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Abstract
Urban forests consist of forest ecosystems in urban spaces. These forests provide many

ecosystem services when managed correctly and can form a valuable part of urban life for
humans and other ecosystem users. However, climate and pest threats are increasing the need for
an urban forest that is climate resilient. What does an urban forest management plan focused on
the creation of a climate resilient Allegheny campus look like? I analyze stakeholders needs and
prior research to develop a vision, inventory, and strategic plan to increase climate resiliency on
Allegheny’s campus. The inventory includes 727 trees. Only a few of these trees are recently
planted, only a handful are larger than 35 inches diameter at breast height, and 13% belong to
one species - red maple. The majority, 60%, of the trees are native to North America, and many
face dramatic threats from pests, sometimes with replacement costs over $100,000 per pest. The
future of Allegheny’s urban forest is dependent on the resilient management plan which will
maintain the tree canopy and the environmental services of the urban forest without
compromising the campus's aesthetics.

Introduction
Allegheny College in Meadville, Pennsylvania is home to a rich campus of trees that

have been planted over the past 200 years. There is currently no management plan for this urban

forest which has led to a variety of issues, including bad planting placement, limited understory

habitat, and the planting and cultivation of invasive species. Compounding this problem, there is

no current inventory of the trees on campus.

Trees are an important part of life on Allegheny’s campus. Popular legend has it that the

large sycamore next to Bentley Hall was planted at the college's founding. Students enjoy

hammocking, reading, doing work, eating, and even climbing in and around the trees across

campus. Both native and exotic trees have been planted across campus, and since 1987, there

have been at least four inventories or assessments of the campus trees, all but one existing only

in printed format, and each using different systems. These records of tree location, species, and

complications have never been consolidated or digitized, limiting their usefulness for college

planning, maintenance, and resource allocation.

The trees on Alleghey’s grounds have been planted and maintained by Physical Plant or

contracted arborists. However, various other groups including professors, Alumni Relations, and

Admissions have had input (Bowden, personal communication). At least three recent in-class
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projects related to campus improvement and the urban forest have been completed. The campus

started a tree nursery in 2023 to allow better control over new plantings and to decrease costs.

Additionally, the process of applying to become a Tree Campus USA was the subject of a senior

project in 2018 (Clark) and was submitted in 2024. The main Allegheny campus currently

encompasses 79 acres and 34 buildings with an additional 200-some acres at the Robertson

Athletic Complex and college-owned houses surrounding the main campus, and 283 acres at the

Bousson Environmental Research Reserve (Allegheny.edu).

Urban forestry, benefits & goals

Centuries of planting trees in urban areas has created spaces where humans, human-built

landscapes, and ecosystem elements interact. We call these spaces urban or community forests

(Vogt 2020). Street trees, residential, and park plantings as well as the more complete ecosystem

areas are typically included in urban forest definitions (Konijnendijk et al. 2006). One difference

between a traditional urban forest and the one at Allegheny is the uniform ownership of the trees

and the small size of the forest being considered. Urban forestry first emerged as a discipline in

the US in the late 1800s, although the current terminology comes from the 1980s (Konijnendijk

et al. 2006). Trees have always been a part of urban lives in some way, however the modern

urban forest is cared for typically by municipalities or similar bodies rather than the gardens in

historical Europe which were typically owned by nobility (Konijnendijk et al. 2006). These

modern urban forests are cultivated by administrators for a variety of human benefits, including

community, aesthetic, ecological, and economic benefits.

Among the many direct benefits to humans of urban forests, trees improve mental health

and decrease stress to those who encounter them (Goa et al. 2020; Houlden et al. 2018). Physical

health improvements, increased sense of community, and aesthetic enjoyment are other direct

benefits attributed to trees (Vogt 2020).

There are many other benefits of trees. For example, urban forests decrease stormwater

runoff volume and increase water quality (Berland et al. 2017). Trees also can be planted to

shade and cool buildings by as much as three degrees Celsius (Pataki et al. 2021). Air pollutant

reduction is another major benefit of urban forests (Wang et al. 2021). Urban forests also

sequester and store carbon, especially in areas with large or more established trees (Steenburg et
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al. 2023, Smith et al. 2019). All these benefits can be maximized by increased canopy coverage,

correct species use, and location (Vogt 2020).

Diverse trees also support diverse non-arbor life forms. Even in an urban forest,

endangered species may be found, as can considerable amounts of other biodiversity (Alvey

2006). Additionally, biodiversity in urban forests can range from microorganisms to large

mammals, something that is very important given global biodiversity loss (Avery 2006).

Allegheny recently became a Certified Wildlife Habitat and a Bee Campus, indicating the

college's commitment to sustainability and biodiversity (Andolina et al. 2023). Trees alone are

not sufficient, ecosystems depend on understory, forbs, and abiotic factors. Native plants tend to

increase surrounding biodiversity, however there are some non-native trees that are ideal for

certain urban conditions (Burghardt et al. 2009; Dickinson and Ramalho 2022).

Biodiversity and native plants are important for the functioning of urban forest

ecosystems (Berthon et al). Low and mid- height plants are also essential for the ecosystem and

the biodiversity within it. Understory vegetation structure and nesting safety as well as

invertebrate diversity is known to inform bird diversity (Willson and Comet 1996). A healthy

forest depends on natural cycles of nutrients and water and complex food webs (Four Elements

of a Healthy Forest). These living spaces must include cavities and logs and a diverse range of

plant species and sizes so that the birds and squirrels find insects and nuts to eat which depend on

healthy trees as primary converters of the sun's energy. These plants and fruit depend on healthy

populations of pollinators and decomposers. Everything is connected in an ecosystem, and for all

its management, an urban forest is still an ecosystem. Ecosystem services are just one way of

measuring the functionality of the system.

It is important to have large mature trees in an urban forest as they provide the most

ecosystem services (Wang et al. 2021). However, the ideal forest age structure has juvenile trees

of many ages that will replace the mature trees as they reach the end of their lifespan,

safe-gaurding the future of the urban forest (Millward and Sabir 2010).

Urban forests are now understood to serve a variety of purposes. Broadly speaking, the

goal of an urban forest is to function as multipurpose areas for ecosystems, human health, and

human connectivity with the natural world (Borelli et al. 2018). Importantly, urban forests

provide these environmental, ecological, social, and economic benefits over time (Clark and
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Metheny. 1997). Urban forests are long-lasting, and benefits continue to accrue year after year

under the correct management.

Issues with urban forestry

While urban forests have many benefits, there are also many potential associated issues

and large amounts of maintenance and management required. To start, urban trees must be

planted in the correct locations, in correct numbers and of the correct species to create the

optimal benefits and survive. When the goal is to improve environmental outcomes or

aesthetics, then those features must be heavily weighed during species and location selection,

however goals and deciding features do not always align in practice (Roy et al. 2017).

Administrative staff's opinions about potential threats to infrastructure may also impact

plantings, specifically their frequency (Roy, 2017).

Beyond the basic planting issues, urban forests have the potential to introduce exotic

species to the surrounding areas, or work as a reservoir of invasive species. For example, we

know that the often planted Tree of Heaven (Ailanthus altissima) is a primary host of the Spotted

Lanternfly (Lycorma delicatula) which is a serious agricultural concern in the United States

(USDA APHIS). Species like the invasive Privet (Ligustrum spp.) can be introduced, become

dominant and replace native biodiversity in nearby natural areas once planted in an urban forest

(Templeton et al, 2020).

While urban forests may facilitate invasive species spread, they may be extremely

vulnerable to it as well. Non-native invasive pest spread is a major threat to trees (Moser et al.

2009). Anthropogenic activities combined with the warming climate are allowing many of these

species to establish themselves in new areas where they can cause untold damage (Hill et al

2017). Mild winters and longer growing seasons are even allowing already native pest species to

cause more damage (Weed et al. 2013, Jacktel et al. 2019). Elm trees (Ulmus spp.), once a major

component of urban forests, are now rarely seen after the invasive Dutch elm disease

(Ophiostoma novo-ulmi and O. ulmi) ravaged the east coast (Hauer et al, 2020). Ash trees

(Fraxinus spp.) are disappearing from all of our forests due to the invasive emerald ash borer

(Agrilus planipennis). Looming threats to other trees include songy moth (Lymantria dispar

dispar), beech bark disease, shellbark hickory canker, oak wilt, oak blight, hemlock wooly

adelgid, and tamarack wooly adelgid (Haavik 2019, Lovett et al, 2016)
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Street trees especially face a wide variety of stressors to which they are not adapted.

These threats include extreme weather events, inappropriate planting, and tree/car collisions (Lu

et al. 2010). Soil compaction, de-icing salt, spatial constraints, light availability and soil type are

other important urban stressors (Jutras et al. 2016). Recently planted urban trees (those in the

first five years after planting) typically have the greatest mortality, which in some studies has

been up to 68% , However the median mortality across multiple studies is about 7% (Hilbert et

al. 2019). Tree mortality is especially great in the first year, often exceeding twice the percent

mortality of the following 4 years (Wattonhoffer & Johnson 2021)

These threats, in combination, increase a tree's stress. For example, even if invasive pests

do not kill the trees, the combination of pests, climate change, and the stressors associated with

living near a street may significantly weaken a tree, leading to eventual mortality from other

causes (Teshome et al. 2020).

Finally, trees pose a threat to people and buildings if not maintained or planted

appropriately. Branches break, trees crack or are uprooted, tree roots dig into foundations and

uplift sidewalks, and even the yearly leaves, twigs, flowers and fruit can be a problem. Deng et

al. (2022) has found that the microclimate impact of trees might negatively impact building

longevity. Any portion of a tree touching or near a structure may also cause damage as leaf litter

accumulates in roofs, untrimmed branches hit walls, or roots absorb water, causing seasonal

ground contraction and expansion (Overbeke, 2008). Fifty percent of communities surveyed in

the United States reported having claims filed against them for injuries or property damage

resulting from improperly managed trees (Koeser et al, 2016). However, despite these risks, and

even directly after a natural disaster where trees caused damage, members of the public generally

support increasing urban forests and lament tree loss (Klien et al, 2019).

