promotes
wetlands and waterfowl conservation, and young artists learn about the habitat and
characteristics of their chosen subject. Several volunteers help prepare for and execute the
event. Between 900 to 1,500 students from across the state enter their artwork. Several Best of
Show pieces of art from the Missouri contest have gone on to place or win at the Federal Junior
Duck Stamp Contest.

Non-Wildlife-dependent Recreation

Visitors may collect mushrooms, nuts, and berries on the refuge for personal consumption.
Some of the moist bottom lands produce abundant opportunities to find mushrooms. Other
visitors take advantage of patches of blackberries found on refuge uplands.

Facilities

Since the establishment of the refuge, its headquarters have been co-located with the U.S.
Geological Survey-Columbia Environmental Research Center (CERC), in southeast Columbia,
Missouri. CERC provides space for a nine-room, 2,128 square-foot Mobile Office Unit (trailer),
employee parking, and a boat barn (2,700 square feet) including a heated shop (700 square
feet). CERC also supplies staff for some computer and on-site maintenance support.
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In 2007, a 1,809 square foot residence was acquired on an upland tract at Overton Bottoms
North Unit that was named the J.C. Bryant Cabin, in honor of the first refuge manager. The
building functioned as a meeting place for a few years, and now serves as an employee
residence.

When the refuge acquired management of Overton Bottoms South from the USACE in 2009, it
also assumed possession of a 3,750 square foot, mostly unheated (72 square foot heated
bathroom) pole barn/shop facility located at the northwest corner of the tract. This building is
used to store heavy equipment and materials. The refuge has no formal visitor center; however,
on rare occasions a visitor finds our office trailer at the back corner of the CERC campus.

After acquisition of each unit, refuge staff post ownership boundaries and construct user
facilities such as parking lots and kiosks with maps, regulations, and site-specific information
(figure 3-10). At some units, where opportunities allow due to lower flooding risks, refuge staff
construct and maintain trails, such as the Lewis and Clark Trail of Discovery (levee top trail that
terminates at the Missouri River, Jameson Island), Boone’s Crossing Loop Trail, and Little
Muddy Trail (Overton Bottoms North).

The refuge owns a 16-foot cargo trailer that has been modified to serve as a mobile outreach
exhibit. The trailer contains refuge literature and a tabletop display of the Lisbon Bottom and
Jameson Island Units. The tabletop display is capable of using flowing water in a relief model to
demonstrate sediment transport. The trailer is used throughout the year at special events from
Kansas City to St. Louis.
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Figure 3-10: Big Muddy NFWR Visitor Services on Two Panels
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Figure 3-10 (Continued)
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A pedestrian bridge was constructed over a steep ravine at Overton Bottoms North Unit to allow
public access to the loop trail and about 500 acres. A smaller pedestrian bridge at Jameson
Island provides access from the Arrow Rock Historic River Landing Trail on the Arrow Rock
State Historical Site to the Lewis and Clark Trail of Discovery.

In 2002, MDC personnel reconstructed Taylor's Landing, which was damaged by the Great
Flood of 1993. Subsequent flooding required extensive road repairs, sometimes multiple times
in the same year. In 2011 the MDC decided to abandon efforts to maintain Taylor’s Landing
and permanently closed the popular boat ramp. The refuge is working with MDC, the USACE
and the Overton—-Wooldridge Levee and Drainage District Association to develop another boat
landing and launch ramp at a nearby location on the refuge that will be less subject to damage
from floodwaters. In 2002, a study of a possible site and design for a visitor center and office
complex was completed. The study included a site analysis, space needs analysis, preliminary
soils/geotechnical study, cultural resources survey, topography/landline survey, aerial
photography, site master plan layouts for two locations, and cost estimates. The visitor
center/office complex project will receive further study when funding becomes available.

