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4.3.9 Invasive and Nuisance Species 
An invasive species is a species that is not indigenous to the ecosystem under consideration and whose introduction 
causes or is likely to cause economic, environmental, or human harm. These species can be any type of organism: 
plant, fish, invertebrate, mammal, bird, disease, or pathogen (PEMA 2020). 

4.3.9.1  Location and Extent 
An invasive species is a species that is not indigenous to a given ecosystem and that, when introduced to a non-
native environment, is likely to cause economic or environmental harm, or pose a hazard to human health. The 
Commonwealth of Pennsylvania plays host to a number of invasive pathogens, insects, plants, invertebrates, fish, 
and higher mammals. These species have largely been introduced by the actions of humans. Common pathways for 
invasive species threats include unintentional release of species, the movement of goods and equipment that may 
unknowingly harbor species, smuggling, ship ballast, hull fouling, and escape from cultivation (PISC, 2010). Invasive 
species threats are generally divided into two main subsets:  

 Aquatic Invasive Species are nonnative viruses, invertebrates, fish, and aquatic plants that threaten the 
diversity or abundance of native species, the ecological stability of the infested waters, human health and 
safety, or commercial, agriculture, aquaculture, or recreational activities dependent on such waters.  

 Terrestrial Invasive Species are nonnative arthropods, vascular plants, higher vertebrates, or pathogens that 
complete their lifecycle on land instead of in an aquatic environment and whose introduction does or is likely 
to cause economic or environmental harm or harm to human health.   

The Commonwealth of Pennsylvania HMP discusses a number of identified invasive species impacting the 
Commonwealth.  For the purpose of this HMP update and as identified by the Pike County Steering Committee, the 
following will be discussed further:   

 Emerald Ash Borer 
 Hemlock Woolly Adelgid 
 Spongy moth 
 Zebra Mussel 
 Harmful Algal Bloom 
 Spotted Lanternfly 

Additionally, Pike County identified ticks and mosquitos as a concern due to the diseases they can carry and spread.  
Please refer to Section 4.3.1 (Disease Outbreak and Pandemic) for details regarding diseases spread by ticks and 
mosquitos.  The location and extent of invasive threats depends on the preferred habitat of the species as well as the 
species’ ease of movement and establishment.  The presence of invasive species has been reported throughout Pike 
County. 

Emerald Ash Borer 

The emerald ash borer (EAB) is a half-inch long metallic green beetle.  Larvae of this beetle feed under the bark of 
ash trees. Their feeding eventually girdles and kills branches and entire trees.  It was detected for the first time in 
Pennsylvania in late June 2007.  EAB adults were identified in Cranberry Township in Butler County (DCNR 2016).  
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EAB is currently quarantined throughout Pennsylvania and has been confirmed in at least 22 counties.  Pike County 
has been included in the quarantine.  The quarantine was established to slow the spread of EAB by the Pennsylvania 
Department of Agriculture.  It makes it illegal to move out of the Commonwealth all hardwood firewood, ash trees of 
any size, ash saw logs, limbs, branches, stumps or roots (DCNR 2011).  Between 2007 and 2019, EAB has been 
confirmed in nearly all counties of Pennsylvania with one detection site confirmed in Pike County (PA Department of 
Agriculture 2019). In 2017, Pike County was confirmed to have EAB infestation.  The County’s ash tree population is 
nearly vanished as a result of this infestation.  The dead or dying ash trees lead to increased risk of downed trees 
during storms, causing power outages, structural damage, road closures, and injuries. 

Figure 4.3.9-1.  Emerald Ash Borer Infestation in Pennsylvania, 2007 to 2017 

 
Hemlock Woolly Adelgid 

The hemlock woolly adelgid, is a serious pest of Eastern hemlock in the northeastern states. This insect was first 
reported in southeastern Pennsylvania in the late 1960s and has spread to both ornamental and forest hemlocks. 
Adelgids are small, soft-bodied insects that are closely related to aphids. The hemlock woolly adelgid sucks sap from 
the young branches which results in premature needle drop and branch dieback.  Some trees die within four years 
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while others persist in a weakened state for many years.  As of June 2019, 64 out of 67 counties, including Pike 
County, are infested by hemlock woolly adelgid (DCNR 2019). 

