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1.0 Summary

Roseville, Minnesota is a vibrant first -ring suburb of both St. Paul and Minneapolis. The City of Roseville
Parks & Recreation Department and the citizens of Roseville have demonstrated a strong commitment to
natural resources within its park system. The City has undertaken a number of natural resource
inventory/study efforts on its own, and in partnership with other agencies. The City has been engaged in
active, on-the-ground restoration eff orts since approximately 2002.

In 2010, the citizens of Roseville approved by vote for the City to issue bonds for the purpose of

undertaking a Parks Renewal Program (PRP). This $19.1M effort includes updating and refurbishing park

infrastructure, including features such as play struct ures, parking lots, buildings and similar. The PRP

also includes restoration of natural areas and natur al

Restoring biological communities to an earlier condition is usually labor -intensive and costly. Thus it is
imperative that goals are defined, suitable criteria for measuring success are applied, and all procedures
are robust, both practically and scientifically. Failure to monitor steps and rates of progress in a
restoration program may result in loss of significant information that could avoid further mistakes or
enable successfulprograms to be repeated.This report provides some guidelines for maximi zing the
biological effectiveness, andtherefore the cost effectiveness, ofthe ecological restoration/mainte nance
program undertaken by Roseville Parks

The efforts included in the PRP natural resources restoration project will actively manage a variety of
natural areas, including prairie/savanna, native forest, mixed hardwood forest, wetland s, in-lake
management, shoreline restoration and similar. The purpose of this project is to provide an initial,
focused effort to restore park natural areas and improve their overall quality to the point where these
areas can be maintained into the future.

The Roseville ParksNatural Areas Best Maintenance Practices manual is intended to provide a summary

of natural areas management approaches, tools and techniques that are intended to maintain or improve

the overall quality of nat ur aHeinitial restoation affortiRroviddedby | | ebs pa
the PRPfund/ projects. The manual summarizes recommended activities based on:

T The current known condition of natur al areas withir
known/understood interactions with factors/conditions  outside of each park)

1 The anticipated condition of natural areas after management work under the Parks Renewal
Program is complete (approximately 2017)

1 The current state of scientific knowl edge for Restoration Ecology

Q Stantec
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Restoration ecology is a relativelyyoung field of science, as suchthere are regular advances made

regarding tools, techniques, and the integration of activities. Likewise, nature and ecosystems are

dynamic and prone to disturbance inasuburban setting such as Ribzegani | | eds. As
Adaptive Management approach and viewing this report as a living document that can and should be

updated as new information is available will be vital to the long -term success of natural resources

management in Rosevilleds park system.

Q Stantec
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August 28, 2014

2.0 Background

Roseville, Minnesota is a vibrant first -ring suburb of both St. Paul and Minneapolis. The City of Roseville
Parks & Recreation Department and the citizens of Rosevillehave demonstrated a strong commitment to
natural resources within its park system. The City has undertaken a number of natural resource
inventory/study efforts on its own, and in partnership with other agencies. The City has been engaged in
active, on-the-ground restoration efforts since approximately 2002.

In 2009, Roseville initiated an effort to update the City Parks and Recreation System Master Plan. Over

the years, there have been ongoing citizen planning efforts to improve various parks, programs, and

faciliti es. This update looked more in-depth and system-wide. This effort included extensive public
outreachtoensur e ci ti ze nsnd, amdstandasds aremepfa todapand into the future. A

key aspect of the Parks and Recreation System Mater Plan that relate to natural areas and their

e nj oy meestablishing policies and prioriti es for preserving and restoring existing natural features
andamenities for the benefit of the community as a whol

The plan goes on to outline Goals and Palicies, as well asOutcomes, includingt o fAiPr eseanve signi fi
natural resources, lakes, ponds, wetlands, openspaces, wooded areas, wildlife habitats, and trees as
integral aspects of the parks systemo

Key natural resources-related Outcomesdescribed in the plan include:

1 As stewards of the natural environment and our parks, facilities, and programs, we are dedicated
to outcomes that guide our efforts and offer insights about the kind of parks and recreation
system we choose for ourselves. Thse outcomes are our expectations; they cannot be relaxed
without diminishing our intentions. They offer a common language to speak about our parks and
recreation, and the ways we are shaping them to guide an evolution of our community.

1 Preserve natural asets and significant environmental features and provide spaces for active
recreation.

1 Foster environmental awareness and promote and manage the presence of wildlife and wild
places.

1 Create life-long experiences and intergenerational and intercultural oppor tunities by providing
activities and options for play throughout resident
memories extending beyond park bounds.

1 Encourage volunteerism as a connection to community service and community-building, as well
as developing leadership skills and life training.

1 Support parks and programs through a variety of funding methods, including partnerships with
other public entities, the private sector, and non -profits.

Q Stantec
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In 2010, the citizens of Roseville approved by vote for the City to issue bonds for the purpose of
undertaking a Parks Renewal Program (PRP). This $19.1M effort includes updating and refurbishing park
infrastructure, including features such as play structu res, parking lots, buildings and similar. The PRP
also includes $1.5 million for the restoration of natural areas and natural resource features within
Rosevill eds parks.

The efforts included in the PRP natural resources restoration project will actively m anage a variety of
natural areas, including prairie/savanna, native forest, mixed hardwood forest, wetland s, in-lake
management, shoreline restoration and similar. The purpose of the PRPproject is to provide an initial,
focused effort to restore park natural areas and improve their overall quality to the point where these
areas can be maintained into the future.

Following initial PRP project activities, natural resource management activities will continue to be
required to:

1. Maintain or improve the composit ion, structure and function of park natural areas

2. Build on the gains made during the focused initial restoration effort associated with the PRP
program

The Roseville Parks Natural Areas Best Maintenance Practices manual is intended to provide a summary

of natural areas management approaches, tools and techniques that are intended to maintain or improve

the overall quality of natural areas in Rosevillebds pa
the PRP fund/projects. The manual summarizes recommended activities based on:

T The current known condition of natural areas withir
known/understood interactions with factors/conditions outside of each park)

1 The anticipated condition of natural areas after management work under the Parks Renewal
Program is complete (approximately 2017)

1 The current state of scientific knowledge for Restoration Ecology

As a field in science, lestoration ecology is relatively young. There are frequent and oftensignificant
advances made egarding tools, techniques, and the integration of activities. Likewise, nature and
ecosystems are dynamic and under the strong influence of human activities in a suburban setting such as

Rosevill eds. Utilizing an Adapt hivreportaa ali@ingelooementthat ppr oac h
can and should be updated as new information and unforeseen circumstances require will be vital to the

long-t erm success of natur al resources management in Rose
Q Stantec
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2.1 KEY CONCEPTS IN ECODGICAL RESTORATION
2.1.1 Principles of Ecological Restoration for ~ Natural Areas*

Successful ecological restoration strives to achieve the principles of beingeffective, Efficient, and
Engaging :

Effective ecological restoration for protected areas is restoration that maintains or
improves the values of a protected area

1 Identifying when restoration is the best option

1 Re-establish ecosystem structure, function and composition

1 Maximize the contribution of restoration actions by enhancing resilience (e.g., to climate change)
1 Restore mnnectivity within and beyond the boundaries of protected areas

1 Encourage and re-establish traditional cultural values and practices that contribute to the
ecological, social and cultural sustainability of the protected area and its surroundings

1 Use reseach and monitoring, including from traditional ecological knowledge, to maximize
restoration success

Efficient ecological restoration for protected areas is restoration that maximizes
beneficial outcomes while minimizing costs in time, resources and effort

1 Consider restoration goals and objectives from systemwide to neighborhood scales, as well as
interactions with resources outside of the city.

1 Ensure long-term capacity and support for maintenance and monitoring of natural areas
restoration by the City

1 Contribute to multiple ecosystem service benefits such as improved water and air quality,
improved resilience from changes in climate and other disturbances, increased recreational and
educational opportunities, and others.

1 Integrate and coordinate with polic ies and programming of other responsible agencies,
nongovernmental groups and other potential partners

Engaging ecological restoration for protected areas is restoration that collaborates
with partners and stakeholders, promotes participation and enhances visitor
experience

1 Collaborate with residents, volunteers, corporations, watersheds, county conservation agencies,
universities, and other partners/ stakeholders in planning, implementation, and evaluation

Q Stantec
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1 Learn collaboratively and build capacity in support of continued engagementin ecological
restoration initiatives

1 Communicate effectively to support the overall ecological restoration process
1 Provide experiential opportunities through hands-on restoration and passive recreation in
managed natural areasthat strengthens the sense of connection with and stewardship of City

parks and open space natural areas

*adapted from International Union for the Conservation of Nature (IJUCN))  report fEcological
Restoration for Protected Areas: Principles, Guideline

2.1.2 Adaptive management

Due to the fact that nature has a multitude of biotic and abiotic factors that influence the response of any
particular area at any given period in time, eachrestoration project has its own uncertainties and
surprises. Using Adaptive Management is a way to remain flexible and cope with surprises while making
necessay management decisions. It is an approach to ecosystem restoration that recognizes
uncertainties, embraces multiple problem -solving strategies, and allows for adjustments to be made along
the way. By combining research and active management, adaptive managment allows the lessons from
current work to be applied to future projects. Essentially, Adaptive Management is an approach that
utilizes periodic monitoring as feedback to guide adjustments in tools, techniques and timing used in the
restoration process in any particular area.

Adaptive management centers on the sixstep processshown here and described further below:

@s problem
Adjust DesigD
Evaluate ImplemeD
Maonitor
Q Stantec
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The Adaptive Management Process
1. ASSESS

The adaptive management process begins with an assessment of thsssue/resource, including
gathering and analyzing information . At this stage, objectives for management are developed and
make specific restoration objectives such as fuels reduction, restoring natural ecosystem functions,
improving recreational opportunities, restoring habitat for partic ular plants or animals, and/or
similar . This is also the phase of restoration when background information gathering regarding
available tools, techniques, and timing, as well as the integration of various tools is considered.

Identifying appropriate indica tors to monitor , as well as establishing effective monitoring and
evaluation strategies should occur during the assessment process andgis essential to a successful
adaptive management project.

During the initial stages of a project, uncertainties can be minimized by distinguishing between nice-
to-know facts and need-to-know facts. For example, it might be nice to know the historic composition
of grasses and shrubs in a restoration area, but this information is unlikely to be vital in shaping
treatments. On the other hand, knowing how different treatments might affect fire behavior may be
critical.

2. DESIGN

Design includes selection of tools and techniques for restoration and their chronological integration.
The goal during the design phase is to develop arapproach that allows for effective and efficient use
of resources with the best reasonable probability for success. Building in some flexibility with design
can be beneficial at several temporal scales (months to years) to help achieve goals.

3. IMPLEMENT

Imp lementation includes the on-the-ground application of the design for a specific location,
particular natural area type, open space and park system. The implementation phase offers an
opportunity to gather basic information that can be critical feedback for future activities. For instance,
the on-the-ground restoration technicians, project manager, City staff or others can record basic
information such as temperature, soil moisture, drought (or excessively wet) conditions, and other
factors that may provide anecdotal information suitable for modifying future activities. For instance,
in the case of herbicide effectiveness, required application records that record environmental
conditions at the time of the work can provide insight into factors that may contr ibute to or hinder the
efficacy of a particular product.

4. MONITOR

Monitoring is vital in assessing restoration progress and shaping future treatments i and is therefore
considered in greater detail later in this report.

g Stantec
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5. EVALUATE

Ideally, monitoring of resto ration progress should be ongoing, but once some results are available it is
a good time to compare actual results with the projected objectives identified early in the process

This evaluation will help shape the next series of treatments (including adjus tments in treatment) .
Often, this step occurs during winter months in the upper Midwest, when resource managers have a
chance to review collected data/information, the activities that were completed during the year,
methods and timing, and outcomes. Import antly, this is an opportunity for resource managers to
reach out to colleagues/contemporaries to share results, learn from others and incorporate new
information into planning for the upcoming year. Budgeting of personnel and financial resources for
the coming year can also occur at this point.

6. ADJUST

Making adjustments as necessary and informed by previous stepsmnakes adaptive managementuseful
in ecological restoration. Evaluation results allow managers and researchers to adjust treatments,
prescriptions, plans, and policies. This is the time to (re)consider the full complement of tools in the
restoration tool box, as well as the technigues and timing of their application. This step should also
consider appropriate adjustments to other factors such as the level of public engagement, volunteer
involvement, educational opportunities and more.

3.0 Natural Areas 9 Desired Future Qutcomes

This section includes descriptions of major natural area types (native plant communities/novel plant
assemblages) foundinRosev | | e6s park system. 't includcemnodrescripti
2014.

Natural area type: Dry ~ -mesic Oak Woodland (Forest)
1 Description of Existing Conditions:

Commonly observed conditions fordry-me si ¢ oak woodl and (forest) areas i
a patchy to continuous canopy, often dominated by bur, northern pin and white oak. The most mature
oak trees typically exhibit one of two conditions: tall and straight in forested settings or open-grown
with second growth of other younger pioneering tree species. The presence of armed shrubs (i.e. with
thorns) indicate historic grazing, followed by retirement from that activity which then enabled
younger semnd growth trees such as hackberry, green ash, black cherry, quaking aspen, boxelder and
the nonnative Siberian elm to colonize these areas. Ground (herbaceous) layers in these forests vary
from moderate to poor in quality with most areas exhibiting signs of past disturbance from grazing as
well as rapid colonization of trees in areas formerly more open, resulting in dramatic reductions in

light levels at the ground layer (and the subsequent loss of ground layer species with high light
requirements). Invasi ve, nonnative shrub species (Tatarian honeysuckle, European buckthorn, and

Q Stantec
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glossy buckthorn) occur occasionally to very frequently, further altering the structural composition of
these areas. Although there are a number of nonnative herbaceous species presit in these forest
areas, the primary invasive, nonnative of concern is garlic mustard, which has been dramatically
increasing in some areas since the early 2000s.

il

Description of Reference Natural Community type ( MN DNR )

Southern Dry-Mesic Oak (Maple) Woodland (FDs37)

Dry-mesic hardwood forests on undulating sand flats, hummocky moraines, and river bluffs. Present mostly
on fine sand or sand-gravel soils. Often on south- or west-facing slopes but common also on flat to
undulating sandy lake plains. Historically, fires were common in this community, and many stands are on
sites occupied by brushlands 1007 150 years ago.

