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Executive Summary 

 

 The rare old-growth urban forest near Lane Stadium on the campus of Virginia Tech 

covers approximately 11.5 acres.  It contains over 250 large trees, including dozens of white oak 

trees that have been estimated by scientists to be over 300 years old (Section 2.3).  Research has 

further shown the old-growth urban forest to have a balanced, uneven-aged structure, which is 

rare, particularly for forests in urban settings.  Evaluations reveal consensus in perspectives 

among stakeholders in that this forest patch, as the only untouched greenspace left on campus 

proper, has historical, educational, and research importance.  The forest provides significant 

ecosystem services and is ecologically unique and rare (Sections 1.1, 2.2.1, 2.3, and 2.5).  It 

reflects and contributes to the importance of the regionôs natural environment as a premium 

example of a white oak late successional primeval forest community (Section 2.3).  The 

importance of this forest, unofficially known as Stadium Woods (SW), was elevated after the 

Athletic Practice Facility Site Evaluation Committee (APFSEC) was appointed by Virginia 

Techôs President Charles Steger and an environmental consulting firm was hired to conduct 

evaluations on SW to address a 2012 building land use dispute (Sections 1.2 and 2.2).   

 

 This Forest Stewardship Plan (FSP) is a thorough compilation of research findings and 

prioritized recommendations for the protection and posterity of the urban old-growth forest.  This 

FSP includes executive oversight input from a joint venture between Virginia Techôs Vice 

President of Administration and the College of Natural Resources and Environmentôs 

(CNRE).  Using the initial findings of the ad hoc APFSEC (Section 2.2), this FSP provides 

recommendations to sustain SW as a multifunctional, interconnected, and integrated forest that 
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functions as a green infrastructure facility for Virginia Tech and the Town of Blacksburg.  This 

FSP is aimed at minimizing human impacts and maintaining the forestôs functionality as a high-

quality ecosystem that provides maximum benefits while incurring minimum costs over time 

(Sections 2.3.6, 2.4, 2.5.4, 2.5.5, 3.2, 3.2.1, 3.3.3, and 3.4.1.). 

 

 The intention of the FSP is to help foster an intrinsic appreciation for the forest 

ecosystem and serve as a guide for the use and management of SW while protecting its 

ecological health.  The FSP recommendations are based upon research strategies that provide a 

set of actionable objectives for Virginia Techôs operations and management that considers both 

the prevailing needs of the associated community stakeholders and operational constraints in the 

application of best management practices (BMPôs) and standards of forest and tree stewardship 

(Sections 1.2, 2.2, and 3).  The recommendations of the FSP were formulated to meet the needs 

of its associated community members and stakeholders and to sustain the quality of the SW 

ecosystem over time and are summarized as follows:  

ü Prevent or limit development and activities that degrade the forest and injure its trees.  

 

ü Manage risks to ensure human safety. 

 

ü Minimize soil and native plant disturbances caused by invasive plant species, human 

trampling, and/or deer browsing. 

 

ü Provide a historic continuity in the species composition reflective of the region by 

ensuring native species regeneration/planting as revealed by historical ecology. 

 

ü Engage partners to develop and maintain social capital and other resources for the 

stewardship of the forest (Loeb 2011; Mansourian et al. 2005; Steckel et al. 2014) 

(Sections 3.1, 3.1.1, and 3.5). 
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 Based upon feedback received from two separate SW stakeholder meetings, one 

consisting of the Town of Blacksburg community group and the other embodying the Virginia 

Tech community group, the overall majority of stakeholders determined that restoration is the 

preferred stewardship priority for SW (Section 2.2.1).  The Virginia Tech community group also 

stated that SW provides aesthetics and beauty and is important as a gateway and pedestrian 

traffic flow area while the Blacksburg community group emphasized that SW is important for 

future generations (Section 2.2.1).  Areas of agreement were also discovered by conducting a 

strengths, weaknesses, opportunities, and threats (SWOT) analysis as a part of the stakeholder 

meetings.  These meetings and analyses disclosed that: 

¶ SW provides educational value, service learning, and volunteer occasions as strengths 

and opportunities; 

 

¶ Concerns exist about the impacts of stadium football pedestrian traffic and current lack of 

funding and human resources to limit damage and degradation as weaknesses; and  

 

¶ The football traffic, potential future development, and probable use impacts of the 

adjacent private land as threats. 