Climate change and Climate Resilience

Climate change is increasingly impacting our forests. Fossil fuel use since the start of the

industrial era has released CO2 and other greenhouse gasses into the atmosphere. These gasses

are steadily warming the earth through the greenhouse effect (Zandalinas et al. 2021). This

global warming is causing climatic change and increasing the frequency of extreme weather

events (Zandalinas et al. 2021). The global average temperature is already one degree celsius

above pre-industrial levels and we are seeing huge impacts to ecosystems and human systems
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(Hoegh-Guldberg et al. 2019). The Paris Accords (2015) committed to keeping average

temperatures well below 2 degrees celsius above pre-industrial levels and work towards keeping

those levels under 1.5 degrees celsius. At 1 degree above pre-industrial levels, there have been

increasingly severe heat waves and precipitation events, ecosystems have shifted up to

40km/year in latitude and/or elevation; arctic sea ice is now decreasing by up to 4.1% each year,

while oceans rising, expanding, and becoming more acidic and 50% of the shallow coral in the

Great Barrier Reef was lost in four years (Hoegh- Guldberg et al. 2019). Between 1.5 & 2

degrees warming above pre-industrial surface temperatures, many ecosystem tipping points may

be reached, including extreme biodiversity loss and permafrost instability, while climate-induced

droughts and flooding increases by 50% (Hoegh- Guldberg et al. 2019). 2023 was the warmest

year in recorded history, 1.48 degrees Celsius above pre-industrial levels (Cornucopious, 2024).

As we look towards the future of our urban forests, we must consider the changing

climate and world in which they exist. Climate-induced stressors like increasing temperatures

and increasingly unpredictable seasons and precipitation events will have major impacts on trees.

Compounding the issues associated with global climate change, the characteristics of an urban

area have the potential to make these effects more pronounced in urban forests. Buildings and

streets reflect and retain heat, impervious surfaces increase flooding and urban soils have

decreased ability to retain water through droughts (Morabito et al. 2021, Konrad 2003, Craul

1992). A study of urban trees in the Midwest found that up to 25 percent of urban trees including

Norway maples (Acer platanoides) and native pines (Pinus spp.) and spruces (Picea spp.) might

be outside of their projected growth zone and vulnerable under some climate change models

(Brandt et. al 2021).

Pennsylvania, in particular, is predicted to continue to experience many more hot days

(90℉, 95℉, and 100℉+ days), and to have more total precipitation, although it will occur less

frequently leading to worse droughts and flooding (PA Climate Impact Assessment 2021). In the

face of these threats, we as a society and a campus are forced to consider ways to adapt.

Climate Resilience

Resilience is a term defined as “the capacity of a community, business, or natural

environment to prevent, withstand, respond to, and recover from a disruption” by the U.S.

Climate Resilience Toolkit (2023) . Climate resiliency is therefore “successfully coping with and
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managing the impacts of climate change while preventing those impacts from growing worse”

according to the Union of Concerned Scientists (2023). In the inherent fluctuations of an urban

space, this resilience understands that an urban forest will need to adapt and change to fit the

changing environment, but that the many benefits associated with the urban forest must be

maintained (Hale et al. 2015). Urban forest resiliency research is also known to emphasize

“social-ecological interactions, uncertainty in predicting change, as well as reaction to and

recovery from disturbances” (Huff et al. 2020). Huff et al. suggest that depending on climatic

conditions, urban forest plantings might even double as initial testing for human-facilitated

species migration.

As urban forest climate resiliency comes into focus among changing climatic conditions,

we must change our management practices to match. Specific species of trees will be better able

to withstand the changing conditions than others, certain pruning and watering practices are

preferred, and ecosystem benefits must be maximized while ecosystem disservices are

minimized.

Urban forest management plans

Urban Forest Management Plans (UFMPs), are one common way that many

municipalities, campuses, and organizations across the world are working to thoughtfully create

urban forests that are climate resilient (Vibrant Cities Lab 2023). These detailed management

plans include assessing current forests, creating strategic plans, implementation plans, and

maintenance plans, and reacting adaptively to each entity's changing needs. Stakeholder

consultation, shared visions, and time and resource commitments are other important factors that

can make these UFMPs successful or not (US Climate Resiliency Toolkit 2023, UFMP Toolkit

2023).

Landscape development plans and long term visions have been proven crucial to

sustainably increasing urban forest cover (Roman et al. 2017). In a case study at the University

of Pennsylvania, it was found necessary to understand the current tree status and the past

successful drivers of canopy cover before implementing a landscape development plan (Roman

et al. 2017). For a landscape plan to be effective, overall goals must be clear. Without them,

reactionary decision making may limit species diversity and location, a disservice to urban forest

potential (Dickinson and Ramalho 2022). Kennedy et al (2011) emphasizes that a UFMP should
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focus not solely on achieving canopy cover goals, but also on myriad other health, safety, and

diversity concerns to truly target-set a successful urban forest.

Urban forests are felt to be most successful when financial resources are appropriate,

decision-making is data-driven, and goals are clearly defined (Wirtz et al. 2021). All of these

factors must be taken into consideration in developing a UFMP, and where needed, the plan is

adapted to adjust for financial resources or buy-in. Many UFMPs are created with the goal of

satisfying community needs and creating urban resilience(Ordonez Barona 2015).

Urban forests must satisfy the needs of their human and ecosystem communities. These

needs are often diverse, conflicting and complex. Ultimately urban forests are created,

maintained, and managed for the health and wellness of their human communities and broader

ecosystem. To satisfy these human and ecosystem needs, communities and stakeholders as well

as ecosystem requirements must have input in the UFMP process. Including these stakeholders

from the beginning gives them ownership over the project and is associated with improved urban

forest outcomes (UMFP toolkit 2023, Wirtz et al. 2021).

As community, expert, and stakeholder feedback is received, goals for the management

plan must be developed. Without concrete goals, data-driven decisions can not occur, and

community needs may not be met. Additionally managing urban forests without community

input is unsustainable long term and potentially problematic (Dwyer et al 2003)

Financial resources are essential for urban forestry. Securing multi-year funding to allow

long term planning and tracking expenditures is important for urban forest success (Wirtz et al.

2021). Many of the maintenance components of urban forestry are very expensive, from the

cranes and crews needed to remove dangerous trees, to the pruning and planting cost. Removal

alone may cost many hundred dollars for one tree ( Hauer & Peterson 2015). Many UFMPs aim

to increase canopy cover which by necessity means increasing management and associated

funding.

Before planning can progress, the current status of the urban forest must be understood.

Current urban forestry experts suggest using inventories of some sort to allow for data-driven

management decisions (Wirtz et al. 2021). The types of data collected vary by location and

facilities. Roman et al. (2013) found that city and non-profit respondents who were actively

monitoring trees often measured survival and tree health or factors influencing health and

survivability. This information was used to proactively manage, maintain and care for trees.
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Some monitoring was also done in part to engage the community in urban forest activities.

Location, species, health, planting data, and DBH are collected by a majority of monitoring

systems (Roman et al. 2013, Ostberg et al. 2018). Data collection also allows for quantifying

ecosystem benefits, something many governments want to see (Davies et al. 2017).

Many urban forests utilize Geographic Information System (GIS) technology as part of

their monitoring activities. GIS mapping approaches allow multiple users and easy visualization

of where trees are. It increases efficiency and reduces management costs ( Tasoulas et al. 2013).

Species, health, age, and other important information can all be included in the GIS map visuals

for easy planning and data comprehension. This also makes it easy to find out information about

an inventoried tree in the field as long as you have its location. Community members may also

use GIS technology to access tree data.

Urban forest management plans are considered an important tool to efficiently strategize

for maximization of urban forest ecosystem services, minimize disservices, and plan for the

many threats facing today's forests. Allegheny currently has no current inventory and no UFMP

for its forest. Therefore the purpose of this project is to create a GIS inventory of the trees on

campus, meet with stakeholders to determine values and visions for the urban forest, and create a

Climate Resilient Urban Forest Management Plan for the central portion of Allegheny’s campus.

Methods/Process/Approach

Allegheny’s Urban Forest Management Plan (UMFP) was developed based on the US

Climate Resilience Toolkit (2023), the Inland Urban Forest Council Toolkit (2018), and multiple

reference plans. Adjustments were made based on the smaller size of the Allegheny campus and

the different stakeholder structure than municipal arrangements, as well as the necessarily

reduced scope of this individually completed project.

Vision/Goal

The first step of any UFMP is to understand the vision or goal of the project. Many

stakeholders and resources were consulted throughout the project in order to thoroughly

understand these visions. On campus resources are shown in Table 1. Goals were informed by

stakeholder conversations and research. Focuses included urban forest best practices, aesthetics,

and environmental justice.
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On-campus stakeholders were identified by advisors and contacted via email to schedule

a short meeting. All but one meeting was conducted in person. The semi-structured interviews

included questions about what components of the urban forest are most valued, the stakeholder’s

vision, department specific planning considerations, and the stakeholder’s thoughts on increasing

understory and undergrowth. Notes were taken during the meeting and are included in

abbreviated form in Appendix 2.

Table 1. Campus specific resources and stakeholders that were consulted for this project.
These resources include official college documents, contracted assessments, and student and
class projects.

College Plans &

Inventories

Student Created Plans Stakeholders

Allegheny College Master

Plan (2019)

Allegheny College Campus

Wildlife Habitat Management

Plan (2023)

Allegheny Physical Plant

Arboricultural Assessment

for Allegheny College (2011)

Developing a Resilient Campus

Forest at Allegheny College

(2023)

Office of Sustainability

Allegheny College Tree

Inventory Management

(2001)

Allegheny College Integrated

Pest Management Plan (2023)

Office of Admissions

Trees of Allegheny College,

Deciduous and Evergreen

(1987)

Recommendations for Managing

the Urban Forest on the

Allegheny College Campus

(2022)

Office of Alumni Relations

Growing A Resilient Campus

Forest: Opportunities,

Barriers, Solutions (2023)

Tree Campus USA: The Future

of Allegheny’s Trees (2019)

President Ron Cole
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The second step in developing a UFMP is to quantify the current status of the urban

forest. During the Fall of 2023, I surveyed the trees within the central 35 acres of Alleghenys

campus. The goals of the survey were to a) gain an understanding of the makeup of the current

urban forest, and b) provide data for an updated digital map of trees on campus. Trees outside of

the central portion of campus, college-owned residential properties, and the entire Robertson

Athletic Complex were not analyzed.