Vegetation Structure & Composition

Canopy cover is usually interrupted to continuous (501 100%). Bur oak and northern pin oak are the most
common species. Northern red oak, white oak, and red maple are occasionally present. Older trees are
often open grown, indicating previously more open conditions on the site.

Subcanopy cover is patchy to interrupted (251 75%). The most common species are black cherry, red
maple, and bur oak.

Shrub-layer cover is patchy to continuous (251 100%). Common species include black cherry, red maple,
chokecherry (Prunus virginiana), American hazelnut (Corylus americana), gray dogwood (Cornus
racemosa), prickly ash (Zanthoxylum americanum), Virginia creeper (Parthenocissus spp.), and poison ivy
(Toxicodendron rydbergii).

Ground-layer cover is patchy to continuous (257 100%). Pointed-leaved tick trefoil (Desmodium
glutinosum), CIl ayt o n 0 s(Osnarkiza tlaytorii)ched pganut (Amphicarpaea bracteata), Canada
mayflower (Maianthemum canadense), and wild geranium (Geranium maculatum) are commonly present.

Pennsylvania sedge (Carex pensylvanica)i s t he most abundant g(€aemi noi d.

deweyana) and starry sedge (Carex rosea) may also be present.

Natural History

In the past, fires were very common throughout the range of FDs37. An analysis of Public Land Survey
records indicates that the rotation of catastrophic fires was about 110 years, and the rotation of mild surface
fires about 10 years. The rotation of all fires combined is estimated to be 9 years. Windthrow was not
common, with an estimated rotation exceeding 1,000 years. Based on the historic composition and age
structure of these forests, FDs37 had two growth stages.

01 75 yearsd Young forests recovering from fire, dominated by bur oak with some northern red oak or white
oak. Quaking aspen, northern pin oak, and black cherry are minor components.

> 75 yearsd Mature forests dominated by a mixture of bur oak, white oak, northern pin oak, and some
northern red oak, with minor amounts of American elm. (In the past, sites now occupied by FDs37 typically
supported more open communities, including brush-prairie or savanna. Air photos from the 1930s show
these sites to have scattered oaks rather than forest canopies. With suppression of wildfires since the mid-
1800s, these sites have developed denser tree canopies and herbs typical of mesic forests have become
common in the understory. The examples of FDs37 used in this classification are best described by the
mature forest growth stage.)

g Stantec
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photo by D.S. Wovcha MN DNR

Boot Lake Scientific and Natural Area, Anoka County, MN
MN DNR photo of reference Dry -mesic Oak Woodland

1 Desired Future Condition (Restoration Target ):

A speciesrich woodland/forest with patchy to closed canopy dominated by native hardwood trees
characteristic for the community type. Subcanopy and shrub layer is open to sparsely dense and
dominated by native species characteristic of dry-mesic oak woodland/forest. Herbaceous layer
that includes primarily native grass, sedge, fern and forb species characteristic for the community
type with species indicative of moderate to high quality present and at least locally abundant in
some areas.

o 10yr. Goals

A Reduction of invasive, nonnative trees and shrubs to <10% average cover
(includes mature trees/shrubs, as well as seedlings/saplings)

A Reduction of invasive, nonnative herbaceous species (e.g. garlic mustad) to
<10% average cover. Early identification (<2 yr) and treatment of new
infestations

A Increase native herbaceous cover to >75%

Q Stantec
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A

Native herbaceous species richness to >40 species average for sites >5 ac.

o 100 yr. Goals

A Reduction of invasive, nonnative trees and shrubs to <10% average cover
A Reduction of invasive, nonnative herbaceous species (e.g. garlic mustard) to
<10% average cover. Early identification (<2 yr) and treatment of new
infestations
A Increase native herbaceous cover to >90%
A Native herbaceous species richness to >50 species average for sites >5 ac.
1 Recommended Maintenance Practices /Frequency

o Cut/treat or foliar spray invasive, nonnative trees and shrubs. Each site should be
managed 1x/4yrs.

o Treat invasive herbaceous species (primarily garlicmustard) during periods when native
herbaceous species are dormant 1x/yr. (or more preferably, release biocontrol agents as
they become available).

1 Recommended Monitoring Activities

0 Atleastan annual walk-through of each site to make observations and gather notes about
factors such as levels of native/nonnative species, management needs, etc.

o Establish photomonitoring plots in the largest, best quality dry -mesic oak
woodland/forest areas (e.g. Reservoir Woods, Langton Lake). Sample annually.

g Stantec
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Natural a reatype: Dry Oak Savanna
Location: Reservoir Woods

91 Description of Existing Conditions:

The best (and really only) example of a dry savanna occurs at Reservoir Woods Park, northeast of
the large, new water tank. It occurs in a generally eastwest trending valley bordered on the north
be residential properties, Victoria Street on the west and oak forest to the south. As recent as the
19506s this area was relatively ogitefencingwmatdridds) hi st or i c
indicating the area was grazed (potentially by sheep). As recently as 2000, this area was semi
open with prairie grasses and flowers relatively common amid scattered moderate-size trees and
small shrubs. In 2014, this area was heavily overgrown by brush and trees with prairie/savanna
grasses and flowersoccurring occasionally in openings, but most commonly as diminutive sun -
starved plants under trees and brush. Grey dogwood, pin oak, bur oak, quaking aspen, sumac and
other trees and shrubs are common here. A more complete descripion and list of plant species
known to occur on the site is included in the 2002 Roseville Parks Natural Resources
Management Plan. Remnant oak savanna is among the rarest natural area types in the upper
Midwest. It is rare on a state, national and globallevel.

1 Description of Reference Natural Community type (MN DNR)

Southern Dry Savanna (UPs 14)

Sparsely treed communities with grass-dominated herbaceous ground layers on nearly level to steeply sloping
sites with droughty soils. Moderate growing-season moisture deficits occur during most years, and severe
moisture deficits are frequent, especially during periodic regional droughts. Trees are open grown, typically small
and gnarled.

UPs14b Dry Sand - Gravel Oak Savanna (Southern)

Sparsely treed graminoid-dominated, forb-rich herbaceous communities on coarse-textured, usually gravelly
soils on outwash and ice-contact deposits. Present mainly on gentle slopes, and sometimes on steep slopes.
Soils have mollic epipedons. Bur oak is the principal tree, although black oak may occur rarely in the PPL.
Northern pin oak is sometimes present. Quaking aspen is often present as suckers or saplings. Herbaceous flora
is similar to that of UPs13b. Two grasses common in UPs14b but rarely encountered in UPs14a are side-oats
grama (Bouteloua curtipendula) and prairie dropseed (Sporobolus heterolepis). Less common components of
UPs14b that are very rare in UPs14a are plantain-leaved and common pussytoes (Antennaria plantaginifolia and
A. neglecta), veiny pea (Lathyrus venosus), stiff goldenrod (Solidago rigida), silky aster (Aster sericeus), and field
chickweed (Cerastium arvense). UPs14b has been documented from numerous locations in the MIM, mostly in
the north end of the Anoka Sand Plain Subsection, with one location just beyond the southern tip of this
subsection, and from a few locations in the PPL. Description is based on summary of vegetation data from

11 plots.

Vegetation Structure & Composition

Description is based on summary of vegetation data from 30 plots (relevés).

Graminoid cover is patchy to continuous (25—-100%). Midheight grasses are most important, although tallgrass
species are often important as well, especially where conditions tend toward mesic. Species composition varies
with variation in soils and topography and is similar to that of Southern Dry Prairie (UPs13). Little bluestem
(Schizachyrium scoparium) and porcupine grass (Stipa spartea) are generally dominant; big bluestem
(Andropogon gerardii) and Indian grass (Sorghastrum nutans) are usually present and often common, more so
than in UPs13. Pennsylvania sedge (Carex pensylvanica var. pensylvanica), a woodland species, is often
present.

Forb cover is sparse to patchy (5-50%). Of characteristic forbs, the most common are western ragweed
(Ambrosia psilostachya), Virginia ground cherry (Physalis virginiana), gray goldenrod (Solidago nemoralis), white
sage (Artemisia ludoviciana), hairy and hoary puccoon (Lithospermum carolinense and L. canescens), hoary
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mj r:\ parkrec \ parkrec \ work\ matt \ reference material \ natural resource renewal \ roseville parks natural areas best maintenance practices_8 -28-14.docx 3 10



PARKS NATURAL AREABAINTENANCE PRACTICB

Natural Areas & Desired Future Outcomes
August 28, 2014

frostweed (Helianthemum bicknelli), and st ar ry f a(Smilacin&stellatamthe fers allysrecka |
spikemoss (Selaginella rupestris) is usually common on sand substrates.

Climbing plants and vines are a minor component. Virginia creeper (Parthenocissus spp.) is frequently present,
and wild grape (Vitis riparia) is occasionally present.

Shrub layer is sparse to patchy (5-50% cover) and composed of low (< 20in [50cm]) semi-shrubs, taller (up to
6ft [2m]) shrubs, and oak seedlings and stunted (< 6ft) oak “ glv 1. " L e(Andogphaaanéscens), prairie rose
(Rosa arkansana), and poison ivy (Toxicodendron rydbergii) are common low shrubs; chokecherry (Prunus
virginiana), American hazelnut (Corylus americana), and smooth sumac (Rhus glabra) are the most important tall
shrubs.

Trees occur as scattered individuals or as scattered small clumps (with total cover <70%, typically 25-50%).
Trees are usually < 33ft (10m) tall and frequently < 16ft (5m), with open-grown form. Bur oak is most common,
but northern pin oak is also usually present. Black oak is the major oak species on sandy sites in the PPL,
sometimes mixed with jack pine; in rare situations the latter is the dominant tree.

Landscape Setting & Soils

Land survey records indicate that UPs14 was common historically in the Oak Savanna Subsection of the MIM on
morainic deposits of the Des Moines lobe, and in the Hardwood Hills Subsection of the MIM along the prairie-
forest ecotone. UPs14 was also sporadic in the CGP, occurring in association with steep breaks and water
features. No surviving examples are known in these regions. The majority of extant examples of UPs14 are on
terraces along the Mississippi River and on outwash and lacustrine deposits in the Anoka Sand Plain
Subsection, especially on dune forms of mid-Holocene origin; there are also infrequent occurrences on ice-
contact features such as eskers and kames. In the PPL, UPs14 occurs mainly on deep, sometimes wind-
reworked stream terrace sands onvalley floors, sometimes on colluvial sands below sandstone outcrops, and
sometimeson “r amps of sand moved upsl ope fr onexcesasileymmy f |l oors b
excessively drained, usually highly permeable, coarse-textured sandy loams or loamy sands, often with a
substantial gravel fraction. Soil reaction ranges from circumneutral to slightly acidic. Soils are mainly entisols,
with weak profile development, but sometimes are mollisols, with thick, dark, organic-enriched upper horizons,
where the parent material includes a greater fraction of silt and clay.

Natural History

Savannas form where fire recurs frequently enough to prevent trees and shrubs from dominating and shading
out sun-loving herbaceous plants, but where frequency and severity are low enough to allow fire-tolerant trees to
become established and sometimes reach maturity. Historically, savannas typically occurred in physical
proximity to prairie, but where various factors provided some amelioration of the fire regime of the adjoining or
surrounding prairie. These factors include streams, lakes, and steep topography, which limited the spread of fire
and thus created conditions conducive to savanna formation in the prairie region. The very low productivity of
sandy substrates as well as surface instability result in reduced fuel loads and thus fire intensity is lower in
savannas than in typical prairies. All savannas are highly sensitive to fire suppression, quickly succeeding

to woodland and eventually to forest in the absence of fire. Seedlings and saplings of a number of woodland
trees are typically present in savannas today, reflecting reduced fire frequency and a general increase in these
species in the landscape. Dry savannas are more resilient than mesic savannas because the xeric conditions
and lower fertility of the soils inhibit tree and shrub growth and reproduction. These same factors also

greatly influence herbaceous species composition, eliminating species not adapted to either frequent drought or
low nutrient availability. On dune sands, blowout formation and migration produce dramatic local variation in
species composition, from sparse stands of pioneer species in bare, sterile sand to a relatively dense sod of
grasses and forbs on long-stabilized, organically enriched sand. Before Euro-American settlement,

browsing, grazing, and trampling by large ungulates were regular occurrences in dry savannas. The contribution
of these activities to the composition and structure of the vegetation is not well understood, although it is known
that confined grazing by domestic livestock can badly degrade dry savannas.

g Stantec
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photo by R. P. Dana MN DNR

Example photo of reference community

1 Desired Future Condition (Restoration Target):

The rarity and scenic character make restorationof savanna a worthwhile effor
Park system. Thedesired future condition of the savanna area in Reservoir Woods is to have

between 15% and 40% tree cover, mostly dominated by northern pin oak and bur oak, but may

also include scattered aspen or other trees. The shrub layer would be sparse to nearly atesnt, with

shrubs occurring as yearling shoots in areas where they occur. The ground layer would include a

diverse mix of native grasses, native flowers and sedges and potentially several species of ferns.

With active management over the course of several @&cades, this dry savanna has the potential to

look similar to the photo above.

0 10yr. Goals
A Tree and shrub cover reduced to <50%

A Native savanna/prairie grasses, sedges and flowers comprise 80%+ of ground
cover

A Invasive, nonnative plant cover <20%
o 100 yr. Goals

0 Stantec
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A Long-term tree and shrub cover averages approximately 2535%
A Small tree/shrub cover averages <10%
A Native savanna/prairie ground cover >95%

A Invasive, nonnative plant cover <5%

T Recommended Maintenance Practices

(o]

Cut/treat or foliar spray invasive, nonnati ve trees and shrubs. Site should be managed at
least once every 2 years, but more preferably 1x/yr for at least the first ten years of
maintenance.