   

 A 2012 statistical analysis of SW stakeholders indicated an overwhelming agreement 

among respondents that SW enhances campus and community life, that it should be protected, 

and that the public should know that Virginia Tech has an old-growth forest patch located on its 

campus.  Additionally, strong agreement was expressed that a plan should be prepared to address 

the needs of all the SW stakeholders, even if compromise be required from each of the involved 

stakeholders.  The analysis also indicated that SW has recreational value as a natural forest area, 

should have trails, and is a part of Virginia Techôs game day experience.  Stakeholders indicated 

that SW is vital for teaching, research, and outreach; has significant historical value; and is 
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important for Corps of Cadets and ROTC training.  Additionally, the analysis specified that SW 

provides ecological values that are very essential to SW stakeholders including storm water 

mitigation, pollution filtration, carbon sequestration, and biodiversity in the form of native plants 

and wildlife.  The survey also recognized that invasive plant removal is needed.   Strong 

agreement was specified in managing SW for wildlife, tree and forest health, and forest 

longevity.  Very strong agreement was expressed by the survey for managing SW for safety, 

protecting SW over long timespans, and adopting a use and management plan for the SW old-

growth forest fragment (Section 2.2.1). 

 

 A commitment to Virginia Techôs principles of community and sustainability in support 

of collaboration among SW stakeholders will facilitate a balanced approach toward the 

achievement of the long term-goal of restoration.  The utilization of appropriate environmental 

management techniques will best consider and balance multiple stakeholder interests while 

protecting the SW ecosystem by considering ecological, community, and management 

perspectives and, ideally, by incorporating the FSP into the Virginia Tech Long Range 

Development Plan (Sections 1.3, 2.1, 2.2, 3.1, and 3.2).  

 

SW is a rare high-quality old-growth forest ecosystem that can provide many beneficial 

functions for the communities of Virginia Tech and the Town of Blacksburg if it is well managed 

(Sections 2.5, 2.6, and 3.2).  SW also is vulnerable to several factors that represent common 

threats to urban forest fragments across the nation.  They include the inherent yet manageable 

risks that trees pose to property and human safety, human development pressures 

(parcelization/fragmentation), degradation caused by invasive species, and the ever present 
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shortages of economic resources (Sections 2.3, 2.4, and 2.6).   SW must be supported and 

maintained because it is small and it is located in an urban setting, making it vulnerable to human 

impacts such as invasive plant species, human trampling, edge effects, and dumping.  Budgetary 

and/or priority constraints associated with the upkeep of the forest represents a noteworthy 

challenge because nominal budgetary and personnel resources are available for making 

substantive progress towards the accomplishment of the primary objective of restoration.  

Therefore, innovative solutions will be required in order to uphold and enhance the SW high-

quality ecosystem for the purpose of sustaining its positive functional benefits over time 

(Sections 2.3.1, 2.3.4, 2.3.6, and 2.6.2).   

 

SW imparts both costs and benefits for community members and stakeholders.  The costs 

associated with SW include the direct expenses of managing and maintaining the forest, indirect 

liability and damages risks associated with the forest, and opportunity limitations in the form of 

land use prospects (Sections 2.4, 2.5, and 2.6).  The benefits provided by SW include: 

improvements to water quality, moderation of peak stormwater runoff flow rates, air/water 

pollution filtration, reduction of urban heat island effect, carbon dioxide sequestration, noise 

level buffering, economic advantages, improvements to health and well-being, improved social 

connections, and aesthetics (Section 2.5).   SW contributes to the well-being of students, 

community members, and stakeholders who wish to maintain, enhance, and protect the historical, 

educational, and environmental functions of SW through the application of the recommendations 

of the FSP (Sections 2.1, 2.5, and 2.6). 
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 Assessments of natural and man-made features in SW (geology, soils, vegetation, 

wildlife, ecosystem considerations, safety, security, and ecosystem services) provided detailed 

information about SW and further informed environmental, social, and management needs and 

considerations (Section 3).  With the overarching goal of restoration in mind, economic, social, 

and ecological aspects were examined to formulate a set of general goals for SW:  

¶ Effective planning and administration for the forest to deliver: 

o Leadership and accountability for the forest 

o A safe and secure forest 

o A forest with an identity 

o A forest unified with other campus greenspaces 

o Capital investment for the implementation of the stewardship plan 

 

