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Great River Greening (GRG) is a nonprofit organization that
restores valuable and endangered natural areas in the greater Twin
Cities by engaging individuals and communities in stewardship of
the Mississippi, Minnesota and St. Croix River valleys and their
watersheds. Greening involves local citizens in hands-on volunteer
and training programs on a larger scale than any other Twin Cities
organization − 14,000 since inception in 1995.
Great River Greening can help cities manage natural areas and
there ecological impact by raising funds, bringing volunteers, and
partnering with other units of government to help everyone become
good stewards of the land.

Executive Summary
The City of Blaine contains a number of sites designated
as permanent open space that present the opportunity to
protect and restore the biological diversity present in
those areas. The open space complex predominately
consists of wetlands and oak forests and several small
upland grasslands. The City’s open spaces provide
habitat for a plethora of native and rare wildlife and plant
species. However, the proximity of these open spaces to
the urban environment makes managing the natural
resources of the site quite challenging. Without proper
management, the diverse native plant communities will
degrade due to invasive species, changing water quality
and water table levels, lack of wildfires, and other factors
associated with human altered landscapes.
This report for the City of Blaine’s open spaces focuses
on the following objectives. First, an inventory of the
sites was conducted and assessment of the ecosystems
and plant communities were outlined. Second, target
plant communities were selected for restoration based on
existing conditions of the sites. Third, management
recommendations were made to achieve those target
communities and projects were prioritized to reflect the
importance of each site in the larger landscape and
regional context.

The management plan has been laid out to provide a
perspective on all of the sites throughout the city. First,
there is a description of the city and the context of each
site. Next, the plan gives recommendations to the city to
manage their natural areas, encourage public
involvement to provide education, and deal with issues
specific to living near natural areas. Then there are sitespecific descriptions, with background information, and
management recommendations that are prioritized and
summarized with work tables that include cost estimates.
Finally, the plan prioritizes each of the projects that
should be completed within the city based on the
importance of the natural area and the plant community
present at the site.

Priority Projects
The following list is a simplified version of a list at the end
of this document. This shows some of the highest priority
projects in the city. Refer to the description of each of
these projects in the site-specific recommendations
section.
1.
2.
3.
4.
5.
6.
7.
8.

Increase stormwater infiltration throughout the city
Pioneer Park Fen
Site 7 Northern Wetland Complex
Pioneer Park Oak Forest Invasive Species Removal
Sites 8-9 Wet Meadows and prairies
Laddie Lake Park Oak Savanna and Oak Woodland
Expand fens and wetlands
Site 7 Buckthorn control

9. Site 5 Buckthorn removal
10. Lochness Lake (Site 3) Protect woodland from buckthorn
11. Site 4 and Laddie Lake Park (Site 1) Remove buckthorn
This list should be used to complete projects as funding
is available for the city. Notice that stormwater infiltration
is an important item for the city to consider. Specific
areas should be targeted around Pioneer Park, Site 7,
and Sites 8-11, to have the most initial impact from rain
gardens and other practices. While this is an important
long-range priority, the others in this list should be
accomplished soon as short range goals and targets. So
funding should be allocated appropriately to complete as
many of these projects as possible in the next 5 years.

iii

Table of Contents
Executive Summary ............................................................................ii
Description of Project Area ................................................................ 2
Pre-Settlement Vegetation............................................................. 4
Geology.......................................................................................... 7
Hydrology..................................................................................... 10
Soils ............................................................................................. 12
Topography.................................................................................. 14
Land Use Changes in the City ..................................................... 14
Wildlife ......................................................................................... 16
City-wide Resource Management.................................................... 17
Hydrologic Features..................................................................... 17
Native Plant Community Features ............................................... 17
Wildlife ......................................................................................... 18
Public Education .......................................................................... 25
Encourage Controlled Citizen Access to Open Space ................ 26
Individual Site Recommendations.................................................... 27
Site 1- Laddie Lake Park ............................................................. 27
Site 2- Pioneer Park..................................................................... 37
Site 3- Lochness Park.................................................................. 47
Site 4............................................................................................ 56
Site 5............................................................................................ 63
Site 6............................................................................................ 70
Site 7............................................................................................ 75
Sites 8, 9, 10, and 11................................................................... 89
City-wide priorities............................................................................ 99
Annual Activities Tables ................................................................. 100
References ..................................................................................... 104
Appendix A –Plant Species Lists for Restoration ..................... 106
Appendix B – Managing and Protecting Against Oak Wilt ........ 116
Appendix C – Invasive Species Control .................................... 118
Appendix D – Restoration Techniques ...................................... 138
Appendix E – Rare Species Management................................. 140
Appendix F – Plant Species Inventory....................................... 143

iv

2

Description of Project Area
Site Locations:
The City of Blaine is in the southern portion of Anoka
County, just north of Minneapolis, Minnesota. The
western border of the city is within 5 miles of the
Mississippi River. It is roughly a six-by-six mile square
with a portion of the southeast corner cut out (T:31N
R:23W). It is bordered by the cities of Coon Rapids to the
west; Lino Lakes, Lexington; and Circle Pines to the east;
Ham Lake to the north; and Fridley, Mounds View, Spring
Lake Park, and Shoreview to the south.
The city lies within an area of rapid urban development
and is currently one of the fastest growing large cities in
Minnesota. Between 2000 and 2005, the population of
Blaine grew 19%, and from 2002 to 2005, the city issued
the greatest number of building permits in the metro area
(Williams, B. 2006.) The population is just over 55,000 as
of 2006 and is projected to grow to 78,000 by 2030 (Met
Council, 2007). The northeastern portion of the city still
has some agriculture and large lot residential lands.
Along Highway 65, which runs north-south near the
western edge of the city, there is major development and
relatively dense urban development. This also occurs
along Highway 10 and Interstate 35W in the southern
end of the city. Radisson Road is a major thoroughfare
that carries north-south traffic through the middle of the
city and is also highly developed.

The city owns 11 parcels that are considered Open
Space. These areas are currently parkland or other areas
that are undeveloped with wetlands, forests, woodlands,
and grasslands. These open space parcels include 3
named parks: Laddie Lake Park (Site 1), Pioneer Park
(Site 2), and Lochness Park (Site 3). Other parcels are
considered open space or preserves, which have been
set-aside by the city to remain undeveloped. Some
degree of minimal trails or other recreational uses are in
place in these parcels. Most of these sites are scattered
throughout the city, except for Sites 8 through 11 in the
southeast corner, which are adjacent to each other (See
Figure 1). More detailed descriptions of each site are
provided later in this report.

Figure 1- Blaine Open Space Sites
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Pre-Settlement Vegetation
Woodlands and deciduous forests, prairies, and open
wetlands are the typical native plant communities found
in the Blaine. Presettlement vegetation of the region was
primarily oak savanna, referred to as Oak Barrens and
Openings (Marschner, 1974), and wet prairies (Figure 2).
Common trees were Bur Oak and Northern Pin Oak and
the most common grasses in the uplands were likely big
bluestem, little bluestem and Indian grass. Fires played a
major role in maintaining this open grass-dominated
ecosystem.
Without burning, much of the area would likely have
become dominated by oak woodlands and forests in the
uplands and shrub-dominated swamps in the vast areas
of wetlands that once occurred here. The wet prairies
were likely dominated by Canada blue-joint and sedges,
such as lake sedge. These wetlands were likely mixed
with small areas of low shrub swamps. Some of the
natural areas remaining and a map showing the
presence of regional corridors of natural areas is shown
in Figure 3.
Plant community definitions:
Prairie is a grassland that occurs in this region. It may experience
frequent fires that prevent trees from establishing.
Savanna is predominantly an open grassland, similar to a prairie,
with intermittent tree cover. Fires will burn through the grasses to
keep it open..

Woodland is predominantly wooded, but there are still many
grasses and sedges on the ground because ground fires may occur
infrequently. This prevents the area from becoming a forest.
Forest is well wooded with multiple layers of woody plants, including
a canopy of tall trees, sub-canopy, shrubs, and a ground layer. There
are generally no fires in this community.
Swamp is a wetland community that has trees or shrubs as the
dominant cover.
Wet meadows are wetlands that are open and dominated by
grasses and sedges.
Fen is a wetland that has peat soil and is fed primarily by
groundwater. Fens are characterized by their vegetation, which
survives in the unique chemical make-up of the water. Poor fens are
fed by water with very low nutrient content and tend to have a lot of
sphagnum moss. Rich fens are fed by water that is rich in minerals
and nutrients and sphagnum is present but not abundant.
Marsh is a wetland with standing water and emergent vegetation.
The water is generally no deeper than 3 feet for long periods.
Barrens communities occur in very dry loose sands that are prone to
wind erosion, such as in dunes. These are generally a type of prairie
or savanna.

Fig 2 - Pre-Settlement Vegetation
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Geology
Blaine is located in the Anoka Sandplain, which occurs
on soils created by glacial outwash from the convergence
of two continental glaciers during the Wisconsin
glaciation ice age between 24,000 and 12,000 years ago.
These two glaciers were the Superior lobe and the Des
Moines lobe. The region contains poorly drained sandy
soils with clay subsoil, very gentle topography and a
relatively shallow water table.
The formation of the Anoka Sandplain was primarily
during the Late Glacial Maximum of the Wisconsin
Glaciation which ended approximately 10,000 years ago
and covered the area with glaciers. Sediment deposits
from receding glaciers during this period are responsible
for many of the geological features present today. While
the convergence of the glaciers over this region are
mainly responsible for its present day characteristics, the
more ancient geological history of the area set up the
changes that resulted in this convergence.
Minnesota lies in a geologically stable area of the
continent. About one billion years ago a rift opened down
the center of the continent creating a trough through the
region that extended from Lake Superior, where the rift
formation was most pronounced, and splitting south and
west into what is now present day eastern Kansas. The
sandplain now lies within this rift, so crystalline bedrock is
deep below the soil surface. Throughout much of the
Paleozoic Era, until about 250 million years ago, shallow

seas moved in and out of the rifted rocks, depositing
sediments that later became the sandstone that underlies
the region.
Beginning about 2 million years ago, a period of
glaciation strongly influenced the region. Due to
fluctuations in the climate, glaciers advanced and
retreated over the Quaternary period. The period known
as the Late Glacial Maximum of the Wisconsin glaciation
was the last of many glacial advances, forming the
surficial character of the Anoka Sandplain. During this
period, two glacial lobes, the Superior lobe from the
northeast and the Des Moines lobe from the northwest,
converged in this area. As the glaciers moved over the
landscape, they left behind deposits of rock, silt, clay,
sand, and gravel.
The Anoka Sandplain sits near the southern end of the
glaciers and was intermittently covered by ice or
exposed. The Des Moines Lobe, which grew from the
northwest, and moved south and east of the sandplain.
This essentially dammed the rivers flowing from the
Superior Lobe, which arose in Lake Superior directly
north. This caused lakes to form and the sandy sediment
from the glaciers, known as outwash, settled out. As the
glaciers receded and the lakes dried up, the outwash
remained as a broad sandplain. Some of these sands
were exposed to wind, forming dunes over much of the
Anoka Sandplain.
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Much of the present day geological landscape was
formed during the Late Glacial Maximum, though some
had yet to be formed. Peat accumulation in bogs and
swamps has continued through present day as well as
the formation and movement of sand dunes. Peat is
found in fens and wetlands of the area, forms over long
periods of time in the standing water of lakes and open
water wetlands where organic material is unable to
decompose due to lack of oxygen. (Figure 4)
Alteration of the sandplain by humans has drastically
changed many of the natural characteristics of the
sandplain. In particular, ditching and draining of wetlands
has dried large areas of peat soil, leading to wetland loss
or degradation. In many areas of the sandplain this has
allowed some of the peat to decompose, creating nutrient
rich soil and loss of native wetland plant species.
Sand dunes in Laddie Lake Park (Site 1). Photo by Claire Luby.

Geology Definitions:
Dunes are formed by windblown sediments, usually fine sand or silt,
creating small hills, usually in recognizable patterns.
Peat is partially decayed vegetation that accumulates where
decomposition is slower than plant growth.
Glaciers are permanent ice formations that are actually slow-moving
rivers fed by snow and rain. The accumulation of the ice in one area
compresses the ice near the bottom which then deforms and flows
gradually to an area where the ice is melting. These were once
massive in this region, several miles thick covering much of the
continent.

Figure 4 - Geomorphology
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Hydrology
Blaine lies primarily within the watersheds of Rice and
Coon Creeks, which generally flow south and west
toward the Mississippi River. The northwestern half of the
city flows to Coon Creek and the southwestern half flows
to Rice Creek (Figure 5). The sandy substrate of the
Anoka Sandplain provides high permeability that allows
for rapid groundwater flow and infiltration of rain water.
The water table is shallow, lying just beneath the soil
surface and above the substrate in many places. For this
reason, many of the wetlands and lakes are maintained
by groundwater and tend to be relatively stable,
fluctuating only as the regional water table fluctuates.
This groundwater tends to be low in nutrients, clean, and
clear so it provides an ideal conditions for fens.
In recent years, human settlement has significantly
altered the area hydrology. Prior to European settlement,
much of the surface area of Blaine was dominated by
wetlands. An efficient network of ditches drained many of
the wetlands to convert the area to agricultural uses and
eventually for the production of sod, used for lawns in the
growing metropolitan area. The alteration of the natural
hydrology caused most of the native plant communities of
the marshes and shallow lakes to disappear. In present
day Blaine, agriculture has given way to suburban
housing developments and freeway construction. The
open spaces examined for this plan are just a small part
of what remains of the pre-settlement vegetation in the
area and can provide an important insight into what the
original vegetation and hydrology was like.

Hydrology Definitions:
Groundwater occurs in the soil and porous material below the
ground surface and breaches the soil surface in springs and in some
wetlands, lakes, and streams.
Infiltration describes the movement of water into the soil and
groundwater from the surface.
Watershed is an area of land draining to a particular body of water.

Poor fen at Site 7. Photo by Anthony Randazzo

Figure 5 - Water Resources
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Soils
All 11 of the City of Blaine’s open space parcels are
found within two soil associations: the Rifle-Isanti and
Zimmerman-Isanti-Lino. Both soil associations are typical
of most of the Anoka Sandplain. A third association that
occurs within the city of Blaine is known as the HeyderKingsley-Hayden Association. This soil group occurs in
glacial till, which was formed under the moving ice of the
glaciers and is not associated directly with the outwash
plains.
Rifle-Isanti Association
The Rifle-Isanti association (found in Open Space Sites
2, 3, 6, and 7) is characterized by nearly level, very
poorly drained organic soil. These areas are typically
peat-dominated wetlands with sandy “island-like”
inclusions. The Rifle-Isanti Association, which comprises
approximately 17% of Anoka County, consists of about
60 percent Rifle soils, 20 percent Isanti soils, and 20
percent soils of minor extent.
The Rifle series (Sites 2 and 7) consists of very deep,
very poorly drained soils formed in organic deposits and
depressional areas within ground moraines, end
moraines, outwash plains, and lake plains. These soils
have moderately rapid permeability, slopes range from 0
to 2 percent and consist of layers of mucky peat. The
historic, native vegetation of the Rifle soils was primarily
woodlands with tamarack, paper birch, and black ash.
Common ground cover species were sphagnum moss,

leather leaf, blueberry, and Labrador tea. Present day
fen communities occur in these soils, as well as broad
areas of degraded wetland plant communities dominated
by reed canary grass.
The Isanti series (Sites 2, 3, 6, and 7) consists of very
deep, poorly and very poorly drained soils formed in
sandy glacial outwash or wind blown sediments on
outwash plains and valley trains. These soils have
moderately rapid or rapid permeability in the upper part
and rapid permeability in the lower part, slopes range
from 0 to 2 percent and consist of layers of loamy sand to
fine sand. The historic, native vegetation of Isanti soils is
primarily wet meadow species such as grasses, sedges
and willows. Currently, non-native dominated grasslands
and forests occur on this soil series.
Several of the open space sites within this association
are dominated or largely represented by soil series of a
minor extent such as Markey (Site 3, 7), Soderville (Site
3), Zimmerman (Site 2, 3, 6, 7) and Lino (Site 2) soils.
The Markey series consists of very deep, very poorly
drained organic soils over sandy deposits in depressions
on outwash plains, lake plains, floodplains, river terraces,
valley trains and moraines and is often associated with
sandy uplands. Permeability is moderately slow to
moderately rapid in the organic layers and rapid or very
rapid in the sandy material. Historically, Markey soils
were forested with black ash, quaking aspen, tamarack,
northern white-cedar, and paper birch. In Sites 3 and 7,
where Markey soils are predominately found, it is
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associated with cattail marshes and other wet
altered/non-native cover.
The Soderville series consists of very deep, moderately
well drained soils formed in sandy Aeolian or glacial
outwash on outwash plains with slopes ranging from 0 to
3 percent. Permeability is rapid in the upper part and
moderately rapid in the lower part. Historically, Soderville
soils supported northern red oak communities. In site 3,
the area is mainly dominated by non-native grasses.
The excessively drained Zimmerman soils (Sites 1 and 5)
occur in uplands of broad undulating areas and on
narrow escarpments. The somewhat poorly drained Lino
soils (Sites 2 and 5) lie within small flats, depressions,
and on slight concave rises. These two soil types are
described in detail below as major components of the
Zimmerman-Isanti-Lino Association.
Zimmerman-Isanti-Lino Association
The Zimmerman-Isanti-Lino Association (Sites 1, 4, 5, 8,
9, 10, and 11) occurs in a broad undulating sandplain
with a naturally-occurring high water table that is at or
near the surface in most depressed areas. This
association makes up about 50 percent of the Anoka
County and is comprised of about 45 percent
Zimmerman soils, 15 percent Isanti soils (described as
part of the Rifle-Isanti Association), 10 percent Lino soils
and 30 percent soils of minor extent.

The Zimmerman series (Sites 1 and 5) consists of very
deep, excessively drained soils that formed in sandy
glacial outwash or wind-blown sediments on glacial
outwash plains, stream terraces, deltas, lake terraces,
dunes, beach deposits and valley trains. These soils
have rapid permeability and slopes ranging from 0 to 60
percent. Historic, native vegetation is primarily mixed
oak forest. Presently, this series is covered by oak forest
and upland grassland.
The Lino series (Sites 2 and 5) consists of very deep,
somewhat poorly drained soils that formed in sandy
glacial outwash or wind-blown sediments on outwash
plains and valley trains. These soils have rapid
permeability and slopes ranging from 0 to 3 percent. The
historic vegetation on this soil was likely oak forest
dominated by bur oak, red oak, or quaking aspen as well
as grasses. Degraded oak woodlands and aspen occur
presently on these soils.
As with the Rifle-Isanti Association several of the sites
within the Zimmerman-Isanti-Lino Association are largely
represented by soils of a minor extent. These include
Sartell (Site 1), Markey (Sites 2, 3, 4, 5, 8, 9, 10, 11),
Seelyeville (Site 4) and Soderville (Sites 8, 10, 11) soils.
The Markey and Soderville soils were described in detail
as minor components of the Rifle-Isanti Association.
The Sartell soil series consists of very deep, excessively
drained soils that formed in deeply leached, gravel free,
fine sands of wind-blown or glacial outwash sediments on
outwash plains and valley trains. These soils have rapid
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permeability and slopes ranging from 0 to 25 percent.
Historic, native vegetation of the Sartell soil series is
primarily oak savanna. Currently, this series contains oak
woodlands as well as overgrown oak savanna and some
very dry sites with barrens communities.
The Seelyeville series consists of very deep, very poorly
drained soils that formed in organic materials more than
50 inches thick. These soils are on glacial outwash
plains, valley trains, floodplains, glacial lake plains and
glacial moraines. They have moderately rapid to
moderately slow permeability with slopes ranging from 0
to 15 percent. The native vegetation of Seelyeville soils
is primarily sedges and grasses however, some areas
had scattered alders, willow, tamarack, and bog birch. At
Site 4, this series is mapped in an upland area dominated
by non-native grasses and a degraded forest community.
Soils Definitions:
Drainage classes each soil has a differing capacity to drain water,
largely depending on the position in the landscape. Poorly drained
soils are wet; whereas excessively drained soils can be very dry and
prone to drought.

Topography
The topography of the City of Blaine is similar to the
whole of the Anoka Sandplain, level with gently
undulating slopes varying from wetland to dry uplands. In
general, the city slopes gradually from the northeast
corner to the southeast corner, near the Mississippi

River. The major watersheds of the city, Coon and Rice
Creek, also generally flow south and west, though the
streams are located outside of the city boundaries. The
most prominent hill within the open space is in Lochness
Park (Site 3), however, this is a former landfill that has
since been capped and retired.
There are two interesting landforms in the open spaces
of Blaine related to the sandplain and contribute to the
interesting plant communities found within the city. First,
there are two small areas of low, wind-blown sand dunes
in Laddie Lake Park (Site 1). These dunes are
excessively dry and support barrens plant communities.
The second landform is the fen, which is found in Pioneer
Park and at various locations in Site 7, 8, 9, and 10. This
landform is a level area of peat, incompletely
decomposed organic matter, lying within a basin of sandy
parent material. The surface lies essentially at the same
level as the water table and the permanent saturation
prevents bacteria from receiving enough oxygen to
completely decompose the peat. Many of the wetlands in
Blaine were likely fens before they had been ditched and
drained in the 20th century.
Land Use Changes in the City
People have inhabited the Anoka Sandplain for about
11,000 years, since not long after the last glaciers
receded. These people likely had little impact on the
landscape until about 8,000 years ago when the Archaic
culture began to dominate the area. These people likely
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created frequent wildfires, intentionally or accidentally,
that maintained oak savannas, prairie, and open
wetlands. About 2,000 years ago the Hopewell people
had become a dominant group in the area. This group is
known for mound building, though they likely did not
significantly change the dominant landscape of the area.
Native American groups such as the Dakota and Ojibwa
have had a significant influence on the presettlement
vegetation of the Anoka Sandplain. The Dakota were
likely the most common group within the Anoka
Sandplain beginning about 1,300 years ago, after
displacing the Hopewell people. The Dakota were
particularly compelled to set wild fires to clear trees and
brush and provide expansive hunting grounds and
grazing for bison and elk. In wooded areas they would
often set up permanent villages, but hunting parties
would travel to prime hunting grounds for big game
animals. Besides meat, they also tended beds of wild rice
growing in shallow lakes and along streams as a major
component of their diet.
The Ojibwa people also played an important role in the
history of the sandplain. The Ojibwa lived primarily north
and east, near Lake Superior but they moved into the
Anoka Sandplain and the surrounding area in response
to the fur trade in the late 17th century. This group was
less likely to intentionally set fires because they relied
more on small game and deer in addition to wild rice as
part of their subsistence. Thus, by the early 19th Century
when European-American settlement was beginning, the

landscape had likely been strongly impacted by the
changing Native American cultures in the 1700’s.
Europeans in the early 1800’s immediately altered the
ecosystems through extensive logging. By the 1890’s the
forests of the area had been nearly completely logged,
especially the stands of white pine that occurred
throughout the sandplain. Agriculture followed the logging
and most of the landscape had been plowed at least
once by the 1940’s. Some ditching had already begun,
but in the 1950’s a more complex system of ditches and
drain tiles completely altered the hydrology of the entire
City of Blaine. Sod farming became a predominant
industry in the city to support the growing suburbs of the
metro area to the south.
Agriculture and drainage severely impacted the native
plant communities in the city. Cultivated upland soils
have almost entirely lost the seed bank of native prairie
and forest plant species. Pastures and retired fields were
generally seeded with European species, such as
smooth brome, timothy, red and white clover, alfalfa, and
improved strains of a native grass, reed Canary grass.
Even fallow fields became quickly dominated by these
species, which spread readily by seed. Peat in drained
wetlands tends to support reed Canary grass and other
non-native species. Consequently, loss of wetlands due
to drainage has been a major cause in the loss of native
plant communities within the city.
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As the population of the city has increased since the
1950’s the soils and hydrology have been altered further.
Buildings and roads are now a major component of the
landscape in the city. These impervious surfaces prevent
rain from infiltrating into the sandy soils and restoring
groundwater. Instead surface water runoff flows to
wetlands, lakes, and streams, drastically modifying the
water quality: Groundwater tends to be cool and clear,
with few nutrients; whereas runoff from surface water
tends to be warm with an excess of sediment and
nutrients.
The Open Space of Blaine has not been directly
impacted by development or agriculture in the last 30
years or more. This land, however, has been indirectly
affected by the surrounding city, especially the changes
in hydrology due to ditching and development in the
surrounding landscape. In addition, plant species have
dispersed into the open spaces from the surrounding
development and agricultural areas. Some of the most
prominent of these invasive species include common and
glossy buckthorn, reed canary grass and Tartarian
honeysuckle.
Wildlife
The city of Blaine lies in a region of suburban growth and
therefore, the area is a mixture of dense human
population and industry, along with country and the
wildlife that live there. In most cases, people generally
enjoy seeing and being around wildlife. The City of Blaine

has many great spaces for watching wildlife. Common
animals that can be seen in Blaine include birds, deer,
fish, and even bear have been seen within the city limits.
The native animal species to this area include all of those
listed above, though populations have changed in the last
50 to 100 years. Species such as deer, Canada geese,
raccoons, and skunks have increased in this area since
these animals do well around moderate human
development. Other species, such as Blanding’s Turtles,
hognose snakes, bear, and wolves have declined for the
same reasons. Management recommendations for
wildlife in the city are provided below. In general,
appropriate management of the open spaces will help
improve populations of desirable native animals and
improve citizen relationships with wildlife in general.