Treat invasive herbaceous species (e.g. spotted knapweed) during periods when native
herbaceous species arelormant 1x/yr. (or more preferably, release biocontrol agents as
they become available).

Evaluate potential for biocontrol release for spurge beetles (primarily for Cyprus spurge).

Supplemental seed additional native grasses and flowers aseeded to improve plant
diversity and overall quality/condition of area.

Periodic application of prescribed fire. The exact interval should be based on pressure
from invasive woody species, litter accumulation and other factors, but average
approximately once every 4-6 years.

Late summer and/or dormant season mowing can be beneficial for mimicking prescribed
fire and should be used in at least some of the years between prescribed burns. Dormant
season mowing may also be used to manage site aesthetics/woody species in any
particular area.

1 Recommended Monitoring Activities

(o]

(o]

g Stantec

At least an annual walk-through of each site

Establish 1-2 photomonitoring plots savanna and take photo annually to visually estimate
progress.
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Natural area type:  Mesic Oak Savanna
Location: Acorn Par  k

91 Description of Existing Conditions:

Historically, mesic to dry -mesic savanna areas present in Roseville would have been characterized
by scattered trees with prairie/savanna species common in the ground layer. After Euro-American
settlement, these areaswere most frequently utilized through a combination of wood cutting and
grazing. As farm economics changed in the midto late 1900s, grazing became less common in the
region and many of these areas were retired from grazing. In the case of Roseville, thidikely
occurred in the 1940-1960 time frame as development expanded from the Minneapolis and St.

Paul areas.

The release from grazing allowed young trees and brush to flourish. Over time, the scattered
open-grown oak trees characteristic of savanna were @ertaken by thick, young growth. This has
resulted in a few scattered large oaks being overtaken by young, nearly everaged trees and an
abundance of the nonnative, invasive European buckthorn and Tatarian honeysuckle. The ground
layer is often speciespoor with most of the native plants present being capable of tolerating at
least moderate disturbance. Garlic mustard can colonize and expand rapidly in these settings. At
Acorn Park, these disturbed savanna areas are further impacted by excessive foot trafft
associated with disc golf course patrons.Savanna restoration within Acorn Park, as well as other
parks may include conversion of turf areas under oaks to nativesi this approach is the most cost
effective and likely has the highest potential for success.

While it is likely not practical from a ¢ ost standpoint to restore historic savanna to broad areas of
Acorn Park, the rarity of this community type on a state, national and global scale makes
restoration of at least somesavanna a worthwhile effort.

1 Description of Reference Natural Community typ e (MN DNR)

Southern Mesic Savanna (Ups24)

Sparsely treed communities with tallgrass-dominated ground layers on somewhat poorly drained to well-drained
loam soils mainly formed in unsorted glacial till, sometimes in a thin loess layer over till, and locally in lacustrine
sediments and outwash deposits. Present primarily on level to gently rolling sites. Drought stress is irregular in
occurrence and usually not severe.

Vegetation Structure & Composition

There is only one vegetation plot for this class; description is based mainly on inference from Southern

Mesic Prairie (UPs23) and Southern Dry Savanna (UPs14).

A Gr a mcoveois interrupted to continuous (50—100%). Tallgrasses dominate, but several midheight grasses
are also important. Big bluestem (Andropogon gerardii) and Indian grass (Sorghastrum nutans) are the dominant
tallgrasses, with prairie dropseed (Sporobolus heterolepis) either a codominant or subdominant component. On
the drier end of the moisture gradient, little bluestem (Schizachyrium scoparium), porcupine grass (Stipa
spartea), and side-oats grama (Bouteloua curtipendula) are important.

A F cavds is sparse to patchy (5-50%). The most common species are heart-leaved alexanders (Zizia aptera),
heath aster (Aster ericoides), stiff and Canada goldenrods (Solidago rigida and S. canadensis), purple and white
prairie clovers (Dalea purpurea and D. candida), silverleaf scurfpea (Pediomelum argophyllum), stiff sunflower
(Helianthus pauciflorus), white sage (Artemisia ludoviciana), northern bedstraw (Galium boreale), and smooth
blue aster (Aster laevis). Ma x i mi | i a (éelianthgsumaximilianiy &ali meadow-rue (Thalictrum
dasycarpum), prairie phlox (Phlox pilosa), and gray-headed coneflower (Ratibida pinnata) are common in moister
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examples; rough blazing star (Liatris aspera), Missouri and gray goldenrods (Solidago missouriensis and S.
nemoralis)y, and bi r d’ s(Cdrengsit paltata) ar® qoranios in drier ones.

A Wo o dy are a mirerscomponent. Virginia creeper (Parthenocissus spp.) is frequently present, and wild
grape (Vitis riparia) is occasionally present.

A S hr u his phtehyte interrupted (50-75% cover) and composed of low (< 20in [50cm]) semi-shrubs, taller
(up to 6ft [2m]) shrubs, and oak seedlings and saplings (< 6ft). The low semi-shrubs leadplant (Amorpha
canescens), prairie rose (Rosa arkansana), and poison ivy (Toxicodendron rydbergii) are generally common.
Common taller shrubs are chokecherry (Prunus virginiana), American hazelnut (Corylus americana), smooth
sumac (Rhus glabra), gray dogwood (Cornus racemosa), wolfberry (Symphoricarpos occidentalis), low juneberry
(Amelanchier humilis), and wild plum (Prunus americana).

A T raeeescattered or in scattered clumps, with total cover < 70% and typically 25— 50%. Bur oak is most
common, but northern pin oak is also usually present.

A N a The exotic grasses Kentucky bluegrass (Poa pratensis) and smooth brome (Bromus inermis) are often
problematic in UPs24. Pennsylvania sedge (Carex pensylvanica var. pensylvanica), a native graminoid that is
naturally a minor component of UPs24, increases in abundance with prolonged heavy grazing. With fire
suppression, trees other than the oaks become established, especially green ash, quaking aspen, and
basswood.

Landscape Setting & Soils

Historically, UPs24 occurred most commonly in low relief prairie landscapes on ground moraines and end
moraines, and less commonly on lacustrine deposits and finer textured outwash. In the Rochester Plateau
Subsection of the PPL, UPs24 occurred on loess-mantled pre-Wisconsin till. Soils are somewhat poorly drained
to well drained, mostly moderately permeable to permeable, fine- and medium-textured loams and loamy sands.
These are mollisols, characterized by thick, dark, organic-enriched upper horizons with high base saturation and
dominantly bivalent cations.

Natural History

Savannas form where fire recurs frequently enough to prevent trees and shrubs from dominating, but where
frequency and severity are low enough to allow fire-tolerant trees to become established and sometimes reach
maturity. Historically, savannas occurred in physical proximity to prairies, but where features such as streams,
lakes, and steep topography impeded the spread of fires, providing local amelioration of the prairie fire

regime. All savannas are highly sensitive to fire suppression, quickly succeeding to woodland and eventually to
forest, and the higher productivity of sites where UPs24 occurs makes it even more susceptible to succession
than UPs14. UPs24 occupies sites where soil moisture availability remains high on average because of soil
texture and composition, although the water table is below the rooting zone during the growing season except for
brief periods. Before Euro-American settlement, grazing, browsing, and trampling by large ungulates were
probably regular occurrences in UPs24. The contribution of this disturbance to the composition and structure of
the vegetation is poorly understood, although confined grazing by domestic livestock can quickly destroy

mesic savannas, promoting replacement of most of the native species by introduced ones. The fertile soils and
gentle relief of UPs24 are ideal for row-crop agriculture, and almost all of the land that supported UPs24 has
been converted to cropland; areas not converted have either been so heavily pastured that almost none of the
native herbaceous flora survives, or they have become woodland or forest with fire suppression.

Landscape Setting & Soils

Historically, UPs24 occurred most commonly in low relief prairie landscapes on ground moraines and end
moraines, and less commonly on lacustrine deposits and finer textured outwash. In the Rochester Plateau
Subsection of the PPL, UPs24 occurred on loess-mantled pre-Wisconsin till. Soils are somewhat poorly drained
to well drained, mostly moderately permeable to permeable, fine- and medium-textured loams and loamy sands.
These are mollisols, characterized by thick, dark, organic-enriched upper horizons with high base saturation and
dominantly bivalent cations.

Natural History

Savannas form where fire recurs frequently enough to prevent trees and shrubs from dominating, but where
frequency and severity are low enough to allow fire-tolerant trees to become established and sometimes reach
maturity. Historically, savannas occurred in physical proximity to prairies, but where features such as streams,
lakes, and steep topography impeded the spread of fires, providing local amelioration of the prairie fire regime.
All savannas are highly sensitive to fire suppression, quickly succeeding to woodland and eventually to forest,
and the higher productivity of sites where UPs24 occurs makes it even more susceptible to succession than
UPs14. UPs24 occupies sites where soil moisture availability remains high on average because of soil texture
and composition, although the water table is below the rooting zone during the growing season except for brief
periods. Before Euro-American settlement, grazing, browsing, and trampling by large ungulates were probably
regular occurrences in UPs24. The contribution of this disturbance to the composition and structure of the
vegetation is poorly understood, although confined grazing by domestic livestock can quickly destroy mesic

g Stantec
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savannas, promoting replacement of most of the native species by introduced ones. The fertile soils and gentle
relief of UPs24 are ideal for row-crop agriculture, and almost all of the land that supported UPs24 has been
converted to cropland; areas not converted have either been so heavily pastured that almost none of the
native herbaceous flora survives, or they have become woodland or forest with fire suppression.

photo by D.S. Wovcha, MN DNR

Fillmore County, MN

Example photo of reference community type
1 Desired Future Condition (Restoration Target):

The desired future condition of savanna restorationin AcomPar k and ot her areas
Park system is between 15% and 40% tree cover, mostly dominated by northern pin oak and bur

oak, but may also include scattered aspen or other trees. The shrub layer would be sparse to

nearly absent, with shrubs occurring as yearling shoots in areas where they occur. The ground

layer would include a diverse mix of native grasses, native flowers and sedges and potentially

several species of ferns. With active management over the course of several decades, this dry

savanna has the potential to look similar to the photo above.

o 10yr. Goals

A Tree and shrub cover reduced to <50%

Q Stantec
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A Native savanna/prairie grasses, sedges and flowers comprise 80%+ of ground
cover

A Invasive, nonnative plant cover <20% total cover
o 100 yr. Goals
A Long-term tree and shrub cover averages approximately 2535%
A Small tree/shrub cover averages <10%
A Native savanna/prairie ground cover >95%
A Invasive, nonnative plant cover <5%

T Recommended Maintenance Practices

o Cut/treat or foliar spray invasive, nonnative trees and shrubs. Site should be managed at
least once every 2 years, but more preferably 1x/yr for at least the first ten years of
maintenance.

o Treat invasive herbaceous species (e.g. spotted knapweed) during periods when native
herbaceous species are dormant 1x/yr.(or more preferably, release biocontrol agents as
they become available).

o Periodic application of prescribed fire. The exact interval should be based on pressure
from invasive woody species, litter accumulation and other factors, but average
approximately once every 46 years.

0 Late summer and/or dormant season mowing can be beneficial for mimicking prescribed
fire and should be used in at least some of the years between prescribed burns. Dormant
season mowing may also be used to manage site aesthetics/woodspecies in any
particular area.

o Evaluate potential for biocontrol release for invasives such as garlic mustard (anticipated
available in c.2017.

0 Supplemental seed additional native grasses and flowers asneeded to improve plant
diversity and overall qualiity/condition of area.

1 Recommended Monitoring Activities
0 Atleast an annual walk-through of each site

o Establish 1-2 photomonitoring plots savanna and take photo annually to visually estimate
progress.

g Stantec
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Natural area type:  Depressional wetland (  Seepage Meadow/Carr )
1 Description of Existing Conditions:

Thewet | ands that best fit the description of wet
near HANC at Central Park, the large boardwalk wetland on the southeast side of Acorn Park, and

the wetland in Reservoir Woods that straddles Victoria Street. These wetlandsare primarily

depressional and mostactually exhibit characteristics of rich fen (forb -rich ground layer with

some narrow-leaf sedge species, mosses, broadleaf sedges and shrubs) as well as wet

meadow/carr (dominated by wide -leaf sedge species, forbs characteristic of higher nutrient

settings, and few/no mosses). Peat (sometimes floating) is prevalent in these basins and

commonly observed herbaceous species include lakebank and tussock sedge, awhead, marsh
bellflower and others. Shrubs are occasional to very common and include several species of

willow, steeplebush, red osier dogwoodand others.

The invasive, nonnative purple loosestrife is common to dense inmany areas. The presence of this
invasive plant, as well as some native species common to higher nutrient settings may be enabled
by a variety of factors, including: altered hydrology, influx of excessive nutrients i primarily
through runoff from streets, City compost facility and private lots.

1 Description of Reference Natural Community type (MN DNR)

Southern Seepage Meadow/Carr WMs83
Open wetlands dominated by a dense cover of hummock-forming broadleaved sedges or tall shrubs.
Present in areas of groundwater seepage along streams and drainage ways, on sloping terraces, and at
bases of slopes.
Vegetation Structure & Composition
Description is based on summary of vegetation data from 63 plots (relevés).