Public Use

Each of the “Big Six” public uses
emphasized in the National Wildlife
Refuge System Improvement Act of
1997 (hunting, fishing, wildlife
observation, wildlife photography,
environmental education, and
interpretation, those uses
traditionally supported and
encouraged on the Refuge System)
occurs at Big Muddy NFWR. It is
estimated that about 34,000 people
visited the refuge in 2012. Public
use continues to grow as more

§ o S '_f_- -
boundary signs, kiosks, and parking = e -
facilities are installed and as the Enjoying Big Muddy NFWR; photo: Steve Hillebrand

public becomes more aware of
recreational opportunities.

During 2012, 30 special events were hosted by the refuge with about 1,000 participants. Other
use estimates include: 5,000 hunting visits, 5,000 wild edible gathering visits, 1,800 fishing
visits, 2,500 wildlife observation visits, 600 photography visits, 700 environmental education
participants, and 800 interpretive program participants.

Current refuge units adjoin the Missouri River shoreline (about 38.2 miles) and are therefore
part of the Lewis and Clark National Historic Trail. The Santa Fe Trail crossed the Missouri
River at what is now Jameson Island Unit, near Arrow Rock, MO.

A big picture look at Missouri River public use can be taken from a survey conducted by the
MDC and the Nebraska Game and Parks Commission during 2004 and 2005 (Sheriff and others
2011). They estimated the number of recreational users of the Missouri River, fish and wildlife
harvest from the river, and the economic value of the river to those users and described visitor
activities and socio-characteristics. Clerks interviewed over 80,000 users at over 400 access
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points along the river. They estimated there were slightly over two million recreational visits to
public accesses and areas by more than 1.1 million parties and that users spent over 6.3 million
hours on site. Overall river recreation provided between $20 million and $36 million in annual
economic value to users. River recreation also resulted in over $40 million of economic impacts,
supported over 400 jobs, and yielded $3 million in tax revenue.

River users at public accesses and areas reported being involved in 71 different activities,
including: sightseeing (29 percent), fishing (23 percent), and boating (12 percent). See table 3-8
for information from three survey segments that include the RAA.

Table 3-8: Public Use Information from Three Segments of the Missouri River that Include

the RAA
Survey Segment

Jefferson City, MO- Miami, MO- Jefferson Atchison, KS- Miami,
Activity Mouth City, MO MO

Individual Percent Individual Percent Individual Percent

Visits Visits Visits
Fishing 110,550 22 69,560 39 50,550 23
Hunting 10,160 2 4,970 3 6,050 3
Non-consumptive 389,840 78 107,150 61 164,690 74
Overall 500,290 176,550 221,560

In 2010 and 2011 the Service partnered with the Policy Analysis and Science Assistance
Branch of the U.S. Geological Survey’s Fort Collins Science Center to collect data on visitor
experiences across the Refuge System as part of a National Visitor Survey. The survey was
conducted to provide information both at a national level and at a field station level to more
effectively manage visitor services and facilities across the Refuge System and to inform site-
specific management and planning decisions such as Comprehensive Conservation Plans,
Visitor Services step-down plans, and transportation plans. The results are based on two
separate 15-day sampling periods at the Overton Bottoms Unit and Jameson Island Unit of the
refuge. In all, 129 visitors completed surveys that formed the basis of a report describing visitor
and trip characteristics, visitor spending in local communities, and visitor opinions about the

refuge. The entire report is available online..

Historic and Cultural Resources

Native American History and Early Settlement

In prehistoric times, the Missouri River probably served as a major route for the movement of
people. It also served this function for Spanish explorers, the first Europeans to enter the
Missouri basin, and British and French fur traders. Many early settlements of Europeans
became established along the river in Missouri (Missouri State University 2010).

Occupation of Missouri by Native Americans began more than 10,000 years ago. Clovis and
Folsom fluted points, believed to be the oldest Native American points, have been found at
Mastodon State Historic Site just south of St. Louis. Many styles of stone implements and
pottery, dating from 1,000 to 10,000 years B.C.E., have been found at sites along the Missouri
River, as well as burial mounds and evidence of Native American villages. In Cooper County, a
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study of cultural resources on a refuge unit ridge overlooking the Missouri River found remnants
of a Late Archaic to Early Woodland occupation, as well as Late Woodland pottery (Lantham
2003).

