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I. INTRODUCTION

The Vadnais Lake Area Water Management Organization (VLAWMO) retained the services of
Natural Shore Technologies to classify plant community types and to provide management
recommendations for the wetland system located in the Rotary Nature Preserve, White Bear
Lake. This Preserve is a 36 acre city park located north of Birch Lake, between Birch Lake
Boulevard North and White Bear Parkway (Appendix A, Figure 1). Collectively through a strong
partnership, the City of White Bear Lake, VLAWMO, and Rotary Club volunteers have done an
excellent job in restoring and maintaining the Preserve’s natural resources and infrastructure.

This Preserve has a rich history and is a local destination for walkers, hikers, birders, and other
outdoor enthusiasts. Popular trails and a boardwalk over the wetland provide easy access to
plant and wildlife viewing. A link to naturalist observations can be found here: iNaturalist. A log
pavilion is also available for neighborhood gatherings. In 2022, White Bear Lake began an effort
to remove invasive woody plant species and restore wetland buffers on the eastern portion of
the system adjacent to the walking path (White Bear Lake Plan). This wetland study will build on
and complement these restoration efforts, providing guidance on how to effectively preserve and
enhance the native plant communities that are present in this unique ecological system.

Fieldwork to conduct wetland plant community assessments took place on three separate
occasions between May and October, 2023. The main goal of this effort was to characterize and
map existing plant community types throughout the wetland complex. A global positioning
system (GPS) was used to delineate distinct vegetation types, and then later, these data sets
were compiled to generate maps that clearly describe and georeference the vegetation found in
the Rotary Nature Preserve wetland. In addition to defining various native plant communities,
emphasis was placed on assessing the distribution of three invasive wetland plant species: reed
canary grass (Phalaris arundinacea), purple loosestrife (Lythrum salicaria), and narrowleaf and
hybrid cattail (Typha angustifolia and Typha X glauca).

This study lays out management recommendations for practitioners to use in preserving and
improving the plant community types within Rotary Nature Preserve wetland. Specific areas
within the wetland are prioritized for management. Key restoration approaches are presented for
individual plant community types. Revegetation methods are discussed. Management
recommendations are given for the most problematic invasive weed species. Together, this
information can be used to improve the ecological quality of the Rotary Nature Preserve wetland
ecosystem. These efforts will create exceptional wildlife habitat, but they will also substantially
contribute to the enjoyment experienced by the residents that visit this unique park.
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II. NATURAL HISTORY/BACKGROUND

Early Inhabitants

The first inhabitants of the White Bear Lake region were the Dakota and Ojibwe Native
Americans, who used the land for migratory hunting and harvesting. In an 1825 treaty, the
United States government designated the area as Dakota land, but later purchased all Dakota
territory east of the Mississippi to open it for European-American settlement.

Pioneering the White Bear Lake region, Joseph and Sarah Freeman, English immigrants
arriving in 1853, played a significant role in the area's early settlement. In 1855, additional
members of the Freeman family, including Joseph's brother William Freeman, also immigrated
to Ramsey County from England. Acquiring expansive farmland, the Freeman family
established residences in the vicinity of Birch Lake, adjacent to White Bear Lake. One of the
historic family homes became the residence for William Freeman, his wife, and children. As
illustrated in Appendix A, Figure 2, William Freeman held property to the north of Birch Lake,
encompassing the present Rotary Nature Preserve area.

Historical Public Land Survey

NST conducted a review of the natural history in and around the Rotary Nature Preserve.
Notably, Marschner's Map (refer to Appendix A, Figure 3; MN DNR) proved instrumental in
reconstructing the presettlement vegetation of the area. Developed by Francis J. Marschner,
this map originated from the interpretation and compilation of original vegetation notes spanning
the years 1847-1907, documented by land surveyors. These notes detailed the dimensions and
species of prominent trees used as bearing trees, accompanied by general descriptions of the
physical geography encountered during the surveys. Over time, Marschner's Map has
undergone digitization and updates for a more accurate representation of presettlement
vegetation. According to Marschner's Map, the land within the Rotary Nature Preserve was
historically classified as Oak Openings and Barrens. Adjacent areas, including Wet Prairie and
Big Woods - Hardwoods (oak, maple, basswood, hickory), were also identified through the
mapping process.

Ecological Land Classification

In 1993, the MN DNR and the US Forest Service developed an ecological classification system
for ecological mapping and landscape classification (MN DNR). Ecological land classifications
are used to identify, describe, and map progressively smaller areas of land with increasingly
uniform ecological features. The system uses associations of biotic and environmental factors,
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including climate, geology, topography, soils, hydrology, and vegetation and builds upon the
natural history information contained in Marschner’s Map.

Rotary Nature Preserve is located within the Eastern Broadleaf Forest province, the Minnesota
and NE Iowa Morainal section, and the St. Paul-Baldwin Plains and Moraines subsection.
Detailed information regarding these classifications can be found in Appendix B.

Ramsey County Soil Survey

According to the Ramsey County Soil Survey, a variety of upland and wetland soil types have
been mapped within the Rotary Nature Preserve property boundary (Appendix A, Figure 4).
Soils located within wetland portions of the site are lacustrine soils and are composed of hydric
soils including poorly drained Bluffton loam, Dundas loam and saturated Aquolls and Histosols
(Ramsey County). The surrounding upland and islands consist of well drained Hayden and
Nessel series soils. Appendix C contains descriptions of the soil types.

National Wetland Inventory

The National Wetland Inventory was established to conduct a nationwide inventory of wetlands
to provide biologists and others with information on the distribution and type of wetlands to aid in
conservation efforts. A classification system was developed to differentiate distribution and type
of wetlands (U.S. Fish & Wildlife). The wetland classification codes correspond to various
wetland site characteristics. All of the wetlands within the Preserve are freshwater emergent
wetlands varying only by their water regime. See Appendix A, Figure 5 for the wetland inventory
map of Rotary Nature Preserve, as well as Appendix D for descriptions of the various wetland
types.