Surveys were conducted in partnership with Molly Miller, a fellow senior focused on the

herbaceous layer and mulch within Allegheny’s urban forest. The location, diameter at breast

height (DBH), and species of each tree was entered into a GIS Pro Field map form, as well as

canopy size measured in two directions, the amount of mulch, and any additional impacting

factors (moisture, light, and slope), and any noteworthy items (plaques, major damage,

noteworthy proximity to buildings). The complete survey is attached in Appendix 1. GPS

location was collected via a Juniper Systems Geode (GNS2) carried on a backpack and

connected to a Samsung S8 or iPad used to input the rest of the measured data. All tree data

points were within 20 ft, and the majority within 1 ft of actual location.

Breast height is intended to be 1.5m (4.5 ft) above ground, measured from the up-slope

side, as recommended by i-Trees (2020) and the New York State Department of Environmental

Conservation (n.d). Following more recent recommendations specific to multi-stemmed urban

trees, when a fork occurred approximately 30 cm- 137cm (1 ft - 4.5 ft) from the ground, the

diameter is taken directly below the fork (Magarik et al. 2020). Where there is a large bulge or

buttress, DBH was calculated above the furthest extent of the bulge (New York State Department

of Environmental Conservation n.d, i-Tree Eco– Field Guide for Complete Inventories 2020).

For four trees, a DBH had to be estimated because of safety concerns in reaching the tree. These

estimates are noted in the comments. Where trees split above ground, but below 30cm (1ft), each

trunk was measured separately. For these, a single DBH was calculated by summing the squares

of all stems and then taking the square root of the sum as suggested by Swiecki and Bernhardt

(2001), and Monteiro et al., (2016).

Every tree was identified on site, assisted by the app Picture This for cultivars and

non-native species. The three historic tree surveys, planting records, and the Virginia Tech

Dendrology key (2022) were used to confirm difficult IDs.
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Canopy size and mulch were both measured in two directions using a Zozen measuring

wheel, with mulch measurements passing directly over the mounded mulch. The same wheel was

used to measure distance to buildings when appropriate. Photos of tree damage and plaques were

taken by the phone or tablet and immediately entered into the survey.

The interactive map was informed through consultation with Allegheny Physical Plant,

Allegheny Admissions, the Office of Sustainability, and Environmental Science professors at the

college, especially those involved in the tree nursery efforts. These elements allow the map to be

used into the future for a variety of purposes including future planting activities, maintenance, on

campus learning and projects, and calculating carbon sequestration as well as possible

promotional material or other publishing of the map.

Invasive species (according to the Pennsylvania Department of Conservation and Natural

Resources 2023), potentially invasive species (according to the Invasive Species Atlas of the US,

specifically to northwest Pennsylvania, (Swearingen & Bargeron 2016)), and native species

facing severe threats (according to the Pennsylvania Extension, 2021) were identified for

potential proactive management action. The overall status of trees on campus was briefly

examined and the modeling technology i-Tree Streets, was used to provide a very basic

ecosystem services estimate similar to research on other campuses (Wang et al 2021).

Strategic Planning, Implementation, and Monitoring

The strategic planning portion of the UFMP was specifically informed by discussion

about best practices and environmental justice. Additionally, as climate resilience differs by

location and expected forest threats, these threats are discussed within the planning

considerations as well. Beyond collecting general climate resiliency information about the

northeastern United States, I examined specific modeled climatic conditions for Meadville, and

current threats. Non-native species and pest responses to changing climatic conditions and

introduction play a large role in forestry threats as well.

Many Allegheny urban forest projects have already been completed in recent years,

including one focused on broad climate resiliency on campus. Recommendations from these

projects factored heavily in the strategic planning. In many cases, the strategic planning portion

of the UFMP acts to consolidate the various recommendations. Continued involvement of
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stakeholders including Physical Plant, the Admissions Office, the Environmental Science and

Sustainability Department and others also informed my planning.

The final stages of a UFMP include implementation and monitoring plans. These plans

were informed again by the stakeholders who will be carrying out the plans, as well as best

practices and other colleges examples. Official approval of this plan and possible revisions are

currently being sought.

Results & Discussion

Inventory

The inventory surveyed 727 trees. Eight inventoried trees are listed as Crawford County

Big Trees (Crawford County Conservation District). The completed inventory is now accessible

through ArcGIS Online & Field Maps for both Physical Plant and any other college department

to use and keep updated; a public version (https://arcg.is/0rWv0H0) is available for members of

the broader community and the link may soon be posted to the Office of Sustainability's new

website. The major features revealed by the inventory fall under three categories: Species and

Size, Invasives and Pest Susceptibility, and Tree Locations.

Species & Size Compositions

Eighty different species of trees were found in the inventory. Thirty-seven of the species

found had five or more representatives on campus, while 22 species only had one representative

among the trees inventoried. These include common trees to the area like Chestnut Oak (Quercus

montana), Black Walnut (Juglans nigra), and the Eastern Tamarack or Larch (Larix laricina).

However, many of the unique species are non-native, such as the Prickly Castor Oil Tree

Kalopanax septemlobus) and Hinkoi cypress (Chamaecyparis obtusa).
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Figure 1. Image of the inventory interface. Each tree is represented by a yellow dot. Within the
interface, each dot may be clicked on to reveal information about the tree it represents.
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Figure 2. The inventory with all red maple dots highlighted. Other trees surveyed can be seen in
the background.

Red Maples make up almost 13% of all trees surveyed with Eastern White Pine 6.4%,

and Honey Locust and Sugar Maple 4.3% and 4.2% respectively (Table 2). The campus

understory consists mostly of Siberian Crabapple (8.2% of all trees), with Japanese Flowering

Cherry, Serviceberries (Amelanchier Spp.) and Dogwood species (Cornus kousa & C. florida)

also occurring in high numbers. Various other understory species are common in specific areas

(eg: zelkova (Zelkova Serrata) between the Campus Center and Tippi Alumni Center)

15



Table 2. Composition of inventoried campus trees by species on the Allegheny College campus.
Only trees with more than 7 inventoried individuals are shown.

Allegheny College has a handful of extremely large trees on its central campus,

especially near Bentley Hall. These trees, generally larger than 35 inches in diameter, were called

Monarch Trees in the 2011 Arboricultural Assessment because of their importance to the

campus. Generally there are more trees of each diameter class as the diameters decrease (Figure

3). It is interesting that there are fewer trees less than 5 inches DBH than between 5-10 inches.

This may partially be attributed to trees being planted at DBH’s greater than 1 inch, but might

show the lack of small trees on campus. Within the survey area, only 15 trees were found to be

recent plantings still being established, and some of those trees were planted in 2022 (James

Mulligan, personal communication). If we assume large canopy trees live 100 years on average

in urban settings, and many ornamental trees may live less than 50 years, then younger trees

must be constantly planted to provide a succession of trees and ecosystem benefits. In order to
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maintain the current tree population with the above assumptions, more than 5 large-statured

trees and more than 5 ornamental trees must be planted on average each year. One issue with

determining where plantings are needed is that once large trees establish in the canopy, growth

may be less visible, and DBH in large shade trees has little to do with how much longer they will

live (Lorimer 2004). This means in order to have established trees in place to take over when

giants decline, guesswork about lifespan of each specific tree must be conducted.

Figure 3. Distribution of tree diameters on the Allegheny College campus.

Some species have a wide variety of sizes on campus, while others less so. Red and sugar

maples (Acer rubrum and A. Saccharum) and red oak (Quercus rubra) range in DBH from very

small to very large specimens (Figure 4). Interestingly, the American sycamore (Platanus

occidentalis) which stands behind Bentley is an outlier for its species as the entire rest of the

population is under 16 inches in diameter. Some trees like the holly (Ilex opaca), and zelkova are

smaller as a rule, being understory trees, however neither shows any recent planting. Of the other

trees that show no recent plantings or smaller trees, some, like the ginkgo (Ginkgo biloba) are

non-natives, while others like the pin oak (Q. palustris) were not counted as a desirable species

by Van Yahres Associates in the Arboricultural Assessment of 2011, which is the latest

contracted assessment. This rating is said to be based on speed of growth and maintenance needs.
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Some species that were considered highly desirable by this assesment but still don't have recent

plantings include: Scarlet and white oaks (Q. coccinea, Q. albus), American linden (Tilla

americana), and black gum (Nyssa sylvatica). Additionally there are some large species of

valuable native landscaping species that do not exist at all on campus, for example hickories

(Carya spp.).

Figure 4. Distribution of tree DBH by species for those with more than 10 trees within the
inventory. The box covers the range of the central 50% of the data with the middle line
representing the median. The full extent of the range is shown by the whiskers with data outliers
appearing as dots.
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Invasives & Pests

Almost 70% of the trees on campus are native to North America, and 60% of them to

Pennsylvania (Figure 5). The campus understory especially has a large representation of

non-native trees with the emphasis on Siberian crabapples, and Japanese cherries. Current

management practice is to primarily plant native species, so most of the non-native species are

older, and generally already producing fruit. Many of the non-native trees on campus are not

known to be harmful to the local ecosystem should they escape; however some are.

Callery pear and Norway maple are listed as invasive species in Pennsylvania (PA Dep.

Conservation and Natural Resources). In fact Callery pears are now considered noxious weeds

with their planting forbidden by the state (PA Dep. of Ag). There are a large number of both

Norway maples and Callery pears within the surrounding community (Personal observation).

The only known large tree-of-heaven tree on campus was cut down before the inventory took

place, however there are multiple in the surrounding community, and one below reproductive age

being used as an example outside of Carr. Both Callery pear and tree-of-heaven are considered to

be so deeply established that there is no chance of eradication, however, the tree-of-heaven’s

association with the spotted lanternfly makes its control desirable (PA Dep. of Ag, Noxious

Weeds).

Figure 5. Percent of Allegheny College campus trees by area of species origin. North America
includes Pennsylvania. Europe & Asia indicates species native to both continents.
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Spotted Lanternfly is not the only threat to Allegheny College’s urban forest. There are

many pests, from the insectoid to the fungal, that threaten the future of many of the forest's trees.

Some of these pests have even already impacted the forest. i-Tree Eco is a tool developed by a

coalition of actors in the US which provides benefit and replacement values for trees based

inputted tree inventories. Spongy Moths, Lymantria dispar dispar, are one of the most serious

potential threats to the health of the forest because they are generalists that eat many different

species. According to the i-Trees report, multiple bad Spongy Moth infestations could lead to

$450,000 worth of value being lost on Allegheny’s campus(Figure 6). Many other pests also

could cause thousands of dollars worth of replacement costs.