By the time Europeans began exploring the Missouri territory in the late 17th and early 18th
centuries, Native Americans of the area were organized into several distinct tribes. The
Missouria tribe, which gives the river and state their name, are believed to have migrated into
Missouri from north of the Great Lakes, settling near the confluence of the Grand River with the
Missouri River in Carroll and Chariton Counties. Six years before the Lewis and Clark expedition
passed by that point, an attack by Sauk and Fox tribes from the northeast devastated the
Missouria, and the survivors moved to south of the Platte River in what is now Nebraska.

Native American human remains and cultural objects found on refuge lands are subject to
repatriation to descendants and culturally affiliated tribes. At this time, culturally affiliated tribes
include the Missouria, Osage, and Kansas tribes (FWS 1999b). Other artifacts, including any
Native American human remains and cultural objects not repatriated, will be preserved in
approved repositories. The main repository for Service land in Missouri is the University of
Missouri at Columbia. A small portion of cultural materials collected at Jameson Island are held
at Arrow Rock State Historic Site.

As of Nov. 15, 2010, the National Register of Historic Places listed more than 900 qualifying
sites in the 20 counties of the RAA (MO DNR 2010). This number is skewed some by the urban
counties within the Area (Jackson County had 297 listed sites, St. Louis County, 178), but many
rural sites, including archaeological sites, were also listed. Sites that could be found on units of
the refuge include farmsteads and homesteads, bridges, mills, a battlefield, and a section of the
Santa Fe Trail. The Missouri River served as the route for the Lewis and Clark Corps of
Discovery (1804-1806); 43 campsites for that Corps occur in counties within the RAA. There
may also be historic riverboat landings and other historic sites related to the Santa Fe, Oregon,
and California Trails. It remains unlikely that constructed properties would be found in the river’s
floodplain.
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Cultural Resource Management

Cultural resources (archaeological sites, historic structures, and Native American traditional
cultural properties) are important parts of the Nation’s heritage. The Service strives to preserve
evidence of these human occupations, which can provide valuable information regarding not
only human interactions with each other, but also with the natural environment. Protection of
cultural resources is accomplished in conjunction with the Service’'s mandate to protect fish,
wildlife, and plant resources.

The Service is charged with the responsibility, under Section 106 of the National Historic
Preservation Act of 1966, of identifying historic properties (cultural resources that are potentially
eligible for listing on the National Register of Historic Places) that may be affected by our
actions. The Service is also required to coordinate these actions with the State Historic
Preservation Office, Native American tribal governments, local governments, and other
interested parties. Cultural resource management in the Service is the responsibility of the
regional director and is not delegated for the Section 106 process when historic properties could
be affected by Service undertakings, for issuing archaeological permits, and for Indian tribal
involvement.

The Archaeological Resources Protection Act of 1979 (ARPA) Section 14 requires plans to
survey lands and a schedule for surveying lands with “the most scientifically valuable
archaeological resources.” This act also affords protection to all archeological and historic sites
more than 100 years old (not just sites meeting the criteria for the National Register) on Federal
land, and requires archeological investigations on Federal land be performed in the public
interest by qualified persons.

The Regional Historic Preservation Officer (RHPO) advises the regional director about
procedures, compliance, and implementation of these and other cultural resource laws. The
actual determinations relating to cultural resources are to be made by the RHPO for
undertakings on Service fee title lands and for undertakings funded in whole or in part under the
direct or indirect jurisdiction of the Service including those carried out by or on behalf of the
Service, those carried out with federal financial assistance, and those requiring a federal permit,
license, or approval.

The responsibility of the refuge manager is to identify undertakings that could affect cultural
resources and coordinate the subsequent review process as early as possible with the RHPO
and state, tribal, and local officials. Also, the refuge manager assists the RHPO by protecting
archeological sites and historic properties on Service-managed and administered lands, by
monitoring archaeological investigations by contractors and permittees and by reporting ARPA
violations.