Review of Aerial Photography

Prior to conducting field work, NST staff reviewed available historic aerial photographs in order
to gain an understanding of how the site has changed over the past seventy‐five years. NST
staff reviewed historic aerial photographs available between 1940 and 2022. Below is a general
summary of the observations. Appendix A, Figure 6 contains several representative aerial
photographs from this timeline (Ramsey County).

1940: The Rotary Nature Preserve property, both wetland and upland, is clearly identifiable in
the 1940 aerial photograph. There is clear evidence of ditching and drainage within the center
wetland portion of the property. The site appears relatively dry with very little visual evidence of
standing surface water. The upland and drier regions mostly bordering the east and west edges
of the property are in agriculture, most likely hay or small grains. There appears to be a
farmstead west of the current park property. The present oak woodland in the northwest corner
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of the property is clearly visible and is the only substantial woodland cover. Birch Lake
Boulevard is the only road near the site.

1953: Little had changed within the Rotary Nature Preserve boundaries. The large wetland
complex remained fully vegetated with primarily herbaceous plant cover. Only a small area of
open water was observed in the southern border area near the lake outlet. The surrounding
uplands remained in agricultural production.

1974: Agriculture and farming practices changed drastically between 1953 and 1974. Past crop
fields appear to be fallow or possibly in hay fields. Evergreen tree rows were planted near the
west center of the property and increased shrub and tree cover is evident at the wetland
margins. The farmstead to the west was removed or destroyed. Extensive ditching and
excavation work is evident on the northwest boundary near the position of the current White
Bear Parkway alignment. The wetland complex seems to have a higher water elevation during
the time of the photo. Increased development within the watershed is evident with the addition
of single family homes around Birch Lake.

1985: Many changes occurred in this area since the last available photo in 1974. Many
adjacent properties were sold and developed for single family homes. Agriculture is no longer
evident. White Bear Parkway was constructed and hiking trails are evident on both the west
and east sides of the site. Although the ditch system remained throughout the wetland, there is
still evidence of pools of standing water and extensive herbaceous wetland plant cover. The
woodland canopy cover has expanded.

1991: There was increased watershed development between 1985 and 1991. A commercial
building project increased impervious surfaces on both northeast and southwest of the
surrounding area. The Rotary Nature Preserve parking lot was evident. Wetland surface water
was evident and a ditch connection to the wetland on the western property border (Golden
Pond).

2003: Continued watershed development is evident with the addition of a large housing
development and road (Golden Pond Lane) on the western boundary of the property.
Development on the parkland is evident: restroom facility, log building and trail system. Amur
maple shrubs along the north and east portions of the property are discernible, along with a
signature of purple loosestrife within the wetland.

2011: Upland and wetland boundaries are stable with little change. Wetland vegetation
composition was favoring wetter species (e.g., cattail). Increased woody plant cover is evident in
the upland areas with considerable growth of amur maple. A boardwalk was installed in the
middle of the property to connect the east and west trails. The center upland park area appears
consistent with a mesic prairie signature.

2019: Few changes appear within the upland and wetland boundaries. Upland woody
vegetation continues to expand with the addition of planted tamarack trees and the invasion of
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common buckthorn. Wetland surface water continues to be apparent with pockets of open water
throughout the entire main wetland complex.

2023: The expansion of amur maple throughout the north and eastern sections of the property
is clearly evident. Water levels appear low with many exposed mudflat areas. Numerous wildlife
trails zigzag through the wetland vegetation.

Elevation Base Map

The elevation within Rotary Nature Preserve ranges from 918’ in the lowest parts of the wetland,
to 934’ on the eastern edge where the pavilion is located (Appendix A, Figure 7; Ramsey
County). Road building and wetland ditching were likely the most substantial disturbances
affecting land elevations within Rotary Nature Preserve. Although ditching in the wetland was
evident in the aerial imagery, these elevation changes did not appear in the elevation base map.

Hydrology

Appendix A, Figure 8 details inlet and outlet pipes for the Rotary Park wetland. This current
investigation primarily focused on wetland vegetation classification and management
recommendations, and did not assess the hydrology of the wetland system. However, the
critical importance of hydrology is acknowledged in shaping and maintaining wetland
ecosystems. Watershed inputs play a significant role in influencing wetland plant communities,
and effective stormwater management is imperative for sustaining the health and resilience of
this wetland system. For instance, VLAWMO’s efforts in assessing the feasibility of watershed
best management practices being implemented along Birch Lake Boulevard, just to the south of
the Rotary Park wetland, is a critical measure that works towards preserving the ecological
integrity of this system. Also, routine maintenance of inlet and outlet pipes is important in
sustaining favorable wetland hydrology.

III. METHODS

Plant Surveys

Natural Shore staff conducted plant surveys of the Rotary Nature Preserve wetland during
May-October, 2023. The main goal was to identify and map wetland plant cover types. During
these field surveys, ecologists completed a meander type survey throughout the project area,
collecting data on native and invasive plant species cover, vegetation cover type, and various
site characteristics. A GPS unit was used to map the boundaries of identified plant community
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types. When possible, the MNDNR’s Field Guide to Native Plant Communities of Minnesota
Eastern Broadleaf Forest Province (MN DNR 2005) was used to classify native plant cover
types. One additional sedge meadow sub-type was formulated in order to better describe a
unique native cover type within the wetland. In addition, three wetland cover types were
formulated that describe the presence and abundance of the most common invasive non-native
species in the wetland. Although classifying wetland plant communities was the main focus of
the survey, upland plant communities were also identified within Rotary Park.

Restoration Prioritization and Management

As plant community types were identified and mapped in the field, ecologists assessed the
restoration potential of each area, keeping notes on characteristics that would help in
formulating management recommendations. Special emphasis was placed on invasive species
abundance within stands dominated by native plants. The perceived difficulty in conducting
various management tasks (e.g., mechanical and chemical control) associated with the
identified plant communities was also assessed by experienced restoration ecologists in the
field. Proximity to pathways and view angles in relation to the location of native plant cover
types were also noted in the assessments.

