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Executive Summary
This Handbook was prepared to educate and engage Bushkill Township residents and municipal
staff for the proper identification, mapping, and treatment of targeted invasive plant species
which are impacting our local environment.
Bushkill Township is a 25-square mile municipality located in northern Northampton County in
eastern Pennsylvania. The existing land-uses primarily include rural residential development
and active agriculture, with limited commercial, industrial, and other uses. Bushkill Township
also contains considerable State Gamelands along the Blue Mountain Ridge and the 1,168-acre
Jacobsburg State Park and Environmental Education Center. Waterways within the Township
are listed in Chapter 93, Title 25 of the Pennsylvania Code as High Quality-Cold Water Fishes
and Exceptional Value. The Bushkill Creek is the primary waterway within the Township,
flowing from northwest to southeast. A major tributary to Bushkill Creek is Sobers Run, a
portion of which is designated as Exceptional Value. An unnamed tributary to the East Branch
Monocacy Creek originates in the southwestern corner of the Township and flows south toward
Bethlehem. Wetlands within the Township are all classified as Exceptional Value where directly
or indirectly connected (significant nexus) to stream channels due to all streams being listed by
the Pennsylvania Fish and Boat Commission to support the natural reproduction of wild trout. It
should also be noted that the Township contains numerous vernal ponds, with the highest
concentration being all along the foothill area of the Blue Mountain Ridge.
Centuries of land-use for agriculture and recent conversion for rural residential development,
including considerable supporting local and regional infrastructure improvements, has resulted in
widespread introduction and establishment of many invasive exotic plant species in both upland
and wetland environments. These species continue to increase and spread, and are causing
impacts on native species, aesthetics, and water quality.
The Bushkill Township Invasive Species Management Program has been designed to
catalog/map obvious populations of targeted invasive exotic plant species along public roads and
on public lands throughout the Township. A student intern from Lafayette College worked with
Township staff to conduct field evaluations and mapping. Plant populations were mapped using
a new Internet application (app) which can be viewed and
The primary goal of the project is to increase resident awareness and involvement in mapping
and treating for targeted invasive exotic species, including purple loosestrife (Lythrum salicaria),
common reed (Phragmites australis), Japanese knotweed (Polygonum cuspidatum), and tree-ofheaven (Ailanthus altissima). These species create the most impact and are priorities for
treatment and eradication. In the future, other plant species will be added to the list of targeted
species within Bushkill Township.
The ultimate goal of this project is for landowners to eradicate these species from their
properties, or at least control their spread. This Handbook provides concise, important, and
effective information about the targeted species and their control, including regulatory concerns
for treatment.
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1.0