Figure 6. Risk associated with the most threatening pests to the campus urban forest, based on
pests within Crawford County in 2014. Triangles represent the number of trees at risk. Bars
represent the estimated replacement value. Acronym meanings: Armillaria Root Disease (ARD),
Beech Bark Disease (BBD), Butternut canker (BC), Beech Leaf Disease (BLD), Chestnut Blight
(CB), Dogwood Anthracnose (DA), Dutch Elm Disease (DED), Emerald Ash Borer (EAB), Forest
Tent Caterpillar (FTC), Gypsy (now known as Spongy) Moth (GM), Large Aspen Tortrix (LAT),
Pine Shoot Beetle (PSB), White Pine Blister Rust (WPBR).

There are large potential financial risks associated with worst-case scenarios of certain

pests, but these numbers do not weigh the actual risk associated with these pests. For example,

Large Aspen Tortrix conceivably could kill trees worth a replacement value of $20,000, however
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Large Aspen Tortrix generally only causes issues among large stands of aspen where defoliation

happens many years in a row (Figure 6). An explanation of the risk of some of the major threats

is contained in Resource D of the UFMP contained in Appendix 3. Many of these threats could

be extremely expensive if Allegheny experiences a major outbreak. To discuss one threat in

particular, Hemlock Woolly Adelgid was not considered a serious threat to this area in 2014 (as

seen by its absence within Figure 8), however, its recent range expansion is causing dramatic

hemlock mortality within Pennsylvania, and we have reason to be worried for our hemlocks.

Hemlocks are particularly vulnerable because they tend to be a cold weather species and may

already be under stress in Meadville because of warming climates.

Tree Locations

Within Allegheny College’s urban forest, trees tend to be clustered near similar trees.

Much of this appears to be done purposefully to create appealing rows of the same type of tree.

This is visible especially on the walkways around the campus center, on the north side of

Baldwin/Arter, the north side of Quigley, the north side of Murray, and along N. Main street. Of

these locations, only Murray has rows of trees over 21 inches DBH; most of the other rows

average around 14.

As with a non-planted ecosystem, diversity generally means resistance in urban forests.

While the main campus contains a wide variety of trees, these mono-species and mono-sized

rows are a specific potential problem. A row of ash trees near College Court was removed within

the last few years because of their dramatic decline associated with the emerald ash borer.

Currently the vast majority of rows on campus are maples, specifically red maples. Should a pest

devastate maples the same way the emerald ash borer devastated ash populations, the entire

aesthetic of central campus would be altered and most of the rows forced to be completely

removed. Even without pest concerns, trees have a finite lifespan. Once these rows start to reach

the end of their lifespan, entire rows may have to be removed within a few decades, again

dramatically changing the aesthetic of the college.

Additionally, there are some areas of campus with relatively high tree density, while other

areas have much less density. Interestingly the area around the Senior Circle contains the highest

density despite containing the large Murray lawn and the lawn south of Montgomery. The dense

rows of trees lining the sidewalks here may account for this.
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Stakeholder Values

For our UFMP to be effective, we must understand the complex and sometimes

apparently conflicting needs and desires of the multitude of stakeholders on campus. Six

departments were consulted. Maintenance of the urban forest & associated costs, general

appearance, signage around visible sustainability initiatives, and the different needs of different

areas were emphasized consistently.

For many stakeholders, maintenance is important for alumni and potential students.

However crime deterrence through maintenance was also discussed by James Basinger of Public

Safety. One of the foremost worries was the potential maintenance cost of changes to the urban

forest. Physical Plant has greatly reduced its in-house staffing in recent years, and any new

plantings or plans will need human power to complete.

For some stakeholders, especially Admissions, Alumni, and President Ron Cole, colors

and seasonal appearance was very important as well. Graduation and Alumni weekend are two

annual events that were noted as times the campus should look especially nice. Winter color was

also discussed as were spring blooms and the signature fall colors. Specific locations also are of

particular importance to alumni and the campus’s image. These areas include Bentley Lawn, the

Ravine and Chapel, and the Brooks walkway and lawn.

The current wildflower gardens on campus were also discussed frequently. According to

the stakeholder meetings, there is a specific image (large expanses of strictly maintained trees

and lawn) that is expected of a relatively rural college campus. When we choose to challenge this

image, having clear and concise signage about what is happening and why, is really important to

these visitors' understanding of Allegheny. The wildflower gardens near Bentley are an example

of sustainable plantings where the current (temporary) signs explaining “Wildflower plantings”

are essential to maintaining the image of a well maintained campus. Several stakeholders

suggested permanent signs where plantings and trees fall outside of the expected look.

James Basinger of Public Safety emphasized some of the physical dimensions and

sightline requirements around cameras – in particular, trees that block security cameras and

those with limbs under 8ft that could be used to climb buildings are a safety concern. Kelly

Boulton and Kurt Hatcher of the Office of Sustainability mentioned that geothermal bore holes

are in the renovation plans for many buildings and that future plantings might be uprooted if
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placed in the site of the geothermal fields. Rachel Sloan from Admissions emphasized the many

diverse campus users and the importance of navigational sightlines for campus visitors. A

complete summary of each interview can be found in Appendix 2.

Planning Considerations

Once data is collected, stakeholders involved, and goals set, urban forests must actually

be planned. In this planning, there are endless considerations. However, some specific factors

have been detailed below including an overview of social, location, and ecosystem

considerations, specific tree types, and maintaining diversity.

Social Considerations

Our entire understanding of urban forestry is rooted in a capitalist understanding of urban

forests, which devalues human connections to the land through its focus on maximizing specific

benefits. However, there are no other established frameworks for western management of urban

forests (Prebble et al. 2022). This means that relational values and intrinsic values tend to be lost

in the understanding of urban forest’s benefits.

To understand the current urban forest, we must understand that according to historian

Francis Parkman in 1885, “early settlers regarded the forest as an enemy to be overcome by any

means” and it is only his descendants who find “the old enemy has become an indispensable

friend”; at least once tamed and ordered (Jonnes 1952 p. 15). In fact, Arbor Day was founded on

the idea of planting trees on a tree-less prairie in an attempt to tame the windswept hot plains and

that trees were considered “missionaries of culture” (Jonnes 1952 p. 21). As city planners have

come to understand the vast services that trees provide, especially in monetary terms, plantings

and ‘tame’ urban forests have seen increased prioritization (Jonnes 1952 p. 280).

It is well documented that urban forests are least complete in less influential areas.

Tree-cover often reflects redlining of areas which may exacerbate heat islands, and reveal

inequalities in urban ecosystem benefits (Nowak et al. 2022). Additionally, even as we discuss

the many issues with non-native and invasive species in the United States, we must be very

careful to not promote xenophobia. Tree-of-Heaven, with all of its weedy properties, smell, and

spotted lanternfly issues, has been tied to “the ‘wrong kind’ of immigrant” since 1852 with

protest of the tree stemming in part from “patriotic objections” (Jonnes 1952 p. 11). And yet, as

23



patriotic native trees were pronounced superior for American cities, governments and settlers

were still commiting a genocide against Native Americans.

Understanding these social histories, we also understand the intersection at which

Allegheny College stands. As a university that values social change and justice, understanding

the complex powers at play is essential. However, the college is dependent on alumni and

prospective students financially, and these people expect the tidy, well-tamed forest of urban

parks and cities. Perhaps the acknowledgement of these social histories and realities has to start

in less visible portions of campus.

Ecosystem Considerations

While trees may be central to most urban forest discussions, the focus on individual trees

ignores the rest of the urban forest (animals, smaller plants, people, infrastructure) and is

problematic. Urban forests can contain endangered species, support multitudes of wildlife, and

provide essential ecological corridors between other more natural forests.

Forests should be diverse and complex. This is important for urban forests as well. Just

because a forest has visible human-caused change and management, diversity and complexity

need not completely suffer. Urban forests must meet a variety of different needs that natural

forests, but their ecosystem interactions, wildlife, and corridor roles should be planned for.

Location Considerations

Planting location is obviously essential for tree success and longevity. There are both

human and arboreal needs that must be considered in this planting process. Of course trees can

not block roads or building entrances, and some species have roots that may interfere with water

lines or building foundations. Trees must receive the correct amount of light and water, soil

conditions must be within the pH and soil texture bounds of each specific species, and the space

must be large enough for both the roots and the tree. As we heard from stakeholders, future plans

for geothermal bore-fields, sight lines and campus beauty must also be considered when deciding

on location.
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Planting, Diversity, & Resiliency Considerations

Fruit-producing trees in urban areas and associated Urban Food Forests, were considered

by Kowalski and Conway (2019). They found that despite the many nutritional benefits

potentially provided by urban fruit trees, fruit trees were relatively rarely planted. They attribute

some of this to a municipal focus on canopy cover, as well as falling fruit worries. However,

those municipalities that do include urban food forests discuss community engagement, forest

diversity, and food security as well as public perception as positives to food trees within urban

areas. American chestnuts used to dominate forests in the area and provide an important nut

source. Should a blight resistant variety become available, chestnut planting should be

prioritized.

Oak trees are a typical landscaping choice because of their longevity and the grand

structure that is characteristic of many species, and here in Meadville they make a lot of sense.

They are part of the historical forest, are gorgeous trees and have many ecosystem benefits not

just for humans. For example, oak trees are known for supporting the largest diversity of

caterpillars (over 530 species) of any genus in the US (Tallamy and Shropshire 2009).

Currently, across the northeastern US, Prunus, Acer, and Quercus genuses are the most

planted (Doroski et. al 2020). While in much of the Northeast, the historical forest might include

at least Acer and/or Quercus, the large planting numbers creates potential issues, especially given

the already existent oak and maple threats (Oak Wilt, Sudden Oak Death, Spongy Moth, Asian

Long Horn Beetle, etc.). Carya, Fagus, and Betula are genera that would traditionally be part of

these northeastern forests but are relatively rare in northeastern cities’ planting palettes, a fact

blamed partially on nursery stocking (Doroski et. al 2020). Doroski et al. also found that

ornamental trees and short-statured trees specifically tend to be overwhelmingly non-native

across northeastern cities, indicating a need to focus on increasing native ornamental plantings

(2020). In particular, in small cities, not only were native trees being planted less, but invasive

trees were planted more, specifically Callery pears.