Monarch caterpillar. Photo by Daniel Tix.
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City-wide Resource Management

stormwater runoff is treated and infiltrated to maintain the
level of groundwater and limit nutrient leaching into the
groundwater.

Hydrologic Features
The regional water table of the Blaine Area is part of the
Anoka Sandplain. Most conventional stormwater systems
direct the runoff from developed areas into stormwater
ponds that hold water and direct it into ditches and
streams. Consequently, recharge of the groundwater is
limited. As the urban areas of the Anoka Sandplain
continue to expand the water table will begin to fall
because of the lack of infiltration in the watershed. This
will lead to a degradation and loss of wetlands in the
area, further diminishing the amount and quality of these
habitats and the water that the wetlands benefit.
Currently, the northern and northeastern portions of
Blaine are relatively undeveloped. These are the areas
where the greatest amount of infiltration occurs and the
areas that most strongly affect the water quality in the
high quality wetlands in Site 7 and Pioneer Park.
Therefore, stormwater infiltration in these areas should
be a major management concern for the City of Blaine if
these areas are to become developed in the future.
Infiltration in other parts of the city should also be
strongly encouraged in order to continue contributing to
the groundwater table. Also recognize that this is a
regional issue and Blaine should encourage other cities,
county, and state rules that increase the degree to which

Recommendations
Groundwater: Encourage and support infiltration of
treated stormwater citywide.
Surface Water: Encourage the retention of surface
waters that approximate pre-settlement conditions
retaining along with these waters, the native plant
communities that treat, shade and transpire the water.
Hydrophytic plants native to the region that grow in and
along the surface waters of Blaine offer the best and
least threatening solution to water quality improvements.
Native Plant Community Features
The Open Space areas of the urban Twin Cities
represent the highest potential areas for retaining and
improving native plant community composition within the
Metropolitan Area. As outlined previously, nearly all of
the native plant communities within the Blaine area have
been altered due to human settlement. Today, due to a
history of logging, agriculture, altered hydrology, invasive
species introduction and expanding urbanization, Blaine
contains no areas where native plant communities exist
without the influence of human settlement. There are
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areas within the existing Blaine Open Spaces where
components of the pre-settlement landscape persist
within a varying degree of disturbance.
Recommendations
Local Genotype Plants and Communities: To the extent
possible, the City of Blaine should attempt to use existing
plant communities as seed sources for expansion of
native plant communities.
Reestablish Pre-settlement Plant Community Types:
Use reference communities and pre-settlement
assemblages of species as a guide for the establishment,
reintroduction and restoration of natural areas to the
extent possible, recognizing that in some cases
management practicalities may outweigh a strict
adherence to site specific restoration.
Strengthen Existing Intact Native Plant Communities
First: The best way to preserve the natural communities
of Blaine is to focus first and foremost on protecting the
highest quality natural areas currently in existence.
Plant Native Species Outside Natural Areas: Utilize
native plants in all landscaping projects and roadside
seeding. This decreases the likelihood of invasion by
plant species, improves surrounding habitats for wildlife
in open spaces, and helps encourage the spread of these
plants into managed areas.

Wildlife
By restoring open spaces to native plant communities we
will encourage wildlife to utilize the land. People want to
interact with some of the wildlife species while others
may be a nuisance or become overpopulated and
contribute to degradation of natural areas. Educating the
public on wildlife and how they may use simple
techniques to manage them is essential. Refer to the
Public Education Section to view some guidelines to
teach private citizens about natural areas and wildlife
management.
There are two general categories when controlling
nuisance wildlife populations - lethal and non-lethal
controls. Some of the lethal controls include introducing
natural predators, public hunting, paid controlled agents
or sharpshooters, poison, capture and destroy or capture
and use the meat in feed for other animal species, bait
and shoot, and damage control permits. The non-lethal
controls include mechanical methods, habitat
modification, fertility control, and repellents, eliciting fear,
causing pain, or creating unpleasant sensations. There
are many aspects to consider for each technique
including safety, ethics, public perception, and costs.
Additional important considerations include effectiveness,
and, for some non-lethal methods, pollution from
hormones used in birth control devices.
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Deer
Deer are viewed both positively and negatively by the
general population depending on experience and
relationship with the animals. Some people like to attract
deer with salt licks, food, and hay. Discouraging the
public from this is very important. Deer feeding sites
concentrate animals, spreading disease like demodectic
mange and chronic wasting disease (CWD), a mad-cow
like disease threatening deer populations across the
country. Feeding stations attract predators, create
aggression between deer, increase vehicular accidents,
and create unhealthy habits for deer. These also favor
other non-target wildlife such as raccoons and skunks.
Controlling the deer population should be an important
goal of natural resources management in the city. Some
important reasons to control deer population include
limiting diseases, vehicular accidents, and damage by
deer to gardens and native plant communities, especially
for regeneration of trees. However, controlling deer in
urban and suburban areas can prove to be a challenge.
Several non-lethal methods can significantly influence
deer populations. The most basic of these methods are
mechanical or physical barriers intended to keep deer in
designated areas. Encourage citizens that are having
deer problems to fence (possibly electrified) around
gardens. Also, fencing highways near open spaces and
in areas where deer are frequently hit will limit collisions.
Repellents may be used to deter deer from entering an
area or from eating certain plants, though these are

difficult to maintain. In addition, devices that may elicit
fear, cause pain, or taste bad may help to condition
aversion to an area but is often short-lived.
Habitat alterations may affect the ability of the deer
population to increase and can help to maintain a cap on
the number of animals present in an area. Capture and
relocation can be successful but means there must be an
area for relocation, this is not very practical for this area.
The final non-lethal method of control is fertility control,
such as immunocontraception, which prevents
reproduction. However, this practice can be prohibitively
expensive and introduces hormones that may impact
other animal species – including humans.
Lethal means are usually the best method for controlling
deer populations. The introduction of parasites or disease
is one lethal method that can be a dangerous option as
disease can have negative effects on other parts of the
ecosystem and may spread unchecked through the deer
population. Poison in specified areas can be used to
eliminate animals, but bodies must be removed quickly to
prevent poisoning of scavengers, including, potentially
bald eagles and pets.
Recommendations
Controlled hunting: Hunt deer by sponsoring limited
archery hunts in designated areas of open space.
Hunting groups can be coordinated for these hunts and
the area can be signed to prevent access for several
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short periods in the fall and winter. In combination with
contracted, trained sharp-shooters, this method can
target and greatly reduce deer herds and should be the
preferred method. The meat from these animals can then
be used for human consumption for the hunters or to
stock local food shelves.
Coyotes
People enjoy watching and listening to coyotes. They
are primarily scavengers, though they also eat rabbits,
rodents, and other animals that conflict with people. One
problem with coyotes is the fact that they potentially carry
diseases such as rabies, canine distemper, canine
parvovirus, and mange, which may spread to domestic
dogs. In addition, the animals sometimes will kill
domesticated cats, dogs, sheep, and calves.
Lethal methods such as trapping and toxicants are
generally not very effective against coyotes. Hunting
them can be very difficult and in the limited open space
areas presents a great challenge. Trapping and poisons
can kill non-target animals and may create safety
hazards for the public. Bounties for coyotes have been
used for nearly 100 years throughout the western United
States, and except in limited areas where very intensive
management occurs, the populations continue to
increase and expand.

Recommendations
Keep pets safe: The best methods for dealing with
coyotes tend to be non-lethal prevention methods.
Encourage citizens to use net-wire or electric fences and
repellents to keep the animals away from pets and out of
yards. Also, ensure that citizens keep pets indoors,
especially at night, to prevent from coyote attacks. Large
dogs are usually safe from coyote attacks and often help
to deter coyotes; though leaving a dog on a leash at night
may allow a coyote to destroy the trapped dog.
Raccoons
Raccoons are scavengers like coyotes. Fencing and
other exclusions either around their potential den or
around gardens is the best management practice. If
using an electrical fence you may turn them off during the
day, unless woodchucks are an issue. Scare devices
such as lights or noises and repellents have been
ineffective in managing raccoons. Live traps can be
effective if you have a location to move them to after
trapping. Dogs can also be helpful in deterring the
animal. Lethal methods include body-gripping traps,
though should generally only be used to target a
particular nuisance animal. Traps can be dangerous for
non-target animals including pets or even children.
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Recommendations
Keep clean yards: In general, encouraging citizens to
keep garbage well protected or in a garage is the best
means of preventing problems created by raccoons.
Compost piles should be covered and well protected as
well.
Skunks
Skunks are nocturnal, like the raccoon, and they hunt for
insects, grubs, small rodents, snakes, frogs, mushrooms,
berries and fruit, pet food, bird food, and garbage. They
create a nuisance by digging holes in yards while
hunting. Ground nesting birds encounter losses because
skunks prefer their eggs. They have a powerful and
protective scent gland that can shoot a potent and
pungent liquid as far as 6 to 10 feet. The secretion is
acrid enough to cause nausea and can produce severe
burning and temporary blindness if it enters the eyes.
Rabies is also common in the skunk population making
them even less attractive.
Recommendations
Reduce skunk habitat: Encourage citizens to use nonlethal methods to prevent skunk interactions. Make sure
to cut back shrubbery and tightly stack firewood; do not
leave food scraps or pet food out, and remove any fallen
fruit from trees immediately. Recommend that people
use screening or otherwise block around their porch or
below buildings.

Canada geese
Geese are a nuisance on manicured lawns and may
create health hazards. Feeding geese will ensure they
become habituated to an area. Direct population impact
measures such as goose removal by catching them in
nets and relocating may be effective, though there is no
practical place to reintroduce the capture birds.
Reproductive controls have been useful such as birth
control, nest removal, and egg management, but these
methods are time consuming and expensive. Other nonlethal methods include hazing (scaring or harassing) with
noise, dogs, swans, falcons, or visually hazing them with
Mylar tape, flags, eyespot balloons, scarecrows, and
remote controlled aircrafts. Hazing is effective for a time,
but geese may acclimate to it. These techniques ignore
the basis for the problem, which is the presence of
expansive manicure lawn near open water.
Altering habitat is most effective before geese have
established in an area. Athletic fields should be kept at
least 400ft. from a body of water, try to reduce turf near
any body of water, and do not mow or fertilize as often.
Fencing is another alternative which is most effective
during limited flight periods. Overhead lines or wire grids
above water sources or feeding areas will deter geese as
well. Repellents with an active ingredient of Methyl
anthranilate, which is unpalatable to geese and non-toxic
to humans, dogs, and cats, has been shown to
discourage geese. However, these techniques may also
harm ducks, especially during migration.
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Recommendations
Buffer water bodies: Perhaps the best technique, which
also provides habitat for other birds and helps water
quality in lakes and streams is the use of native
vegetative barriers. Maintain native vegetation around all
open water, creating buffers greater than 25 feet wide will
be most effective. Establishing these may be difficult if
geese are already using the area, though temporary
wildlife fencing (snow fences) will help. This practice will
deter geese from congregating and using the site.

Encouraging Desirable Wildlife
In general desirable wildlife will benefit from other
recommendations in this plan. Diverse forests, prairies,
and wetlands will improve habitat for many native
animals. Frogs, turtles, and salamanders benefit from
good water quality with buffers of native vegetation. Brief
descriptions of selected rare wildlife species are provided
below. Additional information on rare plant species in the
area can be found in Appendix F.
Blanding’s Turtles (Listed by MN DNR as Threatened)
Description: This is a medium sized turtle with a yellow
chin and throat and a smooth dark green shell. The
underbelly is bright yellow with dark blotches.

Habitat: They prefer calm shallow water in marshes with
dense vegetation and do well in many wetland types that
exist near sandy upland areas for nesting. They will tend
to migrate between wetland areas, so large areas of safe
habitat are essential.
Management Recommendations: This species has been
recorded in Laddie Lake Park (Site 1), though this record
is fairly old. If it still occurs in this park, the management
priority for that park should increase to improve nesting
sites and access to those sites from the lake and the
pond in the northern edge. Otherwise, appropriate habitat
for the species occurs at Pioneer Park and at Site 7, both
would be appropriate for reintroductions. If this is done,
some of the large areas of reed canary grass could be
excavated 2 to 3 feet deep to provide standing water in a
shallow marsh, especially in the southern portions of Site
7 and northern portions of Pioneer Park.
Maintain routes between wetlands and between upland
nesting areas and wetlands with shallow water.
Surmountable curbs can help, though vegetated paths
are best. Trails can be used to help in such passages.
Consider creating some open water areas in large areas
of wetlands, especially areas dominated by reed Canary
grass. Some open water is always needed near nesting
areas for this species. Invasive brush should be
controlled in forests, especially, near wetlands.
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Waterbirds
Possible species of interest: American Bittern, Sandhill
Cranes, various ducks
Rare species described in Appendix F: Forster’s Tern
and Wilson’s Phalarope
Recommendations: Maintain well vegetated wetlands
with a good diversity of native plant species. The habitat
is best when there is a good mixture of flooded areas of
various depths and saturated soils to promote
invertebrates for foraging at various times of the year.
Neighboring upland areas are also important for many
species that nest in upland sites. Diverse native plants
are necessary to provide cover as well as various food
sources throughout the year. Insects are more abundant
with greater plant diversity as are seeds that provide food
sources for various birds.
Birds
Possible species of interest: Upland sandpiper, redheaded wood-pecker, warblers.
Recommendations: It is best to maintain the largest
possible tracts of habitat for many bird species.
Consequently, refrain from attempting to restore prairie
and forest in the same site unless circumstances require
it, such as at Lochness Lake where trees cannot occur
on the landfill.

Maintain diverse native woodlands will be the best
approach at most sites in Blaine. The invasive shrubs
can be detrimental to many nesting bird species because
it changes the structure of the community and eventually
eliminates ground cover. The native trees and shrubs
provide considerable food and appropriate cover for most
song birds. This also benefits forest hawks and owls.
Dead trees should be left standing as often as possible,
though be careful with oak wilt. These trees are important
for nesting cavities and for woodpecker foraging.
The primary site that should be managed as open
grassland for birds is in Site 8-11. This area may be large
enough to support some grassland birds species. Laddie
Lake is appropriate for grassland, but is likely too small to
really attract most nesting species. Managing for diverse
prairie is the primary way to encourage birds.
In this suburban area, it is especially important to
encourage citizens to keep cats indoors and dogs on
leashes. These pets can be very destructive to bird
populations. Both are especially hard on ground-nesting
species. At feeders, people should try to discourage nonnative species, many of which are compete against and
even kill native birds.
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Amphibians
Possible species of interest: Various salamanders, frogs,
and toads.
Habitats: Each species prefers a slightly different habitat,
but all require wetlands with some standing water. They
will do best where there is abundant natural vegetation,
especially when it is right along the wetland border,
regardless of habitat type. Open grasslands and
savannas are favored by some species, like the Cope’s
gray tree frog. Woodlands are favored by most species.
Remember that these organisms are important
consumers of mosquitoes and mosquito larvae.

Recommendations: First, maintain healthy water
throughout the city. Buffer wetlands from stormwater and
chemical inputs, such as fertilizers and pesticides that
are often used in lawns. Appropriate management of
natural areas to improve plant diversity and prevent
invasive species from dominating the area, which can
make the habitat a monotype and lack the structure and
cover these species prefer. Maintain dead logs and
downed wood in woodlands to provide moist areas for
cover for salamanders and toads. Consider excavating
some small marshes in wetlands that are now monotypic
reed Canary grass and open water is not nearby.
Snakes
Most likely species: Garter and redbelly snakes
Habitat: Both snakes prefer habitat with a good ground
cover and a mix of woodland and open areas.
Recommendations: Reduce invasive shrubs and
encourage groundlayer establishment in woodlands and
forests. Also maintain dense vegetation along ponds and
streams, the garter snakes can help control small rodent
populations.

Northern leopard frog at Site 7 on sphagnum moss.
Photo by Claire Luby.
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Public Education
Public education is the most important tool in making
sure the management plan is a success. There are
several different forms of media used to distribute
information including volunteer events, pamphlets,
interpretive signs, website, newsletters informational
booths, and others are all viable options that the city
already uses.
As part of this effort, the city should utilize native
vegetation in all of the landscaping within the city,
especially in parks. This not only can reduce invasive
species from becoming established, but can help provide
habitat for native wildlife, birds and butterflies. To start,
use native plantings in open space and nearby parks with
volunteers to accomplish some of the necessary work.
This is a great way to create a sense of community and
gives a feeling of ownership over public lands. At the
events pamphlets on a range of topics could be handed
out as another avenue to educate and the volunteers
inevitably learn something about their area.
Recommendations
Volunteer activities: Provide public volunteer events that
assist in natural resource management. Volunteers can
plant trees, native wildflowers, shrubs, and grasses.
They can also cut, pull, and haul weeds and invasive
species. Volunteer events can be used for restoration
projects in the open spaces or for planting native plant

gardens or rain gardens in parks, yards, or along the
edge of open space sites. They can also be used as
important tools for education and landowner training.
Interpretive signs: Once created, native gardens should
always have an interpretive sign to educate the general
public. We suggest that a sign explaining the plants and
animals and the importance of the site to the area. Other
interpretive signs could be used to teach on proper
human-animal interactions and what wildlife they are
likely to see in the area. Signs should be placed near and
within view of the high priority restoration sites described
in this plan, but should encourage citizens to avoid too
much disturbance in these wetlands.
City newsletter “Natural Resources Section”: The city
should include a brief section in their newsletter devoted
to natural resources. This could provide information on
topics such as wildlife, how to approach or deal with
them, and what management practice homeowners could
use. Also, information could be provided on the
importance of native plants, exotic plant identification,
how to build rain gardens and many other ideas may be
conveyed in this format. This could also be a forum for
questions from the public and to advertise current
management activities in the city.
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Encourage Controlled Citizen Access to Open Space
To a great extent, Blaine’s Open Spaces are a mix of
accessible park spaces and relatively inaccessible set
aside. There is great variability in quality with
representative native plant communities in both the larger
sites and the isolated small sites. The City of Blaine
should create a network of trails and access points for
the community to become familiar with the unique native
plant and animal communities of the city while taking
great care to preserve the highest quality natural areas at
the same time. The most likely path to preservation of
Blaine’s best natural areas is to create visibility and
ownership by the citizens of the community.

natural area history, composition and potential for citizen
involvement.
Citizen Involvement: Establish means for community
participation in natural area improvements and
maintenance so that residents can take ownership in City
of Blaine Open space. We recommend the City of Blaine
promote the establishment and organization of a “Friends
of Open Space” citizens group to manage these sites.

Recommendations
Trail Networks: Create a system of trails that allow
visitors to experience the variety of natural areas within
the City of Blaine. Potential trail routes are shown for
each site.
Site Protection: Design trails and trail locations so that
their existence does not pose a threat to natural features.
Threats can include alterations to hydrology, pathways
for invasive species and fragmentation of natural areas.
Signage: Create signage that provides visitors with an
understanding of the components of Blaine’s unique

Volunteers collecting seed at an event held by Great River Greening
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Plant inventories for each site are found in Appendix F.
Individual Site Recommendations
Below are recommendations for management on individual
sites. All of the work described is not a high priority for the
city. Work Tables are provided for each site (or group of sites)
with a Priority Level column. The priority level is on the basis
of city-wide priorities. More detailed analysis of the city-wide
priorities is described following all of the site descriptions.
Priority levels are best on the following general standards:
1. High Priority – These projects should be completed as soon
as the city has resources. These actions are needed to
protect existing plant communities from invasive species or
other degradation. The priorities should be a focus of open
space management for the next several years and follow-up
will be essential in the future.
Note: Sometimes a low priority site has a level 1 priority,
even though the natural community may be small or
isolated. Here, immediate action is needed to protect the
natural community and it is relatively simple to do so.
2. Moderate priority – These projects should be completed
after other natural areas have been protected from
degrading factors. These generally focus on expanding
native plant communities into degraded areas and creating
native plant communities out of degraded sites. Rather than
attempting to restore an area from a highly degraded
condition, these projects should be relatively easy to restore
to native plant communities.
3. Low priority – These projects impact small areas, require
restoration of severely degraded communities, or have a
modest impact on the overall plant community.

Site 1- Laddie Lake Park
Site description-Background
Site 1 is Laddie Lake Park, located on the north end of
Laddie Lake in the southwestern corner of the city. The
site is approximately 15 acres and is primarily composed
of woodlands with a small dry prairie, and a small cattail
marsh. The park contains a paved trail system, two picnic
shelters, a park building and a parking lot. The soils are
predominantly upland dominated by the dry and sandy
Sartell series (Figure 1.1). The area surrounding the park
is residential and the intersection of Highways 65 and 10,
just north and east of the site, has considerable
commercial development. In general, there is little natural
land near this site, leaving it somewhat isolated.
The majority of the wooded portions of the site are
overgrown oak woodlands and oak savanna. Much of the
canopy is dominated by large, open grown northern pin
and bur oaks with patches of quaking aspen that have
likely grown in the last fifty years. There is one area that
is dominated by black locust, an invasive tree species.
Buckthorn is abundant in the northeastern portion of park
and in the forests along the western edge. In the middle
of the park is a rather large area of oak woodlandbrushland with buckthorn scattered throughout.
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There is a large open area in the western half of the site
that contains a small unit of dry barrens prairie growing
on a small patch of sand dunes. The southern half of this
area is degraded, dominated by non-native grasses, but
the northern portion is dominated by native species such
as June grass and panic grasses. The woodlands
immediately surrounding the grasslands are somewhat
open and savanna-like, with large spreading bur oaks
over smooth sumac. This area grades slowly into deeper,
shaded woodland.
Historical Aerial Photos
1938 (Figure 1.2): The main portion of the southern
section of the area outlined is Laddie Lake. The very
light portion from the south-west corner moving in a
north-east direction was bare sand, very dry soils that
appear to have been disturbed, perhaps by grazing.
There were two small clusters of woods on the eastern
edge and in the northwest portion. The area between the
two wooded sections was probably used for pasture.
1964 (Figure 1.3): Housing developments were built
surrounding the site by 1964. A highway was constructed
along the lake on the southern end. The northern edge of
the lake was open and grassy; however, the
southwestern corner was still dry and sandy. The wooded
area matured and expanded since 1938. There were
several small openings throughout the site. There is a
road on the north edge that ends at the wooded section.
East of this road there appear to be pastures.

Site Recommendations
There should be two primary management focuses in this
park. First is the maintenance of the open, barrens in the
dry oak savanna. Second is the restoration of the
overgrown oak savanna and woodlands. There is good
potential for restoration to a complex of oak savanna and
woodlands, though the site is small and isolated.
The overall vision for the site should be a matrix of oak
woodland dominated by large bur and northern pin oak
with some openings of oak savanna in drier, sandy soils
on dunes. The existing grassland opening in the
northwestern part of the park should be expanded
northwest, west, south and east and grade into oak
woodland to the east. Periodic prescribed burns will help
maintain this opening and can carry into the woodland
areas along the ground. The trails can be used as burn
break, where fires will occur more frequently to the west
and north. Buckthorn should be entirely removed and
controlled from this site. In the northeastern corner of the
park stands of aspen can remain and prescribed burning
should be avoided. Thinning of the aspen can occur to
encourage other tree species. See the species list in
Appendix A for oak woodland tree and shrub species that
should be encouraged throughout the site.