¶ Engagement with the forest to facilitate: 

o Diverse partners are engaged in stewardship of the forest 

o Educators and researchers are utilizing the forest 

o Service-learning and participatory land care are commonplace 

o The forest is a destination for low-impact recreation and leisure 

 

¶ Stewardship of the forest to ensure:  

o Soil, leaf litter, and woody debris support ecological function of the forest 

o Forest composition, structure, and health are supported by regeneration of 

native plants and control of invasive plants and pests 

o Native wildlife is in balance with the forest and cause minimal human 

conflicts 

o Ecosystem services are sustained by a healthy, functional forest 

(Section 3.1.2) 

 

 

 Once these goals were created, literature on the science and practice of forestry, urban 

forestry, and ecology were researched to produce a set of recommendations in conjunction with 

information from:   

V Stakeholder communications and meetings, 

V Client based communications and meetings, 
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V Information from academic research (the application of information to 

stakeholder interests/concerns), 

 

V Best management practices from arboriculture and forestry 

  (professional experience and research), and 

 

V Advice from scientific experts, and natural resource management 

professionals who have formal training, experience, and credentials 

   (Section 3.1.2) 

 

 The FSP recommendations are based on a middle-of-the-road approach that balances the 

feedbacks and requests of the stakeholders in a way that requires compromises from everyone in 

the consideration of the widest range of needs possible.  It is important to note that the mutually 

exclusive nature of some stakeholder requests indicates that it is not realistic for the FSP to 

satisfy all the wishes of every stakeholder group (Sections 1.5, 2.2, and 2.5.5).  Although 

budgetary and personnel limitations exist, the FSP addresses steps that will be necessary to 

effectively achieve the desired stewardship priority and the primary objective of restoration 

while acknowledging that the implementation of some recommendations will not be possible 

until more funding for the SW forest becomes available in the future (Section 2.2).  For this 

reason, it is important to work with community groups who are providing social capital 

(educational and voluntary services) to help maintain the integrity of the SW ecosystem (Section 

2.2).  The FSP provides an initial framework of an ongoing process that is intended to evolve 

over time through an adaptive management approach that will incorporate knowledge and 

experiences gained through the application of restoration actions and facilitate the needs and 

values of the associated communities over time while simultaneously allowing for the quick 

implementation of recommendations (action objectives) as resources become available (Section 

1.4).   
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   Restoration of SW, based upon stakeholder interests (Section 2.2.1) and characteristics 

of the surrounding native Appalachian forests, shall be defined as a mature white oak old-growth 

forest (non-native and invasive plants are managed and kept in check) that sustains a healthy 

regeneration of understory layers that grow from a conserved soil structure and supports the 

above-ground ecosystem (Section 3.2).  Ecological restoration is the long-term primary objective 

for SW and represents the principle consideration for the integration of all the goals and 

actionable objectives for SW.  All management decisions should be weighed according to how 

well they will meet the stewardship priority (primary objective) as a basis for the decision 

supporting rationales (Sections 2.6, 3.2, and 3.1.2).   

 

 The FSP presents 14 primary recommendations (actionable objectives) that have been 

designed to effectively achieve the primary long-term stewardship goal of restoration to and 

sustain the benefits of the woods for current and future generations.  The FSP recommendations 

contain assessments that were determined in conjunction with operations staff on their cost based 

on technical and financial barriers and are listed as high cost, medium cost, and low cost.  The 

recommendations also contain priority assessments based on stewardship importance and are 

demarked as high priority, medium priority, or low priority based upon factors such as safety, 

ecosystem health, community concerns, and availability of resources. The FSP recommendations 

are listed as follows: 

1. Continue to administer the forest restoration planning and management framework and 

apply green infrastructure planning principles (medium cost, high priority) (Section 3.2). 
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a. Strengthen partnerships for the funding and care of SW by brokering facilitated open 

discussions about interests and values to obtain stakeholder understandings and 

agreements (high cost, high priority). 
 

2. Establish a positive identity for the woods by providing the campus community with the 

opportunity to participate in a constructive rebranding of the woods (low cost, high 

priority) (Section 3.2.1). 

 

3. Identify and manage risks in and around the forest to ensure safety and security (medium 

cost, high priority) (Section 3.2.2). 