Best practices for urban plantings include using diverse, native planting palettes with

high quality stock (Doroski et. al 2020). However some historically native species may soon be

out of their range because of rising temperatures (extremes and averages) (Khan and Conaway

2020). One potential solution is human assisted migration which is already being considered for

natural forests throughout Pennsylvania (Climate Change Adaptation and Mitigation Plan (PA)).
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Here trees that are native to slightly south of the site and are more suited for the expected future

climate are planted in the place of those who might be especially susceptible. According to the

USDA plant hardiness zones, Meadville is now in the 6a or 6b zone, having moved from the 5a

zone (2023). Increased drought, increased precipitation events, and increased pest issues will

also impact this forest and trees should be selected and planted in appropriate areas based on

their ability to withstand these concerns (PA Climate Impact Assessment 2021).

Diversity is essential for maximizing ecosystem services as well as protecting the current

urban forest. A metaanalysis found that mixed-species forests received less herbivory, especially

when the trees were very taxonomically different and fewer trees were susceptible to a given

herbivorous insect (Jactel and Brockerhoff 2007). Additionally, as seen in the historical examples

of the emerald ash borer and Dutch elm disease, species level diversity is not sufficient. It is

suggested that family-level diversity is needed to protect the forest of our future (Raupp et al.

2006). In 1990, Santamour proposed as a general guideline that no more than 10 percent of trees

should be of one species, 20 percent from one genus or 30 percent from one family to protect the

urban forest from potential pests and stressors; while this rule is far from exact, it does have

some use as a baseline (Santamour 1990, Lohr et al. 2014).

Genetic diversity within species is also important. Some trees will inherently have greater

resistance to disease, and choosing diverse genotypes increases the chance that some of them

may survive. Additionally we must be aware of the genetic interchange occurring between

natural forests and urban forests. Natural forests are being pollinated by planted nursery grown

trees which might have extremely bad genotypes for natural survival. Where possible the

presence on campus of highly bred trees should be avoided. Clones especially are problematic

for the homogeneous nature of their genotypes.

Other Considerations

Other areas of consideration include the age and status of trees when planted. In

Philadelphia, it was found that the less expensive bare-rooted trees had similar survival rates in

the first 5 years to trees whose roots were balled and burlap covered (more expensive)

(Jack-Scott, 2011), although other studies show that such bare-rooted trees may need more

extensive care before planting (Wattonhoffer & Johnson 2021). Additionally, post-planting

maintenance is extremely important for sapling success (Wattonhoffer & Johnson 2021). In New
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York City, an area of extremely high stress for trees, only 41% of street trees may survive for

more than 40 years (Jonnes 1952 p. 284).

Beyond the threats associated with lack of diversity, diversity, nativity, and age of trees

are all other important indicators of the ecosystem services trees can provide, as well as an

indicator of the possible future of the urban forest. The ideal temperate urban forest typically has

many different species of trees. Shorter tree species fill spaces that larger canopied and older

growing species can not, and conifer and deciduous trees work in conjunction to produce optimal

ecosystem services and habitat (Dickinson and Ramalho 2022; Wang et al. 2021). Additionally

street trees and park trees should be treated differently given their different stressors (Doroski et

al 2020, Huff et al. 2020).

Finally, the social importance of urban forests is often underestimated (Barron et al.

2016). Community involvement, investment and comprehensive planning is essential. Dynamic

urban forests need dynamic involvement, investment and planning (Dwyer et al. 2003).

Urban Forest Management Plan

My recommendations are contained within the UFMP that is attached as Appendix 3. The

summary of the plan is contained below.

Summary

Allegheny College has a rich urban forest that will require maintenance and management

to increase its climate resilience and functions. Allegheny’s urban forest is not static, rather it is

constantly growing. This Urban Forest Management Plan is only a starting place, therefore I

focus on broad issues and considerations for the forest, before discussing themes in specific

areas and a few relevant tree replacements.

A climate resilient forest requires planning, management, diversity, and adaptability. An

uneven aged urban forest is necessary to ensure constant canopy for the future, reduce forest

stress, and distribute costs over time. Trees must be managed for safety, appearances, disease,

structure, and long term growth. This maintenance must be regular, and especially frequent

until the initial structure of the tree is established (generally >6 inches DBH). Regular

inventories and keeping track of issues, removals and plantings is essential to recognising
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trends. Planting is only the first part of an urban forest. Without good management, resilience

is hard to create.

Genetics, species, genus, and functional diversity within the forest allow for resilience in

the face of extreme and changing weather, increasing disease issues, and the aesthetic needs of

campus. Sourcing and planting trees with an eye to this diversity is essential. Conifers, shade

trees, mid-sized trees, and small/ornamental trees all have important roles to play in the urban

ecosystem. There is a list of suggested resilient species attached in the resources section. Any

tree not on this list should be examined in detail for climate and disease resilience before

planting on campus.

Tree removals should be carefully considered given the costs associated. Removal of

larger, Monarch Trees should be specially considered, and maintenance and trimming specially

considered to protect these trees that have an outsized impact on the character of the campus.

A more complete ecosystem is more resistant to threats and therefore more adaptable. As the

Allegheny Urban Forest grows, its needs will change too, and the plan will need to be revised.

Conclusions

The biggest challenge with this project is long-term sustainability. There are so many

moving parts in a college like Allegheny, and without someone taking long term ownership over

the urban forest, the inventory and UFMP will be forgotten within 10 years. Unfortunately,

because of the short-term nature of a college education, it can not be students that take up this

mantle. They can help with the inventory, and they can help develop new plans for areas as the

college transitions into its next lower enrollment phase, but students will need help. It is my hope

that the Environmental Working Group, in collaboration with Physical Plant, adopts the Urban

Forest Management Plan (Appendix 3) and lets it grow with the Allegheny College Urban

Forest.

There are many things that have not been considered within this plan. Some of the most

important next steps are trialing the actual plan, testing soil around campus to understand acidity,

soil texture, and soil depth, and expanding the tree inventory to cover all of the main campus as

well as the managed portions of Robertson.
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Appendix

Appendix 1 - Complete Inventory
Ownership of the online inventory and data is now held by Allegheny’s GIS supervisor. Access
may be requested from Chris Shaffer (csaffer@allegheny.edu). Additionally I recommend a
public version of the mapped inventory be linked on the Office of Sustainability website. The url
is https://arcg.is/0rWv0H0 , and instructions for basic use are in the description of the map. A
screen grab of the public interface appears below. An abridged data table follows in spreadsheet
form.
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Appendix 2 - Results from stakeholder interviews

Stakeholder Department Major Points

Joe Michael Physical Plant - Recent transition to only native plantings and working to
transition towards perennials.

- Mentioned that some fun native to incorporate
back could be fruit and nut bearing trees

- Mowing and mulching is contracted out.
- Phys plant staffing continues to decrease.
- Maintenance takes a lot of work.
- Some areas we can look at more specifically is the

triangle by Wise center and possibly by Doane/Steffee
- Recommendations are always welcome for the

Ravine.
- Specific replacement trees would be helpful

- Callery Pear, Ash, NV Parking lot
- Inventory would increase usefulness through

- Last Measurement date
- Good search features
- Identification of all PA state & historical trees

Kelly Boulton
& Kurt Hatcher

Office of
Sustainability

- The Campus Ecosystem Working Group may be the best
way to move the project forward after the author's
graduation.

- Recommendations that will be most usable
- Contractor language or suggestions
- Best practices
- Criteria for future plantings beyond immediate

replacements
- Think about in the future assessments on soil PH

& moisture content, etc.
- Different areas of campus have different needs and uses.
- Multiple sustainability certifications landscaping may

work towards.
- For one certification, the number of cut down,

pruned, and planted trees is needed.
- Geothermal Boreholes are part of renovation plans for

many buildings and require tree-free areas to install.
- “Strategic” placing of native plants in certain areas

Ron Cole President - Landscaping should reflect the values of the college
& also continue being “shockingly attractive”.

- More natural spaces must balance with a more
manicured look.

- Labeling and specific visible-sustainability
areas may be helpful.
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- Campus still needs to be attractive to new and
current students, as well as alumni

- “Welcoming and a safe space for
people”

- How can we create spaces that are welcoming and
usable for students?

- Working through the Master Plan may lend
permanence to landscaping plans.

- Build pragmatism into work.
- Big focus on graduation and ensuring the campus

looks especially nice for that.

James Basinger Public Safety - Shrubs over 3ft, especially near buildings and dark
walks may be problematic

- Tree limbs between 3-8 feet, especially near
buildings, may be problematic, as are climbing trees
that allow access to roofs.

- Tree limbs are trimmed around cameras and lights
once a semester

- Lack of maintenance may increase crime and
dangerous activities

- Crime prevention through environmental
design

- Shrubs to decrease sound pollution
- Be careful of the type of habitat we are

creating
- Animals wise (ex. Skunks at Caflisch)

- Ex of Amazon boxes, and the space behind it
could be dangerous. Could incorporate low
lying plants that require minimum
maintenance.

- Where does campus begin/end? Can plantings
provide more clues?

- Possible suggestion of incorporating bushes to
indicate edge

- Good recommendation for native plants is to start
with low lying to fit within those parameters listed
before

Sara Pineo Director of
Annual Giving

- Ultimate goal for her is to create a feeling of
philanthropy among the alumni.

- Alumni have great pride in the campus and how it
looks.

- There are few locations that people take high levels of
pride within, so being mindful of changes we are
making and ensuring it still reflects the campus well.
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- Keep in mind the memorial trees and plaques.
- Fall is very “iconic” on campus,

- Keep trees that could incorporate those
beautiful colors in mind.

- Maintenance is a big focus, making sure that anything
that is incorporated is well kept and can keep a nice
image for the campus.

- Maybe keep in mind cross seasonality, how
can we make campus look nice when students
are here in the fall and spring?

- While also keeping in mind visitors in the
summer and having nice aesthetics then as
well.

Rachel Sloan Admissions - Maintenance is extremely important
- Families are expecting the maintenance of a

70k tuition
- Needs to be easy and able to be kept up with.