M ocever is typically absent, although brown mosses may be present.
A Gr a mcoweois interrupted to continuous (50-100%); typically dominated by tussock sedge (Carex
stricta) or aquatic sedge (C. aquatilis) with bluejoint (Calamagrostis canadensis), lake sedge (C. lacustris),
prairie sedge (C. prairea), woolly sedge (C. pellita), and fowl manna grass (Glyceria striata) common. Hairy-
fruited sedge (Carex trichocarpa) is dominant on some sites.
A F ecaver is variable (5-75%); common species include spotted Joe pye weed (Eupatorium maculatum),
great water dock (Rumex orbiculatus), common boneset (Eupatorium perfoliatum), marsh bellflower
(Campanula aparinoides), red-stemmed aster (Aster puniceus), swamp milkweed (Asclepias incarnata),
northern and cut-leaved bugleweeds (Lycopus uniflorus and L. americanus), common marsh marigold
(Caltha palustris), giant sunflower (Helianthus giganteus), and touch-me-nots (Impatiens spp.)
A S hcowebis variable. Tall shrubs, if present, include red-osier dogwood (Cornus sericea), pussy willow
(Salix discolor), slender willow (S. petiolaris), a n d \Billow ($.’bebbiana).
Landscape Setting & Soils
WNMs83 is typically associated with groundwater seepage areas at bases of river terraces or beach ridges,
on gentle slopes, or on bottomlands between steep bluffs. It also can occur in level wetlands dissected by
streams and rivers that may be fed by groundwater discharge. Surface water is derived primarily from
groundwater sources and has neutral to basic pH, reflecting the surrounding calcareous till and bedrock
substrate. Soils range from mineral or muck soil to sapric peat. Organic sediments range from very shallow
to greater than 36in (100cm) in depth.
Natural History
WNMs83 is associated with wetlands influenced by lateral groundwater flow, in contrast to the gravitational
water of basins of other wet meadow communities. WMs83 may experience moderate inundation following
spring runoff and heavy rains, and periodic drawdowns during summer or as a result of fluctuations in
groundwater seepage related to precipitation trends. Water levels are high and persistent enough to prevent
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trees (and often shrubs) from becoming established, although standing water may be absent by the end of
the growing season. Because of water-level fluctuations, surface substrates alternate between aerobic and
anaerobic conditions. Organic matter that accumulates over time on the substrate surface is usually oxidized
during drought influenced drawdowns or is removed by fire during periods of severe drought. In basins
where water flow becomes stabilized, accumulation of peat may cause succession of WMs83 to rich fen;
otherwise, the constant inputs of minerals from groundwater flow that typically influence the community,
along with warm climatic conditions and frequent drawdown, prevent succession of WMs83 to rich fen.

Frequent fires in the surrounding landscape may be an important factor in reducing the presence of shrubs
or accumulation of peat in the community. The lack of a distinct shade-tolerant flora in occurrences of
WMs83 dominated by shrubs may be due tohistorically high fire frequency, which prevents shrubs from
becoming established in any one place for very long. It is possible that shrub-dominated areas are more
frequent now than in the past because of fire suppression over the past 100-150 years.

Native Plant Community Types in Class

A WMs83a Seepage Meadow/ Carr

WNMs83a is the only community type recognized in this class at present; it is divided into three subtypes,
based on dominant species. WMs83al is the most abundant of the three subtypes; WMs83a3 is not well
documented and appears to be uncommon. WMs83a has been documented in the PPL, MIM, LAP, CGP,
RRV, and WSU.

WMs83al Tussock Sedge Subtype

Open, graminoid-dominated meadows. WMs83al differs from the other subtypes in WMs83a by the
dominance of tussock sedge (Carex stricta) or, rarely, hairy-fruited sedge (C. trichocarpa). WMs83al is
present throughout the EBF Province, although uncommon in some areas. Description is based on summary
of vegetation data from 48 plots.

WMs83a2 Aquatic Sedge Subtype

Open, graminoid-dominated meadows, often associated with calcareous fens (OPp93). WMs83a2 differs
from the other subtypes in WMs83a by the dominance of aquatic sedge (Carex aquatilis), with interior sedge
(C.interior), Sar t we I(Q. saswelli)eaddghardstem bulrush (Scirpus acutus) also typical in the
graminoid layer. Shrub cover is low with pussy willow and red-osier dogwood common, and sage-leaved
willow and bog birch occasional. Common forbs include bog aster (Aster borealis), common marsh marigold,
and bulb-bearing water hemlock (Cicuta bulbifera). WMs83az2b is present throughout the MIM and also
present in the CGP, RRV, and very locally in the PPL. Description is based on summary of vegetation data
from 13 plots.

WMs83a3 Impatiens Subtype

Small, open, forb-dominated meadows in forested settings. WMs83a3 often differs from the other subtypes
in WMs83a by being dominated by forbs and having low cover of sedges and other graminoids. WMs83a3 is
often associated with Southern Wet Ash Swamps (WFs57), developing where areas of strong groundwater
seepage create large gaps in the tree canopy and favor the presence of shade-intolerant species. WMs83a3
has been documented in seepage areas on terraces along streams and rivers in the MIM and PPL.
Description is based on summary of vegetation data from 2 plots.

g Stantec
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[

photo by R.P. Dana MN DNR

Lincoln County, MN

9 Desired Future Condition (Restoration Target):

Wetlands primarily dominated by native sedges, grasses, forbs and other plants characteristic for
the community type. The long-term goal for shrub and tree cover should be less than 30%. Where
feasible from a cost and water level standpoint, restoration of historic/appropriate hydrology for
these basins will likely be critical for long -term restoration success (as many invasive, nonrative
plants are enabled by altered hydrologic conditions).

o 10yr. Goals

A

6 Stantec

IF not completed during initial restoration restore appropriate hydrologic
regime, where feasible

Invasive, nonnative tree and shrub cover reduced to <10%
Native grasses, sedges and fiwers comprise 80%+ of herbaceous layer

Invasive, nonnative plant cover <20% total cover through a combination of
biocontrol release(s) and spot treatment.
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(o]

100 yr. Goals
A Long-term tree and shrub cover averages approximately 2535%
A Small tree/shrub cover averages <10%
1 Native savanna/prairie ground cover >95%

1 Invasive, nonnative plant cover <5%

T Recommended Maintenance Practices

(o]

Cut/treat or foliar spray invasive, nonnative trees and shrubs. Site should be managed at
least once every 5 years, but morereferably once every 23 years for at least the first ten
years of maintenance.

Treat invasive herbaceous species through biocontrol release and/or spot herbicide
treatment in areas and at times when the risk of non-target damage is minimized (e.g.
purple loosestrife, narrow-leaf cattail, reed canary grass, etc.) during periods when native
herbaceous species are dormant (once per year or biennially, depending on
tools/techniques). Biocontrol agents success should be evaluated and additional releases
considered if deemed beneficial).

Supplemental seed additional native grasses and flowers may be warranted in small areas
to improve plant diversity and overall quality/condition of area.

1 Recommended Monitoring Activities

0 At least an annual walk-through of each site
o Evaluate efficacy of invasive plant treatments, including biocontrol agent outcomes
o Establish 1 photomonitoring plot per managedwetland and take photos annually to
visually estimate progress.
g Stantec
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Natural area type:  Depressional wetland (emergent marsh )
91 Description of Existing Conditions:

Emergent marshes in Rosevillebs park system are tyyg
drainages (Central Park) and lake margin wetlands (Owasso). Less frequently, emergent marshes

occur as isolated, depressional welands (e.g. Acorn Park). The prevalent theme among these

wetlands is past drainage (hydrologic alteration), likely nutrient loading and potential

sedimentation from surrounding land use (especially past agricultural/development uses), filling,

and invasive, nonnative plant establishment.

Drainage and increases in nutrient levels were likely the primary drivers enabling invasive
nonnative plant invasion at these sites (and a coinciding decline of native plant diversity).
Invasive, nonnative plants common in these wetlands include narrow leaf and hybrid cattail
across most basins, purple loosestrife throughout, and reed canary grass on the fringes.

1 Description of Reference Natural Community type (MN DNR)

Northern Mixed Cattail Marsh (MRn83)

Emergent marsh communities, typically dominated by cattails. Present on floating mats along shorelines in lakes,
ponds, and river backwaters or rooted in mineral soil in shallow wetland basins.

Vegetation Structure & Composition

Description is based on summary of field survey records and vascular plant data from 22 plots (relevés).

A F 1 o-lmavédramd submergent aquatic plant cover is sparse, with species such as duckweed (Lemna
spp.) and greater duckweed (Spirodela polyrhiza) frequent, and common bladderwort (Utricularia vulgaris)

and common coontail (Ceratophyllum demersum) occasionally present. Seasonally prolific, floating clones of the
liverworts Riccia fluitans and Ricciocarpos natans may be present, becoming stranded during water table
drawdown.

A Gr aithcower is variable, with lake sedge (Carex lacustris) and bristly sedge (C. comosa) commonly
present.

A F ecavdr is strongly dominated by cattails (Typha spp.), usually with > 50% cover. Other common forbs
include emergent species such as broad-leaved arrowhead (Sagittaria latifolia), marsh skullcap (Scutellaria
galericulata), small or three-cleft bedstraw (Galium tinctorium or G. trifidum), and bur marigold and beggarticks
(Bidens spp.).

A S h rare bbsent or very sparse.

A N o Vegetation is often composed of dense stands of cattails interspersed with pools of open water.
Associated species are highly variable. MRn83 and other shallow water wetlands throughout much of the state
(particularly the agricultural region) have been invaded by dense stands of the non-native species narrow-leaved
cattail (Typha angustifolia) and hybrid cattail (T. x glauca). Invasion and dominance of marshes by non-native
cattail species is likely related to alterations in wetland hydrology, commonly from drain tiling, ditching, and
impoundments; high levels of nutrient-rich runoff from agricultural fields; and salt-containing runoff from roads.
Marshes dominated by non-native cattail species are considered to be low-quality or disturbed examples of
MRn83. Marshes dominated by the native species broad-leaved cattail (T. latifolia) are considered higher-quality
examples of MRn83 and are increasingly rare in Minnesota.

Landscape Setting & Soils

MRnN83 occurs in shallow basins and depressions and along the shores of lakes, ponds, and river backwaters.
Substrates range from muck or shallow, well-decomposed peat to floating peaty mats. Substrate surface is
usually covered with plant litter, especially dead cattail stalks. MRn83 is often transitional between shallow
aquatic communities and wet meadows.

Natural History

g Stantec
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MRnN83 develops in areas where standing water is present most of the year, providing conditions favorable for
hydrophytic plants. Occurrences of the community with plants rooted in muck or peat substrates may succeed to
shallow aquatic communities if the water table rises for prolonged periods, or to wet meadows if the water table
drops or if silt or sedimentary peat accumulation causes the substrate surface to become elevated above the
water surface. Floating mats, which rise and fall with changes in water level, are presumably successionally
stable but may be fragmented by strong winds or beaver activity. Variation in species composition observed in
the class is likely due to differences in water depth, the permanence of standing water, and variation in substrate.
Fires during severe droughts can remove accumulated peat in fens or wet meadows, effectively lowering the
growing surface and creating the wetter conditions that favor marsh over fen or wet meadow vegetation.

Native Plant Community Types in Class
Although MRn83 has not been thoroughly sampled across its range in Minnesota, vegetation plot data and field
observations indicate that the class can be divided into two community types based on dominant species.

A M$3a Cattail - Sedge Marsh (Northern)

Emergent marshes typically dominated by cattails but with a significant component of graminoids including
sedges (Carex spp.), woolgrass (Scirpus cyperinus), and bluejoint (Calamagrostis canadensis). MRn83a is more
likely than MRn83b to be dominated by the native species broad-leaved cattail and is uncommon.

A MRn83b Cattail Marsh (Northern)

Emergent marshes dominated by nearly pure stands of cattails. If sedges and grasses are present, they are
minor components. MRn83b is the most common of the two community types in this class and often is
dominated by the non-native species narrow-leaved and hybrid cattail. Marshes dominated by pure stands of the
native species broad-leaved cattail were likely more common in the past but are now rare across much of the
range of the community.

photo by D.S. Wovcha MN DNR

Kandiyohi County, MN
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1 Desired Future Condition (Restoration Target):

Someaner gent marsh areas within Rosevillebds park

levels of native plant cover and hydrology for multiple reason, including:
o Limitations on hydrologic restoration
o Past sedimentation and/or nutrient loading
o Overdominance of invasive, nonnative plants in most areas

Despite this, there are opportunities to restore historic hydrology, minimize future
sediment/nutrient inputs, successfully reduce invasive plant cover, and restore native plant
species richness (e.g. isated depressional wetlands in Acorn Park). The goals below are
primarily associated with those wetland areas that have the strong potential for recovery.

0 10yr. Goals

A Restoration of hydrology to historic conditions, or as close as practicable to
mimicking historic conditions

A Identify and reduce/eliminate sources of excessive nutrients

A Reduction of invasive, nonnative plant cover to <50%, through a combination of
cultural, biocontrol, and spot treatment activities.

A Increase native plant cover to >50%, aswell as increase native plant species
richness

o 100 yr. Goals
A For sites with reasonable probability of at least partial restoration:
1 Stable hydrology
1 <30% invasive, nonnative plant cover

1 Plant community is comprised of a mix of native, herbaceous emergent
plants

1 Recommended Maintenance Practices

o For actively management emergent wetland areas, sites should be managed at least once
every 2-5 years, but more preferably once every 23 years for at least the first ten years of
maintenance.

g Stantec
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(o]

Spot treatment of invasive plant on sites that are actively managed. This is only a high
priority for sites with reasonable chances for improvement. Sites such as those close to
100% dominated by invasive, nonnatives; ongoing significantly altered hydrology; and/or
nutrient loading should be low priorities for management

Treat invasive herbaceous species through biocontrol release and/or spot herbicide
treatment in areas and at times when the risk of non-target damage is minimized (e.g.
purple loosestrife, narrow -leaf cattail, reed canary grass, etc.) during periods when native
herbaceous species are dormant (once per year or biennially, depending on
tools/techniques). Biocontrol agent success should be evaluated and additional releases
considered if deemed beneficial).

Supplemental seeding and/or planting of additional native grasses and flowers may be
warranted in small areas to improve plant diversity and overall quality/condition of area.

1 Recommended Monitoring Activities

(o]

g Stantec

At least an annual walk-through of each site
Evaluate efficacy of invasive plant treatments, including biocontrol agent results

Establish 1 photomonitoring plot per managed wetland and take photos annually to
visually estimate progress.

mj r:\ parkrec \ parkrec \ work\ matt \ reference material \ natural resource renewal \ roseville parks natural areas best maintenance practices_8 -28-14.docx 325



PARKS NATURAL AREABAINTENANCE PRACTICB

Natural Areas & Desired Future Outcomes
August 28, 2014

Natural area type:  Langton Lake
91 Description of Existing Conditions:

Langton Lake occupies a total surface area of 23 acres. Average depth of the lake is around 3 feet,
while the maximum depth is around 5 feet.