IV. RESULTS

The 36 acre nature preserve was surveyed and eleven unique plant cover types were identified:
seven wetland and four upland communities. The entire site was then mapped to determine the
distribution of these cover types (Appendix A, Figure 9). Six communities were identified using
MN DNR’s native plant community classifications. Descriptive cover types were formulated for
the five remaining areas that did not fit within the native plant community classifications.
Appendix F contains the MN DNR’s detailed information on each native plant community. Table
1 provides a breakdown of plant community type by area.
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Table 1. Breakdown of plant community types by area.

Wetland Plant Communities

The predominant native wetland community found throughout the 20.5 acre wetland is Sedge
Meadow (WMn82b). The WMn82b community type is a subset of the Northern Wet
Meadow/Carr classification (WMn82) and contains four subtypes that describe the dominant
graminoid species. Within these areas, two of the four subtypes were found to be dominated by
either Canada bluejoint (Calamagrostis canadensis) or lake sedge (Carex lacustris). A third
sedge meadow subtype was developed to describe a unique sedge meadow dominated by
woolgrass (Scirpus cyperinus). This cover type exhibited similar features to the other sedge
meadows, however Canada bluejoint (Calamagrostis canadensis) and lake sedge (Carex
lacustris) were relatively minor components.

WMn82b - Sedge Meadow: Open wetlands with abundant broad-leaved graminoids,
and shrub cover typically <25%. The invasive species common reed grass (Phragmites
australis) and reed canary grass (Phalaris arundinacea) have become increasingly
abundant in this community type over the past several decades. WMn82b is divided into
four subtypes, based on dominant graminoid species. Only the subtypes found at
Rotary Nature Preserve are included below.

WMn82b1 - Bluejoint (Calamagrostis canadensis) Subtype (0.6 ac)
Mn82b4 - Lake Sedge (Carex lacustris or Carex spp.) Subtype (0.7 ac)
WMn82b5 - Woolgrass (Scirpus cyperinus) Subtype (0.6 ac)
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Deeper pockets (< 918’ elevation) within the sedges meadows that tend to have standing water
during normal precipitation years, supported emergent vegetation and were categorized by
Northern Bulrush/Spike Rush Marshes (MRn93).

MRn93 - Northern Bulrush/Spike Rush Marsh (1.0 ac): Emergent marsh communities
where standing water is present most of the year, providing conditions favorable to
hydrophytic plants. These areas are typically dominated by bulrushes or spike-rushes.
Submersed aquatic vegetation may also be present. Small patches of native
broad-leaved cattail (Typha latifolia) were also observed.

The main ecological threat to the Rotary Park wetland is the widespread distribution of invasive
species, specifically reed canary grass, purple loosestrife, and narrowleaf and hybrid cattail.
Combined, the three invasive species dominated 17.6 acres or 86% of the wetland. Each of
these species outcompete and displace native vegetation and have the ability to form large,
dense monocultures. Areas with the highest concentrations of these invasive species were the
most degraded by having low (<10%) native plant diversity and cover. Native plant community
classification was not feasible. Because of this, three classifications were created to accurately
describe invasive species cover. A reed canary grass (RCG) monoculture, typically identified at
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elevations > 920’ and dominated wetland-upland edges. In the deeper portions of the wetland (<
920’), two invasive plant classifications were used to describe the plant communities. RCG/PL is
used to describe a meadow dominated by reed canary grass, but also supports an abundance
of purple loosestrife. RCG/PL/CT describes a meadow with a similar distribution of reed canary
grass, purple loosestrife, and invasive cattail. The wetland north of White Bear Parkway was
classified as having all three problematic invasive species, as well as <5% Phragmites spp.
Phragmites spp. were not noted in the wetland area south of White Bear Parkway.

RCG - Reed Canary Grass Meadow (4.0 ac)
Reed canary grass >95% cover
Native plant species <5% cover

RCG/PL - Reed Canary Grass/Purple Loosestrife Meadow (3.6 ac)
Reed canary grass 60-80% cover
Purple loosestrife 20-40% cover
Invasive cattail <5% cover
Native plant species <10% cover

RCG/PL/CT - Reed Canary Grass/Purple Loosestrife/Cattail Meadow (10.0 ac)
Reed canary grass 20-40% cover
Purple loosestrife 20-40% cover
Invasive cattail 20-40% cover
Native plant species <10% cover

The Distribution of High Quality Wetland Areas

High quality sedge meadow and bulrush-spike rush marsh communities provide exceptional
habitat quality and ecological integrity in the Rotary Nature Preserve wetland complex. They
represent 14% of the total wetland area - 9.2% Sedge Meadow (WMn82b) and 4.8%
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Bulrush-Spike Rush Marsh (MRn93). Given this relatively low percentage, preserving and
enhancing these areas are imperative. The high quality sedge meadows and bulrush-spike rush
marshes were concentrated in the southern and central portions of the wetland (Appendix A,
Figure 10). In contrast, the northern portion of the wetland lacked these higher quality areas.
Both WMn82b1 and MRn93 plant communities exist along the boardwalk, making this highly
visible area quite desirable for restoration and management. Also, RCG areas close to the
walking pathways on the east side of the wetland also provide highly visible restoration
opportunities.

Upland Communities

Although wetland plant communities make up the majority of the Preserve, four upland plant
community types were identified. The native woodlands identified are southern wet aspen
forest (WFs55) and southern dry-mesic oak (maple) woodland (FDs37). A third woodland cover
type was created for areas infested with amur maple that subsequently displaced much of the
native vegetation, making it difficult to classify as a native plant community. Much of the
woodland communities also have a component of non-native, invasive shrubs such as common
buckthorn (Rhamnus cathartica), tartarian honeysuckle (Lonicera tatarica), and amur maple
(Acer ginnala).