- As a non-urban campus, our space and trees are
important elements of campus.

- There is such a thing as too much,
wildflowers esp. can be seen as lazy

- View down Brooks walk and Bentley-Chapel
views are important

- Outdoors event space is important
- Consideration of primary space uses, users and

passerbys is important
- Visitors to campus ideally should have good

sightlines to landmarks etc.
- Signage is important, however must be clear and

concise
- Could add a QR code, to give the option of

more info for those who wish to seek it.
- Think about how to have plants across-seasonality.
- Plantwise, low lying could be a good option but again

it needs to be maintained well.
- Keep in mind who is using the spaces we are

recommending plantings in?
- Cater plants to what is being done in those

areas.
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Appendix 3 - Allegheny’s Urban Forest Management Plan (UMFP)

1. Summary

Allegheny College has a rich urban forest that will require maintenance and

management to increase its climate resilience and functions. Allegheny’s urban forest is not

static, rather it is constantly growing. This Urban Forest Management Plan is only a starting

place, therefore I focus on broad issues and considerations for the forest, before discussing

themes in specific areas and a few relevant tree replacements.

A climate resilient forest requires planning, management, diversity, and adaptability.

An uneven aged urban forest is necessary to ensure constant canopy for the future, reduce

forest stress, and distribute costs over time. Trees must be managed for safety, appearances,

disease, structure, and long term growth. This maintenance must be regular, and especially

frequent until the initial structure of the tree is established (generally >6 inches DBH).

Regular inventories and keeping track of issues, removals and plantings is essential to

recognising trends. Planting is only the first part of an urban forest. Without good

management, resilience is hard to create.

Genetics, species, genus, and functional diversity within the forest allow for

resilience in the face of extreme and changing weather, increasing disease issues, and the

aesthetic needs of campus. Sourcing and planting trees with an eye to this diversity is

essential. Conifers, shade trees, mid-sized trees, and small/ornamental trees all have

important roles to play in the urban ecosystem. There is a list of suggested resilient species

attached in the resources section. Any tree not on this list should be examined in detail for

climate and disease resilience before planting on campus.

Tree removals should be carefully considered given the costs associated. Larger,

Monarch Trees especially should be specially considered before removal, and maintenance

and trimming specially considered to protect these trees that have an outsized impact on the

character of the campus. A more complete ecosystem is more resistant to threats and

therefore more adaptable. As the Allegheny Urban Forest grows, its needs will change too,

and the plan will need to be revised.
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3. Scope

a. This plan as well as the general management of the urban forest falls under the

purview of Physical Plant. Physical Plant will hold and maintain this management

plan.

i. Physical Plant is responsible to uphold all policy with consultation from the

CEWG.

b. The Campus Ecosystem Working Group (CEWG) shall

i. Serve as the primary stakeholder consultation group for all management.

ii. Provide recommendations to institutional implementers, based on research,

best practices, and community input, to maintain our campus from an

ecosystems perspective with aesthetics, maintenance, and long-term

sustainability in mind.

iii. Make UFMP recommendations to departments (which will follow typical

operational and governance processes)

iv. Receive reports on annual plantings, removals and other tree activity at the

annual fall meeting.

v. Identify potential issues in management or management planning and

suggest recommendations, including updates to this plan.

c. Tree Damage must be assessed and enforced in consultation with CEWG and

Physical Plant

i. It is the purview of Physical Plant to initiate this process.

ii. A qualified arborist must assess any tree damage.

iii. Enforcement and potential fees will be the responsibility of project

managers, HR, or Residence life, depending on the circumstances of the

damage

4. Current Urban Forest and Needs

a. History

Hundreds of years of plantings have created the current Urban Forest. From

transplants of local seedlings to aspirations of an arboretum filled with trees from all

over the world, the vision for the Allegheny campus has changed over time.
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Recently the decision was made to plant primarily native trees. The historic

buildings and grand trees are essential to Allegheny’s branding as a rural,

established, liberal arts college. The Sycamore tree (behind Bentley) continues to be

a storied treasure of the Allegheny community and has most recently become the

name of a new bar in McKinley’s dining hall.

b. Inventory

As part of the senior comprehensive project creating this management plan, I also

carried out an inventory of the central areas of campus. This inventory revealed

many nonnative species, especially dominating the understory, insufficient new

plantings, and limited diversity, especially within the monoculture rows adjacent to

walkways. The link to the public version is https://arcg.is/0rWv0H0. The GIS

specialist holds the primary version.

c. Needs, Goals & Vision

The vision for the future of Allegheny’s Urban Forest is that of a strikingly beautiful

one, filled with older trees, and beautiful fall color. This forest maintains its

characteristic sightlines and maximizes arboreal ecosystem services without

hindering event spaces or other projects. The goal is to have a sustainable urban

forest that will be better able to withstand expected climate and pest treats.

Additionally the forest should be visibly sustainable and ecological (including

permanent signage), while traditional manicured trees and lawn dominate the central

campus spaces.

5. Assessment & Inventory

a. It is the purview of the CEWG to prompt assessment and inventory actions which

will be completed by Physical Plant

b. All the trees on the main campus should be assessed for maintenance needs at least

every 5 years.Trees near facilities at Roberston should be assessed as well.

c. Younger trees (< 6 inches DBH) should be assessed every one to two years with

associated maintenance to ensure proper growth & structure.

d. American National Standards Institute (ANSI) A300 standards and ISA Best

Management Practices must be followed by all urban forest workers.
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e. Inventories should be completed/updated at minimum every 10 years.

f. All assessment and inventory results shall be reported every year to the fall meeting

of the Campus Ecosystem Working Group (CEWG).

6. Maintenance

a. Maintenance should be completed by trained Physical Plant personnel or contractors

in accordance with the American National Standards Institute (ANSI) A300

standards and ISA Best Management Practices

b. General Maintenance

i. Pruning must always have specific goals. These goals may include safety and

health, but aesthetics should be the lowest priority goal.

ii. Species specific natural structure should be maintained while weak, dead,

decaying or structurally unsound branches are removed.

iii. Where mulch is used to protect roots and trunk from compaction and injury,

it should be applied in a donut shape. Mulch should be spread around the

base of each tree 2-3 inches thick to such width as necessary to protect

surface roots. The area directly next to the tree's trunk should remain clear

and the root flair exposed.

iv. Along sidewalks, trees should be trimmed such that there is clearance eight

feet above the surface of the sidewalk and 14 feet above the surface of the

roadway in accordance with Meadville city code and public safety

suggestions.

v. Where newly planted trees are not self-supported, they should be staked or

guyed. Ties should be inspected and adjusted monthly to remove chance of

tree girdling or rubbing.

vi. Water bags must be removed during the winter months and tree’s trunk

regularly inspected when the bag is in place.

vii. All tree protection devices (construction, herbivory, etc) should be regularly

inspected for tree safety.

c. Other Considerations
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i. Any memorial tree, tree significant to the college, or larger than 25” DBH

should have no more than 20% of their canopy removed at one time.

ii. Where possible and prudent, all pruning should be completed during the

winter/early spring to reduce disease potential and stress.

1. Exceptions are especially for certain flowering species.

d. Special Considerations

i. During construction, care should be taken to protect trees. The PSU Guide to

Preserving Trees in Development Areas should be followed.

(https://extension.psu.edu/a-guide-to-preserving-trees-in-development-projec

ts). In summary:

1. Before construction, the health and quality of each tree should be

considered. Trees in bad health may need to be removed regardless of

precautions and it is less expensive to remove them without nearby

infrastructure (see section 6 on tree removal)

2. Trees stress should be limited including by watering the tree when

less than an inch of rain falls in a week, and ensuring dust does not

cover leaves.

3. Tree roots are extremely susceptible to damage. A tree protection

zone should be created around the tree at the edge of the canopy and

nothing should be stored under the tree. Where foot traffic or other

traffic under the canopy is unavoidable, planks or similar should be

laid.

4. Soil levels under a trees canopy must remain the same, and existing

water paths should be maintained as changing hydrology or salt

deposition can be fatal to trees

ii. Any tree damaged by contractors should result in a fee equal to the tree’s

replacement value. Any tree killed by contractors should be replaced by the

contractor in addition to a fee of half of the replacement value.
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e. The integrated pest management plan (IPM) created by Anna Westbrook during

spring 2023 should be used as a starting place for all pest management actions (see

Resource A. for an abridged version).

f. Prohibited practices

i. Tree-Topping: The removal of the top -main stem & upper branches- of a

tree. Tree topping weakens trees and may lead to bad structure.

7. Tree Removal

a. Limiting Removals

i. Trees that have cavities or other faults but appear structurally sound should

be left for wildlife with increased inspections to ensure stability of the tree.

ii. Where tree removal seems inevitable, the cost to move or the tree should be

considered.

b. Tree behavior when cut should be considered.

i. Tree-of-heaven and Amur corktree among others are known to aggressively

resprout after the main trunk is cut unless additional (typically chemical)

measures are taken.

c. Removals should be conducted by certified arborists.

d. The entire community should be informed of any significant tree removal before that

removal happens if possible. Otherwise the communications should occur

immediately after. See section 9 (Community Involvement) for specific

communication plans.

8. Planting & Replacement

a. At a minimum: for every tree that is removed or falls in a given year, one similar

statured tree should be planted to replace it in a similar area.

b. How Many and How Frequently

i. In order to maintain the current urban forest, about 1 tree should be planted

every 10 years for every 10 large trees in the area. Ornamental trees will

need to be replaced on average twice as fast based on their shorter lifespans.

This will amount to at least 5 large/shade trees a year and 5

ornamental/understory trees, however this is only an estimate and tree
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planting should provide adequate replacement trees for a given area before

the existing trees decline.

c. Location

i. Trees must be spaced out in such a way that they have room to grow to their

normal size.

1. A minimum 10 feet from fire hydrants (with trees known for root

entanglement planted further)

2. A minimum 10 feet from light poles

3. A minimum 3 feet from walkways and sidewalks. 5 feet from roads.

4. Sufficient distance from buildings.

ii. Ecosystem benefits like summer shading, wind protection, and storm water

absorption should be considered.

iii. Tree rows composed of single aged and single species trees should be

avoided.

1. Planting alternating tree genera at least 25 years apart allows for

natural continuance of the rows and lowers the risk of entire rows

being wiped out like the Ash next to college court.

iv. Sightlines

1. Trees should not obscure sightlines at any intersection or traffic

crossing.

