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1 Introduction 
In the spring of 2016, Arrowwood Environmental (AE) was retained by the Town of Bolton 

Conservation Commission (CC) to conduct an assessment of the Winooski River floodplain 

forests within the town.  The focus of the study was to assess the condition of floodplain forests 

along the river including areas where invasive species are impacting forest condition and map 

areas of erosion.  Based on this assessment, areas of potential floodplain forest restoration would 

be identified and, where possible, prioritized. 

An initial project meeting was held in Bolton on June 7, 2016.  At that time, the work plan 

outlined above was developed.  The Bolton CC contacted landowners within the study area by 

letter requesting permission for AE to visit the site.  A natural community map of the study area 

produced by AE for the 2013 Science to Action Project (STA) (Arrowwood Environmental, 

2013) was used as a base map for this project.  Landscape analysis incorporated FEMA flood 

hazard maps, existing landuse, and current orthophotography. Site visits were made by two AE 

ecologists on September 9th and 26
th
, 2016.  The length of the Winooski River was floated in a 

canoe and sites were accessed via the river shore.  No parcels that denied permission or were 

posted No Trespassing were visited during the field inventory.  Where permission was granted, 

in-depth field investigations were conducted, while in other cases floodplain forest conditions 

were visually assessed from vantage points along the river shore.  Following field work, maps of 

invasive species, floodplain forests and potential restoration areas were developed and are 

submitted in this report. The GIS data is made available in its native format (shapefile) via 

download at www.arrowwoodvt.com/Bolton. 

Figure 1-1. Access Permission secured by the Bolton Conservation Commission 

 

http://www.arrowwoodvt.com/BoltonFPF
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The following report summarizes the findings of the study and is divided into three sections.  

Section 2 describes the findings related to invasive species.  Section 3 details the floodplain forest 

assessment and the prioritization for invasive species control.  Section 4 addresses potential 

restoration areas and erosion issues. 

2 Invasive Species 
An invasive species (or Non-Native Invasive Species -NNIS) is a species which is not native to 

the ecosystem and whose establishment threatens the native ecology.  The Vermont Agency of 

Agriculture maintains a list of "Noxious Weeds" in Vermont and regulates the sale and 

importation of these Class A and Class B species.  The Vermont Invasive Exotic Plant Committee 

also maintains a list entitled the "Invasive Species Watch List for Vermont".   For the purposes of 

this inventory, a species is considered to be a NNIS if it is on one of these two lists.  

The inventory for NNIS within the study area, focused on areas along the riverbank and 

floodplain forests.  Time limitations prevented this from being an exhaustive inventory of every 

NNIS stem, rather general infestations were documented where visible within the study area.  

Since plant populations grow and change with surrounding conditions, presented here is a 

snapshot in time of population trends and major infestations. Due to late-summer field work, 

populations of early blooming NNIS species like garlic mustard were likely underreported. Six 

different invasive species were documented within the study area and a brief description of each 

of these is included below.  Control recommendations are presented with the floodplain forest 

assessment in Section 3.  

2.1 Japanese Knotweed 

Figure 2-1.  Distribution of Japanese Knotweed within the study area 
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Japanese knotweed is the most wide-spread and well established invasive species found in the 

study area.  As the name implies, this species, which looks similar to bamboo, is of Asian origin 

and was introduced into North America in the late 1800s.  It prefers full sunlight and disturbed 

soils, conditions that are abundant along the riverbanks and floodplain forests of river systems 

such as the Winooski River.    This species grows vigorously under the right conditions and can 

form dense colonies.  Plant fragments which are washed downstream can readily re-sprout, 

forming new populations (Figure 2-2).  This method of reproduction makes this species very 

difficult to control, especially where it occurs along riverbanks.   

Figure 2-2. Japanese Knotweed sprouting from stalk fragment 

 

Japanese Knotweed is very well established and abundant along the banks of the Winooski River.  

Because of its widespread nature, control of this species along the riverbanks is not likely feasible 

without concerted, state-wide effort.  In areas, Japanese knotweed has become established within 

existing floodplain forests.  In some cases, populations consist of only a few plants.  In other 

locations, dense infestations have become established.   The focus of control efforts should be on 
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these interior populations where success is possible and re-infestation is limited by the shade 

provided by the forest canopy. 