 

a. Develop and implement a tree risk management plan under the direct supervision of a 

qualified professional, such as an arborist with the TRAQ credential (high cost, high 

priority). 

 

i. Retain the services of a Tree Risk Assessment Qualified (TRAQ) arborist. 

 

ii.  Inspect trees regularly and after severe wind events and storms and before fall 

and spring football games by a qualified professional. 

 

iii.  Mitigate tree risks in a timely manner when they have been reported or 

discovered.  

 

iv. Conduct tree risk inspections and mitigations according to the American 

National Standards Institute (ANSI) ANSI A300 (Part 9) and International 

Society of Arboriculture (ISA) Best Management Practices for Tree Risk 

Assessment. 

 

b. Prevent tree damage that may lead to structural defects (low cost, high priority). 

c. Convert dead trees into snags to mitigate risks and create wildlife habitat (medium 

cost, medium priority). 

 

i. Drop the tree or branches into the woods (nutrient cycling, reduces human 

trampling, wildlife habitat) if a tree needs to be cut down or mitigated for 

safety reasons. 

 

d. Remove hazardous debris, such as concrete chunks, cinder blocks, and pieces of rebar 

and pipes sticking up from the ground to increase safety (but retain historically 

important artifacts) (low cost, medium priority). 

 

e. Communicate safety awareness to visitors as part of interpretive signage (medium 

cost, high priority). 
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f. Plan and implement pedestrian flow controls to enhance security, minimize exposure 

to potential hazards, and reduce ecological impacts, such as forest floor trampling by 

humans (high to medium cost, high priority). 

 

i. Utilize temporary fencing, signage, natural debris materials (deadwood and 

brush), natural plant material landscapes, and permanent fencing/gates to 

direct pedestrian traffic. 

 

4. Enhance visitor security (high cost, high priority) (Section 3.2.2). 

 

a. Establish security enhancements with improved fencing, gates, lighting along paved 

trails, emergency call boxes, signs and cameras (high to medium cost, high to 

medium priority). 

 

i. Install improved fencing along the east Virginia Tech boundary along with 

gateway areas that facilitate a transition from the Town of Blacksburg to 

campus. 

 

ii.  Install uniform and aesthetically pleasing lamp posts and lighting along the 

paved east pathway that match the updated lighting on the west pathway. 

 

iii.  Install security cameras and signs that communicate the area is under 

surveillance.  

 

b. Increase personal safety by controlling invasive understory plants and smoothing out 

mowing edges to provide lines of sight for defensible space and improved security 

(low to medium cost, high priority). 

 

c. Install traffic control security gates to provide clearly marked transition zones and to 

regulate vehicle traffic (medium cost, medium priority). 

 

i. Prevent any vehicles from driving or parking in SW critical root zones. 

 

5. Unify or connect the forest with other campus green spaces and amenities to increase 

multifunctionality (high to medium cost, medium to low priority) (Section 3.2.3). 

 

a. Integrate Stadium Woods into the Virginia Tech master planning process and 

incorporate the forest into a comprehensive natural land area parkway system 

involving the use of green corridors (campus trails, walkways, habitat steps, and 

greenspaces) (low cost, high priority). 
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b. Integrate Stadium Woodsô paved pathways into the existing recreation trail system 
(medium cost, medium priority). 

 

c. Install interpretive signs at strategic locations to educate and inform visitors (medium 

cost, medium priority). 

 

6. Establish governance for the forest (medium cost, high priority) (Section 3.2.4). 

a. Create a steering committee of stakeholder representatives so Virginia Tech can 

proactively reduce risks, address needs, and effectively resolve issues. (low cost, high 

priority). 

 

i. Use the existing Virginia Tech Arboretum Committee with two additional 

members, a Town of Blacksburg official and a Virginia Tech student.  This 

new structure also meets the required Tree Campus USA standards for a 

campus tree advisory committee.  If this recommendation is implemented, the 

Arboretum Committee will need to officially change their membership 

structure through a formal review and voting process. 

 

b. Support Virginia Tech protocol of contacting event planning for approval to conduct 

activities in Stadium Woods so events may be coordinated and establish an 

appropriate professional to manage the complexities associated with the forest (low 

cost, high priority). 

 

i. Establish a governing body and/or responsible professional to manage the 

complexities associated with the forest. 