2. Important visual sightlines should be maintained including:

a. Shultz/Bentley Lawn to Shultz

b. From the Chapel across the ravine to the lawn and Bentley

c. The open sightline down Brooks walk from Main St.

d. The sightline to the Observatory from Main St.

3. Where sightlines are not important, or already obscured, planting

understory, mid-size and canopy trees provides habitat.

v. The specific feel and use of areas should be maintained unless proper

consultation is had. Stakeholders include: catering and events, the office of
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sustainability, dean of students, students, and professors. Outdoor event

spaces are important on campus, and some spaces may have hidden uses.

1. Different areas of campus have different human uses and different

ecosystem uses. Where event usage and area visibility is already

limited, planting should focus on increasing habitat and natural

cycles.

d. Sapling and Planting considerations

i. Smaller sapling size is preferred and should be utilized where possible

1. Smaller saplings tend to cost less and require less labor to establish

2. Where trees are so small that deer herbivory may be a problem, a

cage, white grow tube or similar should be installed and the cage or

tube itself staked down solidly and inspected regularly

ii. Trees are best planted before bud burst or in early to mid-fall.

e. Tree Type

i. Trees should be chosen from the list of suggested trees contained as

Resource A. Where other species are considered, they must not appear on the

list of prohibited species (Resource A).

1. New tree species should only be planted in consultation with CEWG.

2. The addition of more fruit and nut trees to the suggested tree list

should be considered by the CEWG.

ii. Acer species are currently well represented on campus, especially Red

Maple. Only in specific circumstances should more red maple be planted,

and other maples should be limited.

iii. Many fruiting trees should be planted away from sidewalks and roads to

avoid nut and/or berry staining.

1. Walnuts

2. Hickories

3. Black & choke cherries

4. Mulberry & hackberry
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iv. While the decision to plant primarily native trees is an enviable goal, there

may be times and places where specific non-native trees have direct

ecosystem services benefit.

1. The stressful urban environment may have certain niches that are not

suitable for any native species.

a. The numerous threats of many conifers in PA make Norway

spruce a good potential exception.

2. Some trees which may not be native to this area of Pennsylvania, but

are native further south might be planted as part of facilitative

migration. Any of such plantings should be carefully considered.

3. Fruit trees especially may not be native, however they are already an

important part of the current urban forest.

4. All non-native trees should be thoroughly examined for invasive

potential.

v. Trees should be chosen for their resilience at the nursery or seed level

1. Diverse tree genetics increases the urban forest’s resistance to

specific stresses and diseases as there is potential for some

individuals to survive outbreaks.

2. Cloned or named varieties should be avoided if at all possible given

their limited genetic diversity.

3. Local seedlings should be prioritized given their adaptations to the

area.

vi. Only healthy saplings should be planted.

9. Specific Suggestions

a. Specific Tree Replacements

There are a few trees on campus that should be medium to high priority

replacements.

i. Callery/Bradford Pear

There were 10 Pyrus calleryana within the area surveyed. The tree is

currently listed as a noxious weed in PA, however there are many planted in
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the surrounding community. The trees tend to have structural weaknesses,

send up shoots from the root collar, and smell bad when in bloom.

General suggested replacements include musclewood/American hornbeam

(Carpinus caroliniana) which may be multi trunked but can be trained to be

single-trunked and lower growth pruned if needed. For flowering accents,

redbud trees (Cercis canadensis) have gorgeous purple/fuchsia or white

options in the early spring and can slowly gain height. And Serviceberry

(Amelanchier spp.) has similar flowers as well as edible fruit although it is

more of a shrub with multiple trunks. American basswood (Tilia Americana)

forms very nice shade trees and may be appropriate for areas that a larger

tree would be welcome in.

ii. Amur Corktree

The Amur corktree is starting to be found in our native woodlands of PA

(Weikert 2024). The only Amur corktree on campus is next to the

northernmost entrance to Walker Anex and was observed fruiting. This tree

should be removed and replaced with a midsize or small tree that enjoys

shade. Perhaps flowering dogwood, American fringetree, or a redbud.

iii. Ash

There are three ash trees between the Campus Center and the Tippie Alumni

Center that are dying because of the Emerald Ash Borer. The medium-sized

American hop-hornbeam (Ostrya virginiana) is my choice for the area as it

does well in slightly drier, less compacted areas far that are not exposed to

salt. The American hophornbeam has low limb breakage and small papery

seeds which is ideal given the proximity to one of the busiest areas of

campus.

The ES 322 class suggested sassafras trees (Sassafras albidum) for the area

which have lovely fall foliage and edible leaves. The trees do tend to send up

root sprouts and be midsize and full of character which might be preferred in

other areas.

b. Specific Locations/ current recommendations
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These recommendations are informed by the work of Dr. Rich Bowden’s ES322

(2022). There are many areas of campus that should have new plantings as well as

some trees that could be replaced to further ecosystem services, wildlife value, or

students' relationships to the urban forest.

i. South/ West of CC

1. The white pine area is gorgeous and well used by students for

hammocking. There are few younger trees or undergrowth in the area

itself. Plantings of red oak and occasional serviceberry and sassafras,

would increase the long term potential of this area.

2. The lawn north of Murray currently is an extremely wet field. While

it historically was home to athletics, the limited drainage prohibits

activities for much of the year. A sycamore or two, pin oaks, and

perhaps, river or black birch, spice bush or redbud tree accents would

provide shade to the area and start to drain some of the water, yet

could be planted near the buildings and sidewalks so that the lawn is

still usable for playing. A bushy Juniper could provide some winter

color next to the building and away from any sidewalks or doors.

a. Potential future geothermal boring should be considered

before planting any trees.

3. The lawn south of Montgomery is currently dominated by a few

larger trees and a scattering of small holly bushes. This area is very

visible from the road, but gets little traffic and tends to be moist.

Shagbark & other hickories, as well as oaks (Swamp White, White,

Pin) planted over time will allow for regeneration of the area without

obscuring the view.

a. Potential future geothermal boring should be considered

before planting any trees.

4. The Ginko row should have a second row of trees planted just north

of it to take over the function of the ginkgos when they eventually

die. Alternating oaks, hickories (if far enough from the street),
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hackberry, or native river birches might work well. Faster growing

cucumber or tulip poplar trees might replace any trees that die

without a nearby successor.

ii. Bentley/Shultz

1. The Central Bentley/Schultz Lawn has an old and majestic canopy

with few younger trees. One or two new trees should be planted

every 20 years in this area to create the next generation of canopy.

This rate will allow photography and graduation to continue as

normal and anticipate the eventual decline of the current trees. Shade

tolerant large species will do best here where keeping the area free

from undergrowth is important.

2. Some of the crabapples and other small trees surrounding Shultz

should eventually be replaced or every other one replaced with larger

deciduous shade trees to increase summer shade and continue the

aesthetic of buildings among the trees while allowing sightlines. The

south/parking lot side (not included in inventory) could receive more

large or mid-sized deciduous trees including black or red oak,

Kentucky coffee tree and sassafras.

iii. Ravine

1. Currently the Ravine has a large number of older trees and is home to

some of the only large shrub sized plantings on campus with the

rhododendrons. One or two oaks or tulip poplar trees should be

planted over the next few years to maintain the canopy. Other

additions could include Betula alleghaniensis and B. lenta. Their

location should be prudently chosen to not interfere with sightlines

too much as they grow to the canopy. There are currently some older

gray birch in the ravine that will eventually need to be replaced by

medium/small trees in areas that will not impact the sightline.

iv. Brooks Lawn
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1. There are already a few smaller trees in the area, however at least one

large oak should be planted near the chestnut and red oak on the hill

to eventually take their place. A few larger deciduous trees should be

planted near the building of brooks to improve ecosystem services.

2. The Carrden area is gorgeous and seems to work well for the space.

Additional sugar maples or two oaks should be planted by the

currently established trees to provide regeneration of the forest.

10. Community Involvement

a. Unlike any urban forests that are located in cities, much of Allegheny’s community

consists of paying students who are only on campus for four years and may have

vastly different reasons for engaging with the forest than most.

i. Student energy can be harnessed, especially in planting efforts. More long

term management with students is hard because of the quick turn over

ii. Encouraging student interactions, learning, and engagement with the forest

through specific planting and chair/bench placement is important to increase

student ecosystem benefits and relational benefits.

iii. Additional educational opportunities including potential tree trails, letter

writing to trees, and tree plaques should be considered as future projects.

b. Wider community members are also important forest users. Allegheny College is a

great green space for photographs and dog walking. This is a valuable service to the

community, and means that many of the neighbors have a vested interest in the

forest.

i. Management activities in the summer especially may impact wider

community members. Posted signs on site and potentially even Meadville

Tribune announcements may communicate these activities.

c. Communications

i. Resources such as My Allegheny and The Campus should be utilized to

communicate plantings, removals and major maintenance to students, staff,

and other community members.

ii. Narrative of actions
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1. All communications should include the goal of what is happening and

the reasons behind that goal

2. Ex: “Three medium sized ash trees will be removed from between the

CC & Tippie Alumni Center this week. They will be replaced by

______. The Ash trees have been declining due to the invasive

emerald ash borer and would soon present a danger to pedestrians.

Please watch out for crews working”

3. Ex: “Please be aware that a crew will be pruning unhealthy and badly

structured branches across campus for the next few days to keep trees

healthy and everyone safe.”