Figure 4.3.9-2.  Hemlock Woolly Adelgid Infestation in Pennsylvania 

 
Source: DCNR 2016 
 

Spongy Moth 

The spongy moth (Lymantria dispar) is a non-native insect from France that was introduced to Massachusetts in 
1869.  It is now established in 19 states, including Pennsylvania.  Its caterpillar (larva) stage eats the leaves of a large 
variety of trees. A sample of some of the many species it eats includes oak, maple, apple, crabapple, aspen, willow, 
birch, mountain ash, pine and spruce.  The populations of Spongy moths rise and fall in cycles.  When populations 
are high, thousands of acres of trees can be damaged.  In Pennsylvania, it was first discovered in Luzerne and 
Lackawanna Counties in 1932.   

The spongy moth has been causing significant forest damage in Pennsylvania since the 1970s. The most recent 
outbreak occurred from 2013 to 2019 and another outbreak occurred from 2021 through 2022.  The DCNR Bureau 
of Forestry uses an integrated pest management approach to monitor and treat spongy moth populations to lessen 
tree mortality and prevent significant defoliation.  The DCNR Bureau of Forestry uses an integrated pest management 
approach to monitor and treat spongy moth populations to lessen tree mortality and prevent significant defoliation. 
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DCNR conducts an aerial spongy moth suppression program to treat state and federal forest lands. DCNR does not 
spray for spongy moths on private lands. 

The USDA has a spongy moth program that regulates the movement of spongy moth host material from infested 
areas to other areas of the country.  This program is a federal-state partnership that prevents the establishment of 
Spongy moths in areas of the United States that are not contiguous to current regulated states and counties.  Figure 
4.3.9-2 illustrates the quarantine areas of the United States.  Pike County is located within a spongy moth quarantine 
area. 

Figure 4.3.9-3.  Federal European Spongy Moth Quarantine Areas in the United States 

 
Source: USDA 2022 
 

Zebra Mussel 

The zebra mussel (Dreissena polymorpha) was accidentally introduced to the Great Lakes in the 1980’s and has 
been spreading in Pennsylvania’s waters.  Zebra mussels grow on hard surfaces including the shells of native 
mussels, and in high densities can starve and suffocate native mussels by covering their shells completely. Zebra 
mussels are not as abundant in flowing waters as in lakes, but in rivers, such as the Hudson River (NY), they are 
persisting many years after their initial invasion (PNHP 2011). 
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According to the Pike County Natural Heritage Inventory, this species has been spotted in the Delaware River 
Watershed is not yet known in Pike County, but must be watched for its disastrous effects on ecosystems and 
economies (PNHP 2011). 

Pennsylvania has a Noxious Weed law that prevents the propagation, sale, or transport of thirteen weed species 
within the Commonwealth. This includes purple loosestrife identified as a concern for Pike County.  The Pennsylvania 
Fish and Boat Commission maintains a list of Aquatic Invasive Species that are prohibited from possession, sale, 
barter, or distribution within the Commonwealth (PA Code 58.71.6). This list includes the zebra mussel.  

Harmful Algal Bloom 

Harmful Algal Blooms (HABs) occur when Cyanobacteria, commonly known as blue-green algae, grow in large, dense 
populations. They have been observed throughout Pennsylvania waters, including Pike County, and can occur almost 
anywhere in lakes, ponds, stormwater retention basins, rivers, streams, and reservoirs.  HABs can produce toxins 
that are harmful to humans, pets, and livestock, and can negatively impact drinking water, swimming and fishing 
recreation, and aquatic ecosystems. 

According to the Wallenpaupack Watershed, the occurrence, severity, and duration of HABs and suspected HABs 
has increased significantly in the past decade statewide and regionally. A visible bloom which the County typically 
experiences in varying degrees from July through October, is an indication for elevated risk, but HABs can occur 
without visible indicator (Wallenpaupack Watershed 2022). 