Figure 2-3. Japanese Knotweed infestation along a bank of the Winooski River 

 

2.2 Honeysuckle 

Figure 2-2.  Distribution of honeysuckle within the study area 
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There are ten different species of honeysuckle in Vermont, four of which are of Euro-Asian origin 

and are considered invasive.  Since growth habits and recommended control are the same for all 

four species, for the purposes of this inventory no effort was made to distinguish between them.   

Figure 2-4. Honeysuckle along armored railroad fill 

 

Honeysuckle is primarily an upland species and is most common in the study area along upland 

embankments (especially railroad embankments).  In these cases, dense colonies are found on the 

steep, armored slopes above the river.  In some areas, honeysuckle has become established in the 

interior of floodplain forests.  In some cases, only a few shrubs have colonized these forests and 

have (so far) had very little effect on the surrounding natural community.   In other cases, dense 

thickets of honeysuckle have become established dramatically altering the floodplain forest. 
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2.3 Multiflora rose 

Figure 2-5. Distribution of multiflora rose within the study area 

 

Multiflora rose was brought in from Japan in the late 1800s and subsequently promoted for  

erosion control, wildlife cover and "living fences".  However, it was soon recognized as a 

problem species due to its aggressive growth habit, ability to thrive under a wide variety of 

conditions and its propensity to form dense, impenetrable thickets.  Within the study area, 

multiflora rose is found in only a few locations.  In Floodplain Forest B, multiflora rose has 

become well-established and forms its characteristic thicket.  In most circumstances, however, 

only a few individuals were discovered.  

Figure 2-6. Multiflora Rose in a Floodplain Forest 
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2.4 Goutweed (Bishop's Weed) 

Figure 2-7. Distribution of goutweed within the study area 

 

Along with Japanese knotweed, goutweed is one of the most abundant and widespread NNIS in 

the study area.  Unlike knotweed, this species goes unnoticed by many people because it grows 

low to the ground, often under ostrich ferns.  This species was brought into North America as a 

horticultural ground cover in the late 1800s.  It requires disturbed soil to become established by 

seed, but once established, can spread quickly and pervasively by underground roots (rhizomes).  

It thrives in floodplain 

forests in Vermont and 

often forms dense colonies 

that completely cover the 

forest floor.  

In some cases, this species 

may be present throughout 

a forest but at low cover.  

In most cases, this species 

has become very well 

established and reaches 

cover >75%.  Once it has 

become established, 

control of this species is 

very difficult due to its small size and vigorous rhizomes where the tiniest fragment of remaining 

root will re-sprout. Control typically requires multiple applications of herbicide, and even then 

Figure 2-8. Goutweed covering the forest floor 
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success is limited.  Given its widespread distribution and the difficulty of control, no management 

of this species is recommended at this time. 

2.5 Garlic mustard 

Garlic mustard is native to Europe and was brought to North America for its use as an edible 

potted herb.  Since that time, it has become established over most of eastern North America.  It 

often becomes established in moist forests along streams and rivers as well as roadsides and field 

edges.  It can form dense stands which shade out native vegetation and may negatively affect the 

habitat for a wide variety of animals.  At the time of the site visits for this study, garlic mustard 

had already senesced and was not readily visible.  While it was documented in a few areas, it was 

likely under-reported.  The full extent of this species is therefore unknown.  If NNIS management 

is occurring within a floodplain forest for other species, the presence of this species should be 

noted and control efforts undertaken where feasible. 

2.6 Dame's Rocket 

Dame's rocket is a tall, showy perennial species which was introduced to North America in the 

1600s.  It has more recently become widely established since its inclusion in wildflower mixes.  

In Vermont, this species is most common in floodplain forests where the tall stems with pink-

white flowers can be seen in the spring and early summer.  During the field visits for this study, 

only a few sites with this species were discovered.  Because of the late season, this species is 

likely under-reported.  This species is perhaps one of the least aggressive invaders of the NNIS 

documented.  No specific control is recommended at this time.  However, if NNIS management is 

occurring within a floodplain forest for other species, the presence of Dame’s rocket should be 

noted and control efforts undertaken where feasible. 

  



Winooski River Floodplain Forest Inventory: Bolton, Vermont 

 

    Arrowwood Environmental 9 Floodplain Forest Inventory 

3 Floodplain Forests 
Floodplain forests are one of the most heavily impacted natural communities in the region.  Their 

location along major rivers with fertile soils and flat topography has made them preferred sites for 

development and agricultural production.  In addition, in the patches of forest remaining, the 

disturbance resulting from periodic flooding and scouring creates ideal habitat for the 

establishment of many invasive species. 