Figure 1.2 - 1938 Aerial of Laddie
Lake Park (Site 1)

Approximate
site outline
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Figure 1.3 - 1964 Aerial of Laddie
Lake Park (Site 1)
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Dry oak savanna restoration (High Priority)
The first step in the restoration of the dry oak savanna
community is the removal of the pine and spruce that
were apparently planted into the site. Most of these trees
are not very healthy and less than 20 feet tall. They are
beginning to grow together, shading the ground layer and
killing off grasses and forbs that prefer full or partial sun
exposure. Bare sand can be very difficult to revegetate,
so these trees should be cut out immediately. This is a
small area, with only about 20 to 30 trees to be removed.
The next step in managing for this savanna would be to
increase the size of the open grassland by removing
trees and shrubs around the edges of the high quality
openings. The first shrubs to be removed should be the
black locust and Siberian elm; both are encroaching from
the western side. Staghorn and smooth sumac, green
ash, and other trees are encroaching as well. As these
woody species move in they will shade the ground-layer.
The species along the edges should be removed
incrementally, to expand the open savanna into the
neighboring, degraded oak woodlands where the opengrown oak indicate that the area was once much more
open. Opening large areas all at once could expose bare
soil, which would become very difficult to vegetate.
There is considerable bare soil near the north property
boundary within the barrens. It appears to be caused
naturally by a blowout of the dunes, but the lack of native
vegetation is of some concern. To revegetate this bare
sand it will be best to harvest seed from the neighboring

vegetation, supplemented with additional local genotype
seed, and disperse it into the sand. This will require
considerable care to maintain soil moisture and soil
contact in the wind-blown sands. Erosion blankets and
mulch help germination but they must be well-secured to
the soil. Seed should be selected appropriate for the
barrens savanna (Appendix A).
Dry oak savanna expansion (Low Priority)
The high quality barrens community can be expanded
south into the degraded dry grassland. It will be quite
challenging to reintroduce native species into the existing
species mix of Kentucky bluegrass and hoary alyssum
without creating soil erosion problems in these dry sands.
Consequently, the area should be sprayed with
glyphosate herbicide (such as Roundup ®), which is
broadcast over the site once in early summer (June) and
once in the fall (September) of the first year of
restoration. Following the second application, the site
should be seeded to cover crop of winter wheat. In the
following spring the area should be burned to remove the
dead thatch. Then it should be planted with native dry
prairie species using a seed drill. The area should be
mown several times during the first growing season to
prevent annual weed species from setting seed and to
maintain sufficient light for the native seeds.

Figure 1.4: Site 1 (Laddie Lake)
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The open oak savanna community should be burned
frequently, especially in the area that is now degraded.
Burning should occur every 2 years for the first 10 years
in the degraded area after the Kentucky bluegrass or
other species have begun to turn green in the spring, to
help control these plants. In the high quality areas and
after about 5 burns, burning can be performed every 4 to
6 years. These burns should be performed in the late
summer, so that plants still have a chance to grow in the
fall; or burns should occur in early spring, before native
forbs and native cool-season grasses, such as porcupine
grass or panic grasses, begin to turn green. However, it
is a good practice to continually vary the time of year for
prescribed burns to avoid consistent negative impacts on
the same suite of species.
The prescribed burns should carry into the woodland
areas and burn through the ground-layer. This will kill
many of the small trees, invasive woody plants, and favor
the oak trees that will not be harmed by the fire. This type
of woodland should be open beneath a canopy of large
tree, with a grassy ground-layer. Many other native tree
species will persist with these infrequent, low-intensity
fires and they should be encouraged in this woodland.
Oak Woodland Restoration (Moderate Priority)
The oak woodland in Laddie Lake Park will be relatively
simple to restore, though there will be many invasive
species to be removed. Controlling these shrubs such as
common buckthorn, non-native honeysuckles, and
Siberian elm should be the first priority. Oak trees should

be protected from damage throughout the park and
removal of other shrubs or trees near oaks should be
performed carefully to avoid damage to those oaks,
which may lead to infestations of oak wilt. (see Appendix
B) This rule applies to any activities in the park involving
machinery (i.e. trail construction).
Removal of invasive shrubs should be performed in
accordance with the recommendations in Appendix C.
This area would be a good location for basal bark
treatments on a majority of the invasive shrubs in the
park, especially for buckthorn, Siberian elm, and
honeysuckle. Since the plants are not dense in most of
the park the shrubs can be left standing after treatment.
As this approach can be somewhat unattractive, it’s use
should be limited to areas away from areas of heavy park
use. In higher use areas, removal is recommended.
Black Locust should also be controlled. A large black
locust stand occurs in the southwestern corner of the
park and is a dominant canopy tree in that area.
Therefore, removal of all black locust will result in a
dramatic change in that area. This can become an
important area for expansion of Oak Savanna. Some
small oaks are establishing on the edges of the black
locust stand and large oaks also thrive there.
Consequently, this area should become an expansion of
the oak savanna and will grade slowly into the oak
woodland community to the east.
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Once the canopy of black locust is removed the majority
of other shrubs should be eliminated as well. There are a
few small oaks around the edges and there are a few
aspen and cherry below the locusts. These species can
be avoided during removal activities. Native tree species
that survive controlled burning should be retained as they
provide structure to the savanna and within woodland
transition zone. Standing dead trees should be removed
as they may present a safety hazard for park users. As
soon as this area is opened up, and light made available
to the ground layer, native savanna and prairie species
should be seeded into the area and managed along with
the oak savanna area just to the north.
Laddie Lake Park (Site 1) Work Table
Priority
1

Location
(Figure 1.5)
Dry prairie

2

Prairie / Oak
savanna
Oak savanna
Oak
woodland

3

South part of
Dry prairie
North part of
dry prairie

Activity

Acres

Remove conifers
and shrubs from
dry prairie
Brush removal Expand dry prairie
Burn prairie into
oak savanna
Control invasive
shrubs and black
locust
Prairie restoration

1

Cost
estimate
$4,000

4

$6,000

6.5

$5,000

5.5

$12,000

1.5

$12,000

<1

$5,000

Stabilize soil

Long-bracted spiderwort on the barrens savanna at Laddie Lake
Park. Photo by Claire Luby.
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Site 2- Pioneer Park
Site description-Background
Site 2 is Pioneer Park. This site is approximately 100
acres in size and is roughly divided into half upland
communities and half wetland communities. The site
contains many trails. New housing developments and
urban growth are filling in around the park, especially on
the western side. There are important management
areas within this site and many rare species have been
found in the fen community in the southwest corner. The
soils are predominantly wet, such as the Rifle series, with
Zimmerman soils in the uplands (Figure 2.1).
The large wetland in the southwestern corner of the
parcel is primarily a rich fen with a significant component
of reed canary grass around the edges. A small area of
high-quality fen occurs near the western border. Several
rare species have been documented in this area
including autumn fimbristylis, cross-leaved milkwort,
lance-leaved violet, purple gerardia, St. Lawrence
grapefern, tubercled rein-orchid and twisted yellow-eyed
grass. Several of these species are classified as
endangered in Minnesota, so careful management
practices should be observed in the area. Several
invasive species are encroaching into this fen,
predominantly giant reed and reed Canary grass. The
vast majority of wetland at the site is dominated reed
canary grass and a there is a small willow swamp.

Restoration activities in the reed canary grass wetland
surrounding the poor fen appear to be having some
success at eliminating the invasive grasses and favoring
more diverse stands of native species. It is still unclear
from our inventory if the previous removal activities and
prescribed burns as part of the wetland restoration work
occurring here will be successful in the long term. It is
apparent that this stand differs from most reed canary
grass dominated meadows in that there is much more
diversity and structure usually lacking in stands of reed
Canary or giant reed grass.
The northern and eastern portions of the site also have
extensive wetlands that occur amongst upland forests.
These wetland forests are dominated by quaking aspen
and green ash with varying amounts of American elm.
There is one small, but dense, patch of glossy buckthorn,
on the northeastern edge of the fen and one area
dominated by mature silver maples just north of the
parking lot. Most of the ground layer of these wetlands is
dominated by reed Canary grass, though lake sedge is
common in some of the wetter and more densely shaded
areas. Gray dogwood and willows are mixed in patches
throughout these wetlands.
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Most of the uplands of the site are good quality oak
forests dominated by a canopy of large oak trees with
various levels of diversity in the understory and ground
layer. Along the eastern edge of the park, the forest
stand is composed of large open-grown oaks with
younger red maple growing between the oaks completing
the canopy cover of the area. These maples are
generally mature and well-grown. A dense understory of
ironwood and basswood dominates throughout.

Site Recommendations
Pioneer Park is a good quality natural area worthy of
continued intensive management to restore and protect
the integrity of the high quality wetlands. The first thing to
consider for this park, however, is the external factors of
the landscape that maintain this fen system. This wetland
is fed by groundwater that is maintained by low nutrient
cool water, which keeps the substrate peat soil of the fen
saturated. Changes in groundwater quality or quantity
could drastically and irreparably damage this fen.

Historical Aerial Photos
1938 (Figure 2.2): 125th Ave NE is visible on this photo
along the southern edge of the site. A rectangular
agricultural field was just north of 125th Ave NE in the
southeastern corner and there was another irregular
shaped agricultural field on the eastern edge of the site.
Multiple ditches form Y-shapes in the northern portion of
the photo showing that there had been considerable
attempts to drain these wetlands. There were many trees
at this time.

Protect Groundwater (High Priority)
The first concern would be a loss of the consistent clean
groundwater supply to the fen. According to Figure 4 the
general direction of flow of the regional groundwater table
in Blaine is from the northeast to the Southwest,
consistent with the flow of streams and topography.
However, Pioneer Park sits near the southern edge of a
small watershed that flows northwest, into Coon Creek.
Thus, the critical water supply to the fen comes most
directly from adjacent land just south of the park, though
the regional water table, which is primarily recharged
north and east of the site, is also critical. To the north and
east of Pioneer Park the land is generally well forested
and undeveloped. Thus, much of the rainfall infiltrates
rapidly into the sandy soil in the area and helps maintain
the groundwater supply to the fen.

1964 (Figure 2.3): The ditches were still prominent
throughout the area with an additional ditch (since 1938)
running north along the western edge of the site. There
was a hand drawn red line with an X on the photo, under
which lies the current poor fen, which was clearly open
and unmanaged in this photo. The remnants of the
agricultural field are visible to the north of the road. It
seems the area had been left fallow.

Figure 2.2 - 1938 Aerial of Pioneer Park (Site 2)

Approximate
site outline

N

Figure 2.3 - 1960 Aerial of Pioneer Park (Site 2)

Approximate
site outline

N
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If the area around Pioneer Park is going to become
developed it is strongly recommended that the
stormwater systems utilize biological infiltration practices.
These practices should capture water before runoff
becomes concentrated into storm sewers and treat the
stormwater before infiltrating it. The water that infiltrates
should have low concentrations of dissolved nutrients
such as dissolved organic phosphorus or nitrates. Such
nutrients can negatively impact the fen community.
Furthermore, this area should be carefully managed to
reduce excessive chemical fertilization or other practices
that may contribute to nitrate leaching.
Continue to Restore the Rich Fen (High Priority)
The first priority in the management of the city open
spaces should be to protect the existing high quality fen
communities from invasive species or other degradation.
Other management activities should not take resources
away from protecting the areas that are already high
quality or have previously been restored.
Within the park, management should continue according
to the research findings of Critical Connections, Inc.
(2006). These recommendations apply primarily to the
current research area, but can be expanded north and
east to include all wetlands in the park. The techniques
that appear to be working so far include removing shrubs
and trees and scarifying the top layer of peat soil, about 1
to 2 inches deep. The disturbance to the soil appears to
benefit many native species while reducing the
dominance of non-native and aggressive grasses. The

scarification is acceptable in the areas that are degraded
fen, but this is not sufficient for areas that are dominated
by reed Canary grass, described below.
Giant reed and reed Canary grass should be
aggressively controlled with spot spraying within the fen
community where previous restoration methods have
taken place (Appendix C). In spite of the apparent
success of the management practices in the fen, invasive
grass species are still abundant. Control of these species
to prevent them from overtaking the central, highest
quality portions of the fen where the rare species are
abundant should be given the highest priority.

Ragged fringed orchid.
Photo by Tony Randazzo.
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Controlled burning should also continue to be utilized
every two to three years. The time of year for the burn
should be in the fall or early winter. Spring burns tend to
be difficult to administer on these wet sites.
Expansion of the fen should continue north and east of
the existing fen. Begin with the removal of woody plants
and then scrape the areas of reed canary grass between
6 and 12 inches deep. After scraping, monitor the plants
that establish in the area. If it is all reed canary grass, do
not focus a lot of energy here or consider scraping
deeper. If native species return encourage them to do so
and consider supplementing them with additional seed
and plants to accelerate establishment.
The goal should be to create native wetland communities
throughout the entire park. These activities should
expand from the existing restoration area and continue to
remain focused in the area mapped as the Rifle soil
series. This is roughly similar to the areas in the park that
are mostly reed Canary Grass with scattered trees.
Select manageable areas for restoration so each can be
closely monitored before expanding. Be careful not to
expand the area beyond that which can be followed
closely with monitoring and spot treatments to control
invasive species. Without these follow-up treatments, the
chances for failure will greatly increase.
If an area is not responding after at least 2 burns,
discontinue this practice and try a new area. It is likely
that reed Canary grass will continue to dominate in some

portions of this park. Restoration of reed Canary grass
areas to diverse native wetland should be a much lower
priority than restoring areas that revert quickly to native
plants. In the areas where restoration from reed Canary
grass is too difficult consider excavating small areas of
marsh or shallow ponds, these will help provide good
habitat for wildlife. Keep them small and secluded.
Manage Invasive Species in Oak Forest (High Priority)
The oak forests in the park are relatively intact and
dominated by native ground-layer and shrub species.
The major concern in these forests is the presence of
common buckthorn. Buckthorn should be controlled in
this park relatively soon or it will quickly become a difficult
to control problem.
Begin controlling buckthorn in the large upland island
north of the fen and progress, clockwise around the park.
Follow buckthorn control methods in Appendix C.
To ensure future success of buckthorn control, use
replacement plantings, especially in dense infestations,
where there is little or no remaining ground layer or
shrubs. The plantings should include species on the Oak
Woodland species list. Plant them as densely as possible
and follow-up with watering for the first year of
establishment and spot spraying to control buckthorn.

Figure 2.4: Site 2 (Pioneer Park)
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Manage degraded wetland forests (Low Priority)
The wetlands with aspen and green ash should be a low
priority for management unless it is found that removal of
the trees and burning promotes many native plants as
part of expanding the fen. If such removal results in
dense stands of reed canary grass and stinging nettles
without an increase in native species and diversity
discontinue clearing. Although these forests are typically
low quality natural areas, the forest canopy of this park
should remain intact.
Planting wet forest tree species and restoring forests to a
Wet Ash Swamp is likely more reasonable than restoring
wet meadow or fen to these areas. To do so, follow the
steps described in Appendix D.

Pioneer Park (Site 2) Work Table
Prior
-ity
1

Location

Activity

Acres

Fen

Glossy buckthorn north edge
Control invasives
within fen
Control buckthorn,
starting north of
fen
Expand restoration
techniques
Clearing wet
meadow
Node-planting wet
forest species
Restore savanna

1

Cost
estimate
$6,000

5

$3,000

22

$2,500/ac

40

$8,000/ac

2
acres
24

$18,000

0.8

$8,000

Fen
Oak Forest
2

3

Poor fen/Wet
Meadow
Degraded wet
forests
Degraded wet
forests
Oak savanna

Small clearing (Low Priority)
Restore clearing along east edge of site near the mulch
pile. Attempt to establish some bur oaks in this area, but
focus on control of invasive grassland species and
restoration of native prairie. Follow the plan laid out for
the degraded grassland in Laddie Lake Park (Site 1).
Follow-up
Continue to monitor and control invasive herbaceous
species in the fen. Also, aggressively prevent glossy
buckthorn from reestablishing. In the oak forests, follow
the common buckthorn treatments for at least five years
after removal, use foliar treatments and pulling to prevent
return. It should be monitored closely to prevent the
plants from producing seed.

Oak forest at Pioneer Park. Photo by Claire Luby.
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Site 3- Lochness Park
Site description-Background
Site 3 is Lochness Park, which is about 89 acres in size.
There is a small lake in the southeast corner of the park
and a man made hill in the middle, a capped former
landfill. This hill is surrounded by several wetlands, both
open and forested, as well as oak woodland and
degraded grasslands. The park contains several paved
trails, two picnic shelters, a fishing dock and a parking lot.
The soils in the park are largely disturbed and differ
significantly from the soils map (Figure 3.1). The hill that
dominates the northern half of the park is imported soil
that has not been mapped. The other soils are
predominantly moderately wet Isanti and very wet
Markey series. The dry Soderville series is a dry sandy
soil that is in some grasslands in the park.
Lochness Park is composed of woodland, open fields
and Lochness Lake. The lake is surrounded by a ring of
narrow leaf cattails. North of the lake is an area of
mudflats and marshes dominated by reed canary grass.
The northern section of the site is primarily dominated by
a large, manmade hill. The sides are covered by smooth
brome and the top by quack grass, Kentucky bluegrass,
and bird’s foot trefoil. The northern edge of the property
is dominated by a small pond, mudflats, and several
areas of forest. In the center of the northern edge is a
small red oak woodland with stands of birch and aspen

throughout. The ground layer is mostly Pennsylvania
sedge, interrupted fern and large-leaved aster.
Along the western edge are several disturbed woodlands,
clearings and marsh. The clearings are primarily
dominated by reed canary grass and goldenrod
The western edge of the park in the northern half
contains relatively good condition native plant
communities. The forest is a young oak forest dominated
by an early succession of quaking aspen. There are
many small and medium-sized oaks in the understory.
Although there is considerable smooth brome and
Kentucky bluegrass in the ground layer, these will likely
be shaded out by the tree canopy. Woodland herbs and
shrubs are common in this wet-mesic woodland.
Wet soils in depressions have a canopy of quaking
aspen, though cover is incomplete and it appears to be
too wet for oak establishment. However, these wetlands
are dominated by native species such as lake sedge,
sensitive fern, and tear-thumb in the deepest portions of
the basins. The edges are dominated by steeplebush,
gray dogwood, and raspberry.
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Historical Aerial Photos
1938 (Figure 3.2): There was a ditch that ran the length
of the photo on the eastern side. The area was
predominantly agricultural fields with scattered trees
throughout the site. It appears to have been used for
haying or pasture. The woodland on the northern edge of
the site occurred at the time of this photograph.
1964 (Figure 3.3): The prominent feature remained the
ditch that ran the entire length of the photo on the eastern
side. Agricultural fields still dominated the landscape,
although the trees had matured and spread a bit. The
woodlands were developing in the northwest corner and
near where the lake now occurs.
Site Recommendations
The ultimate goal of management at this site should be to
create a native oak woodland community surrounding
prairie on the man-made hill, the dominant feature in the
park. The wetlands that are scattered throughout the site
should be managed as forested or shrub swamps, as
some already are dominated by native trees, albeit
indicators of past degradation.
Protect oak woodland (Moderate Priority)
The native forests along the northern and western edges
of the property should be watched closely to maintain the
dominance of native species. The small oak woodland
along the north edge already contains small amounts of
invasive honeysuckle. The property just to the north had
a forest canopy until recently. This removal of that

canopy opens the northern edge and may promote
invasion by non-native species.
The first step in protecting the oak woodland should be to
establish a barrier of native shrubs and trees along the
northern edge and control all invasive species present.
Shrubs along the northern edge will shade the interior of
the woodland and limit the potential for introduction and
establishment of undesirable species.
Connect and expand oak communities (Moderate priority)
The forests along the western edge in the northern half of
the property should be expanded to connect to the
woodland along the northern edge. These areas should
then be expanded around the edges of the hill and the
trail that surrounds it. The quaking aspen is already
expanding north and east from the western edge and
should be allowed to continue.
Since the area between the two woodlands is relatively
small, it can be planted with saplings to begin
establishment of the expanded community. Small, bare
root saplings should be planted in the spring on a site
that was prepared the previous fall. Follow the
instructions for planting woodland in an old field or other
grassland (Appendix D) using oak woodland species
provided in Appendix A.

Figure 3.2 - 1938 Aerial of Lochness
Lake Park (Site 3)

Approximate
site outline

N

Figure 3.3 - 1964 Aerial of Lochness
Lake Park (Site 3)

Approximate
site outline

N
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After the northwestern corner is planted, the oak forest
should be expanded from the existing patches toward the
hill and into other portions of the park, including the
southern half. All of the uplands can be restored to oak
woodland, except the hill. Also, there are some dry soils
along the western edge that are small openings. These
can remain as small openings within the oak forest, but
can be restored to native vegetation, similar to an oak
savanna community, the process is described below.
Frisbee golf on landfill
There is a city plan to establish a disc golf course on the
hill that is a former landfill. This is an acceptable use for
this area and this area should be preferred over other
locations in the city open space. When planning the
course, the city should plan to avoid wooded areas or
large desirable trees and wetlands. The discs will often
sail off target and damage trees. Also, the players that
follow their discs will trample vegetation, compact the
soil, and may be tempted to go into muddy areas of
wetlands. Care should be taken to manage for these
effects on the natural areas.
Establish native prairie on hill (Low Priority)
The rest of the hill can be restored to prairie, which can
typically handle foot traffic. Non-native grasses currently
dominate the hill and provide little benefit to native
wildlife. Although prairie is unusual on an unnatural
feature, it can provide significant habitat benefits.

Existing vegetation will need to be eliminated. Since this
is a rather large area, and has considerable potential for
soil erosion, it will be best to avoid cultivation. If
necessary, for cost reasons, restore the western side of
the hill first, follow with the northern side, then the top of
the hill and then the other sides last.
Prior to seeding, the site should be prepared with
herbicide and prescribed burning. First, the site should be
sprayed with glyphosate in the late summer to kill all of
the plants. In the spring, burn the dead material and kill
early regrowth in May. Assess the site two weeks after
the burn and spray any fresh green material. At this time,
the soil should be bare and ready to seed.
Seeding should be performed with a seed drill. Use
species from the mesic prairie list in Appendix A for the
swales that begin on top of the hill and along the sides of
the hill. A dry prairie mix should be used for the driest
soils on top of the hill, especially along the edges. The
dry oak savanna mix should be used in the woodland
openings along the western border of the site.
For the first year the site should be mown at least once to
control weeds. There should be 2 visits per year to
control problem invasive weeds (see Appendix C), do not
try to spray annual weeds like lamb’s quarters, hoary
alyssum, etc., these plants will fade as native perennials
become established. Burning should occur every 2 years
for the first 10 years, then it can occur less frequently.

Figure 3.4: Site 3 (Lochness Park)
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Restore Wet Forests (Low Priority)
The degraded forests dominated by green ash and
cottonwood are typical of disturbed lowland forests that
occur throughout Blaine. In some cases, there is reason
to remove trees and attempt to restore open wetlands.
However, on this site, the alteration is too dramatic. This
forest restoration should follow the directions provided in
Appendix D where native wet forest species will be
augmented into the existing forest.
Begin by planting along the western edge of the property
in the stands of cottonwood and aspen using primarily
red maple, yellow birch, basswood, and black ash..
Closely monitor the initial plantings for about three years,
before doing any large-scale plantings. It will be
important to determine which species are thriving at this
site and utilize those species in future plantings. Also,
carefully protect the trees from deer. The protection will
allow the trees to be monitored more easily.

Lochness Park Work Table
Prior
-ity
1

2

3

Location

Activity

Acres

North edge of
woodland
North oak
woodland
NW - Oak
woodland
Oak
woodland
Large Hill

Plant shrubs

<1

Cost
estimate
$3,500

Control invasive
shrubs
Plant woodland –
spray, burn, plant
Expand woodland
planting areas
Prairie – spray,
burn, seed, mow
Node-planting –
spray, plant

7.5

$1,300

1.2

$10,000

4

$9,000/ac

28

$75,000
(3 years)
$10,500

Degraded
wet forest

Lochness Lake. Photo by Claire Luby.
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Site 4
Site description-Background
Site 4 is a small site, about 5 acres. It is adjacent to a
small city park. The west half is an old field dominated by
non-native, invasive plant species such as quack grass,
Kentucky bluegrass, smooth brome, and clover.
The east side of the site is disturbed woodland with
several small clearings. The forest is dominated by
aspen, boxelder, and scattered cottonwoods. The
understory is mostly elderberry, cherry and buckthorn. In
the northeast corner, there is a dense thicket of
buckthorn. Clearings are dominated by reed canary
grass, riverbank grape, and raspberry. The eastern edge
is defined by a drainage ditch. The wooded area contains
a high canopy of cottonwoods and abundant buckthorn.
Historical Aerial Photos
1938 (Figure 4.2): The majority of this site was
agricultural, especially in the west half. The east half may
have been pasture or hay field.
1964 (Figure 4.3): A large housing development was
constructed to the southeast of the site and many more
roads were built. A few scattered clumps of trees were
present, but the site was primarily used as a hay field.