 

c. Utilize a deliberative process to formulate an agreement among stakeholders on the 

preservation issue (high cost, high priority). 

 

d. Develop a Virginia Tech Stadium Woods information webpage to further affirm 

SWôs value and to inform and aid in future management (low cost, high priority). 

  

7. Seek alternative and creative funding for the maintenance and restoration of the forest 

(low cost, high priority) (Section 3.2.5). 

 

8. Continue to encourage and cultivate organizational activities and partnerships to uphold 

Virginia Techôs covenant and sustain the forest over time (low cost, high priority) 

(Section 3.3.1).   

 

a. Endorse Stadium Woods as a destination site to promote Virginia Techôs commitment 
to sustainability and to enhance economic development (low to medium cost, high 

priority). 
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9. Enhance opportunities for teaching and research in the forest (low to medium cost, high 

priority) (Section 3.2.2). 

 

a. Create a meeting/class area adjacent to the forest that harmonizes with the landscape 

(high cost, medium to low priority).   

 

10. Support and enhance both active and passive low-impact recreation (high cost, medium 

priority) (Section 3.3.3). 

 

a. Complete the north side loop around the forest so the trail will form a complete track 

circuit fitness trail and include two exercise stations (medium cost, medium priority). 

 

i. Support fitness trails to provide running, walking, and exercise trails around 

the forest and connect to other Virginia Tech fitness trails and the Huckleberry 

Trail. 

 

ii.  Install exercise stations on the trail around the outside of the forest. 

 

b. Install a well-designed interpretive nature/recreation trail describing features of 

historical and biological interest or exterior forest observation spaces to provide 

passive recreation opportunities along the edge of the forest (high cost, medium 

priority). 

 

c. Enhance specific trails with boardwalks and hand rails to protect sensitive areas and 

facilitate access by people with physical limitations (high cost, low priority).  

 

11. Encourage service-learning activities and participatory land care (low cost, high priority) 

(Section 3.3.4).  

 

12. Protect soil and maintain water quality (low cost, high priority) (Section 3.4.1).   

a. Practice soil conservation management (low cost, high priority).   

 

i. Retain litter layers and coarse woody debris on the forest floor to maintain 

nutrient cycling and ensure long-term soil productivity and health. 

 

ii.  Prevent/reduce any activities that may disrupt the soils that support the forest 

flora and/or manage to reduce human impacts. 

 

b. Initiate erosion prevention and mitigation practices on existing trails (medium cost, 

high priority).  

 

c. Install ephemeral stream along the emergency access road to allow rain water to flow 

away from pedestrian traffic, improve water quality, and protect/create habitat (high 

cost, low priority).  
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13. Restore, protect, and cultivate natural vegetation to increase health and maintain forest 

structure (low cost, high priority) (Section 3.4.2). 

  

b. Reduce mowing to facilitate understory regeneration along the north and east edge of 

SW to allow natural forest succession to expand the buffer zone (low cost, high 

priority).  

 

c. Retain and protect old-growth forest structure by leaving standing snags and fallen 

woody debris in place wherever feasible (low cost, high priority).  

 

d. Control invasive plant species throughout the forest (low to medium cost, high 

priority).  

 

e. Facilitate regeneration of native plants in canopy gaps and plant native trees in areas 

impacted by edge effects and human visitors (low cost, high priority).  

 

i. Manage north and south sections of woods according to specific needs of each 

section.  For instance, the northern section of the woods may require a greater 

invasive plant species removal effort in conjunction with the reestablishment 

(by replanting) of the midstory and/or understory layers. 

 

f. Evaluate existing visitor-created informal trail system by initiating a proactive 

management approach that provides a balance between visitor access and long-term 

ecosystem quality (low to medium cost, high priority).  

 

14. Minimize wildlife conflicts and enhance habitat (medium cost, medium priority (Section 

3.4.3).  

 

a. Minimize conflicts and limit populations of nuisance animals (e.g. feral cats) by 

discouraging their presence (low to medium cost, medium to high priority).  

 

b. Monitor for deer overabundance to protect native plant biodiversity and forest 

regeneration by deterring or controlling browse in sensitive areas (low to medium 

cost, medium to high priority). 

 

c. Enhance bird habitat by retaining old-growth forest structure and protecting native 

plant diversity (low cost, high priority).   