Spotted Lanternfly 

The Spotted Lanternfly is an invasive planthopper native to Asia fist discovered in Pennsylvania in Berks County in 
2014. It feeds on sap from a variety of plants but has a strong preference for plants important to the State’s economy 
including grapevines, maples, black walnut, birch and willow. Spotted Lanternfly’s feeding damage stresses plants 
which can decrease their heal and in some cases cause death.  In 2021, Pike County was added to the map of 
counties in the Pennsylvania where Spotted Lanternfly has been found.  The County is now in quarantine, meaning 
that all individuals and businesses that make trips in and out of the County should comply with tips outlined on the 
County’s Conservation District website (https://pikeconservation.org/spotted-lanternfly/).   

https://pikeconservation.org/spotted-lanternfly/
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Figure 4.3.9-4.  Spotted Lanternfly Quarantine Areas 

 

4.3.9.2  Range of  Magnitude 
The magnitude of invasive species threats ranges from nuisance to widespread killer and is generally amplified when 
the ecosystem or host species is already stressed, such as in times of drought.  The already weakened state of the 
native ecosystem causes it to more easily succumb to an infestation.  Some invasive species are not considered an 
agricultural pest and do not harm humans.  However, other species can cause significant changes in the composition 
of an ecosystem.  For example, EAB has 99% mortality rate for any ash tree it infects.  Other species can clog 
waterways, smother native plants, and impact animals (PA HMP 2013). 

There is a wide range of environmental impacts caused by invasive species. The aggressive nature of many invasive 
species can cause significant reductions in biodiversity by crowding out native species. This can affect the health of 
individual host organisms as well as the overall well-being of the affected ecosystem. Beyond causing human, animal, 
and plant harm, there are secondary impacts of invasive species that go beyond harm to host species and 
ecosystems, particular in the case of invasive species that attack forests. Pennsylvania’s forests prevent soil 
degradation and erosion, protect watersheds, stabilize slopes, and absorb carbon dioxide emissions. The key role of 
forests in the hydrologic system means that if forest land is wiped out, the effects of erosion and flooding will be 
amplified. There is also an impact on agricultural harvests like honey. As a state with strong agricultural population, 
invasive species remain a hazard for the economic livelihood of the state (PA HMP 2013). 

An example of a possible worst-case scenario for invasive species is the increase in population of hemlock woolly 
adelgid and their destruction to the Eastern hemlock population.  Without this tree species, streams may increase in 
temperature, impacting the native brook trout; destroy wildlife cover; and impact forest aesthetics and recreational 
opportunities.  An example of a possible worst-case scenario for HABs is the increase in frequency of occurrence in 
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waterbodies and have it impact drinking water and recreational water use.  This can lead to health and economic 
impacts to the County and its residents. 

4.3.9.3  Past Occurrence 
Based on all sources researched, Pike County has been impacted by the above invasive and nuisance species.  
Documented harmful algal blooms, based on notification provided by Pennsylvania DEP and analysis of water 
samples, occurred on August 17th, 24th, and September 8th, 2020. These were determined to be HABs based on 
colony counts. Testing did not reveal the release of any toxins (Wallenpaupack Watershed 2022). Other specific 
occurrences and quantified losses for other invasive and nuisance species were not identified in the County.   

4.3.9.4  Future Occurrence 
According to the PISC, the probability of future occurrence for invasive species threats is on the rise because of the 
growing volume of transported goods, increasing technology, efficiency and speed of transportation and expanding 
international trade agreements. Expanded global trade has created opportunities for many organisms to be 
transported to, and establish themselves, in new countries and regions.  Furthermore, climate change is contributing 
to the introduction of new invasive species. As maximum and minimum seasonal temperatures change, pests are 
able to establish themselves in previously inhospitable climates. This also gives introduced species an earlier start 
and increases the magnitude of their growth. This may shift the dominance of ecosystems in the favor of nonnative 
species (PA HMP 2013). 