Site Recommendations
This site is very small and degraded, both the woodland
and grassland areas. Therefore, this will be a low
management priority. Restoration of this site to an oak
woodland community should be the ultimate goal.
Control invasive shrubs (Moderate Priority)
The dense patches of buckthorn should be managed
soon. Since these areas are so dense it is recommended
that the area be treated using basal bark treatments.
Removal of the dead brush will not be necessary, as it
will be difficult to enter the area. Treatments should be
followed with foliar applications of herbicide before
replanting desirable oak woodland species. Follow-up
throughout the site will be required to ensure the
buckthorn remains under control.
Once the dense patch of buckthorn has been removed
and controlled ensure replacement with desirable species
as soon as possible. If no replacement occurs, it is likely
the area will revert to a dense grove of buckthorn again.
Do not remove buckthorn here without a replacement
plan in place and funded.

Figure 4.2 - 1938 Aerial of Site 4
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site outline

N

Figure 4.3 - 1964 Aerial of Site 4
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In addition, there is a patch of planted Siberian elm in the
park just west of Site 4. This is an invasive species and
should be removed. Replant oaks and other native trees
and use this area as an education opportunity.

Site preparation of the forest gaps should be relatively
simple following this approach: mow and cut out an area,
perform one herbicide application on invasive plants
within the gap and on the edges, then plant. Use small,
bare-root tree seedlings in spring and protect them from
deer. Plant densely and mulch the whole area. Monitor
the plantings and follow-up with invasive plant species
control, focusing on these planted gaps first.

Plant oak forest in old field (Moderate Priority)
The degraded grassland area is a good location for forest
restoration as part of a demonstration or educational
plan. The area is easy to access and close to
neighborhoods. It is a fine location to demonstrate the
restoration of an oak forest community with a mix of
horizontal forest structure. Ecosystem restoration of this
kind would function in contrast to past tree plantation
practices typical of the region.
The technique for this restoration should follow the steps
outlined in Appendix D - Planting a forest in an old field or
other grassland. Do not use direct seeding on this site
unless compost and heavy mulch are applied to ensure
sufficient moisture can be retained as soil on this site is
fairly dry and sandy.
Increasing tree diversity in gaps (Moderate Priority)
The woodland has a number of small opening and areas
dominated by buckthorn. Once the buckthorn has been
controlled, the gaps can be planted with oak woodland
species. It may help to expand these gaps to some
extent or to create new ones, keeping in mind that
existing or created gaps should be planted prior to
moving to new areas.

Proposed trail
The city had a proposed trail alignment along the north
edge of the site. This appears to be a logical location
both in terms of user access and as an existing trail,
improvements will represent limited disturbance. An
additional alignment was created to provide more
interesting trail segment through the wooded area.
Construction of this trail can also provide an impetus for
removing some of the brush in the forest and create
additional gaps for planting.
Site 4 Work Table
Prior
-ity
1

2

Location
(Figure 4.5)
North edge of
woodland
North edge of
woodland
In Park
Old field
Woodland
gaps

Activity

Acres

Control buckthorn

0.8

Cost
estimate
$6,000

Replacement
plantings
Remove Siberian
elm
Restore oak forest
Restore oak forest

0.8

$3,000

<1

$6,000

1.5
<1

$12,000
$8,000

Figure 4.5 Target Communities
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Site 5
Site description-Background
Site 5 is about 10 acres dominated mainly by oak forest.
This site is a narrow corridor between privately owned
lands. Red oak dominates the canopy while red maple
makes up much of the under-story and sub-canopy. The
ground layer is rich with many natives with the exception
of a dense stand of buckthorn on the western edge. On
the eastern side of the property, there is a section of oak
wilt and several downed trees and a dense ground layer
of foliage. Throughout the property, particularly on the
south side, there are several clearings primarily
dominated by reed canary grass and stinging nettles.
Historical Aerial Photos
1938 (Figure 5.2): This area was predominantly forested
in 1938. The southern section, where forest does not
currently exist, was in hay fields.
1964 (Figure 5.3): The southern edge was used for
agricultural purposes, likely a livestock grazing. The
northern portion was dense forest as it is today.
Site Recommendations
This site should be managed carefully in order to protect
this good quality oak forest community and protect
against oak wilt (See Appendix B). Since the site is
relatively small, the areas around this forest should also

be managed carefully. As the oak forest extends beyond
the site boundaries, it is potentially a good location for
partnerships with landowners interested in managing and
maintaining forest for habitat and ecological integrity.
Eliminate Buckthorn (High Priority)
The dense stand of common buckthorn along the
western border of the site should be aggressively
eliminated by cutting and stump treatments (See
Appendix C). Basal bark treatment can be used for large
female buckthorn in order to reduce the brush that needs
to be removed from the site.
Following buckthorn treatments, plant the area with oak
woodland plant species (See Appendix D for species list).
Portions of this buckthorn dominated area are low and
wet, so wet forest plant species should also be used. Any
oaks that are planted in this area should be white or bur
oaks, which are less susceptible to oak wilt than red oak,
which is more common on this site.
Expand oak forest into upland grassland (Low Priority)
The degraded grassland at the southern end of the site
can be restored to oak forest with intensive planting. This
area should be restored the technique described in
Appendix D - Planting a forest in an old field or other
grassland.

Figure 5.2 - 1938 Aerial of Site 5
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Wet forests and grasslands
Since these small wetlands are part of large complexes
that are off of the site, intensive management should not
be a high priority unless the whole wetland complex will
be managed. This is a highly degraded wetland that does
not present a problem to adjacent areas. The degraded
wet forest could be restored with the node-planting
technique described in Appendix D – Restoring
Degraded Wet Forests.

Site 5 Work Table
Prior
-ity
1

Location
(Figure 5.5)
Degraded
oak forest

3

Upland
grassland
Wetlands on
S. end

4

Activity

Acres

Eliminate buckthorn
– replacement
plantings
Expand oak forest

1.5

Cost
estimate
$15,000

<1

$5,000

Restore wet forests

2

$8,000

Proposed Trail
The proposed trail alignment is routed into the west side
of the site to limit the impact to the nicer portions of oak
forest. During construction, carefully follow the
recommendations for the prevention of oak wilt.
Follow-up
Monitor this site carefully for outbreaks of oak wilt and
manage appropriately, according to recommendations in
Appendix B.

Lopseed. Photo by Claire Luby

Figure 5.4: Site 5 Land Cover
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Site 6
Site description-Background
Site 6 is a small area, about 7 acres, with a fair quality
oak forest. New housing developments occur around the
site, limiting the ecological value. These factors can
benefit site management in terms of accessibility, but,
present management challenges associated with
abundant edge conditions and small core size. This
forest has a very open shrub layer and under-story. The
canopy is dominated by red and white oak although
aspen are present in the sub-canopy. Some of the lower,
saturated areas are covered by interrupted fern.
Historical Aerial Photos
1938 (Figure 6.2): The majority of the site was open
grassland with scattered trees and was likely grazed.
1964 (Figure 6.3): Much of this area was well wooded by
the time of this photograph.

Site Recommendations
This site should be managed carefully to protect the oak
forest community and defend against oak wilt (See
Appendix B). Since the site is relatively small, the edges
and adjacent properties should be managed carefully.
This is a good location to encourage landowners to plant
native trees and shrubs around the edges of the forest.
The edges provide good opportunities for invasive
species like buckthorn to become established. Plant the
edges of the stormwater pond to the west and along the
boulevard on the southeast side with native trees and
shrubs to provide additional shade to the interior, provide
an additional native plant seed source, and improve the
community connection to other natural communities.
Eliminate Buckthorn (High Priority)
There are some scattered buckthorn and other invasive
species along the northern edges of the property. These
should be removed soon to prevent further movement
into the site (See Appendix C). For this small area,
cutting, followed by stump treatments or pulling (by hand
or weed wrench) are the most logical methods for control.
The dead brush can be left on site to ease the removal
effort and provide wildlife habitat. Immediately after
removal of buckthorn and any other invasive species,
plant replacements using oak woodland plant species
(See Appendix D for species list).

Figure 6.2 - 1938 Aerial of Site 6
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Figure 6.3 - 1964 Aerial of Site 6
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Proposed trail
Although the city has no proposed trail through this site, a
potential corridor exists where there is already an existing
walking path. This path should be clearly designated,
designed, and encourage its use in order to reduce soil
and vegetation trampling throughout the site. The close
proximity to newly developing moderate density housing
will continue to impact this site, so designing for heavy
use in the near future is advised. Though this site is not
particularly sensitive, it offers an opportunity for
environmental learning in a residential setting. Additional
trails or activities could be performed in this site as long
as precautions are taken to protect the oak trees. This
may be a site where community involvement with
stewardship has high potential.
Forest at Site 6. Photo by Claire Luby.

Site 6 Work Table
Prior
-ity
1

Location
(Figure 7.5)
Entire Site

2
2

Site edges
Edges

Activity
Design Site Use
Plan and volunteer
stewardship
Eliminate buckthorn
Dense plantings of
shrubs

Acres

Cost
estimate
$5,500

~2
~7

$8,000
$14,000
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Site 7
Site description-Background
Site 7 is the largest open space parcel at 511 acres in
size. This site contains many plant communities including
wetlands, fens, upland grasslands, and oak and aspen
forests. Portions of this site contain high quality native
plant communities harboring rare species.
The predominant soils mapped for this site are the Rifle
and Markey series, both wetland soils. The Rifle series
occurs in the areas most likely to contain fens and wet
meadows. The Markey and Isanti series occur in other
wet and moderately wet areas dominated by reed Canary
grass. Upland oak forests primarily occur on Zimmerman
soils, whereas other degraded uplands are found where
the Lino series has been mapped. (Figure 7.1)
This site has a series of ditches that partially drain the
site into Anoka County Ditch 53-62. Three primary
ditches drain the site from west to east then to the south
in Branch 2, which begins along the northern property
boundary and flows south on the eastern edge. Branch 3
flows into Branch 2 just north of Austin Court. The
southernmost ditch roughly divides the northern tier of
the site from the southern tier that extends to the west.
Other secondary ditches are also found on the site and
flow into these primary ditches; most have been
abandoned but may still function to some degree.

The northern half of the site is predominantly wetland
dominated by reed Canary grass with varying degrees of
scattered green ash and aspen canopy. Giant reed grass
is also common in dense patches especially in the areas
nearest the fen communities. There is one primary
expanse of poor fen in this site that is intermixed with rich
fen and bog birch shrubland. This complex is currently
undergoing a variety of ecological restoration practices
and experiments for the City of Blaine (Critical
Connections Ecological Services, Inc. 2006).
The poor fens of this northern wetland complex are
dominated by bluejoint grass and wooly sedge (Carex
lasiocarpa). There are few shrubby patches and little
diversity in these areas. Sphagnum moss is common on
the soil surface.
The rich fens are more complex in appearance in that the
grass and sedge component is less pronounced.
Steeplebush and meadowsweet, both low shrubs, are
abundant, as is northern marsh fern and dwarf raspberry.
The rich fens also contain several of the rare species
found at this site including lance-leaved violet. A large fen
complex also occurs along the eastern edge of the site,
primarily in the neighboring property. Giant reed grass is
common throughout the fens, especially around the
edges and appears to be encroaching. The stands of
giant reed are dense, with few other species. Throughout
the area, smaller stems of this invasive grass are
present, especially in the poor fen.

Figure 7.1: Site 7 Soils
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There are two upland islands, one to the south and one
east of the fen complex that are dominated by large oaks.
These forests are relatively low diversity with ground
cover of Penn sedge and white snakeroot. There are few
invasive shrubs in the eastern area, though it is rather
common in the western island. Surrounding the oak
forests are areas of aspen and green ash, degraded
woodlands that are likely growing in partially drained peat
soils. Reed Canary grass is abundant below these trees.
Between the forests is the northernmost area of wet
meadow. There are several such meadows scattered
throughout the site. Each is dominated by bluejoint and
lake sedge with patches of northern marsh fern and
varying amounts of willow. Just north of Branch 3 there is
a wet meadow-shrub subtype dominated by willow.
The central portion of the site is predominantly wooded in
lowland forests dominated by aspen and green ash.
There are two upland openings that are dominated by
non-native grasses such as smooth brome and Kentucky
bluegrass. There are also two upland woodlands that are
dominated by quaking aspen and smooth brome.
The southern portion of the site is predominantly reed
Canary grass with scattered green ash and aspen with
reed Canary grass. There is also a large area of marsh
dominated by narrow leaf cattails. Along the northern and
western edges are upland areas dominated by oaks,
though these areas are degraded and have few native
species in the ground layer or understory. Buckthorn is
especially common in the western oak forest. There are

also a scattered, wet meadows dominated by bluejoint
and sedges as described earlier.
Historical Aerial Photos
1938 (Figures 7.2N and 7.2S): The ditches had already
been created before this photo was taken. North of
Branch 3 the area was primarily open wetland. The fen
and northern wet meadow were being used for hay. The
darkened area along the western boundary appears to
have been bare organic soil, perhaps it was being used
for peat mining or sod farming. The upland areas had
trails on them, likely from cattle in pasture.
South of Branch 3 was wetland with some woody and
shrubby areas. It is likely that much of it was being used
for grazing based on a variety of trails and openings.
1964 (Figures 7.3N and 7.3S): North of Branch 3 the site
is primarily open wetland with some trees. The forests
were becoming denser and there was no apparent
farming. South of Branch 3 there was some grazing.
These openings correspond to areas that are mapped as
uplands and are relatively open. However, in the
southwest portion of the site there was not any clear
utilization of the area for grazing or haying. The site was
becoming pretty well forested and brushy.

Figure 7.2N - 1938 Aerial of the North half of Site 7
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Figure 7.2S - 1938 Aerial of the South half of Site 7
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Site Recommendations
The portion of this site north of Branch 3, contains high
quality native plants communities (see Figure 7.4).
Management recommendations for the fens in this
natural area are similar to those for Pioneer Park and
both sites should be high priority for natural areas
management by the city. As with Pioneer Park, protection
of the groundwater resource that maintains this fen and
wet meadow complex are essential.
Protect Groundwater (High Priority)
This site is in the northwestern edge of the Rice Creek
Watershed and in the Anoka County Ditch 53-62
subwatershed (See Figure 5). Since it is so near the
edge of these watersheds, the primary source for
groundwater for this fen is from the regional groundwater
table. Stormwater infiltration systems around this site
should be a major focus of treatment. Any new
development along the northern edge of this site should
provide stormwater systems with a focus on water quality
treatment and infiltration. The city should systematically
infiltrate treated rainwater throughout.

Pervious pavement allows infiltration under a parking lot.
Photo by Todd Rexine.

Raise the water levels (Moderate Priority)
Managing flow in ditches could help to maintain
hydrology in this wetland system and potentially increase
the area that could be restored to native communities.
This is most likely feasible in the area of Branch 3, since
other branches directly affect neighboring property. A
water control structure in Branch 3 could raise the local
water table, but should not impact neighboring homes or
property. The Rice Creek Watershed District
recommends a water control structure to raise water
levels be placed in Ditch 53-62 upstream of Austin Court
(Emmons & Olivier Resources, 2006). Installation of such
a structure should include continued hydrologic
monitoring of neighboring parcels to ensure they are not
impacted by changing the water level.

Figure 7.3N - 1964 Aerial of the North half of Site 7
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Figure 7.3S - 1964 Aerial of the South half of Site 7

Approximate
site outline

N

83

The adjustable water control structure should be installed
near the east end of Branch 3 or, better still, in Branch 2.
Such a structure allows control of the water level so that
it can be adjusted periodically as the site is monitored.
Raise the water level slowly, about 6 inches per year.
Continue to monitor local wells and raise the water level
at least 2 feet or more if the wells do not indicate any
potential problems for neighbors.
As the water is raised, diligently monitor water levels in
the area and examine the plant community carefully. If
standing water begins to appear in the fen, the water
level is probably too high. This is unlikely since the fens
are far from Branch 3. The goal of this change in water
elevation is to help maintain the level of the groundwater
at the site and to make conditions more favorable for
expanding wet meadow. Drainage at this site has had a
negative impact on the plant community and contributes
to the abundant reed Canary grass.
Continue to Restore the Fen (High Priority)
The first priority for the city open spaces should be to
protect the existing high quality communities from
degradation due to invasive species. Ensure that any
management to expand the fen at this site does not take
resources away from protecting the existing high quality
areas or those that have previously been restored.
This site should be managed with the techniques
developed by Critical Connections Ecological Services,
Inc at Pioneer Park. At this site, glossy buckthorn was not

found, so removal of woody plant material is not
necessary for fen management. However, there are
several dense patches of giant reed grass. These areas
should be the first areas targeted for restoration activities
(many of the largest colonies are mapped in Figure 7.4).
Remove the aboveground plant material and scarify the
soil surface. Begin with the patches of giant reed that are
adjacent to the fens in the northern portion of the site and
continue to attack the giant reed grass that is occurs
throughout the site.
Isolated individuals of giant reed occur throughout the fen
complex, these should be spot treated carefully so as not
to damage neighboring vegetation. The best control
method for this species is cutting and treating the cut
edge of the stem, which is somewhat time-consuming.
However, controlling this invasive species early is easier
and cheaper than removal and replacement after a
monotype has established.
The fens along the eastern boundary should be managed
to prevent giant reed grass and further degradation. The
majority of the fens are on private property, but
management should be encouraged. These sites may be
suitable for easements or purchases by the city.

Figure 7.4: Site 6 and 7 Land Cover
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Controlled burning should be utilized every two to three
years, preferably in the fall or early winter (refer to
Pioneer Park/Site 2 recommendations). Continue to
expand the fen communities into giant reed grass
patches first and then expand these restoration
techniques south along the western side of the oak forest
island. Attempt to connect the fen communities with the
wet meadow just north of Branch 3. Also attempt to
expand the fen and wet meadows in the areas dominated
by the Rifle Soil series, this soil type is most likely to be
restored to native wet meadow or fen plant communities.

Rich fen at Site 7. Photo by Tony Randazzo.

Ensure that the restoration projects are monitored
carefully. Those areas that do not increase diversity after
treatment should be abandoned for alternative restoration

efforts. Instead, focus on areas where success is
occurring after initial removal and one or two prescribed
burns. Large areas of reed Canary grass could be
excavated to a deep marsh or shallow pond, which can
benefit many wildlife species, including ducks. Take great
care to avoid altering hydrology and negatively impacting
the fens and wet meadows.
The wet meadow restoration methods will be similar to
those in the fen communities. Aggressively remove
topsoil where there are dense stands of giant reed or
reed Canary grass. Begin with the patches that are in the
wet meadows and then expand those wet meadows
incrementally along the edges. Utilize prescribed burns
frequently and allow the burns to move through stands of
reed Canary grass adjacent to the targeted restoration
area. Achieve a high proportion of native and diverse
wetland cover before moving into a new degraded area.
Protection of existing native plant communities should
always be considered a first priority.
Wet Meadows in the southern portion (High Priority)
Carefully protect the wet meadows in the southern half of
the site from encroaching invasive grasses. The highest
priority is to make certain that invasive plant species do
not become dominant throughout these communities.
Expanding these areas is a lower priority than protecting
them, but expansion should occur once other invasive
species problems are controlled.
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canopy throughout much of the site. A couple of uplands
are already forested with quaking aspen and should be
planted with bur, red, and white oaks as well as other oak
forest species (see Appendix A for species list). The
trees and shrubs will grow beneath the thin canopy of the
aspen and will eventually create a forest canopy.

Wet meadow at Site 7. Photo by Tony Randazzo.

Manage Invasive Species in Forest (Moderate Priority)
The Oak Forests at this site are relatively degraded. They
were likely heavily grazed, though there are still areas
dominated by native ground layer. Therefore, the primary
management concern for this site is the control of
common buckthorn and other invasive shrubs.
To ensure future success of buckthorn control, use
replacement plantings, especially in dense infestations,
where there are little or no remaining natives. The
replacement plantings should include species on the Oak
Woodland list. Plant them as densely and follow-up with
watering for the first year of establishment, ongoing spot
spraying to control buckthorn, and deer protection.
Restore uplands in central portion to forest (Low Priority)
There are 4 small uplands north of the southernmost
ditch. These should be managed as forests to maintain

The uplands that are more open, can be restored to oak
forest using the procedure described in Appendix D Planting a forest or woodland in an old field or other
grassland. Create small upland forests within a broader
area of wet forests to create a full forest without gaps.
Management of degraded wet forests (Low Priority)
The wetlands with aspen, green ash, and box elder
should be a low priority for management unless it is
found that removal of the trees and burning promotes
many native plants as part of expanding the fen. If such
removal results in dense stands of reed canary grass and
stinging nettles without an increase in native species and
diversity discontinue clearing. Although these forests are
typically low quality natural areas, the forest canopy of
this park should remain intact.
Planting wet forest tree species and restoring this forests
to a Wet Ash Swamp is likely more reasonable than
restoring wet meadow or fen to these areas. To do so,
follow the steps described in Appendix D.
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Proposed trails
The city has already proposed a number of trails through
this site. Figure 7.5 shows an option for trail alignment to
avoid impacts to the high quality plant communities. The
trail running north-south through the site is aligned to
avoid the fen in the northern end of the site and connect
to the exiting trail on the upland oak forest. It then
meanders south while minimizing wetland impacts. Just
north of the southernmost trail connection the trail goes
along the western edge of the site and through a portion
of a native wet meadow, though this community is quite
degraded in this area.
One spur that connects to the road on the south edge of
the site follows a berm along the east side of a northsouth ditch. The trail that connects to the west edge of
the site meanders into an upland area with a degraded
oak forest and continues roughly along a portion of an
existing trail that has been used by ATV’s.

Site 7 Work Table
Prior
-ity
1

Location

Activity

Acres

Fen

Control invasives
near fen
Control invasives
near wet meadows
Expand native
plant communities
Control buckthorn
Add water control
structure
Restore oak forest

48

Cost
estimate
$75,000

40

$40,000

Up to
140
30
-

$10,000/ac
$35,000
$10,000

10

$30,000

100

$5,000/node
(up to 50)

Wet meadows
2

Wet meadows
Oak forests
Branch 3

3

Uplands in
central portion
of site
Degraded wet
forests

*Node-planting wet
forest species

Two additional trail connections were proposed to
connect portions of the surrounding neighborhoods.
These connections avoid native plant communities, but
travel through a lot of wetland. Therefore, although it
would be a good idea to provide this additional access
and connections, it may be cost prohibitive due to
wetland impacts. One option may be to create walking
trails that would not require wetland impacts, similar to
the mulched trails in Pioneer Park.
Oak forest in Site 7. Photo by Tony Randazzo.

Figure 7.5 Target Communities
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Sites 8, 9, 10, and 11
Site description-Background
Site 8
Site 8 is about 16 acres of wet prairie, wet meadow, and
wetlands dominated by cattails and reed Canary grass.
The soils on this site are primarily Isanti Series, with a
small area mapped as Markey soil (Figure 8.1).
This site is surrounded by housing developments and
contains a mitigation wetland. The northern portion is
dominated by reed canary grass and cattail marshes.
However, in the middle of the site there is a strip of wet
prairie that is overgrown with gray dogwood and willows
with openings dominated by sedges and large patches of
fen betony and northern marsh fern. Tubercled rein
orchid, a rare species, was found along the southern
edge of this prairie. In the southern portion of the site,
there is a wet meadow dominated by lake sedge,
bluejoint grass, and scattered willows. Several
depressions are dominated by cattails and tickseed. No
water was observed in these depressions this dry
summer, though the aerial photo from 2005 appears to
show some standing water.
Site 9
Site 9 is about 12 acres and contains a two small wet
meadows and some disturbed woodland. The soils of this
site are Isanti and Markey soils, which occurs where
there is a wet meadow (Figure 8.4).

Rare species were found in the southwestern edge of the
site wetland along the edge, a small area of that should
probably be considered a wet prairie, but it is a very small
part of a larger wet meadow. The rare species that were
found: twisted yellow-eyed grass and lance-leaved violet
were located off the property on private land. These had
been recorded here previously according to the MN DNR
Element Occurrence Records from 2006. Lance-leaved
violets were also found in the wet meadow-shrub subtype
in the southeastern portion of the site and are abundant
on the property just to the east of Site 9.
The wooded portions of this site are disturbed. The
canopy is dominated by quaking aspen with scattered
Northern Pin Oak; however, the shrub layer is thick with
glossy buckthorn in the wetland areas and common
buckthorn in the uplands.