There are no specific activities included in any of the alternatives to directly benefit cultural
resources. A variety of laws prohibit any adverse effect on cultural resources as a result of
management activities on public land. Additional review and approval of specific site-level
projects will be completed if and when those projects are planned. Any effects to cultural
resources will be determined at that time.
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Refuge Administration
Current Situation

The refuge has two law enforcement officers, one full-time officer, and one collateral duty
officer, who make visitor contacts, enforce laws on the refuge, and coordinate with other law
enforcement personnel in the state, such as MDC agents, county sheriffs, and deputies that
work within the RAA. Regulations are posted on each unit’s kiosk(s), the general refuge
brochure, each unit’s fact sheet, and the refuge website. Past violations include off-road vehicle
use, poaching wildlife, fishing without a license, trespass of the public onto private lands, and
traffic violations. Vandalism and littering occur, but violators are not often caught.

Farm Service Agency Conservation Easements

In the mid-1980s, Farmers Home Administration, now Farm Services Agency (FSA), made
loans to farmers temporarily unable to obtain credit from commercial lending institutions. FSA
foreclosed on some farm loans due to delinquent payments. One of the provisions in the 1985
Farm Bill required FSA to protect wetland and floodplain resources on the default property prior
to resale to the public. The Service assisted the FSA in identifying wetlands and important
floodplain resources on these properties. Once identified, the FSA assigned a perpetual
conservation easement on the property and transferred management responsibility to the
Service as part of the Refuge System. The refuge administers about 550 acres in eight
conservation easements through the Service’s Partners for Fish and Wildlife Program (figure 3-
11). Some conservation easements are up to a three-hour drive from the office, making
inspections and management challenging (table 3-9).

Figure 3-11: Big Muddy NFWR FSA Easements
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Table 3-9: Conservation Easements Managed by the Refuge

County Acres | Easement Habitat

Franklin 32 Woods, lies between slough and Missouri River
Franklin 8 Woods, along creek

Gasconade 16 Mostly wooded, along creek

Howard 309 Mostly wooded, Moniteau Creek Conservation Area*
Howard 31 Native grasses and woods, along creek

Johnson 94.5 Native grasses and woods

Montgomery | 32 Woods and old field regenerating to trees, along creek
Montgomery | 25 Mostly woods, along creek

*Land formerly owned by Farmers Home Administration, with fee title transferred to the State of Missouri, Department of
Conservation, in 1996. The Service has administrative oversight responsibility for the restrictive covenants contained in the
property deed. The deed requires the easement area be managed for wildlife.

Staff and Budget

Current permanent staff includes a refuge manager, wildlife refuge specialist (assistant manager
and collateral-duty law enforcement officer), wildlife biologist, park ranger (outreach specialist),
park ranger (law enforcement officer), maintenance worker, and administrative officer. The
refuge also has a temporary (four-year term) wildlife refuge specialist. Each summer, as funding
allows, student employees are hired to help with invasive species control, user facility
maintenance, and biological monitoring. Occasionally the refuge hosts conservation interns.
The base budget for the refuge in fiscal year 2010 totaled $1,013,330. The USACE, through the
Mitigation Project annual management plan process, provides funding for wildlife habitat work
and operation of Mitigation Project tracts at Overton Bottoms North and South and Cora Island.
In 2010, they provided $111,968 for activities and items that included noxious weed control,
parking lot construction, kiosks, signs, and posting boundaries.

Refuge Support
Current Situation

The refuge staff works with many agencies and organizations to accomplish refuge goals.
Some of these include the following:

o USACE: The refuge coordinates habitat projects constructed by the USACE on overlay
Mitigation Project tracts, such as those at Overton Bottoms North and South, Jameson
Island, and Baltimore Bottom Units.

o USGS-CERC: Provide the refuge space for an office trailer, parking, and boat
barn/shop; frequently provide input on habitat plans and monitoring; have completed
several studies on the refuge and provided valuable information.

o MDC: Researchers and managers from MDC have participated in several studies,
habitat planning projects, and monitoring on the refuge. MDC provides strong law
enforcement support and coordination on refuge lands.