11. Adaptive management

a. This UFMP should be a living document.

i. When adaptations to this plan are needed, stakeholders must be consulted,

and records kept of the new plans and pilot projects

b. This plan provides basic procedures and expectations based on current

understandings and climate and pest estimates. Procedures will need to adapt to the

realities facing the Allegheny urban forest, and those responses will likely exceed

the limits of this UFMP.

i. Specific issues that might be adapted

1. Pests & appropriate plantings

2. Rate of planting in different areas

12. Resources

There are many resources already in existence. I have taken the liberty of including links

and short descriptions of some of the most potentially helpful resources as well as those mentioned

in the Strategic Planning and Implementation and Goals sections. I have also included copies of

some of the resources developed specifically for this campus by other working groups in the hopes

that placing them in the same place will improve their accessibility.
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A. Suggested & Prohibited Tree Lists

The lists of suggested and prohibited trees can be found below, hosted by the Office of
Sustainability. The addition of more fruit and nut trees to the suggested tree list should be
considered by the CEWG.
Prohibited:https://docs.google.com/spreadsheets/d/1OF25VFvMGIMCV_08By7-9P7Pn4
4cvCTqauOHDLQkAyk/edit?usp=sharing
Suggested:https://docs.google.com/spreadsheets/d/1zZnYrrIWrb9m9_sGl3K7JdkbI92S7
mrGMpqAD8aJ1Us/edit?usp=sharing
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B. Citree : Database of trees by planting specifications

https://citree.de/database.php?language=en#

This is an amazing resource to search for trees by location considerations, or to confirm
that a suggested tree will fit a specific area. Searches can be filtered by natural
distribution, plant hardiness, allergies, fall color, root damage, limb breakage,
maintenance levels and more. I suggest “locking” and therefore completely excluding the
filter Origin to North America and Plant Hardiness Zone to 6b. Most other settings may
be adjusted depending on the location and need.

C. North Carolina Extension Gardener Plant Toolbox: Tree descriptions

https://plants.ces.ncsu.edu/

The toolbox is a great source for concise and clear information about utilizing trees in
landscaping, their potential threats, and where they survive and look the best. While
created by the North Carolina Cooperative Extension office, the information is provided
in a way that can be applied in Meadville.

D. The ForeCASTS project: Shows projected future tree ranges

https://www.geobabble.org/ForeCASTS/

The ForeCASTS project contains projected range maps for many species and is a helpful
tool for determining what species might do will in Meadville in the future based on two
different climate models

E. City of Meadville Requirements

A few relevant are City of Meadville requirements described below. The entire
requirements can be found at https://ecode360.com/42390043 .
- 909.05A

- (1) Trim and prune such trees within city streets so that no part of its limbs,
branches or foliage shall have a clearance of less than eight feet above the
surface of the sidewalk or of less than 14 feet above the surface of the roadway,
street or alley. Tree trimmings shall be properly removed and disposed of.

- (2) Trim and remove dead, diseased, broken and decayed limbs and branches
from trees within city streets which constitute a hazard to sidewalk pedestrians,
street traffic, or to the public generally.

- (3) Remove from within city streets all dead, diseased or such other trees,
including stumps, which constitute a hazard to the public by reason of diseased
or other dangerous condition.

- 1306.16
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- Buffers are required between certain developments & family residences. These
buffers, if plants, must be replaced within 6 months of death.

- 3 rows of conifers or opaque fence & plantings or 25ft plantings.

F. Pest Threats

Some of the major disease threats to the Allegheny Urban forest and an evaluation of their
respective potential impacts.

Pest/ Disease Primary Host(s) Detailed Analysis

Spongy (Gypsy)
Moth

A serious concern found within Crawford County.
However, the majority of the moth's defoliating
impacts have so far centered around the PA Wilds
region, where spraying and biocontrols help limit the
destruction (USDA Forest Health Highlights). There
have been some high spongy moss egg mass counts
in Crawford county (including 1 count of >800
eggs/acre in 2022), however so far the county has not
seen the same level of defoliation and tree stress as
the central northern portion of the state (USDA
Forest Health Highlights).

Beach Leaf
Disease and Beech
Bark Disease

Beach Trees Both diseases may kill their beach hosts over time,
and have limited control options. There are only 5
beaches on campus, all varieties of the European
Beech. Roberstson and Bouson forests may face
much more damage.

Dogwood
Anthracnose

Dogwood species,
especially C. floridia
(Florida or Flowering
dogwood)

Over the course of multiple years it may kill the tree,
although younger and more shaded trees are more
susceptible. There are ways to control the
Anthracnose in planted conditions.

The Emerald Ash
Borer (EAB)

The EAB was detected in 2013-14 in Crawford
county (USDA Forest Health Highlights) . It is
impressive that we have any large surviving ashes at
all, however three of the four we do have are very
obviously in decline necessitating removal.

Dutch Elm Elms Dutch Elm Disease has been present in Pennsylvania
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Disease for decades and has a very high mortality rate,
although there are now disease resistant cultivars.
The three Elm trees found during the survey appear
to be in good health.

The Hemlock
Woolly Adelgid
(HWA)

Hemlocks HWA was just found in Crawford County for the first
time in 2024 (Dr. Rich Bowden, Personal
Communication). Elongate hemlock scale is also
found within Crawford County and is a threat to
Allegheny College’s Hemlocks as well. There are 24
threatened Hemlocks within the current inventory,
mortality may reach 90% over multiple years if there
is a bad infection. Hemlock is the state tree of PA.

Oak Wilt
(Bretziella
fagacearum

Oaks Oak Wilt can rapidly kill trees and spread through
roots as well as mechanically. Oak wilt has been
found in most of PA’s western counties, including
Erie and Venengo, but not Crawford (USDA Forest
Health Highlights). All 56 oaks on campus could be
threatened by the blight, with red oaks being
especially susceptible (PA DCNR, Other Insects and
Diseases). Many of the large trees on campus are
oaks.

Pine Shoot Beetle,
White Pine Blister
Rust and Brown
spot needle blight

Pines (especially
white pines)

These, as well as other diseases may all impact Pine
health. The combination of all these pests is creating
a health concern for White Pines, such that their long
term health may be in danger ( Costanza et al. 2018).
Climate change has a contributing role in White Pine
decline, however limiting stress and increasing light
may help pines survive infections (Brazee 2019)

The Spotted
Lanternfly (SLF)

Many trees and plants The SLF has been reported in Mercer County, but
again not yet Crawford County (as of March 2024).
At least 322 trees on campus are vulnerable to the
pest, with a value of $891,000 according to i-Trees.
However, new research shows that trees may not be
as vulnerable to the Spotted Lanternfly as thought,
growth and leaf density might be impacted but tree
mortality would likely be limited on the Allegheny
campus (Hoover et al. 2023) Pennsylvania
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Department of Agriculture monitoring efforts have
included placing traps on Allegheny’s campus
(Personal Communication, Kelly Boulton).

Asian Longhorned
Beetles

Many Species A threat to almost 200 of Allegheny College’s
inventoried trees. There are effective management
and quarantine methods for the Beatles, so although
they have been found within 250 miles of Meadville,
there is reason to hope they will to impact the campus
in the near future if at all (PA DCNR, Other Insects
and Disease)

G. IPM Tree Plan

The following is an excerpt of the Allegheny College Integrated Pest Management Plan
created by Anna Westbrook, a student intern in the college’s Office of Sustainability
during spring 2023. This excerpt contains pages 14-16, with a few edits.

Tree Plan
Thanks to the work of dedicated students and faculty, there is a lot of information about the
current state of Allegheny’s urban forest. Most of it is linked in this document titled Allegheny
College Forest Management. The Office of Sustainability submitted an application to become a
part of the Tree Campus program of the Arbor Day Foundations. Also of note is a published
paper co-authored by multiple environmental science professors and the Office of Sustainability
titled Growing a resilient campus forest: opportunities, barriers, solutions. These documents
contain information about the health of trees on campus and can be a useful additional resource
when determining how to deal with pests in an efficient, environmentally-friendly manner.

01. Preventative practices
Inspections and monitoring
Physical Plant will conduct regular monitoring of the trees on campus, which will enable them to
identify potential pest or disease manifestations early on.

Hand weeding/maintenance and mulching
Physical Plant and contractors will mulch appropriate tree beds at the beginning of spring. When
there are weeds in the beds, Physical Plant will hand-weed the affected area and then apply a thin
layer of mulch on top to prevent further growth. Where reasonable alternatives to mulching
should be explored including native plantings (See Molly Miller’s Comp, 2024).
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All trees should have mulch surrounding their base at a radius of at least 2 feet in order to protect
the trunks from being hit by lawn care equipment, like edgers or mowers. This will prevent the
equipment from hitting the trunks and causing gaps in the bark that make it easier for harmful
fungi to enter the tree. Additionally, the mulch should not be mounded up around the trunk.
Instead, the mulch should start 3 to 6 inches away from the trunk of the tree, which will prevent
the trunk from rotting. The mulch should have a depth of 2 to 4 inches. Mulch any deeper than
that will encourage the expansion of the tree roots into the mulch pile, which does not have the
necessary nutrients for the tree. Regular mulching will decrease competition from surrounding
grass, conserve moisture for trees to use, and protect trees from lawn care equipment, which
prevents the trunk of the tree from becoming a weak point that is susceptible to pest infestation
(K-State).

02. Problem Pests
When the IPM Plan is up for review each year, Physical Plant will fill out the following table
with information on what pests they suspect will be a recurring problem for the trees that year:

Pest

Severity of infestation (prior
year)

Severity of infestation
(anticipated in upcoming
year)

Possible treatments

Goal of treatments

03. Pesticide use
Physical Plant will follow the same pesticide application procedures that are outlined in the turf
management portion of this IPM Plan.

Under no circumstances will Physical Plant apply pesticides to trees that produce edible fruit,
like the apple trees. If Physical Plant identifies any pest infestations in these trees, the Campus
Ecosystem Working Group and the student groups who maintain those trees will be notified.
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04. Tree removal and replacement
The decision to remove sick trees will be made by Physical Plant in consultation with the
college’s arborist. The decision of what tree to plant in replacement will be determined by the
Campus Ecosystem Working Group and the college’s arborist. In all cases, trees replaced on
campus should be native.

During the annual renewal process of this IPM Plan, Physical Plant will fill out the following
table so that all members of the Campus Ecosystems Working Group are aware of upcoming tree
removal and the reason for it:

Location of tree removal

Tree species (and # of trees)

Reason for tree removal

Prior integrated pest
management practices that failed
to prevent pest infestation

Replacement tree (species, age)

05. Communication
Allegheny students care deeply about the trees on campus. In the past, when trees have been
removed, it often appears to students to happen suddenly. As a result, students and environmental
clubs have expressed their unhappiness to one another, to the Director of Sustainability, and
anonymously over YikYak. In an effort to engage the student body with their campus
environment, it will be a priority of the Campus Ecosystem Working Group and Physical Plant
going forward to communicate to students ahead of a tree removal why the removal is going to
take place. In addition to quelling concerns, this awareness can be an opportunity for educating
students about common pests, like the Emerald Ash Borer or harmful fungi.
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