WFs55 - Southern Wet Aspen Forest (1.8 ac):Wet to wet mesic forests on slightly
raised “islands” in large open wet meadows and in transition zones between wet
meadows and adjacent forested uplands. Present mostly on level to gently rolling
outwash plains.

FDs37 - Southern Dry-Mesic Oak (Maple) Woodland (4.7 ac): Dry-mesic hardwood
forests occurring most often on thin, wind-deposited silt on crests and upper slopes
dominated by northern red oak, white oak, and basswood.

AMW - Amur Maple Woodland (5.1 ac): Amur maple is a non-native, invasive large
shrub or small tree that was imported to the US from Asia. A woodland infested with
amur maple displaces native trees, shrubs, and herbaceous plants through allelopathic
chemicals that limit growth and reproduction in other plants.
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A southern mesic prairie (UPs23) was identified in the west-central area of the park. This plant
community is unique in comparison to the communities found elsewhere in the park and is also
bordered by walking trails, making it high profile. The prairie represents only 1.4 acres of the 36
acre parkland. From the available historical records, It is unclear if this area was seeded with
prairie species or if it can be considered a prairie remnant. However, it is evident from historical
photos that this section of land was intensively hayed prior to park acquisition.

UPs23 - Southern Mesic Prairie (1.3 ac): Grass-dominated but forb-rich herbaceous
communities on somewhat poorly drained to well-drained loam soils.

V. MANAGEMENT NOTES AND RECOMMENDATIONS

Efficient and sustainable wetland management hinges on a multifaceted approach and often
involves strong agency and citizen partnerships. Preserving and encouraging the expansion of
remnant stands of native vegetation is imperative for maintaining the biodiversity and ecological
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health of the Rotary Nature Preserve wetland. Below, we summarize strategic invasive weed
control that includes implementing a host of efficient and economical management approaches
and a sitewide prioritization scheme. With this wetland, it is reasonable to implement both active
and passive ecological restoration. Moreover, we recommend establishing a monitoring and
adaptive management framework that would allow for real-time adjustments based on plant
community response and evolving site conditions. Additionally, there is the opportunity to
conduct restoration activities close to pathways and boardwalks that allows for easy access and
observation. This facilitates educational opportunities and also promotes community
engagement and support for the wetland restoration and conservation efforts.

Strategic Invasive Species Control

Reed Canary Grass
In the Rotary Park wetland, controlling reed canary grass involves a combination of mechanical
and chemical control. Mechanical control primarily focuses on mowing or cutting during the early
stages of growth, in spring, before seed production. This helps weaken the plant and reduces
seed production. Chemical control involves the use of a glyphosate type herbicide (labeled for
aquatic use) either being sprayed or applied by wicking leaves. Targeting this invasive grass
species during the latter part of the growing season (August or later in Minnesota) is optimal.
This is when herbicides are most efficiently translocated into the root systems (Reinhardt and
Galatowitsch 2004). Integrating these strategies in a coordinated and adaptive management
plan is essential for effective long-term control of reed canary grass. Regular monitoring and
adjustments to the control plan based on response indicators are crucial for successful
management. Additionally, quickly establishing a native plant cover through planting and
reseeding can work to inhibit reed canary grass growth.

Purple Loosestrife
The management of purple loosestrife often employs a combination of chemical and biological
control strategies to mitigate its impact on natural ecosystems. Chemical control involves the
application of herbicides when the plant is actively growing, typically in mid to late summer (July
1 - September 1) when it is in full bloom. Treating during this time will reduce the cover of purple
loosestrife and minimize seed production. This approach is especially productive when targeting
small patches of loosestrife (< 100 plants) or outlier (individual) plants within a stand of native
vegetation. For additional information on chemical control, please visit the MN DNR website:
DNR - herbicide control

To enhance the long-term control of purple loosestrife and minimize environmental impact,
biological control insects are being used to manage this invasive species. This approach
involves the introduction of specialized herbivores, such as Galerucella beetles, which
selectively feed on purple loosestrife. These biocontrol agents can help to suppress the plant's
growth over time, providing a sustainable, ecological solution to managing this noxious weed
over a large scale. Since the 1990s, the MN DNR has been actively releasing loosestrife leaf
eating beetles throughout the state (see DNR Biological Control). In systems where populations
are low, beetle stocking may be used as an effective management tool.
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For the Rotary Nature Preserve wetland, assessing the possibility of integrating both chemical
and biological control measures in a comprehensive management plan may lead to an effective
and environmentally friendly approach to combating the spread of purple loosestrife. Regular
monitoring and adaptive management are essential components of this integrated strategy to
ensure ongoing success in controlling this invasive wetland species.

Narrowleaf and Hybrid Cattail
As with reed canary grass, a combination of chemical and mechanical control measures are
suggested for the management of Narrowleaf Cattail (Typha angustifolia) and Hybrid Cattail
(Typha x glauca) in the Rotary Park wetland. Fortunately, the invasive cattail infestations in this
system consist of patches with sparse to moderate plant cover. Hence, it seems plausible to use
a mechanical “cut and flood” technique to kill or severely set back cattail in this system. Cattail
with cut stems that have been under the water for an extended period of time tend to have a
high rate of mortality. We recommend using this management tool to treat outlier plants and
patches less than 1,000 SF in size.

Herbicides, when applied carefully, can be used to target these cattail species while minimizing
harm to native vegetation. The use of aquatic-approved herbicides, such as glyphosate-based
formulations, can effectively suppress cattail growth, particularly in areas where mechanical
control may be impractical. It is recommended that a combination of spraying, leaf wicking, and
cutting-stem treatment be used for cattail control in the Rotary Nature Preserve wetland. When
using glyphosate, we recommend treating cattail later in the growing season (August - October).
For additional information on the chemical control of invasive cattails, check out the Board of
Soil and Water Resources invasive species control information here: BWSR - cattail control.