Based on historical documentation, increased incidences of infestation throughout Pennsylvania and the overall 
impact of changing climate trends, it is estimated that Pike County and all its jurisdictions will continue to experience 
the impacts of invasive species that may induce secondary hazards and health threats to the County population if 
they are not prevented, controlled or eradicated effectively.   

Future occurrences of invasive species can be considered highly likely as defined by the Risk Factor Methodology 
probability criteria (further discussed in Section 4.4). 

4.3.9.5  Vulnerabil i ty Assessment 
Pike County’s exact vulnerability will depend on the invasive and nuisance species in question. In general, though, 
the University of Arizona and the National Invasive Species Information Center have identified the following 
characteristics of areas that are more likely to be invaded by invasive and nuisance species: 

 Lack of natural predators or diseases that kept the species under control in its native environment 
 Present vacant ecological niches that can be exploited by non-native species 
 Lack of species diversity 
 Lack of a multi-tiered canopy (in the case of invasive plants) 
 Disturbed by fire, construction, or agriculture prior to invasion (University of Arizona 2006) 

Estimated losses are difficult to quantify; however, infestation can impact Pike County’s population and economy.  
Direct effects of infestation lead to cascading indirect impacts.  As vegetation dies or becomes stressed and 
weakened by pests, such as the emerald ash borer, available fuel and high-intensity wildfires increase.  As species 
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compositions change from infestation outbreaks, whole fire regimes can shift.  Physical stresses on trees may also 
affect how trees respond to other natural hazards, such as hurricanes, drought, and ice storms (Kurtz 2007). 

Because invasive species is currently present in Pike County, it is clear that the county is vulnerable to invasive and 
nuisance species.  Despite quarantine and control efforts, invasive and nuisance species movement occurs across 
county lines through anthropogenic and natural modes, including freight shipping, transplantation, and animal 
movement.  Considering the extent of the current infestations and neighboring county infestations, it is reasonable to 
project that the county’s vulnerability will increase. 

To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard area.  
For invasive and nuisance species, Pike County has been identified as the hazard area.  Therefore, all assets in Pike 
County, as described in the County Profile section, are vulnerable to invasive and nuisance species.  The following 
text evaluates and estimates the potential impact of infestation on the County including:  

 Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4) economy, 
and (5) future growth and development 

 Effect of climate change on vulnerability 
 Further data collections that will assist understanding this hazard over time 

Impact on Life, Health and Safety 

The entire population of Pike County is vulnerable to invasive and nuisance species to some extent.  The impacts of 
harmful algal blooms on life, health, and safety depend on several factors, including the severity of the event and 
whether citizens and tourists have become exposed to waters suspected of containing toxins associated with 
cyanobacteria.  Routes of exposure include consumption, inhalation, and dermal exposure.  The population living 
near or visiting waterbodies is at risk for exposure as well as those that use those waterbodies for recreation, fishing, 
and water supply.  Contact with water containing harmful algal blooms can cause various health effects including 
diarrhea, nausea or vomiting; skin, eye, or throat irritation; and allergic reactions or breathing difficulties (CDC 2020). 

Further, the population living near waterbodies is at risk for exposure to HABs as well as those that use those 
waterbodies for recreation, fishing, and water supply. Therefore, exposure should not be limited to only those who 
reside in a defined hazard zone, but visitors to Pike County waterbodies as well. Contact with water containing HABs 
can cause various health effects including diarrhea, nausea or vomiting; skin, eye, or throat irritation; and allergic 
reactions or breathing difficulties (NJDEP 2020). 

Impact on General Building Stock and Critical Facilities 

No structures are anticipated to be affected directly by infestation or invasive species; however, the emerald ash 
borer may cause a catastrophic loss of the ash tree throughout state forests, which could result in stream bank 
instability, erosion, and increased sedimentation. In addition, a preponderance of dead tree limbs could increase the 
occurrence of downed trees on roadways and utility lines during storms with heavy winds.  