The watershed for Langton Lake is approximately 212 acres and is roughly bounded on the east by
Fairview Avenue, the west by Cleveland Avenue, the north by County Road D and the south by
County Road C. Residential and commercial/industrial land use comprises 47 % and 32.5 %,
respectively, of the watershed. Open area, including woods, accounts for about 16 % and roasifor
about 4 % of the total area of the watershed. The watershed area is small for urban lakes and the
development density is fairly low with the exception of the commercial/industrial area in the west
and southern portions of the watershed.

Following are the findings of a general aquatic vegetation survey conducted in 2002:

1 There was no evidence of either Eurasian water milfoil or curly leaf pondweed, the two most
problematic exotic submergent plant species.

1 The lake is shallow enough and the water clearenough during most of the summer to support
good growths of native submergent vegetation throughout the lake. Many of the species
noted during the surveys are important for wildlife food and cover.

1 There is a moderately good diversity of native submergentplant species. All told, six species
of native submergent aquatic plants were observed including Canada waterweed, coontail, flat
stem pondweed, slender niad, and the native northern water milfoil.

1 The emergent community also appears to be in moderatelygood shape, especially in the
middle cell of the lake where some stands of arrowhead, hardstem bulrush, and water
plantain were observed.

1 The northern cell was almost completely covered by various species of pond/water lilies,
probably due to the fact that it is the most shallow of the three cells and receives the most
(untreated) runoff.

i Cattails dominate the inshore areas in various spots along the lake shoreline. These species
are aggressive, but it is unclear whether the areas that they dominate areexpanding, staying
about the same, or contracting.

Sediment analysis was also conducted in 2002, with the following reported:

1 The sediments of the middle cell appear to be only moderately enriched, with a mobile
phosphorus mass in the upper 2 inches of the sediment profile equal to about 2/3 the average
annual loading estimated for the watershed.

Q Stantec
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1 The sediments in the south cellappear to be highly enriched, especially in the southern
section of the south cell. The estimated mass of phosphorus in the top 2 inches of lake
sediment is over 3 times the calculated average annual loading contributed by runoff from the

watershed to this cell.

Based on this information, any significant improvement in lake water quality will likely require
that sediment phosphorus in the southern portion of the southern cell be dealt with, either
through removal of the sediment or application of a chemical precipitant such as alum to
inactivate the phosphorus. It should be noted however, that significant improvements in water
clarity in the shallow lake system may increase the density of submergent as well as emergent
plant communities in the open water areas of the lake.

The most significant findings regarding Langton Lake and its watershed from the 2002 Roseville

Parks Natural Resources Management Plan are as follows:

1 Langton Lake enjoys relatively good water quality for a very shallow urban lake. This is
reflected by the prevalence of a diverse community of native rooted aquatic vegetation and
moder ately good water clarity. Maj or positive in
relatively small watershed of the lake and the treatment benefits of the detention basin
serving the industrial portion of the watershed.

1 Both water quality and the diversity of the native aquatic plant community appear to have
improved significantly over the last 15-25 years.

1 Water level fluctuations in the lake in response to precipitation events are small to moderate
for an urban lake. This is important in fostering a stable and diverse fringe of emergent
vegetation. Expansion of the watershed and increases in impervious coverage without full
rate control should be avoided to protect this condition.

1 The north cell of the Lake is dominated by emergent vegetation. This condition likely exists
because of the shallow depth of the basin and may be exacerbated by high nutrient loadings to

this cell from its watershed.

1 Desired Future Condition (Restoration Target):
0 General Description

Langton Lake itself is in relatively good condition for a shallow urban lake with a long
history of receiving stormwater discharge. A broad future goal should be to look for
opportuniti es to limit further degradation by improving the quality of runoff the lake
receives and limiting the quantity of runoff the lake receives. Sustaining quality emergent

Q Stantec
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and submergent vegetation at Langton Lake, along with fostering a quality, diverse

native buffer will provide habitat for terrestrial and aquatic species.

o 10yr. Goals
A Maintain or improve overall water quality
A Maintain native or improve native plant diversity
A Minimize and/or repair shoreline erosion
A No new Aquatic Invasive Species(AlS) infestations
A Maintain quality fishery for FIN/youth angler opportunities

o 100 yr. Goals

A

A

Maintain or improve overall water quality

Maintain or improve native plant diversity

No shoreline erosion

No new Aguatic Invasive Species (AIS) infestations

Maintain qua lity fishery for FIN/youth angler opportunities

1 Recommended Maintenance Practices

0 Spot treatment of invasive, nonnative plant species on an asneeded basis (once per 25

years)

o Conduct as-needed maintenance to stormwater treatment ponds that drain to lake

o0 Actively promote and continue to improve stormwater BMPs in watershed to minimize
nutrient inputs to lake

o Promptly treat AlS infestations as soon after detection as possible

1 Recommended Monitoring Activities

0 Annual monitoring for AIS

o Continue water quality monitoring

g Stantec
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o Frog/toad call survey and monitoring at a minimum of two locations within the park
(recommended at berm between north and center cell, as well as at southeast storm
pond)

o Monitor storm pond and other water quality BMP features in watershed at least once
every 2-3 years to identify structural and/or functionality issues.

Q Stantec
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Natural area type:  Bennett Lake

1 Description of Existing Conditions:

Bennett Lake is in relatively poor condition as one would expect for an urban, shallow lake with
such a long history of receiving stormwater discharge.

A Bennett Lake has poor water quality, characteristic of many urban lakes.
A An important contributing factor influencing the nutrient -enriched condition of the lake is
the high nutrient loads from its large, mostly urbanized watershed. Another likely factor is
the prevalence of the exotic aquatic weed curlyl e af pondweed, which effecti
phosphorus out of the sediments and releases it into the water column during its annual die-
off in th e middle of the summer growing season.
A Based on modeling and other observations, a 40% reduction in phosphorus loads to Bennett
Lake would be needed in order to bring in-lake water quality up to the Grade C range (average
water quality for thisregion)on t he Met Council 6s scal e. This is
likely to be achieved only with significant and expensive infrastructure changes and intensive
management activities in the lake itself.
A The aquatic plant community is dominated by a few aggressive natives as well as exotics. This
is likely due to both historic water level fluctuations in the pond and nutrient enriched
conditions.

1 Desired Future Condition (Restoration Target):

Bennett Lake has multiple, systemic management challenges and vill likely require a considerable
commitment of resources to achieve noticeable improvements in water quality. A broad future
goal should be to look for opportunities to limit further degradation by improving the quality of
runoff the lake receives and limiting the quantity of runoff as well as managing shorelines and
adjacent upland buffers.

o 10yr. Goals

A Maintain or improve overall water quality , where possible

A Maintain native or improve native plant diversity in-lake and adjacent upland
buffers

A Minimal or no shoreline erosion
A Reduce or eliminate Aquatic Invasive Species (AlS) infestations

g Stantec
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A Maintain quality fishery for FIN/youth angler opportunities
o 100 yr. Goals
A Maintain or improve overall water quality
A Maintain native or improve native plant diversity
A No shoreline erosion
A No new Aquatic Invasive Species (AIS) infestations

A Maintain quality fishery for FIN/youth angler opportunities

T Recommended Maintenance Practices

Bennett Lake has multiple, systemic management challenges and will likely require a consideable
commitment of resources to achieve noticeable improvements in water quality. The options
presented below are made based on what is generally known about the lake (Table 5.5). It may
make sense for the City to pursue Phase 1 management options nowyut consider a more detailed
technical assessment of the lake and its watershed to evaluate the specific costs, benefits, and
feasibility of structural measu res to decrease the pollutant loading to the lake.

Treating Aquatic Invasive Species found here gurly leaf pondweed) will be important to fostering
development of a native-dominated submergent plant community. Sustaining quality emergent
and submergent vegetation at Bennett Lake, along with fostering a quality, diverse native buffer
will provide hab itat for terrestrial and aquatic species. Spot treatment of invasive, nonnative plant
species on an asneeded basis (once per 25 years).

o0 Conduct asneeded maintenanceof stormwater treatment ponds that drain to lake

0 Actively promote and continue to improve stormwater BMPs in watershed to minimize
nutrient inputs to lake

o Treat AlS infestations (curly leaf pondweed)

0 Targeted street-sweeping- Sweep direct drainage In March/early April, June,
October/November, remainder of drainage as budget allows

o Soil phosphorus testing - Top priority are maintained areas of Central Park and
residential areas in direct drainage. Other areas as funds and time allow.

o Promotion of no-phosphorus fertilizer use - Target areas where soil tests show no P
necessary. Can work throughvendors and/or volunteer groups.

Q Stantec
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0 Stocking of piscivorous fish - Continue working with MN DNR to stock large predatory
fish in order to try to reduce number of small fish that feed on large zooplankton.
Grazing on algae by large zooplankton can help keeplgal blooms in check.

1 Recommended Monitoring Activities
0 Annual monitoring for AIS
0 Ongoing water quality monitoring (Capital Regions Watershed District)

o Frog/toad call survey and monitoring at a minimum of one location at Bennett Lake
(recommended behind band shell on WSW side of lake

o Monitor storm pond and other water quality BMP features in watershed at least once every 2-3
years to identify structural and/or functionality issues.

Q Stantec
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Novel Plant Assemblage  type: Mixed nonnative/native hardwood forest

|l

Description of Existing Conditions:

There area number of parks that support forest/woodland areas that are primarily composed of
nonnative trees, shrubs and ground cover, as well as those that are an adventive mix of native and
nonnative species that often developed through a combination of land use changes, as well as
human introduced plant materials in some instances. These areas are typically characterized as
having a mix of native and nonnative trees in the canopy, particularly Siberian elm. Native tre es
present are those species capable of establishing and surviving in the presence of current and/or
past disturbance including green ash, hackberry, American elm and others.

Description of Reference Natural Community type (MN DNR)

Currently, the MN DNR do es not recognize adventive, mixed nonnative/native hardwood forests
as a Native Plant Community type. Therefore, a general description of thegoal community is
provided below.

Desired Future Condition (Restoration Target):

The overarching goal for these curently nonnative -dominated forests is to slowly guide them
toward being dominated by a speciesrich representation of native plant species at all structural
levels of forest. Based on current plant species present and anticipated future management over
the course of the next few decades, the canopy of these forest areas will likely include some mix of
bur oak, pin oak, aspen, green ash, American elm, hackberry with lesser amounts of less

desirable native canopy species such as cottonwoo@nd boxelder. Nonnative tree species such as
Siberian elm, black locust and others will eventually not be present, or comprise a very small
percentage of the total canopy cover/stem density.

Tree density and canopy closure will vary from site to site, but these sites willgenerally have 75
100% canopy cover although canopy openings may purposely be created as opportunities arise to
allow desirable, native hardwood tree saplings to graduate into the canopy.

The shrub layer may vary in thickness, but should be comprised primarily of native species such
as red-berried elder, gooseberry, hazel, dogwood and similar. Invasive, nonnative shrubs
including Eurpoean buckthorn and Tatarian honeysuckle should comprise less than 25% of the
total native cover in any particular area.

The ground layer should be comprised primarily of native grasses, sedges, rushes, ferns and
others. The long-term goal should be to have a speciesgich set of herbaceous species comprising
over 75% of the total groundcover (and less than 25% invasive, nonnatie ground cover).

Converting these nonnative-dominated forests to a primarily native species forest will take a long
time. It may take 50-100 years to make this full transition under periodic management at modest
activity levels. Taking the long view and being patient will be required with these sites.
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o 10yr. Goals

A 20% reduction in nonnative canopy trees (primarily through highly selective
cutting to release native hardwood saplings under nonnative canopy)

A Reduction of invasive, nonnative shrub and small tree cover to <5% in the shrub
layer and <15% at the seedling/ground cover level.

A Complete elimination of fruit -bearing invasive shrubs.
A Total native cover in the herbaceous layer of a minimum of 25-40%
A Invasive, nonnative herbaceous cover reduced to <20%

o 100 yr. Goals

A Canopy trees comprised of >90% native hardwood trees, represented by diverse
tree species

A Invasive, nonnative shrub and small tree <5% in the shrub and ground layer.
A Total native cover in the herbaceous layer of a minimum of 80%
A Invasive, nonnative herbaceous cover reduced to <5%

1 Recommended Maintenance Practices/Frequency

o Cut/treat or foliar spray invasive, nonnative trees and shrubs. Each site should be
managed once every 25 years.

o Treat invasive herbaceous species (primarily garlic mustard) during periods when native
herbaceous species are dormant 1x/yr. (or more preferably, release biocontrol agents as
they become available).

0 Asneeded, supplemental seeding/planting of native herbaceous species, trees, and/or
shrubs.

1 Recommended Monitorin g Activities

0 At least an annual walk-through of each site to assist in future activity/work load
planning.

g Stantec
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4.0  Monitoring natural resources and measuring success

Ecological Restoration is a process that involves active management of composition, function,and
structure of natural areas, characteristic for a particular natural community type. This management often
takes place on small, isolated areas of varying quality. Likewise, management activities can influence one
or more aspects of the managed commuiity and have lasting implications. To detect potential risks early
and to make sure that the best possible practices are used for restoring natural communities, it is
important to monitor some aspects of those communities on a regular basis.

Monitoring can be an expensive and labotintensive process that has the potential to take valuable
financial and human resources away from on-the-ground management if not exercised judiciously.
Deciding what to monitor and how intensively to monitor is always diffic ult. Some aspects of
management can be monitored through visual inspection (e.g. field notes recorded on paper or
electronically). Other aspects may require that quantitative monitoring be undertaken, such as long-term
monitoring of rare plants/animals.

As part of the process of visually inspecting areas and assessing management efficacy without expensive
research-type monitoring, it would be recommendable to keep a field journal of management activities.
This could be used by the natural resource manaer for the purpose of tracking observations made. These
observations may include species noted, fire effects, unusual weather events, human disturbance,
activities of work crews in the forest and buffer, and the quality of their work performed, as well a s many
others. Although this type of information may not be quantitative, it is crucial to help with adapting
management strategies in the future. This is especially true for the long-term, since personnel and policy
changes within organizations are inevitable. This information would give future managers the benefit of
insight on daily and yearly resource managementactivities and importantly give them the insight to
determine the best path forward.