Along the Winooski River, three different types of floodplain forest are recognized, two of which 

were documented within the study area:  The Silver Maple-Ostrich Fern Floodplain Forest and 

the Sugar Maple-Ostrich Fern Floodplain Forest.  The Silver Maple type is the most common and 

is characterized by tall silver maple trees and an understory of dense ostrich fern.  The Sugar 

Maple type typically occupies drier terraces and can include basswood and white ash.  In both 

circumstances, boxelder and black willow are common early successional species.      

A total of 16 floodplain forests were visited in whole or part during this inventory.  The purpose 

of the site visit was to perform a rapid ecological assessment of each site and map major 

infestations of NNIS.  A brief description of each floodplain forest is presented below.  The 

location of each site is shown in Figure 3-1, with a detailed map in the descriptions of each.  Sites 

for which landowner permission was denied were not visited.  
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Figure 3-1. Floodplain Forests along the Winooski River in Bolton, Vt. 

 

Table 3-1.  Community type and size of Floodplain Forests in Bolton 

Site Community Type(s) Size (acres) 

FF-A Silver Maple-Ostrich Fern Riverine Floodplain Forest 1.8 

FF-B Silver Maple-Ostrich Fern Riverine Floodplain Forest 12.4 

FF-C Sugar Maple-Ostrich Fern Riverine Floodplain Forest 0.9 

FF-D Silver Maple-Ostrich Fern Riverine Floodplain Forest 0.8 

FF-E Silver Maple-Ostrich Fern Riverine Floodplain Forest 4.7 

FF-F Silver Maple-Ostrich Fern Riverine Floodplain Forest 1.1 

FF-G Silver Maple-Ostrich Fern Riverine Floodplain Forest 5.4 

FF-H Silver Maple-Ostrich Fern Riverine Floodplain Forest 3.7 

FF-I Silver Maple-Ostrich Fern Riverine Floodplain Forest 11.1 

FF-J Silver Maple-Ostrich Fern Riverine Floodplain Forest 3.1 

FF-K Silver Maple-Ostrich Fern Riverine Floodplain Forest 8.7 

FF-L Silver Maple-Ostrich Fern Riverine Floodplain Forest 14.1 

FF-M Silver Maple-Ostrich Fern Riverine Floodplain Forest 2.8 

FF-N 

 

 

Silver Maple-Ostrich Fern Riverine Floodplain Forest 

Sugar Maple-Ostrich Fern Riverine Floodplain Forest 

Shallow Emergent Marsh  

16.1 

1.6 

1.3 

FF-O Sugar Maple-Ostrich Fern Riverine Floodplain Forest 4.1 

FF-P Silver Maple-Ostrich Fern Riverine Floodplain Forest 2.9 
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3.1 Floodplain Forest A  

Figure 3-2. Map of Floodplain Forest A 

 

This occurrence of a Silver Maple Ostrich Floodplain Forest sits on an island or a peninsula, 

depending upon water level and sediment deposition.  It is dominated by mature trees of silver 

maple, black willow, cotton wood and butternut.  A shrub layer of black cherry, box elder and 

American elm is present at moderate cover.   

Figure 3-3. Floodplain Forest A 
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The edges and interior of the island are infested with Japanese knotweed and goutweed.  There 

are a few openings with native herbaceous vegetation such as ostrich fern, but these are rare.  

Overall, this is a fairly degraded community because of the widespread and well-established 

invasives.  Control of these invasives is not possible without a significant long-term commitment, 

and even then may not find success.  Notable along the shore of this island community were 

numerous wildlife tracks, including those of black bear.  The presence of these wide-ranging 

mammals may suggest that this area is used as a wildlife corridor for animals moving north/south 

through the larger landscape. 

Figure 3-4. Bear track in Floodplain Forest A 
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Figure 3-5. Map of Floodplain Forests B and C 

 

3.2 Floodplain Forest B 

The eastern end of this Silver Maple Ostrich Fern Floodplain Forest occurrence is a forest 

dominated by nice, large trees of silver maple and black willow.  Shrubs such as box elder, 

American elm and choke cherry are also present at moderate cover and the herbaceous layer is 

dominated by native species such as ostrich fern, jumpseed and riverbank grape.   Invasives such 

as honeysuckle, multiflora rose and goutweed are present, but only in patches and at low cover.   