Prescribed Fire

Fire is a natural disturbance and plays a crucial role in shaping sedge meadow wetlands by
influencing vegetation composition, nutrient cycling, and habitat structure. Fire may facilitate the
dominance of fire-adapted plant species and help maintain the open character of sedge
meadows, preventing encroachment by woody vegetation. Although fire is an important wetland
management tool, we recommend delaying the use of fire in the Rotary Park wetland until there
is an established and large-scale effort to control invasive species. Fire should not be thought of
as an all-encompassing tool that will significantly reduce the abundance and cover of invasive
species. Conversely, in some situations, fire could actually stimulate weed abundance by
opening up bare soil areas. This is especially a concern in restored wetlands where reed canary
grass has been dominant and actively controlled, e.g., Spring Peeper Meadow at the U of MN
Landscape Arboretum (Julia Bohnen, pers. comm.).

Rotary Nature Preserve - Plant Community Assessment and Management Recommendations 16
Natural Shore Technologies
November 28, 2023

https://bwsr.state.mn.us/sites/default/files/2019-01/Appendix%205B-done.pdf


Active versus Passive Ecological Restoration

Active restoration involves direct interventions, such as planting and seeding or implementing
engineering solutions to accelerate ecosystem recovery. In contrast, passive restoration relies
on natural processes to drive recovery, emphasizing the removal of stressors and the promotion
of natural regeneration. For instance, in the Rotary Nature Preserve wetland, it may be
reasonable to determine if a viable native seed bank exists in certain locations. Once invasive
species are controlled, then native plants may have the opportunity to expand without actively
seeding or planting. This approach aligns with the principles of allowing ecosystems to rebound
at their own pace without extensive human interference. The choice between these strategies
depends on factors such as the level of degradation, available resources, and desired
outcomes. While active restoration can yield rapid results, it is more costly. But, it does have the
important benefit of establishing vegetation that will quickly occupy space and inhibit weed
growth. Passive restoration, although less intrusive, may necessitate more time for recovery but
can be more resilient in the long run. A judicious combination of these approaches, informed by
site-specific conditions, emerges as a promising strategy for achieving successful and
sustainable ecological restoration.

Wetland Plant Species to Consider for Restoration

In certain highly degraded areas (see below) that will be intensively managed for invasive plant
species, it is reasonable to employ a host of revegetation techniques that will introduce a
diversity of aggressive native wetland species. Below is a species list to be used as a starting
point in developing revegetation plans for both sedge meadow and emergent marsh habitats in
the Rotary Nature Preserve wetland (Table 2). These species have exhibited long-term
resilience in restored wetland systems in the presence of invasive reed canary grass, cattail,
and purple loosestrife (Bartodziej and Galatowitsch, in press; Dan Shaw, pers. comm.).

Graminoids Scientific name Common name

Bolboschoenus fluviatilis River bulrush

Calamagrostis canadensis Canada bluejoint

Carex atherodes Slough sedge

Carex lacustris Lake sedge

Carex vulpinoidea Fox sedge

Carex stricta Tussock sedge

Eleocharis spp. Spikerush
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Schoenoplectus tabernaemontani Softstem bulrush

Scirpus cyperinus Woolgrass

Spartina pectinata Prairie cordgrass

Forbs

Acorus americanus Sweet flag

Asclepias incarnata Swamp milkweed

Eutrochium maculatum Joe-pye weed

Iris versicolor Blue flag iris

Mimulus ringens Monkey flower

Sagittaria latifolia Arrowhead

Scutellaria galericulata Marsh skullcap

Silphium perfoliatum Cup plant

Sparganium americanum Bur-reed

Verbena hastata Blue vervain

Pteridophyta

Onoclea sensibilis Sensitive fern

Thelypteris palustris Northern marsh fern

Table 2. Wetland species to consider for restoration.

Restoration and Management Prioritization

For the Rotary Nature Preserve wetland, we recommend implementing a restoration
prioritization scheme that takes into account: 1) the preservation and expansion of remnant
patches of native vegetation, 2) the distribution and abundance of invasive weed species cover,
3) the ease and potential effectiveness of management, and 4) the logistics related to public
engagement opportunities. Below, we outline a broad approach that optimizes the use of limited
resources, maximizes the overall impact of restoration activities, and fosters the sustained
functionality of this wetland system. This is a starting point for developing a long-term
management plan. Additionally, we believe that the viability of a management plan, in part, is
determined by integrating education and public outreach into the prioritization scheme. This
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ensures that restoration efforts actively engage and educate local communities, creating a more
informed and committed constituency for ongoing conservation efforts.

1) Control Outlier Weeds within High Quality Wetland Areas
a) Goal: minimize the expansion of invasive weed species within stands
b) Target WMn82b and MRn93 stands
c) Spot mow (weed whip) early in the growing season to reduce seed production
d) Cut small patches of invasive cattail below the water
e) Wick individual plants with herbicide in late summer-early fall when treatment

is most effective

2) Treat the Perimeter of High Quality Wet Meadow Areas
a) Goal: Expand the coverage of native wet meadow areas
b) Target RCG/PL and RCG/PL/CT areas around WMn82b stands
c) Treat adjoining outer bands of invasive weeds with glyphosate type herbicide
d) This approach has proven to be successful in wetland areas on the MN

Arboretum Campus (Julia Bohnen, pers. comm.)
e) Closely monitor treated areas to determine if native species recolonize these

bands without seeding or planting (passive restoration)
f) If native plant establishment does not take place, develop and implement a

revegetation plan for the treated areas (active restoration)