Introduction

What Are Invasive Plant Species?
Invasive plant species are most commonly non-native plants that cause, or are likely to cause,
economic or ecological harm or harm to human health (Presidential Executive Order 13112).
Some native plants can be invasive, but generally do not cause excessive harm, and therefore are
not generally targeted for treatment or control. The term “non-native” means they have been
introduced by human action, intentionally or accidentally, into a region outside their natural
geographic range. Other common terms for “non-native” include “exotic, alien, and nonindigenous.” Invasive species may be introduced to new areas through a variety of pathways,
such as shipping of goods from outside areas, intentional trade of species (e.g. gardening and
landscaping), , or incidentally by attachment to migratory animals or to transportation vehicles.
“Aquatic nuisance species” are a sub-set of invasive species that impact aquatic ecosystems
(U.S. Congress 1990).
Many nonnative species do not cause environmental harm, and in some cases are beneficial, as
with the majority of agricultural and horticultural species. Prior to concern for the potential
impacts of non-native species, some intentional introductions for agricultural and horticultural
purposes escaped cultivation and spread into natural areas and other places where they were
unwanted. These plants exhibited considerable competitive advantages over native species, such
as early season growth and lack of natural controls (e.g. bacteria, disease, and grazing by hnative
animal species). The result in many cases has been displacement of native species, plant and
animal, as well as economic impacts to agriculture and silviculture. Where surface waters are
involved, there have been considerable impacts on water quality caused by erosion, as well as
impacts on recreation and aesthetics. Impacts on many sensitive wetland and upland
environments have also decreased species diversity and have greatly affected many rare,
threatened, and endangered species.
Why Should We Care?
Economic losses due to invasive species in the U.S. are estimated at over $120 billion (Pimentel
et al. 2005), a cost which will continue to increase as species spread and new species are
introduced. These costs include damages to crops and pasture land, impacts on forests and
waterways, and human and animal diseases, as well as associated control and treatment costs.
Ecological harm caused by invasive species can include near extirpation of native species, as in
the cases of chestnut blight, emerald ash borer, and hemlock wooly adelgid, and alteration of
natural ecological communities, as with snakehead fish, zebra mussel, round-eyed gobie, purple
loosestrife, and common reed (Phragmites sp.).
Throughout evolutionary history, organisms have moved around the planet gradually, modifying
their native ranges and adapting to meet new conditions. However, human actions in North
America since the time of Columbus have transplanted species from their native ranges into new
habitats at dramatically increasing rates with resulting establishment in new habitats. Some of
these established transplants have become invasive. Unchecked, invasive species propagate and
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spread to the detriment of native species which have not evolved competitive strategies or
immunity to compete with the newly introduced species (Virginia Invasive Species Working
Group, 2012).
Controlling and managing invasive species is a significant management goal in Bushkill
Township and the watersheds of the Bushkill and Monocacy Creeks. Invasive plants are usually
non-native plants that have no natural enemies. These invasive non-native species overrun the
native communities into which they are introduced. Only about 10% of introduced plants
become invasive, but once these plants become established, they are difficult to eliminate.
Invasive species alter the natural ecology of an area by outcompeting and eliminating native
species, displacing native plants and animals, destabilizing soils, and altering natural aesthetics
of the landscape. In our region, the following species are common and should be actively
managed: purple loosestrife, Japanese knotweed, multiflora rose, tree-of-heaven, garlic-mustard,
bush honeysuckle, Japanese barberry, and common reed. If left unchecked, these populations
could dramatically and irreversibly impact thousands of acres of upland, wetland, and riparian
habitats.
Educational programs are offered through Jacobsburg Environmental Education Center and the
Bushkill Stream Conservancy, with additional training available locally through The Nature
Conservancy office in Long Pond. Bushkill Stream Conservancy has developed a powerpoint
presentation and has held public seminars to educated the general public about invasive plant
species, their respective impacts, and their management.
Currently, there is no active management program within the region, however, and efforts are far
outweighed by the ongoing introduction and spread of the problematic invasive plants.
Management efforts have been undertaken at Jacobsburg State Park and the Graver Arboretum
where maintaining native plant assemblages is a particular focus. Additionally, some citizens
have implemented management and control practices on their own private property to eradicate
unwanted invasive, exotic species.
The Bushkill Stream Conservancy and The Nature Conservancy are both in the process of
developing invasive plant management programs. These programs should focus on the most
highly environmentally sensitive areas such as Moorestown Wetlands, Rissmillers Woods, and
Knechts Ponds, but should also include all other watershed areas as part of a comprehensive
management strategy to control the introduction and spread of invasive and exotic plant species.
The Bushkill Stream Conservancy has developed an invasive and exotic species monitoring
program that integrates Global Positioning Systems (GPS) locating of sites with their new
Geographic Information Systems (GIS) database. This program is still new, but has proven to be
highly effective as a tool for mapping and monitoring invasive species. The GIS allows
excellent mapping that is tied to data regarding species, aerial coverage, suggested control
methods, and photographs of the sites.
Monitoring is also recommended to gain long-term control, as most of the species that are treated
will require several growing seasons worth of treatment efforts to gain full eradication.
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Monitoring results should be included in the GIS database to allow for more efficient and
effective cataloguing of efforts and successes.
1.1