Figure 3-6. Floodplain Forest B 
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The western end of this community has much younger vegetation and is much more disturbed.  

Areas without tree canopy are interspersed with areas dominated by young box elder and 

butternut approximately 5" in diameter.  In addition, the invasives honeysuckle and multiflora 

rose form dense, impenetrable thickets.  Goutweed is also abundant throughout this area, though 

knotweed is mostly relegated to the riverside-edge of the forest.  Control of the invasive species is 

unlikely without significant, long-term effort.   

3.3 Floodplain Forest C 

Figure 3-7. Floodplain Forest C 

 

Like Floodplain Forest A, this Silver Maple Ostrich Fern Floodplain Forest site occupies an 

island or peninsula.  It is characterized by some nice large black willow and silver maple around 

the margins of the island.  The interior of the island is dominated by dense herbaceous vegetation 

such as Canada goldenrod, riverbank grape, ostrich fern and Virginia creeper.  Japanese knotweed 

occurs throughout the island at approximately 10-15% cover.  Much of the island sits fairly high 

above mean water level, but does appear to flood during high water events.  Since this is a small 

island, nearly the entire site consists of edge habitat making control of invasives at this site a low 

priority.    



Winooski River Floodplain Forest Inventory: Bolton, Vermont 

 

    Arrowwood Environmental 15 Floodplain Forest Inventory 

Figure 3-8. Map of Floodplain Forests D, E, F & G 

 

3.4 Floodplain Forest D 

This small patch of Silver Maple Ostrich Fern Floodplain Forest is dominated by tall silver 

maple, American elm and black willow.  There is a slight shrub layer of white ash, and canopy 

species.  The herbaceous layer is dominated by native vegetation such as ostrich fern, sensitive 

fern and Canada goldenrod.  Invasive species include few shrubs of honeysuckle and Japanese 

knotweed.   

Figure 3-9.  Floodplain Forest D 
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Though abundant along the riverbank, there are only a few Japanese knotweed plants in the forest 

interior.  While this is a small site, the relatively intact nature of the community and the low 

number of invasive species makes it a candidate for invasive control efforts.  

3.5 Floodplain Forest E 

This Silver Maple Ostrich Fern Floodplain Forest occurrence is dominated by silver maple and 

cottonwood trees.  These species form areas of closed canopy but are interspersed with more 

open, shrubby areas dominated by boxelder and black willow.  There is a dense layer of ostrich 

fern on the forest floor, which is typical of undisturbed floodplain forests.  However, goutweed 

has colonized much of the area beneath the ostrich fern.  Japanese knotweed is present along the 

margins of the forest but only in minor abundance in the interior of the forest.  It is likely that 

control efforts could contain this species in the interior areas. 

Figure 3-10. Floodplain Forest E 
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3.6 Floodplain Forest F 

This small island/peninsula of Silver Maple Ostrich Fern Floodplain Forest is very similar to 

Floodplain Forest E but is smaller and consists of much more edge habitat.  There are a few larger 

silver maple, black willow and basswood trees but most of the canopy consists of young early 

successional woody vegetation.  While there are a few areas with ostrich fern in the understory, 

most of the island is infested with well-established populations of Japanese knotweed, 

honeysuckle, and goutweed.  Given its small size and the abundance of invasive species, this 

occurrence is not a priority for invasive species control or restoration. 

3.7 Floodplain Forest G 

This Silver Maple Ostrich Fern Floodplain Forest is characterized by a mixture of mature, closed 

canopy areas and more open areas with younger trees.  Mature silver maple and basswood 

dominate the canopy in some areas, while young boxelder trees and shrubs form a sparse canopy 

in others.  A dense understory of ostrich fern dominates the forest floor.  Beneath this carpet of 

ferns, goutweed has colonized and occupies approximately 75% cover.   

Figure 3-11. Floodplain Forest G 
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Other than the goutweed, the invasive species pressure is limited to a few Japanese knotweed and 

honeysuckle plants.  Control of these plants is likely feasible given their limited abundance.  In 

addition, planting of silver maple or other floodplain canopy trees in this forest could lead to an 

establishment of a more closed canopy throughout.  