3) Restore and Manage Emergent Marsh and Wet Meadow by the Boardwalk
a) Goal: Reduce invasive weed cover and increase native plant diversity
b) Target both MRn93 and WMn82b1 areas
c) Spot treat cattail and RCG with a glyphosate type herbicide
d) Intensively plant area with aggressive wetland and emergent plant species

listed above
e) Explore the opportunity for public involvement - interpretive signage and

perhaps volunteer planting just off the boardwalk

4) Investigate Purple Loosestrife Beetle Rearing
a) Goal: Reduce purple loosestrife cover sitewide
b) Determine if leaf-eating beetle populations are low
c) If so, research the possibility of beetle rearing and release with volunteers
d) This is another excellent opportunity for public involvement

5) Treat RCG Areas Adjacent to Buffer Restoration Areas
a) Goal: Restore highly visible RCG wetland areas on the east side of the

wetland, by the walking paths and adjoining newly installed upland buffer
areas

b) Broadcast spray highly degraded RCG areas on the east side of the wetland
c) Closely monitor response - multiple treatments will likely be required
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d) Actively restore these areas with a combination of seeding and planting -
introduce aggressive native wetland species

e) Due to the proximity to the pathway, this would be an excellent planting
opportunity for volunteers

f) Research the possibility of interpretive signage

6) Set up a Series of Test Plots in the RCG/PL and RCG/PL/CT Meadows
a) Goal: To determine if there is a viable native seed bank in the highly degraded

wet meadow areas
b) Treat test plots in northwest portion of the wetland, targeting RCG/PL areas -

late summer/fall application
c) Closely monitor to assess plant response over time
d) Because this area is relatively large (10 ac), it would be extremely beneficial to

determine if a passive restoration approach could be successful in improving
this wet meadow area
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VIII. APPENDIX B

Ecological Land Classification Descriptions
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The Minnesota Department of Natural Resources and the U.S. Forest Service have developed
an Ecological Classification System (ECS) for ecological mapping and landscape classification
in Minnesota following the National Hierarchical Framework of Ecological Units (ECOMAP
1993). The system uses associations of biotic and environmental factors, including climate,
geology, topography, soils, hydrology, and vegetation. There are eight levels of ECS units in the
United States. The ecological classification of the Project area is described below.

Eastern Broadleaf Forest Province:

The Project area is located in the Eastern Broadleaf Forest (EBF) Province portion of
Minnesota. In Minnesota, the EBF Province covers nearly 12 million acres (4.9 million hectares)
of the central and southeastern parts of the state and serves as a transition between semi‐arid
portions of the state that were historically prairie and semi‐humid mixed conifer‐deciduous
forests to the northeast. The western boundary of the province in Minnesota is sharply defined
along much of its length as an abrupt transition from forest and woodland to open grassland.
The northeastern boundary is more diffuse, with a gradual transition between eastern deciduous
forests and the mixed conifer‐hardwood forests of northern Minnesota.

The land surface of the province is largely the product of Pleistocene glacial processes. The
northwestern and central portions of the province were covered by ice in the last glaciation and
are characterized by thick (100–300 feet [30–90 meters]) deposits of glacial drift that is highly
calcareous and of Wisconsin Age at its surface. Glacial lakes associated with the last glacial
advance contributed large volumes of meltwater to rivers that cut deep valleys along the present
course of the Minnesota, St. Croix, and lower Mississippi rivers. In the southeastern part of the
province, which was not covered by ice in the last glaciation, headward erosion of streams
draining into the deepening Mississippi valley dissected the flanking uplands, exposing
Paleozoic bedrock and pre‐Wisconsin drift. The waning stages of the glacial lakes contributed
massive amounts of sediment to the river valleys and provided a source of silt that was
redeposited by wind as a mantle of loess over the eroded lands in the southeastern part of the
province.

The EBF Province coincides roughly with the part of Minnesota where precipitation
approximately equals evapotranspiration; it seems likely that this aspect of climate has an
important influence on plants, as many forest species reach their western range limits and
several prairie species reach their eastern range limits within the province. Precipitation in the
province increases from about 24 inches (60cm) annually in the northwestern portion to 35
inches (90cm) in the southeast, while normal annual temperatures range from 38°F (3°C) in the
northwest to 46°F (8°C) in the southeast.

Within the EBF, there are two major Sections. The Project area is located in the Minnesota and
Northeast Iowa Morainal Section (MIM). The MIM is a long band of deciduous forest, woodland,
and prairie that stretches nearly 350 miles (560km) from Polk County in northwestern Minnesota
to the Iowa border. Over half of this area consists of rugged to hummocky moraines deposited
along the eastern margin of the Des Moines ice lobe during the last glaciation. Another quarter
of the area consists of rolling till or basal till deposited as drumlins. Small sand plains occur
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locally within the moraines. A rather large sand plain, the Anoka Sand Plain, is present north of
the Twin Cities metropolitan area. This level plain is formed from sand deposited by meltwater
from the Grantsburg sublobe, a spur of ice emanating from the east flank of the Des Moines
lobe.

The pre-settlement pattern of upland vegetation in the MIM reflects substrate texture and
landform topography. These features affected plants directly through their influence on moisture
and nutrient availability, insolation, and local temperature, and also indirectly through their
influence on the frequency and severity of fires. Sandy flat areas were dominated by prairie,
savanna, and oak and aspen woodlands. This is especially true of the Anoka Sand Plain and
sandy terraces along the major rivers. In these areas, droughty soils and absence of
impediments to the spread of fire promoted fire‐dependent prairie and woodland vegetation. A
large area of prairie, savanna, and oak woodland was also present on gently undulating glacial
till in the southern part of the section, adjacent to the extensive prairie lands of western
Minnesota. The low‐relief landscape in this part of the section afforded few impediments to the
spread of fire, including fires that spread into the section from the adjacent prairie region.
Woodland and forest dominated sites in the section where fire was uncommon or rare. Fine
textured drift deposited in hummocky moraines supported mesic forests dominated by sugar
maple, basswood, American elm, and northern red oak. Even small reductions in fire frequency
afforded by streams, lakes, or topographic breaks permitted the formation of forest on
finer‐textured soils, and once formed these forests were highly resistant to burning.