Wet Meadow at Site 9 with encroaching glossy buckthorn.
Photo by Claire Luby
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Site 10
Site 10 is approximately 21 acres in size. The site
contains open water surrounded by wetlands. Most of
this site has been modified. The soils map shows Isanti
and Markey soils, though the modifications of the site
have greatly changed this substrate. Some prairie has
been restored between the ponds, but otherwise the
plant communities are quite degraded. The landowners
surrounding the pond, especially on the western edge
have encroached into city open space with their lawns.
Site 11
Site 11 is primarily a restored wetland with open water
and several small islands. The restored wetland
dominates the site, though additional wetlands occur
along the edges. The soils were mapped as Isanti and
Markey Series, though much of that has been excavated
for the restored wetland (Figure 8.1)
The edges of the pond are dominated by cattails. There
are numerous small islands in the pond, on which a large
population of Canada geese keeps the vegetation quite
short. In the southwestern corner of the site there is a
willow swamp surrounded by tufted reed canary grass
mixed with a few tussock sedges. On the western edge
little bluestem and side-oats grama dominate a restored
dry prairie with a few problematic invasive species. In the
northwestern corner a large reed canary grass meadow
transitions to a wet meadow that is almost exclusively
bluejoint grass and wooly sedge.

Historical Aerial Photos
1938 (Figure 8.2): The area of the sites was primarily
farmland, though there was no cultivation within the sites.
Site 11 was used as a hayfield, whereas the southern
sites (8-10) were likely used for pastures. The southern
sites were a mix of wooded areas and open wetlands and
there were some livestock trail
1964 (Figure 8.3): Aside from woodlands that are likely
uplands where the current housing developments sit, the
sites were open grasslands. The areas were likely used
for hay and the wooded area in the southeast corner was
probably a pasture. The rectangles in the south-central
portion of these sites may have been cultivated or used
for peat or sod farming. However, those areas have since
been excavated for ponds in Site 10.
Site Recommendations
These sites can be managed together as one clear unit
of land with similar priorities throughout. Since most of
the sites are open wetland, this site is a good location for
wetland restoration projects and restoration of open
grasslands. Aside from small units of land that are
already forested in the eastern portion of Site 10, the site
should be maintained as open wet meadow, prairie, or
marshes. The ponds should be managed to maximize
native vegetative buffers and to protect water quality.

Figure 8.2 - 1938 Aerial of Sites 8-11
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The wet meadows in Sites 8 and 9 are the highest priority
because of the dominance of native species and
presence of rare species. These are in relatively good
condition, although invasive species and brush are well
established in some areas.
Protect groundwater
As in Pioneer Park and Site 7, the high quality wetlands
at this site are strongly dependent on groundwater
recharge. These sites are in a developed area where
recharge is limited by impervious surfaces. Encourage
residents to install rain gardens and use other stormwater
practices that encourage infiltration. Use city property to
demonstrate such practices by installing rain gardens
and retrofitting parking lots to increase infiltration.
Also, consider directing stormwater to Site 8 or 9, treat it
in stormwater ponds and then allow it to infiltrate. Create
these treatment areas and stormwater ponds in already
degraded areas, dominated by reed Canary grass. For
example, there are opportunities along the eastern edge
and in the northeastern portion of Site 8 to redirect water
from street storm sewers into the site.
Eliminate glossy buckthorn (High priority)
Two patches of glossy buckthorn in Site 9 are
encroaching into the wet meadows. The southernmost
patch is sprawling and will eventually overtake some
populations of lance-leaved violet a rare species.
Removing this glossy buckthorn should be a high priority
to protect rare species and restore this wetland. Make

certain that the buckthorn is controlled before it spreads
west into the neighboring property.
To restore these areas follow the restoration methods for
glossy buckthorn in Pioneer Park. Cut and treat the
stumps with herbicide according to recommendations in
Appendix B. It appears that there are many desirable
species present in these buckthorn patches, so it should
not be necessary to scarify the soil surface after cutting.
After a year of new growth, burn the area, including the
surrounding wet meadow and oak forests.
Begin the restoration process in the southern patch of
glossy buckthorn. Burn this southeastern portion of Site 9
in the fall. This burn will reduce some of the willow
abundance but will benefit overall diversity of the wet
meadow. The willows should not be removed or
controlled other than periodic prescribed burning. The
fires should carry into the oak woodland on the eastern
end of Site 9. If possible, burn the neighboring property to
the west of Site 9 as well. The wet meadow complex
occurs west of the glossy buckthorn patch and several
individuals of lance-leaved violet occur there as well.
Remove glossy buckthorn in the western portion of Site 9
and perform a similar burn that includes the southern end
of Site 8. Continue to burn every 2 to 3 years, alternating
between spring and fall burns. In the woodlands, there is
some common buckthorn, this should be cut and treated
throughout the woodland before burning.

Figure 8.3 - 1964 Aerial of Sites 8-11

Approximate
site outline

N

95

Control Brush in Wet Prairie (High priority)
The wet prairie in the middle of Site 8 has a lot of brush,
though mostly native species: willows and gray dogwood.
These shrubs can be cut but should not be treated. The
primary purpose for cutting is to allow a prescribed fire to
carry through the brush and more drastically open the
prairie and surrounding wet meadow in the spring over in
the year following the cutting. The fire should include the
northern portion of the western side of Site 8, in
combination with prescribed burns for Site 9, this should
allow the whole western portion of Site 8 to be burned.
Closely monitor the extent of reed Canary grass to
ensure that it is not encroaching into areas now
dominated by native wet meadow species. The spring
burns may help to control some of the reed Canary
grass, especially when these are performed in the middle
of the spring. However, do not rely on this as a control.
Prescribed burning (High priority)
Implement burns throughout the sites. This includes all of
Sites 8 and 9, including burns into the oak woodland on
the ground. Woodland ground-fires can be an effective
way to control buckthorn after it has been cut and
treated. The fires may not carry well through portions of
the woodland, which is a good way to create a diversity
of conditions. Make sure, however, that buckthorn is
controlled in the areas that do not carry the fire. Repeat
burns every 2 to 3 years for the first 10 years and every 5
to 7 years after that.

On Site 10, prescribed burns should be performed
periodically, every 3 to 5 years in the grasslands of the
western end and the prairie along the trails. Control
invasive grassland and prairie species in these areas.
Burn the entire area along the southern edge of the pond,
this will damage many of the willows. Do not burn in the
woodlands on the eastern end of the site or in the small
grasslands within them. Manage the woodlands as wet
forests and restore them with supplemental plantings, as
described in Appendix D; these forests are low priority.
Site 11 has grasslands and restored prairies around the
open water wetland. Portions of these areas are
becoming overgrown with willow and would benefit from
prescribed burns. The burns may decrease the
dominance of reed Canary grass, especially in the areas
where the tussocks formed. In the northeastern corner,
the first priority for a prescribed burn, the bluejoint
dominance may also be decreased by a spring burn.

Yellow blusher (Amanita flavorubescens) at Site 11 is a mycorrhizal
fungus that is associated with oak trees. Photo by Claire Luby.
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Site 12 “Lever Street”
Site description-Background
The Site 12 parcel is relatively small, nearly 12 acres of
which almost four acres is open water. Over 2.5 acres is
fair quality oak forest, and a fringe of mesic prairie/cattail
marsh plant community comprises the remaining 5 acres
(approximately 1/3 of this acreage is marsh/cattail fringe
along the pond shoreline).
The majority of soils present on this site are Rifle and
Markey soils (see Figure 12.1), which occur along the
cattail marsh fringe and beneath open water. The
presence of Isanti (upland) soils beneath the pond and
the lack of observable water in historic aerial
photographs (see Figures 12.2 and 12.3) suggest that
the site was once excavated to create open water
conditions. Isanti and Lino soils are located beneath oak
and lowland hardwood forest plant communities at Site
12 (see Figure 12.4).
Along the northwestern boundary of the site a long
hedgerow is heavily infested with buckthorn and box
elder trees. The lower portions of the northwestern
corner contain a large, reed canary grass and raspberry
meadow that transitions to cattail marsh dominated
primarily by cattails.

Great River Greening

Oak forest and intermediate fern at Site 12.

The pond edges are dominated by cattails but do have a
surprising amount of diversity amongst them. Species
like wholly sedge, soft stem bulrush, and blunt spikerush
species are found in areas throughout the wetland
mudflats. Further upslope is a fairly diverse mesic prairie
plant community (between the cattail fringe and
woodland edges throughout the site).
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The wooded portions of this site are becoming heavily
infested with buckthorn (especially the eastern woodland
edge). The canopy is dominated by red oak with
scattered red maple; however, the shrub layer is thick
with buckthorn. These woodland communities are only a
small portion of greater woodland areas beyond the site
boundary.
Historical Aerial Photos
1938 (Figure 12.2): The majority of Site 12 was likely an
open grassland/wet meadow with two patches of oak
woodlands to the east and west.
1953 (Figure 12.3): Much of this area was still open
grassland/wet meadow at the time. Notice the lack of
open water on the site at this time.
Site Recommendations
This site should be managed carefully to protect the oak
forest community and defend against oak wilt (see
Appendix B). Since the site is relatively small, the edges
and adjacent properties should be managed carefully.
The majority of this site should be maintained as mesic
prairie and cattail marsh. The ponds should be managed
to maximize native vegetative buffers and to protect
water quality. The woodland parcels should be managed
and maintained as oak woodland plant communities (see
Appendix A).
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Eliminate Buckthorn (High priority)
Buckthorn is most prevalent in the southern forested
portions of the site along the west and east sides of the
pond. The small sliver of oak forest along the east site
boundary is nearly impenetrable due to the heavy
establishment of buckthorn. Buckthorn should be
removed soon to prevent further movement and
establishment into intact portions the site (see Appendix
C). For this small area, cutting, followed by stump
treatments or pulling (by hand or weed wrench) are the
most logical methods for control. The dead brush can be
left on site to ease the removal effort and provide wildlife
habitat. Immediately after removal of buckthorn and any
other invasive species, plant replacements using oak
woodland plant species (see Appendix D for species list).
Reed Canary Grass Control (Low priority)
Since reed canary grass is abundant throughout the
upper and lower portions of the site covering over 50% of
the non-forested areas, it would be very challenging to
remove it from the site. Try the soil removal and
disturbance techniques recommended previously for the
fens in Pioneer Park and Site 7. Scrape the top layer of
soil with reed canary grass and monitor the species that
become established. Also, make sure prescribed burns
carry through the treated area and follow-up the
restoration with spot treatments of invasive species. This
practice should be performed only where it is successful;
if it is unsuccessful only attempt to control reed canary
grass when resources are available.
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Figure 8.4: Sites 8,9,10,11 Land Cover
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Burns will probably increase the diversity on the site.
These areas should be burned annually in the spring for
at least 5 years, depending on the species changes that
occur. It is not necessary to burn the dry prairie this often.
After five burns change the burn regime to every 3 or 4
years and vary the season of the burn. Also, attempt to
burn into the grassland area along the trail and east of
the site property boundaries, assuming this is acceptable
on that property.
Lakeshore Restoration (Low priority)
Some portions of the open wetlands, especially in Site
10, have mown lawns to the edge of the open water.
These areas should be restored to native tallgrass prairie
to buffer the wetland from nutrient runoff from the lawns
and improve water quality and habitat. This can also
reduce the presence of Canada geese in the yards of the
neighbors. The residents that have been mowing to the
shore into the open space parcels may not welcome
these plantings. Consider a compromise solution that
allows a narrow access trail to the shore of the open
water if it is acceptable to the city.
Reed Canary Grass Control (Low priority)
Since reed Canary grass is abundant throughout many of
these wetlands, it would be very challenging to remove it
from these sites. Attempt to control it in the patch
between the east and west end of Site 9 first. Try the soil
removal and disturbance techniques recommended
previously for the fens in Pioneer Park and Site 7. Scrape
the top layer of soil with reed Canary grass and monitor

the species that become established. Also, make sure
prescribed burns carry through the treated area and
follow-up the restoration with spot treatments of invasive
species. This practice should only be performed where it
is successful, if it is unsuccessful only attempt to control
reed Canary grass when resources are available.
Follow-up
Continue to monitor wet meadows for problematic
invasive species, especially glossy buckthorn and giant
reed grass. Continue to use prescribed burning in all of
the sites, except the east end of Site 10.

Site 8-11 Work Table
Prior
-ity
1

2

3

Location

Activity

Acres

Wet meadow
(Site 9)
Wet Prairie
(Site 8)
Throughout
sites 8, 9, and
11, most of 10
Sites 10 and 11
near open
water

Eliminate glossy
buckthorn
Cut brush and
burn surrounding
Prescribed burns

2.5

Cost
estimate
$15,000

~10

$8,500

~10
ea.

$5,000

Lakeshore
restoration

~2

$12,000

Figure 8.5 Target Communities (Sites 8-11)
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1.

2.

3.

4.
5.

6.

City-wide priorities
Increase infiltration throughout the city
There are many ways to potentially accomplish this
including: establishing regulations for new developments
that favor infiltration practices over other stormwater
treatment; create stormwater fees that are charged to
residents based on the amount of runoff they contribute to
stormwater systems; install rain gardens in city parks and
right of ways; or provide cost-share assistance to citizens.
Pioneer Park Fen
Restore and manage Pioneer Park fen to protect it from
degradation due to invasive species, groundwater
degradation, or physical alterations.
Site 7 Northern Wetland Complex
Maintain these fens and associated groundwater as a high
priority. Control giant reed grass on this site.
Sites 8-9 Wet Meadows and prairies
Remove glossy buckthorn and begin burning these sites.
Pioneer Park Oak Forest Invasive Species Removal
Control buckthorn throughout Pioneer Park to prevent it
from becoming a major problem.
Laddie Lake Park Oak Savanna and Oak Woodland
Although this is a small site and small natural area, this is
the only barrens oak savanna found in the open spaces of
the city. Ensure that the prairie stays open by removing and
controlling brush encroachment. Begin burning this small
area and allow the fires to carry into the edges of the oak
woodland areas. These are relatively simple steps to
maintain this unique community.

7. Expand fens and wetlands
Once the above priority projects have been completed, the
city should begin to expand native plant communities.
Begin the expansion projects in Pioneer Park and in Site 7,
while completing the below priorities. After the below high
priority projects have been completed work more
intensively on these two sites.
8. Site 7 Buckthorn control
Control buckthorn in oak woodlands throughout this site to
prevent it from becoming a major problem on the site.
9. Site 5 Buckthorn removal
Prevent buckthorn from overtaking the forest, both in this
site and in the surrounding area.
10. Lochness Lake (Site 3) Protect woodland from buckthorn
Prevent buckthorn from becoming established on this site
so that expansion of the oak forests here will be successful.
11. Site 4 and Laddie Lake Park (Site 1) Remove buckthorn
Limit buckthorn on all sites throughout the city to reduce
the sources of seed.
The above list does not cover all of the work that can be
completed by the city. As this list is completed, the city should
continue with projects in Pioneer Park and Site 7 and
improving stormwater infiltration. Especially focus on the
expansion of the native wetland communities and raising water
levels in Site 7. Continue with other projects on other sites but
ensure that resources are primarily used on those expansion
efforts where diverse wetland communities are naturally
returning after invasive removal.
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Annual Activities Tables
Estimate
Cost/Unit

Estimated Cost

Rain garden installations/plantings (v)

~$5,000/
small rain
garden

N/A – consider costshare programs

Glossy buckthorn
removal – Pioneer
Park and Site 9

Hand-cutting and mechanical, followup with herbicide treatments

$5,000/acre

$17,500

Winter

Brush removal –
Laddie Lake Park

Hand-cutting conifers and treating
deciduous shrubs

$4,000/acre

$4,000

2008-3

Early spring

Giant reed grass
control Site 7 fens

Cut all biomass and remove with
rakes – scraping the surface

$6,000/acre

$18,000

2008-4

Spring-Fall

Invasive control in
fens – Site 7 and
Pioneer Park

Herbicide applications within fens –
spot treatments

$500/acre

$7,500

2008-5

Early Fall

Invasive control in
wet meadows – Site
9

Herbicide applications

$500/acre

$2,500

2008-6

Late-fall Winter

Control buckthorn in
forest - Pioneer Park

Basal bark treatments and cut-andtreat and pulling (v)

$2,500/acre

$25,000

Total

$74,500

Year –
I.D.

Timeline

Activity

2008-?

Year-round

Improve infiltration

2008-1

Winter

2008-2

Details (v=amenable to volunteer
participation)
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Year –
I.D.

Timeline

Activity

Details (v=amenable to volunteer
participation)

Estimate
Cost/Unit

Estimated Cost

2009-1

Winter

Cut brush from wet
prairie – Site 8

Hand cutting without herbicide

$250/acre

$2,500

2009-2

Early spring

Giant reed grass
control – near Site 7
fens

Cut all biomass and remove with
rakes – scraping the surface

$6,000/acre

$18,000

2009-3

Spring

Burn wet prairie –
Site 8

Prescribed burn crew

-

$5,000

2009-4

Spring-Fall

Invasive control in
fens – Site 7 and
Pioneer Park

Herbicide applications within fens –
spot treatments (fens have expanded)

$500/acre

$9,500

2009-5

Fall

Invasive control in
wet meadows – Site
9

Herbicide applications – target glossy
buckthorn

$400/acre

$2,500

2009-6

Late fall

Burn wet meadows –
Site 9

Prescribed burn in wet meadow and
area where glossy buckthorn cut

-

$5,000

2009-7

Late fall

Burn fens – Site 7

Prescribed burn on about half of fen
and into surrounding areas

-

$8,000

2009-8

Late-fall Winter

Control buckthorn in
forest - Pioneer Park

Basal bark treatments and cut-andtreat and pulling (v)

$2,500/acre

$25,000

Total

$75,500
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Year –
I.D.

Timeline

Activity

Details (v=amenable to volunteer
participation)

Estimate
Cost/Unit

Estimated Cost

2010-1

Winter

Install water control
structure – Site 7

Place near confluence of Branch 2
and 3 – raise slowly

-

~$10,000

2010-2

Early spring

Giant reed grass
control – near Site 7
wet meadow

Cut all biomass and remove with
rakes – scraping the surface; target
northernmost wet meadows

$6,000/acre

$12,000

2010-3

Early spring

Expand fen – Pioneer
park

Scrape upper layers of reed Canary
grass to bare peat soil

$10,000/acre

$20,000

2010-4

Spring-Fall

Invasive control in
fens – Site 7 and
Pioneer Park

Herbicide applications within fens –
spot treatments

$500/acre

$9,500

2010-5

Late fall

Burn fens – Pioneer
Park

Prescribed burn in entire fen area and
expanded portions

-

$8,000

2010-6

Late fall

Burn wet meadow –
Site 7

Prescribed burn to reduce willow

-

$5,000

2010-7

Late-fall –
Winter

Control buckthorn in
forest - Pioneer Park

Foliar applications, resprout cutting
and re-treat, pulling (v)

$500/acre

$10,000

Total

$74,500
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Future Timeline – Annual Projects
This assumes the city will complete all of the City-wide priorities and continue maintenance on those. Additional work on
lower priority projects is recommended, but not included in this table.
Year –
I.D.

Timeline

Activity

Details (v=amenable to volunteer
participation)

Estimate
Cost/Unit

Estimated Cost per
year (2007 costs)

Every
year

Winter

Invasive control in
fens – Site 7 and
Pioneer Park

Herbicide applications within fens –
spot treatments (should get cheaper
per acre each year)

Next 5 to
10 years

Early spring

Expand fen – Pioneer
Park and

Scrape upper layers of reed Canary
grass to bare peat soil (2 acres per
year max)

$10,000/acre

$20,000

Next 5 to
10 years

Spring

Forests – Lochness
Park, Sites 4, and 7

Prepare sites and plant forest in old
fields and within degraded forests (v)

$3,500/acre

$7,000

Next 5 to
10 years

Summer

Monitor fen
expansions

Ecologist survey, inventory, and
planning changes

Every 2
years

Late fall

Burn fens

Prescribed burn in a portion of the fen
at Site 7 or Pioneer Park

$8,000 per
burn

$4,000 (per year)

Every
year

Late fall

Burn wet meadow –
Site 7, 8, or 9

Carry out 1 at least 1 burn on a wet
meadow every year

$5,000 per
burn

$5,000

Next 5 to
10 years

Late fall –
Winter

Buckthorn cutting in
forests

Get Pioneer Park and Site 7 under
control first then move to other sites

$2,500/acre

$12,500

Every
year

Late-fall –
Winter

Buckthorn follow-up
in forests

Scan sites for buckthorn and spottreat them throughout city

$500/acre

$10,000

Total for next
~10 years

$70,500

Annual total

$24,000

$10,000 next 5 year
$5,000 annual

$2,000
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Appendix A –Plant Species Lists for Restoration
These lists are shortened versions of similar species lists found on the Great River
Greening website: http://www.greatrivergreening.org/plant_communities.asp . Some
have been modified from updated community descriptions provided by the Minnesota
DNR. Species recommended for planting or seeding are not always available
commercially at this time but may become available in the future.
DRY SAVANNA (Barrens species)
List of Potential Plant Species1

Genus
Amorpha
Rosa

Species

Species in PRI
Standard Grass &
Wildflower Seed
Mixes2 (% of forb or
grass mix)

Recommended
for adding to
seed mix or
planting

Common Name

canescens
arkansana

Lead-plant
Prairie rose

8%
0.5%

millefolium
foeniculum
stellatum
cylindrica
patens
spp.
ludoviciana
syriaca
tuberosa
ericoides
sericeus
oolentangiensis
rotundifolia
villosa
umbellata
palmata
purpurea
villosa
candida
virescens
corollata
pauciflorus
eupatorioides
capitata
punctata
aspera
perennis
canescens
caroliniense
fistulosa
grandiflorus

Yarrow
Giant hyssop
Prairie wild onion
Long-headed thimbleweed
Pasque-flower
Pussytoes
Western mugwort
Common milkweed
Butterfly-weed
Heath aster
Silky aster
Sky-blue (azure) aster
Harebell
Prairie golden aster
Bastard toad-flax
Stiff tickseed
Purple prairie-clover
Silky prairie-clover
White prairie-clover
Prairie larkspur
Flowering spurge
Stiff sunflower
False boneset
Round-headed bush-clover
Dotted blazing star
Rough blazing star
Wild lupine
Hoary puccoon
Hairy puccoon
Wild bergamot
Large-flowered beard-tongue

1%
1%

Forbs
Achillea
Agastache
Allium
Anemone
Anemone
Antennaria
Artemisia
Asclepias
Asclepias
Aster
Aster
Aster
Campanula
Chrysopsis
Comandra
Coreopsis
Dalea
Dalea
Dalea
Delphinium
Euphorbia
Helianthus
Kuhnia
Lespedeza
Liatris
Liatris
Lupinus
Lithospermum
Lithospermum
Monarda
Penstemon

X

0.5%
X
2%
X
X
7%
19%
X
8%
X
X
X
2%
2%
X
X
2%
2%
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Potentilla
Rudbeckia
Solidago
Solidago
Solidago
Solidago
Tradescantia
Verbena
Viola
Zizia

arguta
hirta
nemoralis
rigida
ptarmicoides
speciosa
bracteata
stricta
pedatifida
aurea

Tall cinquefoil
Black-eyed Susan
Gray goldenrod
Stiff goldenrod
Upland white aster (goldenrod)
Showy goldenrod
Bracted spiderwort
Hoary vervain
Prairie bird-foot violet
Golden alexanders

Zizia

aptera

Heart-leaved alexanders

0.5%
17%
2%
1%
3%
1%.
17%
3%

Grasses, Rushes and Sedges
Andropogon
Bouteloua
Bouteloua
Bouteloua
Bromus
Calamovilfa
Carex
Carex
Carex
Carex
Danthonia
Eragrostis
Koeleria
Muhlenbergia
Panicum
Panicum
Panicum
Schizachyrium
Sorghastrum
Sporobolus
Sporobolus
Stipa
1
2

gerardii
curtipendula
gracilis
hirsuta
kalmii
longifolia
foenea
muhlenbergii
pennsylvania
siccata
spicata
spectabilis
pyramidata
cuspidata
perlongum
oligosanthes
virgatum
scoparium
nutans
cryptandrus
heterolepis
spartea