Additionally, benchmarks and measuring outcomes is described in the Parks and Recreation System
Master Plan:

Benchmarks aid in assessing progress toward desired outcomes. Benchmarks are a critical complement to
the outcomes described above. As a way of comparing, benchmarks need to be set against a baseliramd
once established they will be useful as a true gauge of the@ectiveness of the parks and recreation system
mission in Roseville.

1 Acres of natural areas/environmental features under an approved management plan

1 Acres of additional natural areas or environmental features included as a part of the parks and
recreation system

Q Stantec
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1 Education opportunities focused on environmental awareness, and participation in those
opportunities

1 Number of species of wildlife identified in parks habitat
1 Number of species offlora identified in parks habitats
1 Measurable water quality improvements for water bodies in parks

91 Trail, overlook, and educational signage improvement projects related to water quality
improvements in parks

Successful ecological restoration relies on anAdaptive Management approach.

Below are examples of a few monitoring methods that are worth considering:

4.1 PHOTOMONITORING

This method of monitoring could be as simple as taking pictures from the same spot at roughly the same
time each year. Photomonitorin g usually involves using fixed positions (such as posts) from which photos
are taken. With photomonitoring, it is important to take the photo(s) in the same direction(s) from the
post, and within a week or two of the same time each year. This type of moritoring provides an
inexpensive and quick way to track the presence of brush and the changes in characteof the area from
year to year.

Photomonitoring can also involve the use of a fAdensity
white. Density boards are best used to estimate percent cover of brush at various increments above

ground level. If photomonitoring includes the use of a density board, the location of both the photo point

and the board location should be fixed and set at a predetermined distance that is ideally consistent

among all photomonitoring locations in the park system. Density boards are a quick, relatively

inexpensive and illustrative means of showing changes in vertical structure/density (of invasive brush).

4.2 VEGETATION MONTORING
Vegetation monitoring can vary from quite intensive to relatively low input.

Quantitative vegetation monitoring can be exceptionally intensive (time and money), depending on the
type of system used, whether sampling points are permanent, number of monitoring locations, and other
factors. For the purposes of providing feedback on the efficacy of management activities, intensive
vegetation monitoring recommended only if outside partners and/or volunteers are available to design,
set up, sample and anayze data gathered. Potential partners may include volunteers, but likely more
appropriately engage staff/students from a local university, with input from City staff and ecologist.
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In light of available resources, the more probable approach for vegetation monitoring is to conduct an
annual walk-through inspection of managed park open spaces. This effort can involve recording the
presence of plant species encountered, as well as their estimated abundance (e.g. common, occasional,
infrequent, present). The total time required for this activity would likely entail an average of
approximately 4 hours per site, per year. While the seasonal timing of a visit may vary depending on the
type of natural area to be evaluated (shoreline, aquatic/in-lake vegetation, forest, etc.), conducting a
minimum of one natural resources -focused visit per year should be adequate to provide feedback for
effective natural resources planning.

Likewise, vegetation monitoring should include invasive/problem species monitoring, described in
greater detail below.

4.3 INVASIVE/PROBLEM SPECIES MONORING

Because invasive, nonnative plants are the most signif
monitoring invasive, nonnative plants will be critical for planning. While it is impra  ctical to think about
eradicating invasive, nonnative plants from Rosevilleb
managing invasive, nonnative plants so they are present at levels where they do not negatively impact

native plant abundance/di ver si ty, or become a source for spread int
parks.

For monitoring problem species, it is practical to think in terms of at least a yearly walk -through
assessment to determine what, if any additional treatment of nonnati ves is warranted. By-species rotes
should be made onestimated abundance andwhether there was anestimated increase, decrease or no
change in the overall size or number of patches for a problem specieslt will also be important to note
whether treatment is warranted in the coming year, the amount of time and money required for
treatments in the coming year and, if possible, to mark up a map that illustrates location (and density) .

In some instances, such as with invasive shrub density, nmonitoring of in vasive species can be combined
with photomonitoring work described earlier in this section. This will help you with planning for the
coming year, and can also be used as a basis for applying for grant funds to assist with resource
management activities.

4.4 ANIMAL SURVEYS/MONIT@RING

Animal surveys may include a variety of taxa. Monitoring some animal species requires relatively low
effort (such as spring frog/toad call surveys), and some which are more intensive and perhaps left to
university level studies if undertaken at all. Below is a brief summary of potential types of animal surveys,
the level of expertise/effort required, and the potential benefit to providing feedback for restoration
efforts within the Cityds park natural areas.
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Potential Wildlife Surveys/Monitoring
Wildlife  group Level of Potential partners Type of information/ feedback
expertise/
effort
Frog/toad Medium/ Volunteer (MN has a Species present, eémated
Low good volunteer-based abundance, performed 3-4x/yr. each
program for this) spring
Birds High/ Amateur birders, trained | e.g. Breeding bird and/or winter
Medium ornithologists/university | bird surveys at key open space areas.
Seasonal use, presenceabsence.
Fish (primarily Bennett High MN DNR, less likely Species present, relative abundance
& Langton Lakes) volunteer
Reptile/amphibian (e.g. | High University, herptile Species present, and potentials
turtle , snake, enthusiasts
salamander)
Insects (terrestrial High University, MPCA, Due to specialized skills, may be
and/or aquatic volunteers with difficult to initiate and sustain this
macroinvertebrates) specialized skills type of monitoring
Mammals (e.g. small High University, less likely Presence/absence,

mammals, bats, others)

volunteer

population/trends. May be su itable
for a university -level ecology/wildlife
biology course

4.5 WATER QUALITY MONITGING

Water quality monitoring can be beneficial for determining seasonal nutrient cycling, nutrient loads to
streams and lakes and other factors.Because of the significanteffort and level of expertise often required
for water quality monitoring, it is recommended that the City continue to rely on partner agencies
(watershed districts, MN DNR, and others) to gather and analyze data regarding water quality. Capital
Regions Watershed District, Ramsey-Washington Metro Watershed District, Rice Creek Watershed

Additionally, because the park system in Roseville was established at a time when wetlands were still

widely utilized to store urban runoff, numerous ponds/wetlandsinRo s evi | | ed s

Par k

purpose of natural area and stormwater infrastructure. This is also true of several of the lakes in the
Roseville Park system (especially Bennett and Langton Lakes) which receive levels of runoff and nutrients
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that refl ect the bygone era of conveying runoff with minimal consideration for impacts to receiving
waters.

Stormwater management systems are typically managed through municipal engineering departments, as
is the case in Roseville. Working with the engineering department, particularly during stormwater
management plan updates will be particularly important for improving the quality of wetlands, ponds and
lakes in the park system.

4.6 RECORD KEEPING

For the long-term, it is recommendable to keep written records of management activities (i.e. what was
done when). Hard copy and/or electronic records will allow you (and others) to learn from past successes
and mistakes and plan for future activities based on this knowledge. Record keeping is particularly
important for bu dgeting, providing a track record of costs, and justification for changes in future
approaches. This may be as simple as keeping notes on paper in aBng binder with separators for each
park open space managed

5.0 Some General Insights on Natural Areas  Management &
Monitoring

51 PRESCRIBED BURNING
5.1.1 Prescribed fire in woodland areas

Prescribed fire may be used to restore oak woodland areas and would be beneficial for suppressing
invasive brush and promoting a diverse native ground layer. In particular, the application of fire within

trail loops is a possibility. However, some other areas would be difficult to utilize prescribed burning in,
such as under the electrical high lines, areas outside of trail loops, across wetlands that occur on property
edges and boundaries, and similar.

If initial brush clearing is completed and several ot her factors such as the amount of downed wood is
reduced with an increase in fine fuels (grasses and/or oak leaf litter), prescribed fire can be an
exceptionally good tool for follow -up management of invasive brush when integrated with other activities.

If resources allow, prescribed burning would be a worthwhile activity to consider at this site, particularly
inside the trail loops near the activity center and north of the utility corridor. However, it is one of the

more expensive activities on a costper-area basis and would likely be $4,500 - $6,500 per burn event due
to the time that would be required to either prevent dead wood from catching fire and/or monitoring
smoldering woody debris overnight.
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5.1.2  Prescribed burn frequency

Depending on the level of brush, the burn interval may be increased or decreased. If nonnative brush
remains a persistent problem and other aspects of the plant and animal community will not be
substantially impacted, burning frequency could be once every 3-10 years again. In an efort to maintain
some type of balance between positive and negative responses exhibited by desirable species, it is also
recommendable to vary the seasonal timing of prescribed fire.

If brush is considered to be at a manageable level and adequate oak reaitment is taking place, burning
could be reduced to 520 year intervals. A longer interval would allow oak seedlings to reach a size where
they would be more resistant to being top killed by fire. The recruitment of oak seedlings into mature

trees may be an important part of long -term management if the goal is to keep oak as the dominant tree
on the site. Allowing for oak seedling and sapling recruitment in the next 30 years could be important to
provide for replacement of canopy oak trees.

In prescribed fire application, good planning, trained personnel, and sufficient equipment on -site are
essential. Fire is a very useful tool in the management of natural areas, but always has the potential to
become dangerous if not given respect and careful attenton. Like many other tools, it requires
adaptability as a key component of long-term management. Good record keeping and monitoring during
the early portions of the restoration will contribute to sound decisions during the maintenance phase of
the restoration.

5.2 PERIODIC WOODY INVASVE FOLLOWUP TREATENTS

Follow-up brush removal will , without a doubt , be necessary with the intensity and frequencies depending
on how effective herbicides are that are used in stump treatmentas well as thatof prescribed burnswhere
they can also be utilized Much of the additional work will come from recruitment of European buckthorn
from the seed bank and seedlings/saplings, particularly if there is not enough competition from native
grasses and forbs.

Likewise, regular inspections are important for early detection of new problem species. Early intervention
is an important cost management tool and should be considered a wise investment of staff time and
monies. This activity will continue to be an important part of resou rce management into the future. The
value of regular site visits and long-term vigilance cannot be overemphasized. As previously mentioned,
control of a problem species when there are just a few plants can be relatively inexpensive and simple
propositi on. Conversely, managing an invasive species after several thousand plants have established
themselves is an entirely different proposition. Early detection and treatment is very important, the
penalty for not being vigilant can be extraordinarily high i n terms of financial and physical resources.

The exact longterm treatment methods used for a particular location will be a function of the size of new
growth, density, amount of sensitive native ground cover and other factors. Stems larger than
approximat ely one-half inch in diameter should be cut within six inches of the ground surface and the cut
surface of the stump promptly treated with a seasonally-, and site-appropriate herbicide that minimizes
the risk of nontarget damage. Chemical girdling (often w ith an ester formulation of triclopyr and crop oil)
should be avoided during the growing season due to an increased risk of increased nontarget damage.
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For sites that lack any native ground cover, foliar applications may be utilized on a broad scale with
limited chances for damaging valuable native grasses, flowers, sedges and ferns. In areas with patchy
native ground cover, herbicide application may still be applicable during the growing season if conducted
on a highly targeted basis.

However, it is rare that there will be no native ground cover. Therefore in most instances foliar treatment
is best targeted for two time windows each year: in the spring after nonnative shrubs green up (especially
buckthorn and honeysuckle) but before natives emerge; as wellas in the fall, after native ground cover
plants are largely or completely dormant but invasive brush still has green leaves.

As with other activities, the overall benefit to natural areas improvement relies on integration, good
timing and follow through o f a variety of fools in the tool box.

Brush cut and/or mow 171 if the original cutting utilized a brush mower, a follow -up brush mowing may be
necessary if brush is otherwise left untreated or unmanaged in the year following initial brush cutting.
This is aless preferred approach than either follow-up herbicide treatment and/or prescribed browsing.
Cost for remowing brush would be similar to initial cutting and would therefore be expensive and still
require follow -up with herbicide and/or browsing.

Herbicide application i broadcast and/or wick application of herbicide to resprouts is a good option as
follow -up to an initial brush mowing. Unlike hand cut/treat, brush mowing does not involve treatment of
stems with herbicide simply due to the shredding of stems and the extensive mulch that typically covers
stumps. Because European buckthorn and Tatarian honeysuckle typically stay green later into the fall and
leaf out earlier in the spring that native plants they can be broadcast treated with herbicide with mini mal
risk for damaging native plants.

5.3 PRAIRIE RESTORATIONANAGEMENT

The activities below are primarily directed at pre -existing prairie areas, as well as those recently restored
(following initial site preparation and seeding activities ).

Grow-in maintenance -

Year 1- Maintenance after seeding should include mowing a minimum of two times during the first
growing season, roughly in mid- to late June, mid-July and early August to a height of approximately 6
inches. In the intervening time between mowings, the site should be spot treated for invasive weeds with
special attention given to non-native, problem plants such as Canada thistle, curly dock, tansy and similar.
Treat Canada thistle when flowers are in bud. General fall spot treatment of perennial weeds is effective
and preferred if resources only allow one herbicide treatment in a particular year.

Year 21 The second growing season typically includes one mowing and one to two spot herbicide
treatments. Mowing in mid -June is preferred, with a cutting h eight of approximately one foot. Spot
herbicide application is best when target plants are in flower bud and during fall.

Long-term maintenance - of prairie restoration areas can include a combination of spot mowing and
whole site mowing (haying is also acceptable). See the haying recommendations section for a Restay
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Rotation scheme. As noted above, the new prairie restoration could be hayed sarting in approximately
the third season after initial seeding.

Prescribed burning is often used in prairie restoration management. However, prescribed burning under
electrical transmission lines can be problematic. Prescribed burns may be conducted in theutility corridor
and part of burn units that may include adjacent woodland areas. However, planning and implementation
should be exceptionally mindful of the fact that conducted prescribed burns in utility corridors should
take into account the fact that heavy smoke does have the ability to conduct electricity. Burning should
plan for surface wind directions and speeds that minimize the risk for smoke directly rising to the power
lines.