 

 Successful restoration will require organized leadership, base-line studies, dedicated 

people, effective community involvement, adequate funding, and coordinated planning to 
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protect, manage, and restore SW.  The high degree of complexity associated with the SW 

ecosystem creates uncertainties in some cases with regard to balancing stakeholder wishes.  

These issues, however, may be addressed by employing an ongoing learning process of 

collaborative planning, action, monitoring, and evaluation (Sections 1.4 and 2.2.2).  Urban 

forests generally require lower levels of maintenance than other urban landscapes, yet they still 

require some amount of ongoing care.  This is because urban forest ecosystems are not self-

sustaining, due to the human impacts that inevitably occur over time in urban settings (Section 

3.5). 

 

 The search for innovative approaches in the face of economic and social challenges offers 

many opportunities for the communities of Virginia Tech and the Town of Blacksburg.  The 

vision of restoration may be accomplished through effective leadership and the social capital of 

community members working together in partnership with the private sector toward this common 

goal.  These opportunities include the processes of service, learning, teaching, research, and 

community around an active engagement with SW (Section 3.5).  Such an endeavor has the 

capacity to provide social connections and facilitate a sense of place that produces the combined 

efforts that encourage volunteer stewardship, opportunities for donations, and mutual learning 

and understanding to occur (Johnston and Hirons 2014).  Performed well, these activities will 

create synergies to elevate the community spirit by bringing volunteer groups, private 

endorsements, and public officials together to yield an attractive destination site that serves as a 

source of community pride and enhances the image of Virginia Tech and the Town of 

Blacksburg. 
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ñWhen we see land as a community to which we belong, 

we may begin to use it with love and respectò 

 

 

-Aldo Leopold- 
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1 Forest Stewardship Plan Introduction 

  

1.1 Background and Need for the Forest Stewardship Plan 

 

 An exceptionally rare old-growth forest remnant grows atop the Eastern Continental 

Divide in the New River Valley (NRV) of Virginia.  This forest fragment is now evolving in an 

urban setting as an augmentation to the Lane Stadium area on the Campus of Virginia Tech 

immediately adjacent to the Town of Blacksburg.  Having no official name, this approximately 

11.5 acre (Figure 1.1) forest is commonly referred to as ñStadium Woodsò (SW).  The SW area 

is an old-growth white oak (Quercus alba L.) remnant forest (Copenheaver et al. 2013) that 

serves as a sample of what the forest ecosystems of the region may have been like before the 

Europeans settled in the Allegheny Ridge, Drapers Meadow area around 1750.  This white oak 

forest patch contains more than 250 large trees and includes dozens of white oaks that may be 

over 300 years in age (Figure 1.1) (Biohabitats 2012).  SW remains among the historical, 

agricultural, urban, and suburban development of the surrounding areas and demonstrates the 

historic rich abundance of the area.     

 

 The importance and value of SW have only been recently discovered.   In the past, the 

area was generally neglected and largely ignored.  It served as a dumping ground for residual 

plant and building material, an ecological teaching area for classes, tail-gaiting prior to home 

football games, bird watching, and a ñshort cutò to various campus locations.  However, the rare   
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Figure 1.1 [ƻŎŀǘƛƻƴ ƻŦ ά{ǘŀŘƛǳƳ ²ƻƻŘǎέ ƻƴ ǘƘŜ /ŀƳǇǳǎ ƻŦ ±ƛǊƎƛƴƛŀ ¢ŜŎƘ ǎƘƻǿƛƴƎ ƛǘǎ ǇǊƻȄƛƳƛǘȅ ǘƻ ǘƘŜ ¢ƻǿƴ ƻŦ 
Blacksburg, numerous large trees, and general boundaries. 
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old-growth forest characteristics of the stand were revealed following Virginia Techôs 2012 

appointment of the Athletic Practice Facility Site Evaluation Committee (APFSEC), to study 

both the woods and potential building sites of a proposed indoor athletic practice facility.  