Floodplain and terrace forests were present historically along the valleys of the major rivers, the
Mississippi, Minnesota, and St. Croix, and are still prominent today along many stretches of
these rivers. Forests of silver maple occupy the active floodplains, while forests of silver maple,
cottonwood, boxelder, green ash, and elm occupy terraces that flood infrequently. These valleys
are also characterized by herbaceous and shrubby river shore communities along shorelines
and on sand bars, and in some areas by cliff communities on steep rocky river bluffs. Closed
depressions that pond water in the spring provide habitat for open wetlands such as marshes,
wet meadows, shrub swamps, and wet prairies. Peatlands are uncommon in the section and
usually develop following formation of sedge or moss mats over sediments in former lake
basins.

Within the MIM, there are multiple ecological subsections. The Project area is located in the
Saint Paul Baldwin Plains ecological subsection. The northern boundary of this subsection
consists of a Superior Lobe end moraine complex (St. Croix Moraine). To the west, terraces
associated with the Mississippi River separate the subsection from the Anoka Sand Plain
subsection. The southern boundary coincides with the southern edge of the Rosemount
Outwash Plain.

This subsection is small and continues into Wisconsin. Although it is topographically low in
comparison to other areas in the state, the subsection is dominated by a large moraine and
areas of outwash plain. The subsection encompasses part of the seven county metropolitan
area and as a result is affected by urban development.
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This subsection is dominated by a Superior lobe end moraine complex. South of this moraine is
a series of outwash plains associated with the Superior lobe. There are some areas of Ioess
plain over bedrock or till in the southeastern portion of the subsection. Topography is rolling to
hummocky on the moraine (steep, short complex slopes) and level to rolling on the outwash.

Glacial drift is generally less than 100 feet thick within the subsection, with maximum thickness
of about 200 feet (Olsen and Mossler 1982). Ordovician and Devonian dolomite (some
limestone, sandstone, and shale) is locally exposed, especially in the dissected stream valleys
at the eastern edge of the subsection (Morey 1976, Olsen and Mossler 1982). Precambrian
bedrock is exposed along the St. Croix River.

Soils in this subsection are primarily Alfisols (soils formed under forested vegetation). Areas of
Mollisols (soils formed under prairie vegetation) are present on the outwash plains. Parent
materials are mixed on the moraines (mixtures of clay loams, loams, sandy loams, and loamy
sands). The outwash plains have sandy parent materials (Cummins and Grigal 1981).

Annual normal precipitation ranges from 28 inches in the north to 31 inches in the south, and
growing season precipitation ranges from 12.5 to 13 inches. The average growing season
length ranges from 146 to 156 days.

The drainage network is poorly developed throughout most of the subsection. This is due to the
nature of the landforms. The Mississippi River cuts through the center of the subsection. There
is a well developed floodplain associated with the Mississippi. The end moraines in the northern
third have an undeveloped drainage network. The St. Croix River forms the east boundary (as
well as the boundary between Minnesota and Wisconsin). The river flows into the Mississippi
southeast of the Twin Cities. There are many lakes in this subsection. Most are present on the
moraines.

A mosaic of vegetation occurred in the subsection. Oak and aspen savannas were the primary
communities, but areas of tallgrass prairie and maple‐basswood forest were common. Tallgrass
prairie was concentrated on level to gently rolling portions of the landscape. Bur oak savanna
developed on rolling moraine ridges at the western edge of the subsection and in dissected
ravines at the eastern edge. Maple‐basswood forest was restricted to the portions of the
landscape with the greatest fire protection, either in steep, dissected ravines or where stream
orientation reduced fire frequency or severity (Albert 1993).

Urban development is the primary land use. There are small areas of forest present in the
eastern portion of the subsection, although these are becoming scarce as urban development
continues. There is significant recreational activity along the Mississippi and St. Croix river
corridors.

Fire is the most important disturbance within the subsection. Tornados and high wind events
also created significant disturbances. Periodic flooding occurs in river and stream valleys.
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IX. APPENDIX C

Soil Survey Descriptions
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Bluffton -Ramsey County Soils - 75 - Bluffton Complex
The Bluffton Seres is a Endoaquoll with the following characteristics:

● Very deep, very poorly drained
● Soils that formed in a mantle of loamy alluvium from glacial till and in underlying loamy

glacial till on glacial moraines.
● These soils have moderately rapid or moderate permeability in the upper part and

moderate or moderately slow permeability in the lower part.
● Slopes range from 0 to 2 percent.
● Used for pasture; and some are drained and used for small grain, corn and soybeans.

Native vegetation is a mixture of water-tolerant grasses, deciduous trees and coniferous
trees. Principal species are alder, black ash, black spruce, willow, and sedges.

Hayden - Ramsey County Soils – 132C – Hayden
The Hayden series is an Alfisol with the following characteristics:

● Deep, well drained soils.
● Formed in calcareous loamy glacial till on glacial moraines and till plains.
● Their slopes range from 2 to 40 percent.
● Fine-loamy, mixed, superactive, mesic Glossic Hapludalfs
● On gently undulating through steep glacial moraines of the Des Moines and Grantsburg

sublobe of the Late Wisconsinan glaciation. Montmorillonite is the dominant clay mineral
in the glacial till.

● Native vegetation was deciduous forest of maple, basswood, oak, and elm.

Dundas - Ramsey County Soils – 862 – Urban Land – Dundas Complex
The Dundas series is an Alfisol with the following characteristics:

● Very deep, poorly drained soils that formed in loamy calcareous till on moraines.
● Soils on level, or nearly level, plane to slightly convex slopes on end or ground moraines.
● They formed mostly in friable calcareous, glacial till of Late Wisconsin Age.
● These soils have moderately slow saturated hydraulic conductivity. Poorly drained.
● Slopes range from 0 to 2 percent.
● Fine-loamy, mixed, superactive, mesic Mollic Endoaqualfs.
● Native vegetation was mixed deciduous forest and prairie grass.