In general, prescribed burns should be conducted, on average, about oce every four to ten years,
depending on the condition of the prairie planting and the opportunities that exist in a particular burn
season for completing this work. The seasonal timing of prescribed burns alternate from early to late
spring to fall, which will allow for increased plant diversity at the site. Additional detail on prescribed
burning is provided below.

For site-wide mowing (other than haying), dormant season mowing is preferred and can provide many of
the same benefits as prescribed burns andmay be used in years when a prescribed burn is not feasible.
Mowing between approximately November and April. However, because residual plant materials provide
wildlife habitat in winter, it is advisable to delay dormant season mowing until late winter, i f possible.

Haying (mowing) can also be used as a management tool. Research supports that prairie plantings can be
mowed (hayed) once during the growing season without damaging the overall health, diversity and
integrity of prairie. For instance, mowing/h aying once in summer is shown to increase forb species
richness of prairie. Mowing activities should be reviewed with an ecologist so the activity meets
management goals forany particular site.

54 SUPPLEMENTAL NATNEEEDING

Areas that are dominated by nonnatives, lack a majority of native ground cover, and/or have a generally
low number of plant species tend to be good candidates for supplemental native seeding/planting. Also

important is the restoration of appropriate hydrology for wetland areas and correct ion of issues such as
nutrient -loaded soils in some instances.

Supplemental seeding/planting for long -term restoration may involve a combination of broadcast
seeding, machine seeding, and/or live plant installation. Because seedto-soil contact is a driving factor in
plant establishment, site preparation activities such as raking, prescribed burning or other activities may
be necessary to prepare an appropriate seed bed. In the case of using a native seed drill, the amount of
seedbed preparation may be minimal because the seeder cuts and prepares a furrow for seed placement.

Seeding may occur at most times of the year. Growing season seedings rely on the ability to achieve good
seedto-soil contactf or qui ck establ i shment o ftil rative seeddrsl, lighth et her
soil preparation and/or other tools.
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Dormant season seedings can provide benefits for establishing native forbs. Dormant seedings often
involve broadcasting seed in fall before snow fall, during the winter onto snow cover in the right
conditions, or seeding in the transition period between winter and spring. Each of these relies on cold/wet
to break native seed dormancy, as well as frost action (freeze/thaw) of soil to work seeds into the ground.

Difficult to establish species, those plants that have exceptionally costly seed, and/or species that are
available in no other form than live plants are often best introduced as live plants. The cost of live plants
makes widespread introduction of these species costly and therefore usudly very targeted in their
application on the ground.

55 INVASIVE SPECIES
5.5.1 Management of invasive, nonnative plant species

There are several species of invasive, nonnative grass and broadleafplans ound i n Rosevill eds
system. Below are brief descriptions of the most frequently observed invasive, nonnative plants. The most

problematic invasive plants in the park system include European buckthorn, Tatarian honeysuckle, reed

canary grass, purple loosestrife, narrowleaf cattail, and spotted knapweed. Other problem plants include

thistle (Canada and bull thistle) , the emerging invasive Japanese hedge parsleyTorilis japonica), leafy

spurge (Euphorbia esula), and others.

Below are recommendations for specific invasive plants with additional information provided at the back
of the report such as maps for individual invasive species and fact sheets.

European buckthorn and Tatarian honeysuckle were all noted in as abundant in oak forest areas.
Recommended treatment approaches for these problem shrubs is included earlier in this report. Without

a doubt, these invasive woody plants will require the most extensive short and long-term physical and
financial effort to manage at LLOS.

Canada, and bull thistle occurs largely in the utility corridor (proposed prairie restoration area). Bull
thistle is a biennial that can be managed through mowing and/or spot spraying when plants are bolting or
in flower (mowing when plants are past flowering, and setting seed, does not help with control). While
mowing musk thistle is preferred, using a targeted, spot application of a selective herbicide such as
aminopyralid or clopyralid can be quite effective when applied at appropriate times and integrated with
other practices such as mowing and prescribed burning. Applying herbicide to musk thistle when plants
are bolting is effective or to basal rosettes in fall. Canada thistle typically requires at least several years of
treatment to gain substantial control of, so a long-term view should be taken with the important goal of
minimizing or preventing damage to desirable prairie species. Haying also has the potential to minimize
the amount of thistle at a site, so long as the timing and frequency of haying comparatively strengthens
other plants and the competitiveness of the overall plant community

Purple loosestrife  was noted in several wetlands. For small infestations of purple loosestrife, spot
herbicide treatment can be effective. However, because this problem plant is a prolific seed producer,
multiple years of treatment will be required to not only kill existing plants, but to treat continued
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recruitment of seedlings from the seed bank. Any treatment of purple loosestrife with herbicide must be
mindful of situations that would require use of an aqg uatic-approved herbicide.

Narrowleaf cattail is common in depressional wetlands at LLOS. In most instances, it does not occur as
a large, broad monotype. As a result, it is possible to spot treat infestations with herbicide. Where small
stands occur, theymay be spot treated with an aquatic-approved herbicide delivered by backpack, wicker
bar or similar.

Reed canary grass , like purple loosestrife, is difficult to control, particularly when it occurs in large
stands. However, it is possible to successfullyreduce the extent of reed canary grass or eliminate reed
canary grass through an approach of applying a grassspecific herbicide in late spring (as reed canary
grass is bolting) and in the fall (usually in late October, after 1-2 hard frosts) with an aquatic-approved
glyphosate herbicide.

Spotted knapweed is a biennial member of the sunflower family. It is relatively difficult to control with
herbicide without impacting surrounding desirable forbs in a prairie restoration. For the proposed prairie
restorati on work in the utility corridor at La Lake OS it would be beneficial to think in terms of conducting
a biocontrol release. This can be accomplished through harvest of biocontrols from nearby sites with
potential input (regulation) by the MN Dept. of Agricu Iture (Currently Monika Chandler). Additional
information is provided at the back of this report.

Japanese hedge parsley s a biennial that grows 2-4 feet tall when flowering in its second year. First
year rosettes are low, parsleylike and green into the fall. Leaves are alternate, fern-like, 2-5 inches long,
and slightly hairy. Flowers are tiny and white and clustered in small flat -topped umbels. Fruits are small
and covered with hooked hairs. Spreading hedge parsley T. arvensis) is very similar and also invasive.
Control measures recommended include a mix of herbicide application and mowing.

Japanese knotweed is known to occur in one location on the west side of Victoria Street at Reservoir
Woods. This plant has the potential to be highly invasive through rhizomatous expansion, however, is
unlikely to produce seed and expand. The location where this occurs is on a road embankment and is
book-ended by heavy shade of trees/brush and wetland to the west. This plant is unlikely to expand, but
may warrant tre atment if it is on park property. Control of this species is problematic and requires
multiple years of herbicide treatments and mowing.

Monitor for other invasive plants that may colonize parks site si there are a number of

nonnative, invasive plants that are becoming increasingly widespread in Minnesota. It will be important

to keep an eye out for any new invasive plants that may show up. Invasive plants that are expanding their

range in Minnesotatok eep an eye out for i ncl ud epoisowhemlack, bogr sni p, Q
parsnip, and others.
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5.5.2 Biocontrol

Biocontrol can be a viable option for several invasive, honnative plants, and potential to treat Emerald
Ash Borer, which was discovered at langton Lake Park in early 2013.

Classical biological control, the use of natural enemies to control non-native pests, can be an effective tool
in managing invasive plants. Non-native plants can become invasive because they lack the insects and
diseases thd control them in their native environments. Biological control reunites natural enemies, such
as herbivores and pathogens, with their host (invasive plant) to reduce impacts caused by the invasive
species. The goal of biological control is to reduce the &rget pest population and its corresponding impact
to an acceptable level. Eradication of the invasive plant is not a goal. The invasive plant and the biocontrol
insect will co-exist together.

Prior to the planned introduction of a biological control agent to the United States, intensive testing is

conducted to ensure that a safe and effective agent is selected. Testing is carried out by researchers in the

native range of the pest (usually Europe or Asia) in collaboration with North American scientists. Thi s

enables controlled | aboratory testing and natural fiel

Currently, there are several biocontrol agents that have been released by public agencies Minnesota.
Some have been generally successful, wke others have spotty or inconsistent results. Most biocontrol
agents previously released in Minnesota are currently not restricted i meaning that they can be collected
and moved from one location to another without requirement of reporting, permits, or si milar.

Generally successful biocontrols currently available in Minnesota include those for purple loosestrife,
leafy spurge and spotted knapweed.A biocontrol for garlic mustard is anticipated for release in
approximately 2015 or 2016.

Biocontrol agents are worth considering, especially for large infestations that impact native plant
communities and their functionality (for instance, garlic mustard exudes chemicals that inhibit other
plant growth and disrupt the relationships between beneficial fungi and the roots of desirable native
trees).

5.6 PRESCRIBED GRAZING WH GOATS

Al though highly wunlikely to be wutilized in Rosevillebs
popularity in recent years and is therefore being included here as a potential option (one that would
require exceptional forethought, planning and community buy -in).

In recent years, resource managers have used goats for prescribed browsing of vegetation, including
wildfire fuel reduction in California and for brush control in savanna and f orest restoration projects in the
Midwest. Goats are browsers rather than grazers and have substantially different food preferences from
cows. Goats tend to browse woody plants for approximately 60 percent of their intake, with only about 20
percent being derived from grasses/flowers and 20 percent from weeds. While their preference is woody
vegetation, they will browse herbaceous plants.
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Conversely, cattle will generally consume less than ten percent woody material as part of their diet,
particularly if th ey are under stocked in a pasturei a situation where they would choose other things to
graze first.

Goats require the use of woven fence (either metal or electrified poly) in most circumstances. There is no
remnant fencing in Roseville Parks that would b e suitable for use with goats. However, the wide trails and
trail loops are supportive of efficiently setting up and maintaining temporary grazing paddocks with

woven poly wire, staking and a portable fence energizer.

Grazing late summer through early winter may potentially give the best setback of woody materials,
however it may be considered year round. During such a period, the pasture where goats are held should
be checked regularly to make sure that they are in fact focusing on woody materials and negtive impacts
such as erosion or the grazing of desirable species are avoided.

Controlling woody growth, particularly oak forest can be enabled with the use of goats. However, like any

other tool in the resource man aagwsimgdsonlytbeneficialwherx, conser v
applied appropriately. The use of goats for natural resource management should be considered as part of

a multi -year, integrated approach that is dovetailed with activities such as brush clearing, herbicide

application, prescribed fire, supplemental seeding and
others.

Importantly, grazing itself should be conducted only
after a written (but not necessarily lengthy) grazing
plan is developed. A grazing plan should contain
components typical to a USDA NRCS grazing plan,
including a summary of grazing resources, fencing,
water, sensitive resources, a forage balance sheet,
clearly defined triggers for when to move animals, and
other considerations. The grazing plan should be
developed in consultation with an ecologist experienced
with conservation grazing, and the cooperating grazier
made aware that grazing will be driven by ecological
parameters that may require moving animals on
relatively short notice.

If goats are used at this site, special consideration
should be given to public awareness because this open
space site is heavily used lg the public. Examples of
potential signage and outreach material are available
from a number of sources, including the MN DNR (sign
example shown here).
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Appendix A Glossary of Terms

Abiotic: Non-living chemical and physical factors in the environment.

Adaptive Management: An iterative approach (to management) that encourages learning (e.g.,
through hypothesis testing) and the periodic review and adjustment of management objectives and
processes as needed, imesponse to new research, monitoring data, orother new information.

Adaptation: ~ Strategies and processes to moderate, cop&ith and/or take advantage of the consequences
of climatic events.

Alluvium  Material such as sand and gravel, deposited by running water. River terraces and outwash
plains are examples of landforms composed of alluvium.

Barrens Usually refers to an area with sparse vegetation or stunted plants, caused by harsh growing
conditions such as infertile, droughty, or thin soils; also, a plant community that has very sparse cover or
is composed of stunted plants.

Bedrock Any solid rock exposed at the earthés surface or
gravel, or sand.

Blowout An area, on a dune or other sand deposit, where wind has eroded a bowkhaped hollow in the
sand. Blowouts generally are sparsely vegetated.

Bog A wetland composed of a layer of acidic peat on which grows a specialized group of herbs and low
shrubs. Bogs are distinguished from closely related poor fens by extremely nutrient-poor conditions and
the absence of most of the minerotrophic species that occur in poor fens.

Bounce In hydrologic references, the rise in level in a wetland or lake resulting from a rainstorm event.
Brushland  An upland plant community composed of shrubs and tree sprouts.

Buffer A strip of unknown vegetation.

Calcareous Describes a soil or substrate that contains a significant amount of calcium carbonate.

Canopy Aerial branches and leaves of terrestrial plants; generally the tallest layer of foliage in a plant
community.

Climate cha nge: Changes in global temperature andprecipitation patterns that are largely attributable
to increasing atmospheric concentrations of carbon dioxide and other greenhouse gases (e.g., methane,
nitrous oxides) since the mid-19th century.

Colluvium A deposit of rock and soil at the base of a cliff or slope, formed by gravitational action.

Colonial nesting birds Species that nest in colonies (groups or aggregations), either with others of the
same species or in mixedspecies aggregations.

Connectivity:  Connectivity conservation describes actions taken to conserve landscape connectivity,
habitat connectivity, ecological connectivity or evolutionary process connectivity for natural and semi -
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natural lands that interconnect and embed established protected areas. It stresses the need to think
beyond i sol ated pr oiofelcatnedds caarpeeads vtios iao nb wohfolmeany | ands wur
jurisdictions contributing to an integrated approach to conservation.

Cover The proportion of the ground shaded when the living plant canopy is projected vertically
downward; also a general term used to describe any component of the habitat that conceals animals from
view.

Degradation:  The simplification or disruption of ecosystems, and the loss of biodiversity, causedby
disturbances that are too frequent or severe to allow natural ecosystem recovery ina relevant or
6reasonabl ed period of framvanieus fadioesgncladih@dimate perturbatons! t i n g
and extreme events, as well as human activities, gnerally reducesflows of ecosystem goods and services.