Big bluestem
Side-oats grama
Blue grama
Hairy grama
Kalm's brome
Sand reed-grass
Hay sedge
Muhlenberg's sedge
Penn sedge
Hay sedge
Pverty oat grass
Purple lovegrass
June-grass
Plains muhly
Long-leaved panic grass
Few-flowered panic grass
Switch grass
Little bluestem
Indian grass
Sand dropseed
Prairie dropseed
Porcupine-grass

X
32%
10%
X
1%
X

X
X
1%
1%

X

X
53%
X
1%

Modified from MN DNR Field Guide to the Native Plant Communities of Minnesota.(2005)
From Prairie Restorations, Inc. (www.prairieresto.com/seed_mixes.htm)
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MESIC PRAIRIE
List of Potential Plant Species1

Genus

Species

Common Name

Species in PRI
Standard Grass
& Wildflower
Seed Mixes2 (%
of forb or grass
mix)

Recommended
for adding to
seed mix or
planting

Shrubs
Amorpha
Rosa
Symphoricarpos

canescens
arkansana
occidentalis

Lead-plant
Prairie rose
Wolfberry

5%

millefolium
foeniculum
stellatum
cylindrica
spp.
ludoviciana
syriaca
tuberosa
oolentangiensis
ericoides
lanceolatus
novae-angliae
laevis
canadensis
umbellata
palmata
purpurea
candida
canadense
corollata
graminifolia
boreale
andrewsii
triflorum
autumnale
maximiliani
pauciflorus
helianthoides
capitata
aspera
ligulistylis
pycnostachya
philadelphicum
canescens
perennis
fistulosa
canadensis

Yarrow
Fragrant giant hyssop
Prairie wild onion
Long-headed thimbleweed
Pussytoes
Western mugwort
Common Milkweed
Butterfly-weed
Sky-blue aster
Heath aster
Panicled aster
New England aster
Smooth aster
Canada milk-vetch
Bastard toad-flax
Stiff tickseed
Purple prairie-clover
White prairie-clover
Canadian tick-trefoil
Flowering spurge
Grass-leaved goldenrod
Northern bedstraw
Closed gentian
Prairie smoke
Autumn sneezeweed
Maximilian's sunflower
Stiff sunflower
Ox-eye
Round-headed bush-clover
Rough blazing star
Northern plains (meadow) blazing star
Gayfeather (tall blazing star)
Wood lily
Hoary puccoon
Wild lupine
Wild bergamot
Wood-betony

1%
3%

X
X

Forbs
Achillea
Agastache
Allium
Anemone
Antennaria
Artemisia
Asclepias
Asclepias
Aster
Aster
Aster
Aster
Aster
Astragalus
Comandra
Coreopsis
Dalea
Dalea
Desmodium
Euphorbia
Euthamia
Galium
Gentiana
Geum
Helenium
Helianthus
Helianthus
Heliopsis
Lespedeza
Liatris
Liatris
Liatris
Lilium
Lithospermum
Lupinus
Monarda
Pedicularis

0.5%
1%
X
X
2%
X

14%
7%
1%

X

X
0.5%
6%
1%
2%
2%

4%
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Pediomelum
Phlox
Physalis
Potentilla
Prenanthes
Pycnanthemum
Ratibida
Rudbeckia
Scutellaria
Sisyrinchium
Smilacina
Solidago
Solidago
Solidago
Solidago
Stachys
Thalictrum
Tradescantia
Verbena
Vernonia
Veronicastrum
Vicia
Viola
Zizia
Zizia

argophyllum
pilosa
virginiana
arguta
racemosa
virginianum
pinnata
hirta
leonardi
campestre
stellata
rigida
nemoralis
ptarmicoides
speciosa
palustris
dasycarpum
bracteata
stricta
fasciculata
virginicum
americana
pedatifida
aptera
aurea

Silvery scurf-pea
Prairie phlox
Ground-cherry
Tall cinquefoil
Smooth rattlesnake-root
Virginia mountain-mint
Gray-headed coneflower
Black-eyed Susan
Leonard's skullcap
Field blue-eyed grass
Starry false Solomon's-seal
Stiff goldenrod
Gray goldenrod
Upland white aster/goldenrod
Showy goldenrod
Woundwort
Tall meadow-rue
Bracted spiderwort
Hoary verbena
Bunched ironweed
Culver's root
American vetch
Prairie bird-foot violet
Heart-leaved alexanders
Golden alexanders

X
X

4%
16%

X
X

4%
1%
2%
2%

15%
X

X
3%

Grasses, Rushes and Sedges
Andropogon
Bouteloua
Bromus
Elymus
Elymus
Koeleria
Muhlenbergia
Panicum
Panicum
Schizachyrium
Sorghastrum
Spartina
Sporobolus
Sporobolus
Stipa
1
2

gerardii
curtipendula
kalmii
canadensis
trachycaulus
pyramidata
mexicana
leibergii
virgatum
scoparium
nutans
pectinata
cryptandrus
heterolepis
spartea

Big bluestem
Side-oats grama
Kalm's brome
Canada wild rye
Slender wheatgrass
June-grass
Mexican satin-grass
Leiberg’s panic grass
Switchgrass
Little bluestem
Indian grass
Prairie cord-grass
Sand dropseed
Prairie dropseed
Porcupine-grass

32%
10%
1%
3%
X
0.5%
X
2%
28%
22%
0.5%
1%

Modified from MN DNR Field Guide to the Native Plant Communities of Minnesota.(2005)
From Prairie Restorations, Inc. (www.prairieresto.com/seed_mixes.htm)
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OAK FOREST
List of Potential Plant Species1

Species
Recommended
for Planting

Genus
Trees
Acer rubrum
Acer saccharum
Betula papyrifera
Carpinus caroliniana
Fraxinus pensylvanica
Ostrya virginiana
Pinus strobus
Populus grandidentata
Populus tremuloides
Prunus serotina
Quercus alba
Quercus macrocarpa
Quercus rubra
Tilia americana

Common Name
Red maple
Sugar maple
Paper birch
Blue beech
Green ash
Ironwood
White pine
Big-toothed aspen
Quaking aspen
Black cherry
White oak
Bur oak
Northern red oak
Basswood

X

Shrubs
Amelanchier spp.
Cornus alternifolia
Cornus racemosa
Cornus rugosa
Corylus americana
Corylus cornuta
Diervilla lonicera
Lonicera canadensis
Lonicera hirsuta
Prunus virginiana
Ribes cynosbati
Rubus allegheniensis and similar Rubus spp.
Toxicodendron rydbergii
Vaccinium angustifolium
Viburnum rafinesquianum

Juneberries
Pagoda dogwood
Gray dogwood
Round-leaved dogwood
American hazelnut
Beaked hazelnut
Bush honeysuckle
Fly honeysuckle
Hairy honeysuckle
Chokecherry
Prickly gooseberry
Tall blackberries
Poison ivy
Lowbush blueberry
Downy arrowwood

X
X
X
X
X

Lonicera dioica
Parthenocissus spp.

Wild honeysuckle
Virginia creeper

X

Forbs
Amphicarpaea bracteata
Anemone americana
Anemone quinquefolia
Apocynum androsaemifolium
Aralia nudicaulis
Aster ciliolatus
Aster macrophyllus
Athyrium filix-femina
Desmodium glutinosum

Hog peanut
Round-lobed hepatica
Wood anemone
Spreading dogbane
Wild sarsaparilla
Lindley’s aster
Large-leaved aster
Lady fern
Pointed-leaved tick trefoil

X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X

X
X
X
X
X

X
X

Vines
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Fragaria virginiana
Galium triflorum
Lathyrus ochroleucus
Lathyrus venosus
Maianthemum canadense
Osmorhiza claytonii
Polygonatum pubescens
Pteridium aquilinum
Rubus pubescens
Sanicula marilandica
Smilacina racemosa
Streptopus roseus
Thalictrum dioicum
Trientalis borealis
Trillium grandiflorum
Uvularia grandiflora
Uvularia sessilifolia
Viola canadensis or V. pubescens

Common strawberry
Sweet-scented bedstraw
Pale vetchling
Veiny pea
Canada mayflower
Clayton’s sweet cicely
Hairy Solomon’s seal
Bracken
Dwarf raspberry
Maryland black snakeroot
Common false Solomon’s seal
Rose twistedstalk
Early meadow-rue
Starflower
Large-flowered trillium
Large-flowered bellwort
Pale bellwort
Rugulose or Yellow violet

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Bearded shorthusk
Pennsylvania sedge
Mountain rice grass

X
X
X

Grasses, Rushes and Sedges
Brachyelrum erectum
Carex pennsylvanica
Oryzopsis asperifolia
1

Modified from a compilation of MNDNR vegetation plot data from East-Central Minnesota: see
"Species Lists for Terrestrial and Palustrine Native Plant Communities in East-central Minnesota" by
C. Lane & H. Texler (at www.greatrivergreening.org).
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OAK WOODLAND
List of Potential Plant Species1

Genus

Species
Recommended
for Planting

Common Name

Trees
Acer rubrum
Betula papyrifera
Ostrya virginiana
Populus grandidentata
Populus tremuloides
Prunus serotina
Quercus alba
Quercus ellipsoidales
Quercus macrocarpa
Quercus rubra
Tilia americana

Red maple
Paper-birch
Ironwood
Big-toothed aspen
Quaking aspen
Black cherry
White oak
Northern pin oak
Bur oak
Northern red oak
Basswood

Ulmus americana

American elm

X
X
X
X

X
X
X

Shrubs
Amelanchier spp.
Cornus rugoas
Cornus racemosa
Corylus americana
Corylus cornuta
Diervilla lonicera
Prunus virginiana
Ribes cynosbati
Ribes missouriense
Rubus allegheniensis
Rubus idaeus
Sambucus racemosa
Symphoricarpos spp
Viburnum lentago
Viburnum rafinesquianum

Juneberries
Round-leaved dogwood
Gray dogwood
American hazelnut
Beaked hazelnut
Bush honeysuckle
Chokecherry
Prickly gooseberry
Missouri gooseberry
Tall blackberry
Red raspberry
Red-berried elder
Snowberry or wolfberry
Nannyberry
Downy arrow-wood

Vines
Parthenocissus spp.

Virginia creeper

Vitis riparia

Wild grape

Forbs
Amphicarpaea bracteata
Anemone quinquefolia
Apocynum androsaemifolium
Aquilegia canadensis
Aralia nudicaulis
Aster macrophyllus
Aster sagittifolius

Hog peanut
Wood anemone
Spreading dogbane
Columbine
Wild sarsaparilla
Large-leaved aster
Tail-leaved aster

X
X
X
X
X
X
X
X

X
X
X
X

X
X
X
X
X
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X

Athyrium filix-femina
Circaea lutetiana
Desmodium glutinosum
Galium boreale
Galium triflorum
Geranium maculatum
Maianthemum canadense
Osmorhiza claytonii
Osmunda claytoniana
Phryma leptostachya
Polygonatum biflorum
Pteridium aquilinum
Pyrola elliptica
Sanicula marilandica
Smilacina racemosa
Smilacina stellata
Thalictrum dioicum
Trientalis borealis
Uvularia grandiflora

Lady fern
Common enchanter’s nightshade
Pointed-leaved tick trefoil
Northern bedstraw
Sweet-scented bedstraw
Wild geranium
Canada mayflower
Clayton’s sweet cicely
Interrupted fern
Lopseed
Giant Solomon’s seal
Bracken
Elliptic shinleaf
Maryland black snakeroot
Common false Solomon’s seal
Starry false Solomon’s seal
Early meadow-rue
Starflower
Large-flowered bellwort

Uvularia sessilifolia

Pale bellwort

Grasses, Rushes and Sedges
Carex pensylvanica
Oryzopsis asperifolia
Festuca subverticillata

Pennsylvania sedge
Moutain rice grass
Nodding fescue

X

Elymus hystrix

Bottlebrush grass

X

1

X
X
X
X
X
X
X

X
X
X
X

Modified from MN DNR Field Guide to the Native Plant Communities of Minnesota.(2005)
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Wet Ash Swamp
List of Potential Plant Species1

Genus

Trees
Abies balsamea
Acer rubrum
Acer saccharum
Betula alleghaniensis
Betula papyrifera
Fraxinus nigra
Fraxinus pensylvanica
Populus balsamifera
Populus tremuloides
Quercus macrocarpa
Thuja occidentalis
Tilia americana
Ulmus americana
Shrubs
Acer spicatum
Alnus incana
Corylus cornuta
Prunus virginiana
Ribes hirtellum
Ribes triste
Rubus idaeus
Toxicodendron rydbergii
Vines
Parthenocissus spp.
Forbs
Actaea rubra
Anemone quinquefolia
Aralia nudicaulis
Arisaema triphyllum
Asarum canadense
Aster lateriflorus
Aster macrophyllus
Aster puniceus
Aster umbellatus
Athyrium filix-femina
Caltha palustris
Cicuta maculata
Circaea alpina
Clintonia borealis
Equisetum pratense
Equisetum sylvaticum

Species
Recommended
for Planting

Common Name

Balsam fir
Red maple
Sugar maple
Yellow birch
Paper-birch
Black ash
Green ash
Balsam poplar
Quaking aspen
Bur oak
White Cedar
Basswood
American elm
Mountain maple
Speckled alder
Beaked hazelnut
Chokecherry
Swamp gooseberry
Swamp red currant
Red raspberry
Poison ivy

X
X
X
X

X
X

X
X

X

Virginia creeper
Red baneberry
Wood anemone
Wild sarsaparilla
Jack-in-the-pulpit
Wild ginger
Side-flowering aster
Large-leaved aster
Red-stemmed aster
Flat-topped aster
Lady fern
Common marsh marigold
Spotted water hemlock
Alpine enchanter’s nightshade
Bluebead lily
Meadow horsetail
Woodland horsetail

X
X
X
X
X
X
X
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Fragaria virginiana
Galium triflorum
Gymnocarpium dryopteris
Impatiens spp.
Lycopus uniflorus
Maianthemum canadense
Matteuccia struthiopteris
Mitella nuda
Onoclea sensibilis
Osmorhiza claytonii
Rubus pubescens
Streptopus roseus
Thalictrum dioicum
Trientalis borealis
Trillium cernuum
Grasses, Rushes and Sedges
Calamagrostis canadensis
Carex gracillima
Carex intumescens
Carex pedunculata
Carex rosea or C. radiata
Carex stipata
Cinna latifolia
Glyceria striata

1

Common strawberry
Sweet-scented bedstraw
Common oak fern
Touch-me-not
Northern bugleweed
Canada mayflower
Ostrich fern
Naked miterwort
Sensitive fern
Clayton’s sweet cicely
Dwarf raspberry
Rose twistedstalk
Early meadow-rue
Starflower
Nodding trillium
Bluejoint
Graceful sedge
Bladder sedge
Long-stalked sedge
Starry sedge
Awl-fruited sedge
Drooping woodreed
Fowl manna grass

X
X
X
X

X
X
X
X
X
X
X

Modified from MN DNR Field Guide to the Native Plant Communities of Minnesota.(2005)
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Appendix B – Managing and Protecting Against Oak Wilt
Protect Trees during Construction
Other than obvious wounds to trees, the City of Blaine should minimize hidden dangers
such as soil compaction from vehicles, root cutting and wounding, and root suffocation
from piling of material. Oak wilt is much more likely around construction zones, so
minimize construction activities around oaks and oak roots between April 1 and July 1.
Some publications that would help in minimizing tree damage include:
• Avoiding Tree Damage During Construction, on-line at
www.isa-arbor.com/consumer/avoiding.html
• Protecting Trees from Construction Damage: A Homeowner’s Guide, on-line at
www.extension.umn.edu/distribution/housingandclothing/DK6135.html
• BMPs to Protect Trees at the Lot Level: New Construction, Remodeling, and
Redevelopment, on-line at www.dnr.state.mn.us/forestry/urban/bmps.html
Oak Wilt Control
Oak wilt is a potentially devastating disease to trees of the red oak group (red oak, pin
oak, northern pin oak), and to a lesser extent trees of the white oak group (white oak, bur
oak). It often kills all of the red oaks in wooded areas.
Red oaks have very high wildlife value, supplying acorns when they are alive, cavities for
nesting, and foraging habitat when they die standing. Eventually, they become deadfall
and support other life forms in the process. Uncontrolled oak wilt could shorten that
process to a few short years. The trees in Blaine that will likely replace oaks include
shade tolerant species such as red maples and basswood as well as species that readily
spread via seed such as green ash, box elder, and cottonwoods.
Oak wilt is a fungus that is dispersed via airborne beetles in the spring. These beetles are
attracted to oak wilt mats on diseased trees, and then disperse to feed on the sap from
fresh wounds on other oak trees, transmitting the disease in the process. Once the fungus
becomes established, it then infects other trees by traveling through grafted roots; red
oaks readily graft their roots with other red oaks. White oaks have some resistance to the
fungus and can survive if infected, but oak wilt is most often fatal to red oaks.
While a tree is dying from oak wilt, the fungal spores can spread to other trees through
the air, with help from beetles even if it is cut down during this time. Once a tree is long
dead from oak wilt, it is no longer a threat of spreading, as the fungus does not survive in
dry wood. Downed material from infected trees needs to be handled properly so it does
not spread the disease.
April, May and June: don't wound or prune oaks. During this period avoid any activities
that may wound oak trees such as trimming, pruning, building deer stands, construction
activities, or even felling neighboring trees. If red oak trees are accidentally wounded or
pruning is unavoidable, cover the wounds immediately - within minutes -with one of the
preferred materials such as water-based paint or shellac. Also avoid wounding or pruning
from July through October if possible, as this is a low risk period. November through
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March is the safe period and the preferred time for pruning since the fungal pathogen and
insect vectors are inactive.
Annual Oak Wilt Inspection with Recommendations
Have a professional forestry consultant inspect the sites and search for diseased oaks.
These inspections should be done in June/July of every year. Early detection will limit
the number of wilted trees and contain the cost of control. Volunteers can assist by doing
some presurveying and locating suspicious trees for the professionals to diagnose.
Oak Wilt Rapid Response
Oak wilt control is an emerging technology and best management practices are under
considerable review and modification recently, therefore the City of Blaine will follow
professional advice for the proper response.
Current principles of oak wilt control include:
• Control intensively and for a sustained period.
• Respond rapidly, as it will spread throughout the roots between neighboring trees.
• If root plowing, use primary and secondary lines, and mark where the line is so
any “jumping” of the line by the fungus can be documented.
• If felling diseased trees, treat stumps with herbicide containing active ingredients
Triclopyr or Glyphosate
• Roots can regraft, so management actions must take that into consideration.
• Wood of felled wilted trees greater than 3” in diameter needs to be handled
properly, as oak wilt mats may form on these logs. This wood should be chipped,
burned, debarked, buried, milled, or wrapped and sealed in plastic for 1 year.
• Do not move infected wood long distances until after it has sufficiently dried.
Felling and disposing of the diseased wood can be a major expense. Several options to
minimize expense include allowing a logger to take the logs in exchange for felling
services. Ideally the logging operations will take place during frozen ground conditions,
but dry conditions are acceptable. Felling should not occur during April, May, or June, as
it often results in damage to nearby oaks.
Long dead trees should be left standing as wildlife habitat, unless they pose a safety
hazard. To contain infections there are a few possible methods. Root plowing is effective
but can be fairly expensive and rather destructive. Chemically girdling an extensive live
ring around wilted trees, without root plowing or felling, will kill many trees but can
prevent further spread of the disease. Un-wilted trees can be chainsaw girdled, treated
with herbicide, and left standing after the root plow line is made. Anti-fungal injections
of many trees, however, are not proven to be effective.
For further details on these methods read “Oak Wilt in Minnesota” (French and Juzwik,
2002), on-line at www.extension.umn.edu/distribution/naturalresources/DD3174.html.
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Appendix C – Invasive Species Control
Throughout the country, native plant communities are being seriously threatened by
invasive plant species. Active management to control invasive plant species is essential to
restoring the health of plant communities. Several invasive species found in Blaine are
described in the following fact sheets:
Invasive trees and shrubs:
Amur Maple
Common or glossy
buckthorn
Siberian elm
Black Locust
Tartarian honeysuckle

Acer ginnala
Rhamnus cathartica or
R. frangula
Ulmus pumila
Robinia pseudoacacia
Lonicera tartarica

Invasive forbs and grasses:
Burdock
Leafy spurge
Garlic mustard
Poison ivy*
Spotted Knapweed
Birdsfoot trefoil
Curly-leaf pondweed
Giant reed grass
Reed Canary grass

Arctium minor
Euphorbia esula
Alliaria pertiolata
Rhus radicans
Centaurea maculosa
Lotus corniculatus
Potamogeton crispus
Phragmitis Australis
Phalaris arundinacea

*Native species
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Amur Maple (Acer ginnala)

Image copyright 2003 National Arbor Day Foundation

Effects of Invasion
•
•
•

Amur Maple displaces native shrubs and understory trees in open woods, and shades out
native grasses and herbaceous plants in savanna habitat.
A prolific seed producer, Amur maple is becoming invasive in the northern U.S.
Extensive wild populations have been found in Illinois and Missouri. It resprouts easily
from the cut stump.
Generally this plant is not found to be an aggressive invasive species; however, in some
cases it can become very dense and displaces native shrubs, grasses, wildflowers, and
young trees. Thus, it is best to control it when possible.

Appearance: Up to 20 feet in height with a broad crown and dense foliage, often used as a
hedge. In the wild it is generally a multi-stemmed shrub with stems spreading from the base to
form a rounded crown.
Leaves: Opposite, longer than wide and have three shallow lobes and double toothed edges,
turning a brilliant red in fall.
Bark: Smooth and gray on young branches, becoming more brown on large stems.
Fruit: Numerous reddish, two-winged, inch long fruit mature in late summer.
Flower: Small creamy white flowers are fragrant and bloom in May or June, just after the leaves
appear.
Origin: China and Japan..
Range: Northern U.S. most common from North Dakota and Minnesota eastward.
Mechanical Control
• Trees that have been cut or girdled will resprout quickly with many new stems.
• Hand pull or weed-wrench seedlings. Use care on steep slopes and sandy soils to prevent
erosion.
• Conduct regular prescribed burns to control resprouts from larger plants. Plants will still
resprout after a burn, though control can be achieved after several years of burning.
Chemical Control
• Cut-stump treatment- Spray glyphosate or triclopyr solution on cut stumps. Herbicide
should be sprayed immediately after cutting. Best time is likely in late summer.
• Basal bark treatment- Spray triclopyr solution around the base of the stem. This will kill
the plant though the dead wood will remain.
• Treat resprouts with glyphosate or mechanical control such as prescribed burning.
Source: Minnesota Department of Natural Resources, 2006.
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Common and glossy buckthorn (Rhamnus cathartica and R. frangula)

Common buckthorn

Glossy buckthorn

Effects of Invasion
•

These species aggressively invade forests, savannas, and riparian woods and wetlands
(especially Glossy Buckthorn), completely eliminating native plant diversity.

•

Plants leaf out early and retain leaves late into the fall creating dense shade.

•

Characterized by long-distance dispersal, prolific reproduction by seed, wide habitat
tolerance and high levels of phenotypic plasticity (adjusting physical appearance to
maximize environmental conditions).

•

Seeds have laxative effect on birds that disperse them.

•

Buckthorn is on the Minnesota Department of Agriculture (MDA) Restricted
noxious weeds list in Minnesota.

Appearance: Tall understory shrub or small tree up to 20' high with a spreading loosely branched
crown, often multiple stems at the base. Brown bark with elongate silvery corky projections
(Caution: native plums or cherries have a similar bark). Female and male plants
Leaves: Common - Alternate, sometimes opposite; elliptic pointed at the tip, smooth on both
surfaces with minute teeth on the margins. Glossy - Oval, smooth, glossy, and toothless edges. 89 pair of leaf veins. Leaves stay green late into fall on both species.
Stem: Common - twigs often having thorn-like spurs. Glossy – no spurs.
Fruit: Female plants have ¼-inch-diameter clusters of black, rounded fruit.
Flowers: Inconspicuous, appear in May or June, clustered in the axils of leaves.
Origin: Europe and Asia.
Range: Nova Scotia to Saskatchewan, south to Missouri and east to New England.
Mechanical Control
• Prescribed burns in early spring and fall may kill seedlings, larger stems, and top-killed
mature buckthorns.
• Hand pull or weed-wrench seedlings and saplings up to 1inch in diameter at breast height.
• Trees of 1–3 inches in diameter at breast height may be weed wrenched if they are growing in
sandy soils; otherwise, cut and apply herbicide to the stump.
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• Underplanting disturbed areas with native species may hinder reinvasion by buckthorn.
Chemical Control
• Cut and apply herbicide to tree stumps greater than 3 inches in diameter at breast height.
Chemical treatment is less effective during the growing season, and there is more risk of
affecting non-target plants. Herbicide should be sprayed immediately after cutting.
• Basal bark treatment may be used on trees located near power lines, in difficult terrain, or in
areas where it is not important to create openings in the woodland floor for reintroduction of
native species.
• Repeat both mechanical and chemical control methods for at least 3–5 years to stop new
plants emerging from the seed bank as well as the continual spread of seed from bird
droppings.
Cut and spray
• May to October: Spray Triclopyr on cut stumps during the growing season.
• Winter: Use Triclopyr (formulated for oil dilution) on cut stumps. Chemical treatment is most
effective at this time of year.
• May to October Apply glyphosate solution formulated for use over water in high-quality
natural areas and in aquatic environments where surface water is present.