¢ MO DNR: The refuge has an on-going educational and interpretive program with Arrow
Rock State Historic Site and Friends of Arrow Rock. A trail connects the Historic Site and
Jameson Island Unit.
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University of Missouri (MU). Several students from MU have conducted research
projects on the refuge. Staff at the MU Entomology Museum assisted refuge staff and
volunteers with identification of pollinators (such as butterflies, moths, bees, wasps)
collected on the refuge. Students and faculty from the Civil & Environmental
Engineering Department assisted the refuge with design and construction of structures
to stem erosion threatening the pedestrian bridge at Jameson Island Unit.

Missouri River Realty Partners: Staff from the USACE, MDC, MO DNR, U.S. Department
of Agriculture-Natural Resources Conservation Service, and the refuge meet regularly to
coordinate land acquisition and management strategies along the Missouri River.

Agency Coordination Team (ACT): Coordinated by the USACE, the ACT meets
bimonthly to hear updates and discuss issues pertinent to the various Missouri River
recovery programs. The team includes the USACE, Service, Environmental Protection
Agency, USGS, state agencies from Nebraska, Kansas, lowa, and Missouri; and several
industry and agriculture stakeholders.

Friends of Big Muddy: Formed in 1998, Friends of Big Muddy is an organization that
supports the refuge. Members have provided several thousands of hours volunteering
on refuge projects such as posting boundaries, planting grasses and trees, helping with
the Junior Duck Stamp Contest, and staffing refuge information booths at environmental
festivals in towns across the RAA. During 2010, volunteers donated over 1,300 hours to
the refuge.

Missouri River Relief (MRR): MRR is a grassroots, volunteer and equipment-based
organization dedicated to reconnecting people to the Missouri River through hands-on
river clean-ups and education events. Refuge staff participate and supply/operate a boat
for events held near refuge units. MRR staff have also helped with grass and tree
plantings on the refuge, advertised events, and supplied materials.

Missouri Master Naturalists (MMN): The Master Naturalist program, through University of
Missouri Extension, provides training for individuals interested in natural resources. The
training includes a 40-hour of hands-on service project, with a focus on natural
resources. Many Master Naturalists have participated in butterfly, moth, bee, and wasp
surveys on the refuge working alongside the refuge biologist. Assist with visitor surveys,
trail maintenance, information kiosks maintenance and stocking, and with the Junior
Duck Stamp Contest.

National Audubon Saociety (NAS): The Columbia, MO Chapter of NAS adopted the
refuge in 1997. The partnership between the refuge and NAS benefits conservation of
the Service’s trust species, fish and wildlife habitats, and ecosystems with emphasis on
public awareness and participation. The St. Louis Chapter of NAS has been supportive
of the refuge receiving funds for land acquisition from the Land and Water Conservation
Fund.

Audubon Missouri is a partner in the Confluence Partnership and assists with outreach
programs in the confluence area of the Missouri and Mississippi Rivers,

Greenway Network is an important partner in the St. Louis metro area. Greenway
Network leads the organization of national Public Lands Day activities, assists with river
cleanups in the St. Charles and St. Louis Counties portion of the Missouri River, and is
the organizing force behind expanding the Big Muddy Speaker Series into the St. Louis
Metro Area. Greenway Network is also one of the founders of the annual River
Soundings Symposium held in St. Louis each fall.
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Big Muddy Speaker Series: The refuge, Missouri River Relief, Friends of Big Muddy, and
the Services CFWCO host monthly presentations and discussions on the history,
science, ecology, and culture of the Missouri River Valley. People gather the second
Tuesday of each month to learn about the River at a restaurant in Rocheport, MO that
overlooks the Missouri River. In recent years the Big Muddy Speaker Series has been
expanded to venues in the Kansas City and St. Louis metro regions. There are now
three speakers events each month.

Saint Louis Artworks: The refuge park ranger and biologist worked with students to
develop an awareness of invasive plant species as well as the important role of
pollinators on the landscape. Students produced interpretive panels to inform refuge
visitors about these topics.
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