Goals and Objectives

The primary goal of the project is to increase resident awareness and involvement in mapping
and treating for targeted invasive exotic species, including purple loosestrife (Lythrum salicaria),
common reed (Phragmites australis), Japanese knotweed (Polygonum cuspidatum), and tree-ofheaven (Ailanthus altissima). These species create the most impact and are priorities for
treatment and eradication. In the future, other plant species will be added to the list of targeted
species within Bushkill Township.
The ultimate goal of this project is for landowners to eradicate these species from their
properties, or at least control their spread. This Handbook provides concise, important, and
effective information about the targeted species and their control, including regulatory concerns
for treatment.
Objectives identified for implementation of the Bushkill Township Invasive Species
Management Program are:
1. Map populations of targeted invasive species on public lands and along roadways.
2. Develop an Internet-based Mobile Application (App) to support identification, mapping,
and treatment by residents.
3. Develop a handbook for residents to use for implementation of the Bushkill Township
Invasive Species Management Program.
1.2

Bushkill Township

Bushkill Township is a 25-square mile municipality located in northern Northampton County in
eastern Pennsylvania (see Figure 1.1). The existing land-uses primarily include rural residential
development and active agriculture, with limited commercial, industrial, and other uses.
Bushkill Township also contains considerable State Gamelands along the Blue Mountain Ridge
and the 1,168-acre Jacobsburg State Park and Environmental Education Center.
Water resources within Bushkill Township are extremely important to the local economy and
well-being of the watershed residents. The many small and large streams are the central
components of the Lehigh Valley ecology. The Bushkill Creek and its tributaries drain from the
Kittatinny Mountains to the Delaware River, creating an interconnected web of greenways and
unique natural areas (see Figure 1.2). The headwaters of an unnamed tributary to the East
Branch Monocacy Creek also begin in the southwestern corner of the Township, flowing south
toward the City of Bethlehem. The various water features in the watershed are described in the
following paragraphs. A Glossary of Watershed Terms is provided in Appendix A.
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Figure 1.1

Map of Bushkill Township
Northampton County, Pennsylvania
(Municipal Publications, Inc., 2010)
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The many small streams that form the beginning of Bushkill Creek originate at the base of Blue
Mountain in northern Moore and Bushkill Townships. The mainstem of the Bushkill Creek flows
in a southeasterly direction through rolling farmland and residential areas in Bushkill Township,
passing through Jacobsburg State Park before entering the farmlands and developed areas of
Palmer and Forks Townships. The Bushkill Creek eventually empties into the Delaware River
just north of the Route 22 Bridge in Easton, a much more urbanized area than the upper
watershed.
Four major tributaries join Bushkill Creek: Sobers Run in Bushkill Township, that drains the
north-central part of the watershed; Little Bushkill Creek in Plainfield Township, that drains the
northeastern section of the watershed; Schoeneck Creek in Nazareth and Palmer Townships, that
drains the western portion of the watershed; and Spring Brook that drains a very small portion of
the lower watershed in the City of Easton.
Bushkill Creek is classified as a High Quality Cold Water Fishery (HQ-CWF) stream.
Groundwater recharge along the wooded slopes of Blue Mountain provides a critical source of
high quality baseflow to the headwaters of Bushkill Creek in Bushkill, Plainfield, and Moore
Townships. The southern end of Bushkill Creek is stocked with brown and rainbow trout, while
the northernmost headwater streams support thriving populations of native brook trout. Bushkill
Creek is listed by the Pennsylvania Fish and Boat Commission as a Class A Wild Trout Fishery
from Tatamy through the City of Easton to the confluence with the Delaware River, making
protection of the upper watershed a critical priority. The adjacent Monocacy Creek to the
immediate west has very similar designations and is of equal importance, regionally, also
warranting protection of headwater streams and wetlands.
Sobers Run, having a 10-square mile watershed entirely within Bushkill Township, is currently
classified as a HQ-CWF, with the upper main stem classified as Exceptional Value (EV).
Documentation is under final review to determine whether the EV classification may be given to
the remainder of the Sobers Run, including its primary tributary, West Branch Sobers Run.
Wetlands are most common in the Bushkill Creek watershed along the foothill areas of the Blue
Mountain (aka Kittatinny Ridge), although several other wetland complexes and vernal ponds
exist south of that area. Many of these wetland areas are considered “Outstanding Natural
Areas,” based on a 1999 Natural Areas Inventory of Northampton and Lehigh Counties by the
Pennsylvania Science Office of the Nature Conservancy. Knechts Ponds and Moorestown
Wetlands, both in Bushkill Township, fall into that category. Wetlands within the watersheds of
local streams help to buffer impacts associated with stormwater runoff while providing important
wildlife habitat.
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Figure 1.2