APFSEC was appointed to help resolve the debate that arose from a proposal to construct the 

new building in SW.  Additionally, an independent ecological consulting firm, Biohabitats, was 

hired to conduct a forest ecological assessment (Seiler 2012) of the area.  The prominence of the 

woods had not been realized by university officials until the debate had reached contentious 

levels and erupted into petitions, dozens of media reports, and events that were followed by 11 

Virginia Tech and Blacksburg community resolutions aimed at preserving SW.  Both Biohabitats 

and APFSEC engaged in analysis and inquiries of the old-growth natural woodland in order to 

examine the issues that surrounded the proposed building.  These reports both made 

recommendations to Virginia Tech (Biohabitats 2012; Randolph et al. 2012).  Virginia Tech 

officials examined the recommendations and opted to build the new indoor athletics practice 

facility outside of the north western portion of the woodland area (Figure 1.1).  In addition,  

Virginia Tech officials chose to develop a forest stewardship plan for the SW Environmental 

Greenway area.   

 

1.2 Intent of the Forest Stewardship Plan 

 

   The intention of the Forest Stewardship Plan (FSP) is to help foster an intrinsic 

appreciation of the forest system by providing a framework in support of the activities occurring 

in and around them.  The plan will further serve as a guide to maintain and improve the 

ecological health of SW.  Several stakeholders currently utilize the SW area for a variety of 
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educational, training, and recreation based activities.  Additionally, SW holds value for the 

surrounding Town of Blacksburg neighbors and visitors to the campus.  This plan will provide 

information to Virginia Tech officials and enable them to make informed decisions concerning 

activities occurring in and around SW so that its long-term ecological health is not negatively 

impacted.  

 

The intent of the Forest Stewardship Plan is to provide science-based strategies for 

stewardship in order to meet the long range needs of Virginia Tech and its associated 

communities and to maintain the health and increase the intrinsic appreciation for the 

Stadium Woods old-growth forest patch. 

 

 In response to the APFSEC recommendations, Virginia Techôs Vice President for 

Administration, in collaboration with Virginia Techôs College of Natural Resources and 

Environment (CNRE) partnered to develop this FSP for SW.  A graduate assistantship position 

was established in order to research and develop the FSP Plan for the university client, Virginia 

Techôs Office of University Planning.  An advisory committee assisted with the planôs 

development and was composed of Dr. John Seiler, ï Forest Biologist, Department of Forest 

Resources and Environmental Conservation (FREC); Dr. Eric Wiseman, - Urban Forestry and 

Arboriculture, FREC; Dr. Sarah Karpanty, ï Wildlife Biologist, Department of Fish and Wildlife 

Conservation; and Dr. Michael Sorice, - Natural Resource Management, and Human 

Dimensions, FREC.   
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 Stewardship may be defined as an active process of engagement with your land (Steckel 

et al. 2014).  The intention is to include and employ research-based methodologies for the care of 

this valued natural land resource.  These researched strategies will provide an actionable 

roadmap for Virginia Techôs operations and management based on prevailing needs, constraints, 

and best management practices (BMPs) of forest and tree stewardship.  

 

1.3 Spirit of the Forest Stewardship Plan 

 

 The spirit of the FSP will reflect the essence of the Hokie Nation to engage stakeholders, 

foster an intrinsic appreciation for the value of the old-growth forest, and improve the overall 

ecological health of the area.  These aims are in accordance with Virginia Techôs commitment to 

sustainability, principles of community, and overall university mission of knowledge creation 

and dissemination for the improvement of the quality of life (Appendix A).  As such, they will 

appropriately serve as the essence of the FSP.  The SW forest offers ample opportunities in each 

of the above endeavors.  By employing a proactive style of stewardship, defined as ñan active 

process of engagement with your land to direct it toward (or keep it at) a desired stateò (Steckel 

et al. 2014), the FSP embodies a thoughtful approach that is attentive to the lifespans of long-

lived trees established in an ecosystem that has been continually developing over a period of 

thousands of years.  This may be accomplished by adopting long-term ecological, community, 

and management perspectives through the consideration and balance of multiple stakeholder 

interests.  Ideally, the FSP will be incorporated into the Virginia Tech Long Range Development 

Plan for the benefit of the future Virginia Tech community members.   
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1.4   Goals and Approach of the Forest Stewardship Plan 

 

 The overarching aspirations in the development of the FSP are based on the intent 

established by Virginia Tech Office of University Planning and the process that informed a 

stewardship priority of restoration during community stakeholder meetings (Appendices B, C, D, 

E, and F).  The FSP will inform the process of moving the SW patch from its existing state to a 

preferred state: ñThe ultimate purpose of any stewardship plan is to provide direction for the 

landowner or manager to take a parcel of land from its current state to the desired state based on 

the landownerôs goals for the parcelò (Steckel et al. 2014).  The FSP assesses existing conditions 

and considers value (Section 2), assigns goals, and provides specific standards-based expert 

recommendations (Section 3) conveying how SW may be directed toward a more preferred state.  