Figure 3-12. Map of Floodplain Forests H, I & J 

 

3.8 Floodplain Forest H 

The Silver Maple Ostrich Fern Floodplain Forest at this location occupies only a narrow, 50' wide 

strip of land along the river before it rises up into a Mesic Red Oak-Northern Hardwood Forest.  

This narrow band consists of mostly open canopy with a few larger American elm and silver 

maple trees.  The herbaceous layer is dominated by ostrich fern and near complete sub cover of 

goutweed.  Given the small size of this site, no restoration or management activities are 

recommended. 
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Figure 3-13. Floodplain Forest H 

 

3.9 Floodplain Forest I 

This floodplain forest occupies the area around Joiner Brook's confluence with the Winooski 

River.  The area around Joiner Brook appears to have been recently flooded and exposed sandy 

soil was present.  This area is dominated by sugar maple, white ash and cottonwood and is best 

described as the Sugar Maple-Ostrich Fern Riverine Floodplain Forest.  To the north, the forest is 

less disturbed and sits on a higher terrace.   Invasive species include a few honeysuckle shrubs, 

Japanese knotweed and goutweed.  The Japanese knotweed occurs all along the riverbank and in 

two large infestations within the forest.  Goutweed is found throughout this site at moderate 

cover. Control of the honeysuckle shrubs may be feasible, but given the presence of the other 

NNIS, it may not be productive.   
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Figure 3-14. Floodplain Forest I 

 

3.10 Floodplain Forest J 

This Silver Maple Ostrich Fern Floodplain Forest occupies one of the larger islands in this stretch 

of the Winooski River.  It is ringed by nice, larger silver maple, but the interior of the island is 

dominated by red oak, white ash and basswood indicative of a slightly higher elevation and less 

frequent flooding.  Smaller amounts of cottonwood, silver maple and butternut are also present.  

There is a shrub layer of American elm, white ash, box elder, choke cherry and honeysuckle.  The 

herbaceous layer is dominated by goutweed, with lesser amounts of Japanese knotweed, ostrich 

fern and jumpseed.  At this location along the river, there is a greater flood-prone width, which 

may contribute to this island flooding less frequently than other sites. Given the widespread nature 

of both Japanese knotweed and the goutweed, invasive species control at this site is unlikely 

without significant, long-term effort.   
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Figure 3-15. Floodplain Forest J 

 

3.11 Floodplain Forest K 

Figure 3-16. Map of Floodplain Forest K 

 

All that remains of the Silver Maple Ostrich Fern Floodplain Forest at this location is a narrow 

band of trees along the river bank.  This narrow band, however, retains the overall canopy 
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composition and structure typical of this natural community.  On the western end, where the site 

widens, it appears to be relatively undisturbed.  Larger silver maple trees dominate the forest 

canopy while the understory is dominated by ostrich fern.   

Goutweed is scattered throughout this site at low cover and Japanese knotweed appears to be 

restricted to the riverbank.  Given the relatively undisturbed condition of this community and the 

low invasive species pressure, controlling invasive species at this site should be a priority.  If the 

landowner was willing, the areas in agricultural production adjacent to this site would also be 

good candidates for floodplain forest restoration.   

Figure 3-17. Floodplain Forest K 
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3.12 Floodplain Forest L 

Figure 3-18. Map of Floodplain Forest L 

 

This floodplain forest occupies the site where Preston Brook flows into the Winooski River.  

Recent flooding of Preston Brook at this location has resulted in the deposition of coarse 

sediments, formation of multiple braiding channels and the re-routing of the brook.  The 

vegetation is a mixture of floodplain forest species as well as more upland trees such as yellow 

birch, white ash and bitternut hickory.  This unusual species composition is likely the result of the 

varying topography at this site.   

Figure 3-19. Floodplain Forest L 
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The shrub layer consists of canopy species as well as musclewood and American elm.  The 

understory consists of ostrich fern, wood nettle and, where sandy sediments have been deposited, 

common scouring rush.  Despite the recent disturbance, invasive species are not widespread in 

this forest.  Other than a moderate patch of Japanese knotweed in the forest, most of this species 

is relegated to the riverbank.  Goutweed is present at low cover in the forest and there are a few 

shrubs of multiflora rose.  Control of the knotweed and multiflora rose may be feasible, but 

control of the erosion issues upstream along Preston Brook is a higher priority for this site.  While 

this area is a depositional delta formed by the confluence of Preston Brook and the Winooski 

River and a certain amount of variability is to be expected, recent flooding events appear to have 

been severe and sediment deposition is leading to significant channel alteration. 