DBH (diameter at breast height) i a standard measure of tree trunk diameter taken approximately 4.5
feet above the ground level.

Dominant Describes a plant species that shapes the character of a comomity by virtue of its size,
abundance, dense shade, or effects on soils. Dominant species generally influence the presence, growth,
and distribution of other plant species in the community.

Downcutting  The process by which a river or stream erodes and lovers its bed, eventually resulting in
the formation of a valley or ravine.

Drift (glacial) Rock material, such as boulders, gravel, sand, silt, or clay, removed from one area and
deposited in another by glaciers. Drift includes material deposited directly b y glacial ice, such as till, as
well as material deposited indirectly, such as outwash.

Ecological integrity: Refers to 6éa condition ...characteristic of
including abiotic components and the composition and abundance of native species and biological
communities,r at es of <change and suppor tHamksgAct2000)c essesd ( Canad

Ecological restoration: The process of assisting therecovery of an ecosystem that has been degraded,
damaged, or destroyed (SER,2004).

Ecological trajectory: Describes the projecteddevelopmental pathway of the ecological attributes,
biotic and abiotic, of an ecosystem through time. In restoration, the trajectory should begin with the
unrestored ecosystemand progresses towards tte desired state of recovery that isexpressed in the goals
of a restoration project that is often based on a historical or reference ecosystem. The historicabr future
ecological trajectory can be predicted by ecologicalmodels (SER, 2004).

Ecosystem: A community of plants, animals and smaller organisms that live, feed, reproduce and
interact in the same area or environment. Ecosystems have no fixed boundaries;a single lake, a
watershed, or an entire region could be considered an ecosystem1.

Ecosystem Se rvices: Natural products and processesgenerated by ecosystems that sustain and fulfil
human life. The Millennium Ecosystem Assessment (MEA, 2005) recognizes four categories of benefits to
people: provisioning, regulating, supporting and cultural functions . Examples include the provisioning of
clean water; regulation of flood waters; soil protection, erosion control; climate maintenance (carbon
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sequestration), and crop pollination; and cultural in terms of fulfilling recreational, intellectual and
spiritual needs.

Emergent Describes a plant capable of surviving indefinitely with its root system and lower stem in
water and its upper stem above water (e.g., cattails).
End moraine A typically hilly landform composed of material deposited at the margin of a glac ier.

Ephemeral habitat A temporary habitat created by low intensity, short -lived fluctuations in
environmental factors.

Esker A long, often serpentine hill or ridge composed of sand and gravel deposited by meltwater streams
flowing in a channel in a decaying ice sheet.

Exotic species A species that has been introduced to an area by humans or that is present in the area as
a result of human-caused changes. (same as non native species.)

Fen a wetland community composed of sedges, grasses, forbs, and sometimeshrubs, that develops on
peat in shallow basins.

Floating -leaved plants Agquatic plants that root on lake, pond, or river bottoms and have leaves that
float on the water surface at the end of long, flexible stems ( e.g., watelilies).

Floodplain A flat area adjacent to a stream or river channel, created by erosion and deposition of
sediment during regular flooding. Signs of flooding include debris caught in trees and ice scars at the
bases of trees.

Forb A general term for broad-leaved, herbaceous plants.

Forest A plant community with a nearly continuous to continuous canopy (70 to 100% cover) of mature
trees.

Forest -grown tree A tree that matured within a closed-canopy forest. Forestgrown trees tend to have
narrow crowns and tall, straight trunks with few lower limbs.

Fragmentation:  The separation of a formerly continuous natural area into smaller natural units isolated
from one another by lands that were converted for economic production or the development of
infrastructure such as road building.

Graminod An her baceous plant with |inear, figrasslikeodo | ea
Graminoids include grasses, sedges, and rushes.

Greenway or Greenway Corridor A linear open space area, usually composed of natural vegetation,
or vegetation that is more natural than surrounding land uses. May include paths or recreational trails.

Ground layer A vegetation layer, mostly less that 3 feet tall, of grasses, forbs, and woody plants.

Ground moraine A broad and level or gently undulating landfo rm composed of material that was
deposited underneath and sometimes at the margin of a glacier as the ice sheet melted; also referred to as
a till plain.

Grove A general term for a patch of trees less than 2 acres in area.
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Grub A tree or shrub whose abovegound shoots are repeatedly killed by fire or browsing but whose root
system survives and continues to send up new shoots. The root system of a grub may be several hundred
years old; the above ground shoots are generally much younger.

Habitat The locality, site, and particular type of local environment in which plants, animals, and other
organisms live.

Herb A plant lacking a persistent above ground woody stem. Herbs include broad-leaved flowering
plants, ferns, grasses, sedges, and others.

Hydrophyte A plant adapted to growing in water or on wet soils that are periodically saturated and
deficient in oxygen.

Hyperabundant populations: Populations whose numbers clearly exceed the upper range of natural
variability that is characteristic of the ecosystem, andwhere there is ademonstrated impact on ecological
integrity (Parks Canada and the Canadian Parks Council, 2008).

Ice block lake A lake that occurs in a depression that was formed when a block of glacial ice was buried
or surrounded by till or outwash sand, and then melted.

Ice scar A scar on a floodplain tree caused by abrasion by ice floes during spring flooding.
Inflorescence  An arrangement of flowers on a plant, such as in a cluster or along a stalk.

Invasive alien species: A species introduced outsideits normal distribution. Its establishment and
spread modify ecosystems, habitats, or species2.

Lacustrine Refers to features (such as sediments, landforms, plant communities, or animal
communities) that were formed by or are associated with a lake.

Landfo rm A land feature, such as plain, plateau, or valley, formed by a particular geologic process.
Landscape: A landi area mosaic of interacting natural ecosystems, production systems and spaces
dedicated for social and economic use

Life form Characteristic structural features and growth pattern of plant species (e.g., broad-leaved
deciduous shrub).

Litter layer  Relatively undecomposed organic matter and debris on top of soil layer.

Loess Fine material consisting predominantly of silt with fine sand and clay. L oess is often deposited by
wind.

Marsh A plant community of shallow wetland basins, dominated by herbaceous, emergent aquatic plants
such as cattails and bulrushes. Marshes usually have standing water throughout the growing season.

Meltwater Water releasedby melting glacial ice.

Mesic A general term describing upland habitats that are intermediate between wet and dry; also used to
describe plants and plant communities that occur in mesic habitats.

Microhabitat A small, specialized habitat.
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Mineral soil A soil composed mostly of inorganic matter, including clay, silt, sand, and gravel. Mineral
soils usually have less than 20% organic matter but may have organic surface layers up to 12 inches thick.

Minerotrophic A general term describing wetlands with nutri ent levels that fall between very low (such
as in bogs) and very high (such as in seepage meadows).

Moraine Rock and mineral debris deposited directly by glacial ice. Moraines most often consist of
unsorted rock and mineral particles.

Muck A dark-colored organic soil of highly decomposed plant material in which the original plant parts
are not recognizable.

Native habitat A habitat formed and occupied by native plants and animals and little modified by
logging, farming, ditching, flood control, and the li ke.

Native species A species that occurs naturally within a given region.

Native vegetation  Vegetation, composed of native plants, that has been little modified by human
activities such as logging, farming, ditching, or the introduction of nonnative specie s.

Nature: In this context nature always refers to biodiversity at genetic, species and ecosystem levels, and
often also refers to geodiversity, landform and broader natural values.
Natural area  Geographic area in which the dominant plants and animals are native species.

Natural community An assemblage that tends to recur over space and time of native plants and
animals that interact with each other and with their abiotic habitats in ways that have been little modified
by nonnative plant and animal species. Natural communities are classified and described according to
their vegetation, successional status, topography, hydrologic conditions, landforms, substrates, soils, and
natural disturbance regimes (such as wildfires, windstorms, normal flood cycles, and normal infestation
by native insects and microorganisms).

Nonnative species A species that has been introduced to an area by humans or that is present in the
area as a result of humancaused changes.

Nutrients Elements such as phosphorus and nitrogen thatare required for plant growth. When excess
amounts are transported in stormwater they may encourage excessive algae or other plant growth in
receiving water bodies.

Open -grown tree A tree that has matured in an open setting, such as a prairie or savannaOpen-grown
trees tend to have broad crowns and thick, spreading lower limbs.

Organic soil A soil in which the upper surface layers contain more than 25% organic matter.
Outcrop Bedrock that projects above the soil.

Outwash plain A plain formed of sorted and stratified material -such as layers of sand and gravekarried
from an ice sheet and deposited by glacial meltwater.

Parent material  The weathered rock or partly weathered soil material from which topsoil develops.
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Peat soil A dark brown or black organic soil consisting largely of undecomposed or slightly decomposed
plants. Peat soils usually form where persistent excessive moisture slows or inhibits the decay of plant
material.

Persistent vegetation ~ Wetland vegetation formed by emergent hydrophytic plant s with stems that
normally remain standing until the beginning of the following growing season (e.g., cattails and
bulrushes).

Perturbation:  An alteration of the function of a biological system, induced by external or internal
mechanisms.

Phytoremediation: The direct use of living green plants for in situ (i.e., in place) removal, degradation,
or containment of contaminants in soils, sludges, sediments, surface water andgroundwater3.

Prairie  An upland plant community composed of grasses and forbs. Prairiesgenerally lack trees; shrubs,
if present, are not prominent.

Presettlement A term used for convenience to denote the time period before Euro-American settlers
moved into a particular Region. The Region was actually settled by American Indians for thousands of
years before EuropeanAmericans arrived.

Protected area: A clearly defined geographical spacefecognized, dedicated and managed, through legal
or other effective means, to achieve the longterm conservation of nature with associated ecosystem
services and cultural values.

Range (geographic) The limits of the geographic distribution of a species or group.

Reclamation: The process of returning land to its former or other productive uses (Parks Canada and
the Canadian ParksCouncil, 2008).

Referen ce ecosystem: A similar existing or hypothetical ecosystem that defines the ideal future state of
an area ofland or water after an ecological restoration project has taken place. It serves as a model for
planning restoration work and later for evaluation. The restored ecosystem is eventuallyexpected to
emulate the attributes of the reference, and project goals and strategies are developed in light of that
expectation (SER, 2004).

Refugia: Areas that have escaped ecological changesccurring elsewhere and so provide suitable habitat
for relict species.

Reintroduced species A species that had been extirpated from an area where it had historically
occurred and later released (or planted) back into the area by humans.

Rehabilitation:  In the broad sense, is theimprovement of ecosystem functions without necessarily
achievingareturnt o 6predi sturbanced condi t togesteringetosyptdasi s i s ge
processes and functions so as tancrease the flow of goods and services to people.

Remediation:  The process of removal, reduction orneutralization of contaminants from a site to
prevent or minimize any adverse effects on the environment now or in the future.
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Remnant A portion or fragment of a natural community that has survived while the rest of the
community has been destroyed by logging, urban development, clearing of land for cultivation, and other
human activities.

Resilience: The capacity of a system to absorb disturbance and reorganize while undergoing change so
as to still retain essentially the same function, structure and feedbacks, and therefore identity; that is, the
capacity to change in order toretain the same identity.

Rhizome A horizontal underground plant stem.

Savanna An upland plant community formed of prairie herbs with scattered tr ees or groves of trees. The
canopy cover of trees in a savanna is generally between 10 and 70%.

Sedge Any of a number of grasslike plants of the family Cyperaceae.

Sedimentation  The process by which matter (usually soil particles) settles on a substrate 6llowing
transport by water, wind, or ice.

Seepage The sl ow, diffuse oozing of groundwater onto the
Shrub layer A vegetation layer, usually less that 6 feet high, of shrubs and tree seedlings.

Shrub swamp A wetland community dominated by a nearly continuous to continuous canopy (70 to
100% cover) of shrubs, such as willows and alders.

Subcanopy A vegetation layer, composed of patches of individuals of approximately equal height, that is
lower than the canopy layer; often refers to a layer d saplings, tall shrubs, or small trees between 6 and 35
feet high.

Submergent Describes an aquatic plant that grows entirely under water.

Substrate The surface layer of organic or mineral material-such as till, outwash, or bedrock-from which
the soil is formed.

Succession The change in vegetation over time.
Swale A broad, shallow depression in a till plain or broad river plain.

Swamp A wetland community with a fairly continuous to continuous canopy of shrubs or trees, such as
speckled alder, black ash, ortamarack. Swamps generally occur in shallow basins or wet depressions.

Talus Rocks and other coarse mineral debris that accumulate at the base of a cliff or steep slope.

Terrace A sandy and gravelly alluvial plain bordering a river. Terraces represent former river
floodplains, left stranded when the river level dropped because of channel downcutting or decreased flow.
Terraces are ordinarily level or nearly level and are seldom flooded.

Till  Unstratified and unsorted material deposited directly by a glaci er. Till consists of clay, sand , gravel,
or boulders mixed in any proportion.

Till plain A broad and level or gently undulating landform composed of material that was deposited
underneath and at the margin of a glacier as the ice sheet melted; also refered to as a ground moraine.
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Traditional Ecological Knowledge (TEK): The knowledge, innovations and practices of indigenous
and local communities developed from experience gained over time and adapted to tte local culture and
environment .

Transitional habit  at A habitat present between two adjacent natural communities (for example, the
edge of a forest along a wet meadow). Transitional habitats often have features that set them apart form
the habitats formed by either of the adjacent communities.

Understory  The vegetation occurring below the canopy in a plant community.

Vine A plant with along, weak stem that grows along the ground or climbs on other vegetation for
support.

Wetland Habitats where the soil is saturated or covered with water for part of the year.

Woodland A wooded habitat characterized by an interrupted tree canopy; also used as a general term to
describe any tract of land with trees growing on it.

Woodland -brushland An upland plant community composed of a patchy canopy (10 to 70% cover) of
mature trees and a dense understory of shrubs, tree shoots, and saplings. Usually the trees occur in
scattered groves with dense thickets of brush between them.

Woody plant A perennial plant with a secondarily thickened, lignified stem.
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