Some invasive plants have been shown to destabilize soil due to high densities and shallow root systems, negatively 
impacting nearby buildings and septic systems.  Other invasive plant species have been known to clog culverts and 
streams, increasing flooding risk. 
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Impact on Economy  

Impacts of infestation and invasive species on the economy and estimated dollar losses are difficult to measure and 
quantify.  Costs associated with activities and programs implemented to conduct surveillance and address a variety 
of infestations within Pike County have not been quantified in available documentation. Although the economic impact 
has not been quantified for Pike County, state-wide agricultural losses because of invasive species were estimated 
at $7,405,754,000 (PEMA 2018). As stated in Section 4.3.2 (Drought), Pike County’s agricultural products total over 
$890,000; any portion of that value is vulnerable to the effects of invasive species. 

Impact on the Environment 

Pike County’s parks, forests, landscaping, and agricultural areas are vulnerable to spotted lanternfly, hemlock wooly 
adelgid, and EAB. Species that cause eventual destabilization of soil, such as invasive insects that destroy plants or 
invasive plants that outcompete native vegetation but have less effective root systems, can increase runoff into 
waterbodies.  This can lead to increased harmful algal blooms and negative impact on drinking water supplies.  Soil 
destabilization can also increase the likelihood of mudslides in areas with a steep slope. 

Harmful algal blooms can release toxins that can kill fish and invertebrate (EPA 2019). Animals that prey on fish and 
invertebrates in surface waters, such as birds and mammals, may be affected if they ingest impacted prey.  Both 
harmful and non-harmful algal blooms can have drastic impacts on oxygen levels in surface waters. When algae 
begin to die off following a bloom, bacteria begin to decompose the organic material. This decomposition consumes 
dissolved oxygen and releases carbon dioxide. If the bloom and die off is large enough, dissolved oxygen levels in 
aquatic systems can rapidly crash. Anoxic conditions connected to algal blooms have resulted in large fish and 
invertebrate kills. 

Future Changes That May Impact Vulnerability 

Understanding future changes that impact vulnerability in the County can assist in planning for future development 
and ensuring that appropriate mitigation, planning, and preparedness measures are in place. The County considered 
the following factors to examine potential conditions that may affect hazard vulnerability:  

 Potential or projected development. 
 Projected changes in population. 
 Other identified conditions as relevant and appropriate, including the impacts of climate change.  

Projected Development and Changes in Population 
Areas targeted for potential future growth and development within the next 5 years have been identified across the 
County (further discussed in Section 2.4 of this HMP).  Any areas of growth could be potentially impacted by the 
invasive and nuisance species hazard because the entire planning area is exposed and potentially vulnerable.   

As discussed and illustrated in Section 2, areas targeted for future growth and development have been identified 
across the county.  Any areas of growth could be potentially impacted by the invasive and nuisance species hazard 
because the entire Planning Area is exposed and potentially vulnerable to the impacts associated with these events.  

Estimated population projections provided by the Center of Rural Pennsylvania indicate that Pike County’s population 
will continue to decrease into 2040, decreasing the total population to approximately 54,257 persons (The Center of 
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Rural Pennsylvania 2014). The 2010 Census for Pike County reported a total population of 57,369 and an estimated 
2019 population of 55,453.  This is approximately at 3.3-percent decrease.  However, the population increased to 
58,535 (5.6-percent increase) according to the 2020 Census. It is anticipated that the County’s population will increase 
over the years, exposing more residents to the impacts of invasive and nuisance species. 

Climate Change 
Climate change is contributing to the introduction of new invasive and nuisance species. As maximum and minimum 
seasonal temperatures change, invasive species are able to establish themselves in previously inhospitable climates.  
Evidence suggests that a changing climate will further increase the likelihood of invasive species impacting natural 
areas and that the consequences of those invasive species may be magnified.  Warming temperatures also gives 
invasive species an earlier start and increases the magnitude of their growth (PA HMP 2013; U.S. Forest Service 
2016).   

Change of Vulnerability Since the 2017 Hazard Mitigation Plan 

Pike County and its municipalities continue to be vulnerable to the invasive and nuisance species hazard.  Over time, 
the County may obtain additional data to support the analysis of this hazard.   
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