Figure 3-20. Map of Floodplain Forests M & N 

 

3.13 Floodplain Forest M 

This site harbors a nice example of a Sugar Maple Ostrich Fern floodplain forest.   The trees are 

60-70' tall and form a canopy of 80% cover.  Dominate species include bitternut hickory, sugar 

maple, silver maple and basswood.  A sparse shrub layer of American elm and boxelder is also 

present.  The herbaceous layer is dominated by ostrich fern.  Goutweed is present throughout this 

site at moderate cover.  Japanese knotweed is present along the riverbank and in two linear swales 

or drainage paths within this forest.    There is also evidence of garlic mustard being present, but 

the site visits were made too late in the season to determine abundance.  Overall, this is a nice 

floodplain community with some areas exhibiting a relatively undisturbed condition.  The 



Winooski River Floodplain Forest Inventory: Bolton, Vermont 

 

    Arrowwood Environmental 25 Floodplain Forest Inventory 

infestations of Japanese knotweed within the forest threaten the integrity of the natural 

community, but given their size, may be hard to control. 

Figure 3-21. Floodplain Forest M 

 

3.14 Floodplain Forest N 

This is one of the largest and most variable floodplain forests in the project area.  It contains two 

floodplain forest community types as well as two wetter marshes in the back-swamp.  The Silver 

Maple Ostrich Fern forest type makes up the majority of this site.  There are a few small areas of 

mature closed canopy forests, but most of the site is in a more open, early successional condition.  

Boxelder, cottonwood, silver maple and black willow are the dominant trees.  Ostrich fern is 

present in the herbaceous layer, but is less abundant than many of the invasive species.  

Goutweed is present throughout this site and in many places completely dominates the forest 

floor.  Japanese knotweed has become established in some areas within this forest and forms 

dense colonies.  Other species such as garlic mustard, dame's rocket, moneywort, and multiflora 
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rose are also found scattered throughout this site.  The eastern end of this community in particular 

is characterized by an early successional condition and abundant invasive species growth.  The 

marshes found within this site offer important wildlife habitat to a wide variety of species 

including frogs, salamanders, otter, mink, herons and songbirds. Sign of black bear presence was 

noted in this forest suggesting the area may play a role in a larger wildlife corridor.  The early 

successional nature of this community along with the well-established invasive species 

populations makes this a low priority for control.   

Figure 3-22. Floodplain Forest N 
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Figure 3-23. Map of Floodplain Forests O & P 

 

3.15 Floodplain Forest O 

This site is occupied by a Sugar Maple-Ostrich Fern floodplain forest and is dominated by white 

ash, basswood, sugar maple and white birch in the canopy.  Striped maple, white ash and 

musclewood are found in the shrub layer.  The understory consists of ostrich fern, sensitive fern 

and jumpseed.  The topography at this site is variable and only parts of it may be in the active 

floodplain.  The higher areas are Red Oak-Northern Hardwood Forest and not as susceptible to 

colonization by NNIS.  Invasive species pressure is therefore low, with Japanese knotweed 

mostly confined to the riverbanks and garlic mustard present at an unknown level.  Overall this 

site is in moderately good condition. Because it is not part of the active floodplain, NNIS control 

is not a high priority. 

Figure 3-24. Floodplain Forest O 
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3.16 Floodplain Forest P 

This is a young Silver Maple-Ostrich Fern Floodplain Forest dominated by a few tall silver maple 

and black willow trees over a canopy of boxelder and American elm.  The herbaceous layer is 

dominated by ostrich fern and goutweed.  While close by, this site is separated from Floodplain 

Forest O by a ledge outcrop and upland area, so functions somewhat independently. Goutweed 

and Japanese knotweed have become established throughout at this site.  Evidence of garlic 

mustard was also found, but the site visits were conducted too late in the season to determine 

extent of that infestation.  Overall, this is a somewhat young and disturbed site with low priority 

for invasive species control. 