Nessel - Ramsey County Soils - 225 Nessel Series
The Nessel series is an Oxyaquic Hapludalfs with the following characteristics:

● Very deep, moderately well drained soils
● Formed in calcareous loamy glacial till on glacial moraines.
● These soils have moderate permeability.
● Slopes range from 1 to 3 percent.
● Native vegetation is deciduous forest.
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Aquolls and histosols - Ramsey County Soils - 1055 - Ponded Muck
Aquolls and histosols with the following characteristics:

● Level,very poor drained mineral and organic soils around lakes or rivers and in
depressions on till plains and outwash plains

● Areas of dry late summer or during periods of drought
● Individual areas may include one or both soil types
● Mapped areas covered in dense water tolerant vegetation or open water
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X. APPENDIX D

Wetland Classification Descriptions
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System Palustrine (P) : The Palustrine System includes all nontidal wetlands dominated by
trees, shrubs, persistent emergents, emergent mosses or lichens, and all such wetlands that
occur in tidal areas where salinity due to ocean-derived salts is below 0.5 ppt. It also includes
wetlands lacking such vegetation, but with all of the following four characteristics: (1) area less
than 8 ha (20 acres); (2) active wave-formed or bedrock shoreline features lacking; (3) water
depth in the deepest part of basin less than 2.5 m (8.2 ft) at low water; and (4) salinity due to
ocean-derived salts less than 0.5 ppt.

Class Emergent (EM) : Characterized by erect, rooted, herbaceous hydrophytes, excluding
mosses and lichens. This vegetation is present for most of the growing season in most years.
These wetlands are usually dominated by perennial plants.

Subclass Persistent (1) : Dominated by species that normally remain standing at least until the
beginning of the next growing season. This subclass is found only in the Estuarine and
Palustrine systems.

Water Regime:

● Water Regime Temporary Flooded (A) : Surface water is present for brief periods (from
a few days to a few weeks) during the growing season, but the water table usually lies
well below the ground surface for the most of the season. -OR-

● Water Regime Seasonally Flooded (C) : Surface water is present for extended periods
especially early in the growing season, but is absent by the end of the growing season in
most years. The water table after flooding ceases is variable, extending from saturated
to the surface to a water table well below the ground surface. -OR-

● Water Regime Semipermanently Flooded (F) : Surface water persists throughout the
growing season in most years. When surface water is absent, the water table is usually
at or very near the land surface.

Rotary Nature Preserve - Plant Community Assessment and Management Recommendations 41
Natural Shore Technologies
November 28, 2023



XI. APPENDIX E

Plant Species Noted in Field Surveys
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Common Names Scientific Names

American plum Prunus americana

Aster Symphyotrichum spp.

Aspen/poplar Populus spp.

Basswood Tilia americana

Beggarticks Biden spp.

Bidens Bidens spp.

Bittersweet nightshade Solanum dulcamara

Big bluestem Andropogon gerardii

Black cherry Prunus serotina

Black eyed susan Rudbeckia hirta

Blue vervain Verbena hastata

Bottlebrush sedge Carex comosa

Box elder Acer negundo

Broad-leaf Arrowhead Sagittaria latifolia

Broadleaf cattail Typha latifolia

Canada bluejoint Calamagrostis canadensis

Canada goldenrod Solidago canadensis

Canada wild rye Elymus canadensis

Common buckthorn Rhamnus cathartica

Common elder Sambucus canadensis

Common jewelweed Impatiens capensis

Common ragweed Ambrosia artemisiifolia

Cottonwood Populus deltoides

Duckweed Lemna minor

False indigo Amorpha fruticosa

Fraser's marsh St. Johnswort Triadenum fraseri

Garlic mustard Alliaria petiolata

Grey dogwood Cornus racemosa

Grape vine Vitis riparia
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Great water dock Rumex britannica

Green ash Fraxinus pennsylvanica

Hybrid cattail Typha X glauca

Ironweed Vernonia fasciculata

Joe pye weed Eutrochium maculatum

Lake sedge Carex lacustris

Little bluestem Schizachyrium scoparium

Monkey flower Mimulus ringens

Narrowleaf cattail Typha angustifolia

Northern pin oak Quercus ellipsoidalis

Northern marsh fern Thelypteris palustris

Paper birch Betula papyrifera

Phragmites Phragmites spp.

Poison ivy Toxicodendron spp.

Prairie cordgrass Spartina pectinata

Purple loosestrife Lythrum salicaria

Quaking aspen Populus tremuloides

Red oak Quercus rubra

Red pine Pinus resinosa

Red raspberry Rubus idaeus var. strigosus

Red-osier dogwood Cornus sericea

Reed canary grass Phalaris arundinacea

River birch Betula papyrifera

River bulrush Bolboschoenus fluviatilis

Sedge Carex spp.

Sensitive fern Onoclea sensibilis

Siberian elm Ulmus pumila

Smooth brome Bromus inermis

Smooth sumac Rhus glabra

Softstem bulrush Schoenoplectus tabernaemontani

Sowthistle Sonchus arvensis

Smartweed Persicaria amphibia
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Speckled alder Alnus incana

Spikerush Eleocharis palustris

Spreading dogbane Apocynum androsaemifolium

Steeplebush Spiraea tomentosa

Stinging nettle Urtica dioica subsp. gracilis

Swamp milkweed Asclepias incarnata

Tamarack Larix laricina

Tartarian honeysuckle Lonicera tatarica

Three way sedge Dulichium arundinaceum

Water horehound Lycopus americanus

Water lily Nymphaea odorata

Water plantain Alisma triviale

White mulberry Morus alba

White oak Quercus alba

Wild bergamot Monarda fistulosa

Willow Salix spp.

Wind grape Vitis riparia

Woolgrass Scirpus cyperinus

Yellow foxtail Setaria pumila



XII. APPENDIX F

MN DNR Native Plant Community Classifications
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