Water Resource Map of Bushkill Township
Northampton County, Pennsylvania
Northampton County GIS Mapping (LVPC, 2014)
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2.0

Bushkill Township Invasive Species Management Program
2.1

Plan Strategies

This Program is geared toward practical application by the Township staff and residents to
control targeted invasive plant species which may occur on their respective land. Targeted
invasive species include purple loosestrife (Lythrum salicaria), common reed (Phragmites
australis), Japanese knotweed (Polygonum cuspidatum), and tree-of-heaven (Ailanthus
altissima). These species create the most impact and are priorities for treatment and eradication.
In the future, other plant species will be added to the list of targeted species within Bushkill
Township.
During the summer of 2014, Bushkill Township worked with Lafayette College to identify and
catalog the locations of these targeted species along public roads and on public lands (see Figure
2.1), using an Internet-based Mobile Application (App) developed by Hanover Engineering. The
App was tested and finalized for use by Township staff and residents to continue cataloging new
locations of these plants on Township lands and private properties, respectively. The App is
available at http://arc.hanovereng.com/btis, and contains instructions for use, photographs of
plans, information sheets for plants, and an interactive mapping program. Users may find their
current location using the App and may catalog any of the target species with simple keystrokes
for location, size, and density of plant populations observed. Data are maintained on a server at
Lafayette College through an ongoing partnership with the College for watershed-based
activities. Use of the App is intended to also provide current information to users on proper
plant identification and treatment, as well as to educate about the spread of these species and to
be an engaging platform to stimulate interest and implementation of the Program.
This Handbook is intended to introduce the Bushkill Township Invasive Species Management
Program and to provide users with a simple and concise reference for implementation and for
proper identification and treatment of invasive species on their respective properties.
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Figure 2.1

Current Mapping of Targeted Invasive Species in Bushkill Township
Northampton County, Pennsylvania
Northampton County GIS Mapping (LVPC, 2014)
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2.2

Coordination

Invasive species management, in its entirety, is a very involved and complicated issue. There are
many entities involved in different aspects, from landowners to government agencies, as well as
environmental organizations, farmers, and the horticulture industry. The various stakeholders all
have different objectives and positions, and are not always in perfect agreement. To further
complicate matters, there are Local, State, and Federal regulations which may affect invasive
species management practices.
The Bushkill Township Invasive Species Management Program is intended to help Township
landowners and staff to best address certain target species which have been determined to be
particularly damaging within Bushkill Township. The goal of the Program and this Handbook is
to make the process simple, clear, and effective, so that species are identified, mapped, and
treated. The following sections address the most common elements for successful management
of the targeted invasive species, so that landowners and Township staff feel comfortable taking
proper and legal action.
2.3

Prevention

Prevention of introduction of invasive exotic species should always be the top priority for all
landowners, as it is the most effective and inexpensive means for maintaining natural plant
communities. Prevention should be accomplished in two basic ways. The first is to maintain
natural areas free of disturbance to existing vegetation and soils, since most invasive plant
species easily colonize and spread in disturbed conditions. The second is to prevent invasive
species from spreading once established. All landowners should become familiar with invasive
species, especially those targeted by this Program, and should monitor their properties to ensure
“early detection” (see Section 2.4, below) and treatment.
2.4