Figure 3-25. Floodplain Forest P 
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4 Invasive Species Control 
Site priority for control of invasive species is based on a two-tier approach:  the condition of the 

floodplain community and the feasibility of control actions.  The highest priority was given to 

sites that harbor a mature floodplain forest in otherwise good condition which contained only 

small populations of invasive species.  Left unchecked, these invasive species could become 

widespread and significantly degrade the condition of the natural community.  Because the NNIS 

populations are small however, control or containment may still be feasible in these situations.  In 

many other cases, NNIS populations have already become well established and degraded the 

floodplain forest community.  In these circumstances, control of the invasive species would 

require significant, long-term effort and need to be done in conjunction with other restoration 

work.  Given the limited time and resources available for such actions, these sites have been 

ranked lower priority for management.  

Table 4-1 summarizes the control priority for floodplain forest sites using this two-tiered 

approach.  The community condition rank is an A-D rank based on Vermont Natural Heritage 

Inventory protocol.  An A-rank indicates an undisturbed site in excellent condition with no 

invasive species.  A-ranked floodplain forests are very rare in the state because these natural 

communities often have a history of disturbance and are susceptible to invasion by NNIS.   D-

ranked communities are those sites that have been significantly impacted by previous disturbance 

and invasive species, and whose recovery is unlikely.  A split rank (e.g. B/C) indicates that the 

site is somewhere in between the two categories. 

The “Invasives Present” column in Table 4-1 lists the dominant NNIS present at the site.  There 

may be other NNIS present at lower cover (such as dame’s rocket) or species such as garlic 

mustard that could not be assessed due to seasonal limitations.  The feasibility of control for each 

species at each site is also listed and is based on field observations made during the site visits in 

2016.  As mentioned above, it is not feasible to control Japanese knotweed along the riverbank at 

any location.  Control Feasibility here refers only to situations where this species has become 

established in the interior of the floodplain forest. 
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Table 4-1. Invasive species control priority for Floodplain Forests in Bolton, Vermont. 

Site 
Community 
Condition 

Invasives 
Present 

Control 
Feasibility 

Control 
Priority 

Comments 

FF-A C 
Knotweed L N Mostly degraded site with large 

infestations of NNIS Goutweed L N 

FF-B C/D 

Knotweed L N 

Fairly degraded site, young, dense 
infestations of many NNIS 

Goutweed L N 

Multiflora Rose L N 

Honeysuckle L N 

FF-C C Knotweed M L 
Small island with moderate knotweed 
infestation 

FF-D B 
Knotweed H M Small site, but good condition; small 

populations of NNIS Honeysuckle H M 

FF-E B/C 
Goutweed L N Site in moderately good condition, control 

of knotweed in forest interior may be 
feasible 

Knotweed H M 

FF-F C 

Knotweed L N 

Small degraded site with dense NNIS. Goutweed L N 

Honeysuckle L N 

FF-G B/C 

Knotweed M M 

Fairly nice site with few NNIS in interior Goutweed L N 

Honeysuckle M M 

FF-H C Goutweed L L 
Very small site with near complete cover 
of goutweed 

FF-I C 

Knotweed L L 
Large infestation of knotweed and 
goutweed 

Goutweed L N 

Honeysuckle M L 

FF-J C 

Knotweed L N 

Large infestations of NNIS Goutweed L N 

Honeysuckle L N 

FF-K B 
Knotweed H H 

Nice site, few NNIS 
Goutweed L N 

FF-L C 

Knotweed M L 
Control of NNIS may be possible, but 
erosion issues may be a higher priority 

Goutweed L N 

Multiflora Rose M L 

FF-M C 
Knotweed L L Nice site, but knotweed well-established 

in forest interior Goutweed L N 

FF-N C/D 

Knotweed L N 

Extensive NNIS infestations Goutweed L N 

Multiflora Rose L N 

FF-O B Knotweed H M 
Much of site out of active floodplain, nice 
forest with few invasives 

FF-P C/D 
Knotweed L L 

Disturbed site, well established invasives 
Goutweed L L 
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5 Restoration Areas and Bank Erosion 
Maintaining a forested riparian buffer along the banks of rivers and streams has numerous 

ecological benefits.  These include increased erosion control, increased ability to filter nutrients 

from agricultural landuse, enhanced wildlife travel corridors and aesthetics (Haycock et al. 1996 

and Boyd, 2001).  The identification of potential Floodplain Forest restoration areas within the 

study area focused on stretches where forested riparian cover was lacking, and where 

reestablishment of a floodplain forest community is feasible. For the most part,   these restoration 

areas were not specifically visited in the field but were identified from a remote landscape 

analysis using aerial imagery, topography and data collected from nearby intact floodplain 

forests. 