Basal bark treatment
•

Apply a band of Triclopyr with oil in diesel fuel or dilutent oil on the lower 10 inches of bark,
including the root collar.

Source: Wisconsin Department of Natural Resources, 2004. Minnesota Department of Natural
Resources 2007.
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Siberian Elm (Ulmus pumila)

Effects of Invasion:
• The tree can invade and dominate disturbed prairies in just a few years.
• Seed germination rate is high and seedlings establish quickly in sparsely vegetated areas.
• It grows readily in disturbed areas with poor soils and low moisture.
• A native of eastern Asia, Siberian elm was introduced to the U.S. in the 1860s for its
hardiness, fast growth, and ability to grow in various moisture conditions. It is still sold
commercially as a shelterbelt and windbreak tree.
Appearance: Deciduous tree, 30 - 60' high with an open rounded crown and slender, spreading
branches. Bark is dark gray and shallowly furrowed on a mature tree. Silver-gray twigs have a
zig-zag shape with a leaf bud at each turn.
Leaves: Alternate, small, (1- 2"), elliptic, toothed, short-pointed at the tip, slightly uneven at the
base (much less than American elm).
Stem: Slender, brittle, very light gray or gray-green, usually smooth, can be slightly hairy,
roughened by lenticellar projections.
Bark: Gray or brown, with shallow furrows at maturity.
Fruit: Winged, round, and smooth, contains on seed; fruit hangs in clusters
Flower: Greenish, lacks petals, and occurs in small drooping clusters of 2-5 blossoms.
Origin: Eastern Siberia, northern China, Manchuria and Korea.
Range: Minnesota south to Arkansas and west to Utah.
Mechanical Control
• Girdling in late spring to mid-summer; girdle trees by removing a band of bark around the
tree trunk, just within the bark layer (cambium). Trees will die over one to two years
• Hand pull or weed wrench seedlings.
• Regular prescribed burns. Saplings older than a few years may not be killed by fire.
Chemical Control:
• Cut-stump treatment with glyphosate May to October
• cut-stump or basal bark spray treatment around the stem with triclopyr
Cut and Spray
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May to October (Between first budding in May, through summer, to hard freeze in fall):
25% glyphosate solution sprayed on cut stumps. Herbicide should be sprayed
immediately after cutting to be effective. The effectiveness of chemical treatment during
the growing season is generally lower and may have to be repeated on resprouts.
Winter (from first hard freeze to first budding in May): 25% Triclopyr (formulated for oil
dilution) diluted in diesel fuel or dilutent oil sprayed on cut stumps. Herbicide should be
sprayed immediately after cutting to be effective. This is the most effective time of the year
for chemical treatment.
• May to October (between first budding in May, through summer, to hard freeze in fall):
25% glyphosate solution formulated for use over water should be used in high quality
natural areas and in aquatic environments where surface water is present.

Source: Wisconsin Department of Natural Resources 2004, Minnesota Department of Natural
Resources 2007.
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Black Locust (Robinia pseudoacacia)

Effects of Invasion
•

Invades primarily disturbed habitats, degraded wood, thickets and old fields crowding out
native vegetation of prairies, oak savannas and upland forests, forming single species
stands.

•

It reproduces vigorously by root suckering and stump sprouting forming a common
connecting root system. Damage to roots or stems stimulates vigorous sprouting, root
suckering, and lateral spread

Appearance: Fast growing tree up to 75' in height with deeply furrowed, flat-topped
ridges straight trunk and a narrow oblong crown, becoming ragged and straggly with age. Can be
spreading in habit with several trunks. Seedlings and root sprouts have long thorns and grow
rapidly.
Leaves: Alternate, pinnately compound (leaflets on both sides of a common stalk) with 7- 21
elliptic, untoothed leaflets, with one leaflet at the tip. A pair of short, sharp thorns sit at the base
of each leaf where it is attached to the twig.
Stem: Slender, brittle, often zigzag, light reddish to greenish-brown in color, smooth with paired
spines at nodes.
Bark: Young trees have smooth, green bark. Mature trees have deep, furrowed, shaggy dark bark
with flattopped ridges.
Fruit: A flat brown-black 2–4-inch smooth long pod.
Flowers: Fragrant, drooping white flowers arranged in elongated clusters appear in late May and
June.
Roots: Extensive fibrous root system. Spreads vegetatively through root suckering and runners.
Origin: Southern Appalachia and Ozarks.
Mechanical Control
• Mowing and burning cause the tree to sprout from its root system.
Chemical Control
• Cut-stump treatment with clopyralid (Transline©) is recommended; glyphosate or
triclopyr can also be used but seem to be less effective.
• For small isolated plants or thick patches under 5 feet in height (resulting from cutting or
fire), treat every branch or stem with a foliar application of clopyralid or triclopyr mixed
with water at the end of the growing season.
Sources: Wisconsin Department of Natural Resources, 2004, and Minnesota DNR 2006.
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Tartarian Honeysuckle (Lonicera tartarica)

Effects of Invasion
•
•
•
•
•
•

Tartarian honeysuckle can live in a broad range of plant communities with varying
moisture and shade levels.
Woodlands are most affected and are particularly vulnerable if the habitat is already
disturbed.
Tartarian honeysuckle replaces native forest shrubs and herbaceous plants by their
invasive nature and early leaf-out. They shade out herbaceous ground cover and deplete
soil moisture.
Seeds are readily dispersed by birds.
Some research suggests that the plant inhibits the growth of other plants in its vicinity.
Eventually, they may entirely replace native species by shading and depleting soil
moisture and nutrients
Introduced to North America as ornamental shrubs and beneficial to wildlife.
Commercial propagation continues with many cultivars available from nurseries.

Appearance: 3–10 feet in height with a 10-foot spread. Upright, strongly multi-stemmed. Upper
branches are arched, with the overall effect of a dense, twiggy mass.
Leaves: Smooth, hairless, opposite, simple, ovate, bluish-green leaves. Leaf development begins
early in the spring, before native species.
Stem: Green at first, fading to brownish. Older stems are shaggy.
Fruit: Red or yellow, berry that colors in late June into July and August.
Flower: Fragrant, tubular pink-to-crimson flowers arranged in pairs.
Origin: Central Asia to southern Russia.
Range: New England south to North Carolina and west to Iowa.
Mechanical Control
• Pulling or weed-wrenched small to medium sized plants in small infestations when soil is
moist. Mechanical removal can result in profuse re-sprouting of the plant if a portion of
the root breaks off and remains in the soil. Soil should be tamped down to discourage
further establishment of honeysuckle seedlings.
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Prescribed burning will kill seedlings and top kill mature shrubs, repeated burns may be
needed to control infestations.
Chemical Control
• Cut and apply herbicide to any honeysuckle regardless of size if soil conditions are not
appropriate for mechanical control. Cut-stump treatment with glyphosate; cut-stump or
basal bark spray treatment around the stem with triclopyr.
• Foliage spraying with glyphosate solution, where burning is not possible, prior to leaf out
of native species
• Repeat control methods for at least 3–5 years to stop new plants emerging from the seed
bank. Underplanting disturbed areas with tolerant native species may hinder reinvasion of
Tartarian honeysuckle.
Cut and spray
• May to October (between first budding in May, through summer, to hard freeze in fall):
Spray 25% glyphosate solution on cut stumps. Herbicide should be sprayed immediately
after cutting. Chemical treatment is generally less effective during the growing season
and may have to be repeated on re-sprouts.
• Winter (from first hard freeze to first budding in May): Spray 25% Triclopyr (formulated
for oil dilution) diluted in diesel fuel or dilutent oil on cut stumps. Herbicide should be
sprayed immediately after cutting. Chemical treatment is most effective at this time of
year.
• May to October (between first budding in May, through summer, to hard freeze in fall):
In high-quality natural areas and in aquatic environments where surface water is present,
apply 25% glyphosate solution formulated for use over water.
Source: Wisconsin Department of Natural Resources, 2004.
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Burdock (Arctium minor)

Effects of Invasion
• Burdock is an opportunistic species native to the United States. Extremely prolific, it will
inhabit many environments disturbed by humans. Burdock produces burs about 1 inch in
diameter in the fall.
• Burdock is aggressively opportunistic on disturbed soil and tends to shade out smaller,
herbaceous flora. However, burdock is easy to control because it reproduces only by seed
and takes 2 years to mature.
Appearance: 1–5 feet in height with large leaves with flower heads in spike-like clusters.
Leaves: Up to 12–14 inches across, dark green, dull somewhat heart shaped.
Flower: Small, lavender or pink, and similar in shape to thistle blossoms.
Origin: Europe.
Mechanical Control
• Repeated tilling is effective in controlling the biennial plant.
• Burdock roots can be severed below ground to kill the plant by a process sometimes
called spiking. Use a shovel at the base of the plant and sever the taproot. It is important
to go below the “crown” of the taproot, which contains the buds for new aerial growth.
Use the shovel to lift the severed crown out of the soil to prevent the small amount of
roots remaining attached to the crown from re-establishing new growth for the plant.
• Mowing eliminates above-ground growth, but the foliage will quickly grow back.
Chemical Control
• Burdock produces a rosette during its first year and develops a large tap root the second.
Tardon herbicide or 2-4,D can be used to kill the above-ground growth in either the
rosette or second-year growth.
Source: Wisconsin Department of Natural Resources, 2004.
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Leafy Spurge (Euphorbia esula)

Effects of Invasion
• Rapidly invades primarily non-cropland disturbed environments, such as roadsides.
• Is a threat primarily to moist and dry prairies and savannas, quickly displacing native
plants.
• Tolerant of a wide range of habitats, from dry to moist, and sunny to semi-shade. Most
aggressive in dry soil conditions where there is less competition from native plants,
displacing native grasses and forbs.
• Deep root system and high germination rate.
• Leafy spurge is on the MDA Prohibited Noxious Weeds list in Minnesota.
Appearance: Perennial herbaceous plant, 2- 3 1/2' tall, erect branching, smooth stems growing
from a deep vertical root. Stems, flowers, and leaves emit a white milky sap when broken.
Leaves: Alternate, small, oblong to lance-shaped on the upper part of stem; scale-like on the
lower part of the stem. Bluish-green in color.
Stem: Erect and hairless
Fruit: Ovoid, minute mottled-brown seeds contained within a capsule. Explosive dispersal from a
seed capsule up to 15'; high germination rate; seeds remain viable in the soil for 7 years.
Flower: Small, borne by showy yellow-green bracts which open in late May; flowers bloom from
June into fall. Umbrella-shaped flower cluster, 7-10, at the top of each stem, single, stemmed
flowers grow from leaf axils below.
Origin: Native to Europe and Asia it occurs across much of the northern U.S. in the grasslands
and savannas of the Great Plains.
Mechanical Control
• No mechanical control methods have been found to be effective.
Biological Control
• There are several insects available from the Minnesota Department of Agriculture that
can be introduced to populations of leafy spurge: a root-boring beetle, four root-mining
beetles, and a shoot-tip gall midge. These can be effective at reducing large infestations
and are recommended in Blaine for roadsides that are infested.
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Pasturing goats in areas infested with leafy spurge.

Chemical Control
• Scattered patches can be treated at an application rate of 2 lbs./acre of picloram in the late
spring and early fall. Do not use in high-quality natural areas that lie within 30 feet of
area.
• A 70% reduction of large infestations can be achieved with an annual application of
.5lbs./acre of picloram in the late spring.
• An application rate of 5.7 lbs./acre of quinclorac plus a 2.8 lbs./acre picloram will
provide 85% control of leafy spurge after 9 months.
• An application rate of .12lbs/acre of quinclorac applied immediately after cutting the
shoot tops.
• A 90% reduction within 1 year was achieved with a 3% solution of fosamine applied to
blooming plants in June and July. Follow-up application annually for 3–4 years is
required.
• Repeated application of glyphosate may be used to treat small patches.
Mechanical & Chemical
Prescribed burning in conjunction with repeated treatment with glyphosate + 2,4-D (one pint each
per acre).
Imazapic(Plateau): Apply 1-1.3 oz/gallon water + 1 oz/gallon water methylated seed oil(MSO)for
spot treatment of 8-12 oz per acre + MSO in late September thru October when native plants have
gone dormant and leafy spurge has a second flush of growth (test: milky sap still emits from
broken stem).
Source: Wisconsin Department of Natural Resources, 2004
Minnesota Department of Natural Resources, 2007
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Garlic Mustard (Alliaria pertiolata)

Effects of Invasion
•

•
•
•
•
•

Garlic mustard spreads into high quality woodlands upland and floodplain forests, not
just into disturbed areas.
Invaded sites undergo a decline on native herbaceous cover within 10 years.
Garlic mustard alters habitat suitability for native insects and thereby birds and mammals.
Garlic mustard is a biennial that produces hundreds of seeds per plant. The seeds can
remain viable for 5 years.
This European exotic occurs now in 27 midwestern and northeastern states and in
Canada.
Garlic mustard is on the MDA Prohibited noxious weeds list in Minnesota.

Appearance: Biennial herbaceous plant with weak single stems 12 - 36" high in its second and
flowering year. Only plant of this height blooming white in wooded environments in May.
Leaves: Round, scallop-edged, dark green; first year, rosettes of 3 or 4 leaves; second year plants
have alternate stem leaves. Leaves and stems smell like onion or garlic when crushed.
Stem: Second-year plants generally produce 1 or 2 flowering stems.
Fruit: Slender capsules 1–2.5 inches long that produce a single row of oblong black seeds with
ridged seed coats.
Flower: Second-year plants have numerous small white flowers that have 4 separate pet als.
Root: Slender, white taproot with an S-shaped top.
Origin: Europe
Mechanical Control
• Hand pull at or before the onset of flowering, making sure to remove at least the upper
half of the root to eliminate budding at the root crown.
• Cut the flower stalk as close to the soil surface as possible just as flowering begins.
Cutting prior to flowering may promote re-sprouting.
• Burn in fall or early spring (before wild flower growth). Burn annually for 3 to 5 years
until depletion of the seed bank.
Chemical Control
• Apply a 1–2% glyphosate solution to the foliage during the late fall or early spring before
wild flower growth.
• Apply a 1% Tryclopyr solution to the rosettes in early spring before wild flower growth.
Source: Wisconsin Department of Natural Resources, 2004. Minnesota Department of Natural
Resources, 2007
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Poison Ivy (Rhus radicans)

Effects of Invasion
• Poison ivy is not harmful to other native flora but can cause severe irritation to humans.
• It is commonly found in disturbed areas such as trails, parks, yards, and recreation areas
where human contact is likely to occur.
• It also can be harmful to burn in areas with dense infestations of poison ivy as the smoke
can irritate lungs.
Appearance: Occurs as an upright growing woody shrub or as a vine that climbs the trunks of
trees or grows along the ground. Up to 24 inches in height in the shrub form.
Leaves: Compound with 3 large shiny leaflets that are variable in outline.
Stem: Erect on the shrub form; supported by aerial roots on the vine form.
Fruit: Yellowish-white berries.
Flower: Clusters of up to 25 yellow-green flowers blooming from leafless lateral branches.
Origin: North America.
Mechanical Control
• Uproot individual plants in the fall, either before or after the leaves have fallen. Remove
entire root to avoid re-sprouting. Repeat for several years to deplete seed bank. Caution:
Wear gloves and protective clothing. Do not compost or burn plants.
Chemical Control
• In the late spring or early summer apply glyphosate or 2,4-D to the foliage with a sponge
or sprayer as recommended on the label. Repeat several years to deplete seed bank.
Source: Wisconsin Department of Natural Resources, 2004.
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Spotted Knapweed (Centaurea maculosa)

Effects of Invasion
• Especially threatens dry prairie, oak and pine barrens, dunes and sandy ridges.
• Spotted knapweed is poisonous to other plants (phytotoxic).
• Spreads rapidly in artificial corridors, gravel pits, agricultural field margins and
overgrazed pastures. Seeds remain viable for 7 years.
• Infestation can also contribute to poor water quality and erosion by increasing run-off and
sedimentation.
• It is on the MDA Secondary noxious weeds list in Minnesota.
Appearance: Biennial or short-lived perennial herbaceous plant, 2 - 3' high. Basal leaves form a
rosette the first year from which grow 1- 20 wiry, hoary, branched stems during the second year.
Leaves: Alternate, grayish, hoary, and divided into lance-shaped lobes decreasing in size at the
top.
Flowers: Thistle-like pink to purple flowers sit at the tips of terminal and axillary stems, bloom
from July through September.
Seeds: Brownish, 1/4" long with small tuft of bristles, dispersed by rodents, livestock and
commercial hay. Seed viable in the soil for 7 years.
Roots: Stout taproot. Lateral shoots form new rosettes near the parent plant.
Origin: Eurasia.
Caution: Wear long sleeves and gloves, can be a skin irritant to some people.
Mechanical Control
• Early detection and pulling
• Mowing as needed so plants cannot go to seed
• Very hot burns are effective but may also damage native plants
Chemical Control
• Apply selective herbicide clopyralid during bud growth in early June for best results (48
oz per 100 gal water). Use caution in quality natural areas herbicide affects native plants
of the sunflower and pea family as well. Follow-up spraying is recommended.
Biological Control
• Multiple insects are used for biological control and should be released in areas of large
infestations of the plant. The Minnesota Department of Agriculture supplies the insects
for release. This can be effective though it is generally a slow response time.
Source: Minnesota Department of Natural Resources, 2007
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Bird’s foot trefoil (Lotus corniculatus)

Ecological threat
• Bird’s foot trefoil forms dense mats choking and shading out most other vegetation. It is
most problematic in prairies and disturbed open areas, such as roadsides.
• Prescribed burns increase seed germination, causing problems in native prairies.
• Introduced for livestock forage and erosion control and is sold commercially.
Appearance: Perennial herbaceous plant 12-24”tall. This clover-like plant has a sprawling
growth pattern.
Leaves: Three clover-like leaflets on a short stem with two additional leaflets at the base of the
stem.
Flowers: Yellow, pea-like flowers occur in flat-topped clusters of 3 to 12. Blooms most of the
summer.
Seeds: One-inch long brown seed pods produced in clusters, resembling a bird’s foot.
Control Methods:
Mechanical
Mowing frequently at a height of less than 2" for several years, (this will be stressful to native
plants as well)
Chemical
Spot spraying affected areas, (after re-greening from a burn or mowing), with clopyralid +
surfactant + dye. (This selective herbicide also affects native plants of the sunflower and pea
families.)
Source: Minnesota Department of Natural Resources, 2007
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Curly-leaf pondweed (Potamogeton crispus)

Ecological Threat
• Curly-leaf pondweed spreads primarily through burr-like winter buds (turions), which are
moved among waterways. New plants form under the ice in winter, making curly-leaf
pondweed one of the first nuisance aquatic plants to emerge in the spring.
• Tolerant of low light and low water temperatures that allow an early start in the spring.
Appearance: Begins growing in early spring before most other pondweeds; dies back during
midsummer; the flower stalks, when present, stick up above the water surface in June; appears
reddish-brown in the water, but is actually green when examined closely.
Leaves: Leaves are somewhat stiff and crinkled, approximately 1/2-inch wide and 2 to 3 inches
long; leaves are arranged alternately around the stem, and become denser toward the end of
branches. Has small "teeth" visible along edge of leaf.
Stem: Flat, reddish-brown and grows from 1 to 3 feet long.
Origin: Eurasia, Africa, and Australia.
Manual/Mechanical Control:
• Raking, hand-cutting or harvesting vegetation to possibly prevent turion production.
• Clean all vegetation off boats and equipment before leaving water access.
Chemical Control:
• Herbicide formulations of diquat (Reward) and endothall (Aquathall K) have obtained
good to excellent control. These chemicals can be used in small areas.
• The best time for treatment is in spring or early summer when natives are still dormant
and temperatures are low enough for endothall to be effective.
• In early experiments with fluridone (Sonar), production of turions was completely
inhibited following early season treatments. Fluridone usually has to be applied to an
entire lake and requires 30 days to knock down curly-leaf pondweed.
Habitat manipulation:
• Habitat manipulation such as drawdowns and dredging can also be used to manage it.
Fall drawdown kills plants by exposing them to freezing temperatures and dessication.
• Dredging can be used to increase the water depth. In deep water, plants do not receive
enough light. This method can be detrimental to desired plants, as all macrophytes would
be prevented from growing for many years. This high level of disturbance may also
create favorable conditions for the invasion of other invasive species.
Source: Minnesota Department of Natural Resources, 2007.
Wisconsin Department of Natural Resources, 2006

135

Common Reed Grass (Phragmites Australis)

Effects of Invasion:
• Phragmites is a clonal grass species that forms dense stands with up to 200 stems per
square meter. This grass can grow up to six meters in height.
• Once established, this species forms large colonies via vigorous rhizomes and stolons.
Appearance: Erect perennial, 3 1/5 - 13' tall, semi-aquatic, emergent grass, dense stands; stout
rhizomes with summer forming buds.
Flowers: Light brown to purple; inflorescence spreading spikelet of 3-7 florets with silky hairs;
blooms July-Sept.
Leaves: Narrow and lanceolate and 20-40 cm in length. gray-green in color
Origin: North America
Control Methods:
Mechanical:
• Disking or plowing, crushing, mowing, and dredging.
• Scraping the surface where the infestation occurs and removing the material from the site.
• In sites that remain dry during the summer months, mowing may be an effective control
method.
Chemical:
• Applying glyphosate to foliage from late August through October prior to initial frost.
• Bundle, cut and chemically treat stems method is currently the best control method.
Gather a bunch of green canes and tie with a length of twine. Cut the bundle and
immediately spray or paint the stumps with18% (active ingredient) Rodeo® herbicide.
Apply enough to moisten the fresh cut edge of each stem. In areas where densities are
low, cut stem and apply herbicide to individual stems. This is not feasible for large scale
populations.
Source: http://www.ext.vt.edu/pubs/weeds/427-101/427-101.html#L3,
http://dnr.wi.gov/org/water/greatlakes/Phragmites2007.pdf
http://wisplants.uwsp.edu/scripts/links.asp?spCode=PHRAUS
http://www.eeob.iastate.edu/research/iowagrasses/speciespages/PhragAustr/PhragAustr.html
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Reed Canary Grass (Phalaris arundinacea)

Effects of Invasion
Reed canary grass reproduces by seed or creeping rhizomes and spreads aggressively. It prefers
disturbed areas but can easily move into native wetlands. In less than 12 years, reed canary grass
can form large, monotypic stands that harbor few other plant species and therefore are of little use
to wildlife. Reed canary grass dominates an area by building up a tremendous seed bank that can
eventually erupt, germinate, and recolonize treated areas. Reed canary grass is difficult to
eradicate; no single control method is universally applicable.
Size: 2–9 feet in height.
Habit: A large, coarse, cool-season, sod-forming, perennial wetland grass. Sprouts early in
spring, forming a thick rhizome system that dominates the subsurface soil.
Blades: Erect, hairless stem with gradually tapering leaf blades 3.5–10 inches long and .25–.75
inches wide. The ligule is highly transparent.
Panicles: Compact, erect or slightly spreading (depending on the plant’s reproductive stage),
ranging from 3–16 inches long with branches .5–1.5 inches long.
Flowers: Single flowers occur in dense clusters in May to mid-June. They are green to purple,
changing to beige over time.
Seeds: Shiny brown.
Origin: Eurasia and North America.
Mechanical Control
• Small, discrete patches may be covered by black plastic for at least one growing season then
seeded with native species. This method is not always effective and must be monitored
because rhizomes can spread beyond the edge of the plastic.
• Prescribed burns in late spring or late fall may help reduce the population if repeated annually
for 5–6 years. The application of 1.5% glyphosate solution will “brown off” reed canary grass
enough to conduct burns. A late spring burn followed by mowing or wick application of
glyphosate to the emerging flowering shoots will eliminate seed production for that year.
Burning is ineffective in eliminating dense stands of reed canary grass that lack competition
from native, fire-adapted sepias in the seed bank.
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Mowing twice yearly (early to mid-June and early October) may help control reed canary
grass by removing seed heads before the seed matures and by exposing the ground to light,
which promotes the growth of native wetland species. Discing the soil in combination with a
mowing or burning regimen may help by opening the soil to other species.
Hand-pulling or digging may work on small stands in the early stages of invasion.
A bulldozer can be used to remove reed canary grass and rhizomes (12–18 inches deep), after
which native species should be seeded. Discing or plowing can also be used in this way.
Repeated cultivation for one full growing season followed by dormant seeding near the firstfrost date. Combine with spot herbicide application in sections too wet for early or late
cultivation.