Early Detection and Reporting

Early detection and treatment is generally effective and relatively easy for eradication of
unwanted invasive plant species. Properly identifying an invasive plant before it has time to
spread and/or produce seed, with “rapid response” (see Section 2.6, below) for treatment using
recommended methods (see Section 2.7, below, and Appendix C) will usually result in
successful eradication. Catching and treating the problem early can generally be accomplished
without any major disruption to the surrounding native vegetation or soils, and greatly minimizes
the chance for reintroduction into that area, post-treatment.
Routine monitoring, such as annual or biannual monitoring of property, is recommended for all
landowners as the best means for early detection and cost-effective treatment. Time and cost
commitments for simple monitoring and treatment of any individual plants observed are
generally minimal and highly successful. If plants are allowed to grow and spread, however, or
if larger populations are encountered, treatment is generally much more difficult, timeconsuming, and costly.
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2.5

Mapping and Reporting

Invasive species observed should always be reported, regardless of treatment efforts
implemented by landowners, so that these areas are cataloged and mapped for future reference,
as well as targeted by landowners, interest groups, and the Township for treatment. Mapping
information also helps others understand the patterns for establishment and spread of these
harmful species. Currently, there are two good repositories for mapping of invasive species that
can be accessed and used by the public
Bushkill Township’s Internet App can be easily used by anyone to report and map invasive
species populations and may be accessed at http://arc.hanovereng.com/btis. This App was
specifically developed for use by Township residents and staff as part of the Bushkill Township
Invasive Species Management Program. The App can be used on any handheld mobile device,
such as smart-phones and tablets, to learn about and map targeted invasive plant species within
the Township. The list of targeted invasive species is provided on the home page of the App,
with identification information, photographs, and mapping instructions provided. The App
allows users to find their current location on the mapping using Global Positioning Systems
technology with the simple touch of a button. Using this functionality, a user can then mark the
location of invasive species they observe, noting the general size of its coverage at that site.
Once a site is marked on the map, the information is reviewed by the Township and will remain
mapped indefinitely. The App also provides users with considerable information about the
targeted species on fact sheets, including optimal treatment recommendations and methods that
landowners can use on their own properties.
Reports of invasive species can also be filed with iMap Invasives, a similar statewide Internetbased mapping application which can be accessed at http://imapinvasives.org/paimi/map/.
Having good mapping of invasive species serves many purposes, including obtaining funding
and/or assistance for treatment when available, as well as support for State and Federal programs
related to invasive species management.
2.6

Rapid Response and Regulations

Rapid response simply refers to treatment of invasive plant populations as soon as possible after
identification and reporting. The information for proper treatment of species targeted by this
Program is included in Appendix C. The most common methods for treatment are described
below in greater detail in Section 2.7.
Regulations applicable to many treatment methods can be fairly confusing, but with a couple
general rules, landowners can treat invasive species without breaking any laws. As a general
rule, wetlands and waters (e.g. streams, ponds, springs, etc.) should never have any excavation or
fill placed as part of treatment activities. Use of commercially available herbicides is allowable
by landowners on their own property without formal certification as a Pesticide Applicator as
along as application follows the product label and there is no direct contact with surface water of
any kind, including by overspray. A landowner may apply an approved aquatic herbicide to
water without formal certification as a Pesticide Applicator but with proper approval from the
Bushkill Township Invasive Species Management Program Handbook
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Pennsylvania Fish and Boat Commission. Care should always be taken to treat only targeted
plant species, and to not treat surrounding native plants.
Note: Use of approved herbicides may be required for some species which do not respond to
other treatment methods. Approved herbicides are rigorously tested and deemed safe for use
when strictly applied in accordance with the product label. See Appendix C and product labels,
accordingly.
2.7

Control and Management

For the purposes of the Bushkill Township Invasive Species Management Program, control and
management strategies are primarily geared toward implementation by private landowners on
their own property and by the Township Public Works Department on Township property, with a
lesser emphasis on commercial control and management options. Regulatory requirements for
environmental, health, and safety are discussed in this document, especially for targeted species
with fact sheets in Appendix C. Under all circumstances, it is the responsibility of the landowner
or applicator to ensure full compliance with all applicable environmental, health, and safety
regulations and requirements related to their particular actions and activities taken to control and
manage invasive species. The following subsections include additional discussion related to
various control and management methods.
2.7.1

Control Methods

Invasive species, by their very nature, are problematic to control and manage. These species
spread easily and quickly through various means and as a result require landowners to be equally
diligent in their actions. Eradication is commonly the goal for a landowner, although ongoing
active management may be more realistic for the more-problematic species. Different species
generally require different methods and/or combinations of different methods to optimize control
effectiveness. Knowing the enemy is half of the battle – understanding the control methods
available is the other half.
Primary control methods fall into three basic categories including biological, physical, and
chemical. These categories are broad and each includes various techniques, applications, and
alternatives, many of which are discussed below. Fact sheets included in Appendix C for
specific invasive species targeted within Bushkill Township include species-specific
recommendations for optimal treatment.