Figure 5-1. Potential Floodplain Forest restoration areas along Winooski River 

 

A total of nine potential Floodplain Forest Restoration Areas were identified during the landscape 

analysis. Most of the restoration sites are agricultural lands, open lands or areas where early 

successional growth is occurring.   

In many of the targeted locations, there is an existing forested riparian buffer of floodplain forest, 

but it is very narrow.  These narrow areas can range from a single row of trees to a 50' wide band 

of remnant floodplain forest.  Expansion of these areas into wider floodplain forests through 

restoration work is worthwhile.  Increasing the size and width of not only potential floodplain 

forest areas but the overall forested riparian corridor can increase the functioning of these forests 

for water quality, erosion control and wildlife habitat. The creation of detailed forest restoration 

plans were not within the scope of this project.  
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Figure 5-1. Eroding bank between FF D and FF G- note invasive dominated vegetation. 

 

AE mapped the areas of streambank erosion within the study area, as shown on the maps above as 

well as the detail maps of the existing floodplain forests (Section 3).  Bank erosion is only 

occurring sporadically throughout the study area. There are numerous anthropogenic features 

along the Winooski River corridor through the town of Bolton which cause floodplain 

encroachment and artificial valley confinement.  The prevalence of parallel railroad fill, roads and 

residential development all reduce available area for flood energy dissipation which can result in 

increased bank erosion.  As is often observed, erosion tends to be minor in areas with intact forest 

where root structure binds soil.  When open land extends to or near the riverbank erosion is often 

exacerbated.  

Partly in recognition of erosion as a natural process, river science has moved away from attempts 

to actively address all areas of soil erosion and to focus on managing rivers to maintain their 

equilibrium condition.  Armoring streambanks with rip rap often leads to ongoing maintenance 

and shifts the problem downstream, not to mention being unsustainably expensive. While bank 

armoring may be necessary to protect existing infrastructure (i.e. bridges and roads) in certain 

locations, it is not the ecologically sustainable approach to address bank erosion in areas without 

these investments. It is the natural process for the river to migrate and for this reason, 

maintenance and enhancement of intact forested stream buffers coupled with conservation and 
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restoration of undeveloped floodplain is the recommended strategy for managing the river, where 

possible, in the study area.  

Figure 5-2. Eroding Bank in potential restoration area just upstream of Floodplain Forest L 

 

The amount of erosion observed in the study area for this project was limited.  Forest restoration 

and conservation, especially in areas where permanent human encroachments are not present, 

would provide an ecologically valuable and resilient floodplain. Conservation easements and 

river corridor regulation could deter future floodplain encroachments that would exacerbate 

conditions leading to  unnatural erosive forces.  By targeting the restoration areas shown in the 

included maps for conservation and reforestation, the Town of Bolton can not only reestablish 

and expand some its floodplain forest communities, but also contribute to the health of the river 

system by enhancing its wildlife habitat, erosion control and water quality functions. 
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Appendix 1: Scientific Names of Plants Cited 
 

Common Name Latin Name 

American Ash  Fraxinus americana 

American Elm  Ulmus americana 

Basswood  Tilia americana 

Bitternut Hickory  Carya cordiformis 

Black Cherry  Prunus serotina 

Black Willow  Salix nigra 

Box Elder  Acer negundo 

Butternut  Juglans cinerea 

Canada Goldenrod  Solidago canadensis 

Choke Cherry  Prunus virginiana 

Common Scouring Rush  Equisetum hyemale 

Cottonwood  Populus deltoides 

Dame's-rocket  Hesperis matronalis 

Garlic Mustard  Alliaria petiolata 

Goutweed  Aegopodium podagraria 

Honeysuckle  Lonicera spp. 

Japanese Knotweed  Fallopia japonica 

Jumpseed Persicaria virginiana 

Moneywort  Lysimachia nummularia 

Multiflora Rose  Rosa multiflora 

Musclewood  Carpinus caroliniana 

Northern Red Oak  Quercus rubra 

Ostrich Fern  Matteuccia struthiopteris 

River-bank Grape  Vitis riparia 

Sensitive Fern  Onoclea sensibilis 

Silver maple Acer saccharinum 

Striped Maple  Acer pensylvanicum 

Sugar Maple  Acer saccharum 

Wood Nettle  Laportea canadensis 

Yellow Birch  Betula alleghaniensis 

 