Chemical Control
Cut and spray
• Tie the stems of small clones together just before they flower, then cut them and apply
glyphosate in a 33% solution to the cut stems.
• Perform foliar application of a 5% glyphosate solution designed for use in wetlands in early
spring when most native species are dormant to the foliage. Remove the dead leaves from the
previous year before applying herbicide. Two herbicidal applications may be necessary to
ensure complete coverage. Mow in mid-September then apply herbicide in October (after big
bluestem is dormant).
• Fall applications of herbicides are usually the most effective. Perform in late September or
October.
• Perform wick application of a 5% glyphosate solution designed for use in wetlands in the first
to third weeks of June, followed by a late June to mid-July burn. This technique reduces reed
canary grass cover, depletes the seed bank, and stimulates native seed banks.
• In non-aquatic environments, apply Dalpon and trichloracetic in late fall or early winter at a
rate of 20lbs.–40 lbs./acre on dried foliage.
Source: Wisconsin Department of Natural Resources, 1997.
Minnesota Department of Natural Resources, 1995.
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Appendix D – Restoration Techniques
Below are descriptions of management practices that can be used at a number of sites
throughout the Open Spaces in the City of Blaine. These are described in general in this
appendix. Specific details related to a certain site are described in the text of this plan.
Planting a forest or woodland in an old field or other grassland
(Sites: Lochness Park, Site 4, Site 7)
First, the site should be prepared to ensure minimal competition from grasses and good
establishment of trees. The existing grassland should be sprayed with glyphosate once
in the fall, early to mid-September. Reapply the herbicide again in the spring as soon as
it begins to green up and about 2 weeks before planting. Planting should occur in May,
often bare-root stock is available in late April from the Minnesota DNR, this should be
planted as soon as possible to avoid death during storage.
The area should be saturated with a high diversity of trees and shrubs based on the
species list in Appendix A for the Oak Woodland community for most sites in Blaine.
Often the DNR does not provide many species for planting, so some may have to be
purchased from local nurseries or custom grown from seed by some nurseries. Small
potted trees should be used for species that can not be purchased as bare-root.
Trees and shrubs should be protected from deer, especially for the winter when they
commonly browse on buds. Tree tubes or other fencing are the preferred methods.
Mulch should generally be used when possible around all trees, covering the whole area
is preferred to keep weeds down while planted tree become established. Invasive
species and other competing weeds should be controlled with follow-up spot spray until
the trees are tall enough to reach above grass growth. Invasive shrubs should be
controlled perpetually.
Once the forest canopy forms, the ground layer plants can be planted. However, it is
generally best to wait for several years and look at the species coming into the area on
their own. This planting will not likely be needed for 10 to 15 years after the initial forest
is planted.
An additional option for reforestation: Direct Seeding Forest or Woodland
This technique is one of the fastest and most affordable ways to establish forests.
However, in the sandy soils of Blaine this is not the recommended technique. If seeds
are planted and there is a drought, the seeds will likely die and the success of the
planting will be marginal at best. Drought is a risk with all plantings, but in this case the
risks are somewhat greater. If, however, there is confidence that a site would retain
moisture for seed germination or the city could provide supplemental watering, the
technique is described.
First, spray the area with a glyphosate herbicide (such as Roundup ®), to kill all of the
vegetation present. It will best to apply the herbicide in the late summer the year before
the planting for effective site preparation, but this can be shortened into one season
before fall planting. The following spring the area should be cultivated and planted with a
cover crop of oats. In the late summer, the area should be sprayed again with
glyphosate and cultivated about two weeks later. The soil should then be ready for direct
seeding of forest trees and shrubs.
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Utilize species listed in Appendix A for the appropriate plant community, Oak Woodland
or Forest for most of the sites in Blaine. The seeds can be spread by hand and raked
into the soil. Adding a cover of mulch, either straw or hardwood will benefit seed
establishment. This technique is somewhat risky in dry sandy sites, which may be a
problem throughout Blaine.
Node plantings in Wet Forests
(Sites: Pioneer Park (Site 2), Lochness Park (Site 3), Site 5, Site 7)
This technique is used to augment, rather than replace the existing communities on a
site. The goal for many of these wet forests is to decrease the reed Canary grass in the
groundlayer by decreasing the amount of light available to them. The node plantings
should begin in two types of areas. The first location to select for planting is in forest
gaps with full sun where reed Canary grass is doing very well. The second location is
where there is considerable shade and reed Canary grass is less common.
In the openings, the reed Canary grass should be controlled before planting the forest
species. Spray out the area with glyphosate (for use near water) at least twice before
planting. The best time to spray is in late fall and again in early spring when reed canary
grass begins to green-up. Mow (or burn) the dead thatch to clear the area for plantings
and saturate with many trees and shrubs.
In the shaded areas, begin by clearing brush, especially invasive species. Keep any of
the taller trees, usually green ash, elm, or aspen. Plant trees, shrubs, forbs, ferns, and
grasses into the area. Trees and shrubs should be no more than 6 feet apart and should
generally be shade tolerant species (such as basswood, ironwood, red maple, black ash,
etc.) though bur oak and others should also be used to test their survival. Herbaceous
plants should be planted together more closely, about 2 feet apart, in groups of the same
species.
Planting should be no more than 6 feet apart for trees. Species selection should
generally be from the plants listed in the wet forest species list (Appendix A). Utilize
several species to determine which ones are most successful for a given site. Since the
hydrology has changed for many of these locations, it is hard to predict exactly the soil
condition beforehand.
Mulch the entire planting area and water the plants as soon as they are planted. Follow
the planting with herbicide treatments of problematic species for at least 2 years. After
that the trees and shrubs should begin to take hold and start to provide more shade
every year. But continue to watch for buckthorn and other invasive plants that will not be
shaded out.
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Appendix E – Rare Species Management
Below are a few selected species that have been recorded from within or near the city of
Blaine. These species are listed by the MN DNR as Threatened or Endangered in the
state.

Animals
Wilson’s phalarope (Phalaropus tricolor)
Official Minnesota Status: Threatened
Description: Wilson's Phalarope has a long bill and legs, they are similar to sandpipers,
but generally much larger.
Habitat: Wilson's Phalaropes breed in shallow, prairie wetlands in the northern US and
southern Canada. During migration, they inhabit shallow ponds, flooded fields, and
sometimes mudflats.
Recommendations: Maintain well vegetated wetlands with a good diversity of native
plant species. The habitat is best when there is a good mixture of flooded areas and
saturated soils to promote invertebrates for foraging at various times of the year. There
has only been one official record of this species in the Blaine area, near Site 7 so this
should not become a management focus. However, Locness Park, Site 7, and Pioneer
Park have likely suitable habitat.

Forster’s Tern (Sterna forsteri )
Official Minnesota Status: Special Concern
Habitat: Breeds in marshes, generally with lots of open water and large stands of islandlike vegetation. Winters in marshes, coastal beaches, lakes, and rivers. This tern primarily
eats small fish by diving into the water and take them from near the surface.
Description: Size: 33-36 cm (13-14 in), Weight: 130-190 g (4.59-6.71 ounces), a
medium-sized tern white with black cap the tail is long and deeply forked, the wings very
white in most plumages, and the legs are orange and relatively long.
Management Recommendations: Manage for clean water in small lakes around the city.
Since this tern primarily eats small fish it will only be found near lakes with fish. This
may be possible in several areas of open space. However, this bird will only be moving
through the city as a migrant and should not be a primary management focus.
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Plant Species
Species found in Fens:
Management Recommendations for fen species: According to a Critical Connections
Ecological Services, Inc. report to the City of Blaine (December 8, 2006) the most
appropriate methods for establishing/restoring these species include mechanical scraping
of peat soils, tree and shrub removal, prescribed burning, herbicidal treatments for
invasive species such as reed Canary grass and giant reed grass. In addition, it is likely
that hydrologic restoration (ditch abandonment and restoration) will help benefit these
plants. Native seed collection and dispersal into newly cleared areas can help to
encourage their spread.
Autumn Fimbristylis: (Fimbristylis autumnalis)
Official Minnesota Status: Special Concern
Habitat: Sandbars, gravel bars, mudflats, pond and lake margins, moist ditches, moist
depressions of upland prairies and glades, sandy fields.
Description: Autumn Fimbristylis is a soft-based, tufted annual usually reaching 30 to
70cm in height. It is identified by its thin leaves, compressed culms, lanceolate spikelets,
and trigonous fruits. Fruits of this genus lack subtending bristles which are found in most
other members of the family.
Lance-leaved Violet (Viola lanceolata)
Official Minnesota Status: Threatened
Habitat: Bogs, swamps, wet spots
Description: Typically 2 to 6 inches in height with white flowers with purple veins
occurring in the spring to early summer. Leaves are erect or sub erect and 1 to 3 inches
long. Leaves have rounded teeth with red glands on the edges in the margins. The plant
spreads by runners.
Marginated Rush (Juncus marginatus)
Official Minnesota Status: Special Concern
Habitat: Acidic wet meadow. Mesic to dry upland prairies and glades.
Description: Can be identified by its fairly open inflorescence, rounded capsules, and
hyaline-margined perianth parts. The perianth parts are equaling or mostly longer than
the capsules.
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Other species:
Tubercled Rein-orchid (Platanthera flava)
Official Minnesota Status: Endangered
Habitat: Mesic bottoms and wet-mesic prairies, margins of lakes, rivers and ponds, and
wet meadows. All of these habitats are characterized by moist, slightly acidic to slightly
basic, sandy soils.
Description: The tubercled rein orchid is up to 20 inches tall with an erect stem. Flowers
are yellow/green, small, and inconspicuous and appear from May to September. Leaves
are lanceolate to elliptic-oblong,
Management Recommendations:
Manage invasive species, such as reed Canary grass and giant reed grass and restored
hydrology to sites. This species can also be encouraged to spread into new sites,
particularly at Site 7, once there is additional soil disturbance, creating good seed beds.
However, since it is endangered this can only be performed under permission of the state
DNR.

Appendix F: Plant Species Inventory
Species Lists for Blaine Open Space Sites
Exotic:
Exotic Species (not native to Minnesota)

Site number
Common name
rhombic copper-leaf
Amur maple
Boxelder
Red maple
silver maple
sugar maple
yarrow
fragrant giant hyssop
quack grass
redtop
redtop
garlic mustard
common ragweed
giant ragweed
Serviceberry
hog peanut
big bluestem
wood anemone
pussy toes
hemp dogbane
columbine
Green rock-cress
wild sarsaparilla
burdock
Jack-in-the-pulpit
Black chokeberry
biennial wormwood
Swamp milkweed
green milkweed
common milkweed
butterfly weed
whorled milkweed
wild asparagus
heath aster
panicled aster
big-leaved aster
New England aster
Sky blue aster
Western silvery aster
Flat-topped Aster
lady fern
hoary alyssum
Paper birch
Bog birch
beggar ticks
Grapefern
hairy grama
Side oats grama
Black Mustard
smooth brome
Cheat grass
Canada Bluejoint
marsh marigold
Marsh bellflower
throatwort
Bellflower
Hemp
Shepherd's purse
water sedge
woodland sedge
bristly sedge
Secretive sedge
Lake sedge
Wiregrass sedge
Oval sedge
pennsylvania sedge
unknown sedges - several
sprengel's sedge
tussock sedge
Beaked sedge
Catalpa
hackberry
spotted knapweed

Scientific Name
Acalypha rhomboidea
Acer ginnala
Acer negundo
Acer rubrum
Acer saccharinum
Acer saccharum
Achillea millefolium
Agastache foeniculum
Agropyron repens
Agrostis gigantea
Agrostis stolonifera
Alliara petiolata
Ambrosia artemisiifolia
Ambrosia trifida
Amelanchier spp.
Amphicarpea bracteata
Andropogon gerardii
Anemone quinquefolia
Antennaria howellii
Apocynum cannabinum
Aquilegia canadensis
Arabis missouriensis
Aralia nudicaulis
Arctium minus
Arisaema triphyllum
Aronia melanocarpa
Artemisia biennis
Asclepias incarnata
Asclepias spp.
Asclepias syriaca
Asclepias tuberosa
Asclepias verticillata
Asparagus officinalis
Aster ericoides
Aster lanceolatus
Aster macrophyllus
Aster novae-angliae
Aster oolentagiensis
Aster sericeus
Aster umbellatus
Athyrium filix-femina
Berteroa incana
Betula papyrifera
Betula pumila
Bidens spp.
Botrychium spp.
Bouteloua hirsuta
Bouteloua curtipendula
Brassica nigra
Bromus inermis
Bromus tectorum
Calamagrostis canadensis
Caltha palustris
Campanula aparinoides
Campanula rapunculoides
Campanula spp.
Cannabis sativa
Capsella bursa
Carex aquatilis
Carex blanda
Carex comosa
Carex cryptolepis
Carex lacustris
Carex lasiocarpa
Carex ovales cmx.
Carex pensylvanica
Carex spp.
Carex sprengelii
Carex stricta
Carex utriculata
Catalpa speciosa
Celtis occidentalis
Centaurea maculosa
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Appendix F: Plant Species Inventory
Common name
lamb's quarters
goosefoot
common daisy
Bulb-bearing water hemlock
enchanter's nightshade
Canada thistle
field thistle
Bull thistle
bastard-toadflax
bindweed
horseweed
Pagoda dogwood
gray dogwood
round leaved dogwood
red osier dogwood
crown vetch
American hazelnut
Hawk's beard
Yellow nut sedge
Nut sedge
Great plains sand sedge
orchard grass
white prairie clover
Purple prairie clover
silky prairie-clover
Queen Anne's-lace
showy tick-trefoil
Pointed tick-trefoil
pink
Spinulose shield fern
Wood fern
Spike rush
Elliptic spikerush
canada wild rye
bottlebrush grass
Quackgrass
horsetail
common fleabane
daisy fleabane
cotton-grass
dog mustard
Spotted Joe pye weed
Common boneset
purple node Joe Pye weed
white snakeroot
leafy spurge
Geyer's spurge
Grass-leaved goldenrod
autumn sedge
Wild strawberry
green ash
Annual bedstraw
northern bedstraw
bedstraw
Small bedstraw
sweet scented bedstraw
wild geranium
white avens
avens
creeping Charlie
fowl manna grass
rough pennyroyal
common sneezeweed
sunflower
ox-eye
day lily
Golden aster
squirrel-tail grass
Large St. John's wort
Jewelweed
touch-me-not
blue flag
black walnut
path rush
eastern red cedar
June grass
wild lettuce
wood nettle

Scientific Name
Chenopodium album
Chenopodium spp.
Chrysanthemum leucanthemum
Cicuta bulbifera
Circaea lutetiana
Cirsium arvense
Cirsium discolor
Cirsium vulgare
Comandra umbellata
Convolvulus arvensis
Conyza candensis
Cornus alternifolia
Cornus racemosa
Cornus rugosa
Cornus sericea
Coronilla varia
Corylus americana
Crepis capillaris
Cyperus esculentus
Cyperus spp.
Cyperus schweinitzii
Dactylus glomerata
Dalea candida
Dalea purpurea
Dalea villosa
Daucus carota
Desmodium canadense
Desmodium glutinosum
Dianthus spp.
Dryopteris cathusiana
Dryopteris spp.
Eleocharis spp.
Eleocharis tenuis
Elymus canadensis
Elymus hystrix
Elytrigia repens
Equisetum spp.
Erigeron philadelphicus
Erigeron strigosus
Eriophorum angustifolium
Erucastrum gallicum
Eupatorium maculatum
Eupatorium perfoliatum
Eupatorium purpureum
Eupatorium rugosum
Euphorbia esula
Euphorbia geyeri
Euthamia graminifolia
Fimbristylis autumnalis
Fragaria virginiana
Fraxinus pennsylvanica
Galium aparine
Galium boreale
Galium spp.
Galium tinctorium
Galium triflorum
Geranium maculatum
Geum canadense
Geum spp.
Glechoma hederacea
Glyceria striata
Hedeoma hispida
Helenium autumnale
Helianthus spp.
Heliopsis helianthoides
Hemerocallis fulva
Heterotheca villosa
Hordeum jubatum
Hypericum majus
Impatiens capensis
Impatiens spp.
Iris virginica
Juglans nigra
Juncus tenuis
Juniperus virginiana
Koeleria macrantha
Lactuca spp
Laportea canadensis
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Appendix F: Plant Species Inventory
Common name
yellow vetchling
motherwort
Small peppergrass
blazing star
Butter and eggs
wild blue flax
hoary puccoon
great lobelia
pale-spike lobelia
Asian fly honeysuckle
Tartarian honeysuckle
bird's foot trefoil
lupine
Wood rush
bladder campion
American water horehound
Northern bugleweed
Tufted loosestrife
purple loosestrife
wild lily-of-the-valley
Ostrich fern
black medic
alfalfa
yellow sweet-clover
sweet clover
Common moonseed
wild mint
Spearmint
Bishop's cap
wild bergamot
white mulberry
swamp satin grass
Eurasian water-milfoil
catnip
White water lily
Sensitive fern
sweet cicely
Anise-root
interrupted fern
Royal fern
ironwood
wood sorrel
Hairy panic grass
Panic grass
Panic grass
switchgrass
Woodbine/Virginia creeper
fen betony
Reed canary grass
timothy
Woodland phlox
Giant reed grass
lopseed
ground cherry
Canadian clearweed
clearweed
red pine
white pine
Scotch pine
common plantain
tubercled rein orchid
Ragged fringed orchid
Canada bluegrass
fowl meadow grass
Kentucky bluegrass
Solomon's seal
Water smartweed
false buckwheat
black bindweed
water-pepper
pinkweed
spotted lady's-thumb
Arrow-leaved tearthumb
Virginia knotweed
Silver poplar
cottonwood
quaking aspen
curly pondweed

Scientific Name
Lathyrus pratensis
Leonurus cardiaca
Lepidium densiflorum
Liatris spp.
Linaria vulgaris
Linum perenne
Lithospermum canescens
Lobelia siphilitica
Lobelia spicata
Lonicera morrowii
Lonicera tartarica
Lotus corniculatus
Lupinus perennis
Luzula spp.
Lychnis alba
Lycopus americana
Lycopus uniflorus
Lysimachia thyrsiflora
Lythrum salicaria
Maianthemum canadense
Matteuccia struthiopteris
Medicago lupulina
Medicago sativa
Melilotus officinalis
Melilotus spp.
Menispermum canadense
Mentha arvensis
Mentha spicata
Mitella diphylla
Monarda fistulosa
Morus alba
Muhlenbergia frondosa
Myriophyllum spicatum
Nepeta cataria
Nymphaea odorata
Onoclea sensibilis
Osmorhiza claytoniana
Osmorhiza longistylis
Osmunda claytoniana
Osmunda regalis
Ostrya virginiana
Oxalis spp
Panicum lanuginosum
Panicum spp.
Panicum oligosanthes
Panicum virgatum
Parthenocissus spp.
Pedicularis lanceolata
Phalaris arundinacea
Phleum pratense
Phlox divaricata
Phragmites australis
Phryma leptostachya
Physalis spp
Pilea pumila
Pilea spp
Pinus resinosa
Pinus strobus
Pinus sylvestris
Plantago major
Platanthera flava
Platanthera lacera
Poa compressa
Poa palustris
Poa pratensis
Polygonatum biflorum
Polygonum amphibium
Polygonum convolvulus
Polygonum convulus
Polygonum hydropiper
Polygonum pensylvanicum
Polygonum persicaria
Polygonum sagittatum
Polygonum virginianum
Populus alba
Populus deltoides
Populus tremuloides
Potamogeton crispus
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Appendix F: Plant Species Inventory
Common name
Norwegian cinquefoil
rough-fruited cinquefoil
creeping cinquefoil
heal-all
black cherry
chokecherry
bracken fern
Virginia mountain mint
white oak
northern pin oak
bur oak
red oak
small-flowered buttercup
yellow cone flower
common buckthorn
glossy buckthorn
smooth sumac
Staghorn sumac
black locust
Common yellow cress
Common dewberry
swamp dewberry
red raspberry
raspberry
black eyed Susan
golden-glow
field sorrel
curly dock
Sorrel
arrowhead
peach-leaved willow
Sandbar willow
Black willow
Slender willow
Willow
common elderberry
Red elderberry
elderberry
little bluestem
dark green bulrush
Woolgrass
River bulrush
Bulrush
soft stem bulrush
figwort
Marsh skullcap
marsh fleabane
foxtail
bur-cucumber
bladder campion
bittersweet nightshade
Common goldenrod
Giant goldenrod
missouri goldenrod
showy goldenrod
goldenrod
prickly sow-thistle
sow thistle
Indian grass
prairie cord grass
sphagnum moss
White meadow sweet
Steeplebush
porcupine grass
Twisted stalk
dandelion
American germander
rue anemone
Northern marsh fern
field pennycress
basswood
poison ivy
spiderwort
long-bracted spiderwort
goat's-beard
Marsh St. John's wort
starflower
red clover

Scientific Name
Potentilla norvegica
Potentilla recta
Potentilla simplex
Prunella vulgaris
Prunus serotina
Prunus virginiana
Pteridium aquilinum
Pycnanthemum virginianum
Quercus alba
Quercus ellipsoidalis
Quercus macrocarpa
Quercus rubra
Ranunculus arbortivus
Ratibida pinnata
Rhamnus cathartica
Rhamnus frangula
Rhus glabra
Rhus typhina
Robinia pseudoacacia
Rorippa palustris
Rubus flagellaris
Rubus hispidus
Rubus idaeus
Rubus spp.
Rudbeckia hirta
Rudbeckia laciniata
Rumex acetosella
Rumex crispus
Rumex spp.
Sagittaria latifolia
Salix amygdaloides
Salix exigua
Salix nigra
Salix petiolaris
Salix spp.
Sambucus canadensis
Sambucus racemosa
Sambucus spp.
Schizachyrium scoparium
Scirpus atrovirens
Scirpus cyperinus
Scirpus fluviatilis
Scirpus spp.
Scirpus validus
Scrophularia lanceolata
Scutellaria galericulata
Senecio spp.
Setaria pumila
Sicyos angulatus
Silene latifolia
Solanum dulcamara
Solidago canadensis
Solidago gigantea
Solidago missouriensis
Solidago speciosa
Solidago spp.
Sonchus asper
Sonchus uliginosus
Sorghastrum nutans
Spartina pectinata
Sphagnum spp.
Spiraea alba
Spiraea tomentosa
Stipa spartea
Streptopus lanceolatus
Taraxacum officinale
Teucrium canadense
Thalictrum thalictroides
Thelypteris palustris
Thlaspi arvense
Tilia americana
Toxicodendron radicans
Tradescantia spp
Tradescantia bracteata
Tragopogon dubius
Triadenim fraseri
Trientalis borealis
Trifolium repens
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Appendix F: Plant Species Inventory
Common name
Scientific Name
narrow leaf cattail
Typha angustifolia
Broad-leaved cattail
Typha latifolia
american elm
Ulmus americana
siberian elm
Ulmus pumila
slippery elm
Ulmus rubra
Stinging nettle
Urtica dioica
large flowered bellwort
Uvularia grandiflora
wild blueberry
Vaccinium spp.
mullein
Verbascum thapsus
vervain
Verbena hastata
Ironweed
Vernonia fasciculata
american vetch
Vicia americana
Hairy vetch
Vicia villosa
Canada violet
Viola canadensis
Dog violet
Viola labradorica
Lance-leaved violet
Viola lanceolata
Northern white violet
Viola mackloskii
violet
Viola primulifolia
violet
Viola spp.
river grape
Vitis riparia
Twisted yellow-eyed grass
Xyris torta
prickly ash
Zanthoxylum americanum
golden Alexanders
Zizia aurea
Total Number of Native Species
All sites

Exotic
1
x
x

2

x
x

x
x
x
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69

x
x
x
x

x

x
x

x
127

116 51 68 47
261
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119 85 57 82 74