Biological Control Methods
Various biological control methods have become available for control and management of
invasive plant species. As a rule, there is considerable scientific evaluation conducted on
biological alternatives in an effort to protect against unintended consequences and collateral
damage.
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Herbivory – Animals such as insects or grazing farm animals are introduced into an infested area
to damage or control growth and spread of the target species. In some cases, this application is
very focused, with only the target species being damaged. In other cases, herbivores are less
selective and damage both target and non-target species. Based on experience, herbivory
exhibits variable effectiveness and does not result in eradication of target species. Where hostspecific damages are the intent and are successful in causing considerable damage to the host
(e.g. target species), the host species commonly loses some degree of its competitive edge and
less dominant, or even non-dominant in the immediate landscape. Use of herbivory may also be
employed as a natural or inexpensive means of hedging back spreading invasive plant
populations, as well as a preliminary step in the treatment process to weaken plant root stocks
prior to treatment with a chemical herbicide.
Predation – Similar to herbivory, predatory animals may be introduced to control targeted
invasive animal species. This is not a common practice used by most landowners, but is a
potential option for treatment and control of some species.
Habitat Modification – Invasive species, like all other species, prefer certain habitats in which to
grow and thrive. Commonly, disturbed areas provide for easy establishment and optimal
growing conditions for most invasive species. Planting native species that have characteristics to
outcompete targeted invasive species may be a highly effective means for long-term control and
restoration of natural, native habitats. For example, planting a disturbed area with a high density
of native conifers should create a condition in which many lower-growing herbaceous and shrub
invasive species will not grow and/or become dominant. The tall conifers will out-compete the
target invasive species for light, space, water, and nutrients. In many cases, native herbaceous
and shrub species will still grow under the dense and dark conifer canopy, and native animals
will use this area as valuable habitat.

Physical Control Methods
Pulling (by hand or mechanical) – Removal of the plant by hand- or machine pulling may be
very successful for some species, especially when all roots can be removed. Hand-pulling is the
most simplistic means and may work for smaller plants or poorly rooted plants. For larger plants
and more tenacious roots, hand tools for pulling may be used, and in worst cases machines may
be used. Many invasive species are very hearty, however, and can regrow from even tiny
segments of roots left behind. Under all pulling scenarios, follow-up inspections should be
conducted, and in some cases other treatment methods should be used to complement.
Mowing/Cutting – This technique may be successful in killing plants that will not regrow from
roots, such as some annuals, or may be used to weaken plants before other methods are then
applied. As an example, Japanese knotweed is often cut prior to an application of herbicide to
steam or to smaller regrowth. Tree-of-heaven is often cut, with an immediate application of
herbicide to the remaining stump to kill roots before re-sprouting occurs.
Solarization – For small patches of invasive plant species growing in areas open to full sunlight,
a dark tarp or plastic may be applied to cover the plants to use high temperatures from solar
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radiation to kill plants and their roots. Generally, plants are cut to ground level, with proper
disposal of cut parts to avoid spreading. The dark tarp or plastic is laid on the ground to cover
plant crowns, rhizomes, roots, etc. and properly anchored. This technique is best used during the
summer months when sunlight is strongest. The cover should remain in place for at least a
couple weeks to ensure adequate success. Immediately following removal of the cover, the area
should be seeded with a native plant seed mix with cover crop (e.g. annual ryegrass, oats, etc.) to
establish coverage by desirable native species to help prevent reestablishment by non-native
species which commonly colonize disturbed soils. The area should be monitored for the
remainder of the growing season to ensure the target invasive species does not return and that no
other invasive species become established. Early detection of any target or non-target invasive
plants should lead to immediate treatment using methods such as hand-pulling or carful
application of appropriate herbicide,
Freezing – Freezing is a technique that may work for some aquatic species and more southern
species which may not tolerate harsher northern climates. Most commonly, freezing is used
along pond and lake shorelines, where water can be drawn down under a State permit from the
Pennsylvania Fish and Boat Commission, to expose the shoreline to freezing temperatures during
winter months. As long as soils along the shoreline are also drained of water and are nonsaturated, freezing may successfully kill the target species, including crowns, roots, and tubers.
The decision to use this technique should account for unintended consequences of killing other
non-target plants.
Drying – Drying is a practice that may be used to control certain invasive wetland or aquatic
plants which get into managed facilities that are not regulated as wetlands, such as stormwater
basins or treatment constructed wetlands, or sometimes in bottomlands that are wet but not
classified as wetlands. This technique may also be used in some ponds and lakes where
permitted water drawdown is possible for extended periods sufficient to dry bed or shoreline
soils. In such instances, it may be possible to temporarily alter the hydrology of such systems,
removing the water that keeps the soils saturated or moist and thereby killing the targeted
invasive wetland or aquatic plants. The decision to use this technique should account for
unintended consequences of killing other non-target plants.

Chemical Control Methods
Herbicide Application – Numerous approved chemical herbicides are available on the open
market which may be used effectively for the treatment of invasive species. Different herbicides
and application methods generally work for different species, and therefore research for speciesspecific applications should be conducted prior to any such treatment. Additionally, all
applications should be made strictly in accordance with the product label on the selected
herbicide. Any application made directly to surface water, including overspray, requires
approval of a permit from the Pennsylvania Fish and Boat Commission. Application to private
property by the respective landowner does not require certification as a Pesticide Applicator.
Application on publicly owned land requires certification as a Pesticide Applicator, including by
Township staff. See Appendix C for more information about herbicides which may be used for
targeted invasive plant species in Bushkill Township.
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Soil pH Adjustment – Different plants may grow better or worse in different soil pH values. For
species that like acidic soils, lime may be added to raise the pH to become more basic. For
species that like more basic soils, several soil amendments are commercially available which
may be applied in accordance with the manufacturer’s recommendations, such as elemental
sulfur, iron sulfide, aluminum sulfate, etc. It is recommended to have soils pH tested prior to
adding such amendments in order to know how much amendment to use to get to a certain pH.
Nutrient Management – Controlling the amount of nutrients in the soil or water may help to
discourage growth and spread of invasive species, and may also promote colonization by native
species and Habitat Modification (see description under Biological Control Methods, above).
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aquatic nuisance species are a sub-set of invasive species that impact aquatic
ecosystems (U.S. Congress 1990).
black list species are potential invasive species identified as of special concern and
for which planning and education has been conducted to strengthen early detection
and rapid response efforts.
ecosystem (or ecological system) all the living organisms and the nonliving
components within a given area of the Earth.
invasive species are non-native plant, animal, or microbial species that cause, or
are likely to cause, economic or ecological harm or harm to human health
(Presidential Executive Order 13112). Established invasive species are present in a
specific region of interest to the extent that eradication is not feasible. Potential
invasive species are considered to have high likelihood of becoming invasive in a
specific region, are not yet established, and their establishment may be prevented
through early detection and rapid response efforts.
native (or indigenous) species have evolved within a specific geographic region
or expanded their range naturally, i.e., without the benefit of intentional or
accidental human transport.
non-native (or alien, exotic, or nonindigenous) species have been transplanted
from their native range by intentional or accidental human action.
pathway (or vector) is the artificial means by which species are transported from
their native range into new regions. Ballast water, shipping containers, tourist
luggage are examples of species pathways.
risk assessment is “a process for organizing and analyzing data, assumptions, and
uncertainties to evaluate the likelihood of adverse ecological effects that may occur
or are occurring as a result of exposure to one or more stressors.” (Source:
“Ecological Risk Assessment in the Federal Government,” 1999, CENR/5-99/001)
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