The primary goals of the FSP are interrelated: 

A. the SW area will be improved by correcting the negative impacts that threaten to 

disrupt the long-term equilibrium of the ecosystem through a process of restoring the 

forest to a healthy all native late successional plant community; 

 

B. the value of the area will be increased by improving its quality so it may appeal to 

and gain support from a wide range of educational and community stakeholders; and   

 

C. the preparation of a well-informed set of maintenance strategies, based on widely 

accepted scientific findings and best management practices of tree and forest care 

standards, once implemented, will support objectives A and B. 

 

 Urban forest old-growth remnants are so rare, that serious ambiguities exist about 

practices for their successful management (Loeb 2011).  Each old-growth urban forest has 

unique site-specific factors, distinctive community dynamics, and specific ownership 

management constraints (Gundersen et al. 2005).  Very few scientific comparative studies have 

been conducted on old-growth urban forests.  At the time of Loebôs publication, Old Growth 



Stewardship Plan ŦƻǊ ±ƛǊƎƛƴƛŀ ¢ŜŎƘΩǎ hƭŘ-Growth Forest (7/5/2016) 

7 

 

Urban Forests, only 15 comparative scientific studies (5 from the U.S) of old-growth urban 

forests remnants had been published worldwide in English (Loeb 2011).   When natural resource 

management decisions are characterized by high levels of complexity, uncertainties, and risks, 

the preferred approach is to employ an ongoing learning process of collaborative planning, 

action, monitoring, and evaluation known as adaptive management (McFadden et al. 2011; 

Walters 1986). 

 

 Adaptive management involves the identification of stakeholder/partner concerns from 

the onset of the planning process (Loeb 2011).  The FSP is not intended to be prescriptive.  

Instead, it consists of a series of recommendations covering a span of management scenarios 

over a range of costs.  This will improve flexibility so that, as funding opportunities arise, 

recommendations may then be quickly implemented.  The general stewardship approach will 

draw upon the cumulative and ever evolving knowledge and techniques of natural resource 

management experience and science.  A mechanism for the iterative monitoring, evaluation, 

response, and implementation of new information and methodologies will be required in order to 

facilitate an effective adaptive management approach.  This mechanism should entail an iterative 

process of periodic inventories, collaborative reevaluations, revisions to the stewardship plan, 

and modifications in the strategic and tactical implementation of methodologies.  Knowledge in 

the fields of ecology is currently expanding at a remarkable rate.  It is a certainty that approaches 

and recommendations will change as practices are informed and revised. 
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 The FSP will employ the widely accepted adaptive management approach, which 

includes the ongoing process of planning, action, monitoring, and evaluation (Stankey et al. 

2005).  The U.S. Department of the Interior defines adaptive management as: 

 éa decision process that promotes flexible decision making that can be adjusted in the  

            face of uncertainties as outcomes from management actions and other events become  

            better understood. Careful monitoring of these outcomes both advances scientific  

            understanding and helps adjust policies or operations as part of an iterative learning  

            process. Adaptive management also recognizes the importance of natural variability in  

            contributing to ecological resilience and productivity. It is not a ótrial and errorô process,  

            but rather emphasizes learning while doing. Adaptive management does not represent an  

            end in itself, but rather a means to more effective decisions and enhanced benefits. Its  

            true measure is in how well it helps meet environmental, social, and economic goals,  

            increases scientific knowledge, and reduces tensions among stakeholders  

            (Williams et al. 2007). 

This learning approach allows natural land stewards to design and manage projects better and 

avoid some of the perils others have encountered (Stankey et al. 2005).  Land for Life - A 

Handbook on Caring for Natural Lands weaves an adaptive management methodology into a 

nine-step process that was developed specifically for the cultivation and implementation of a 

natural land area stewardship plan (Box 1.1).  The first 6 steps serve as a template for the 

compilation of the FSP.  The scope of the FSP is currently limited to the research and 

development of the plan.  Steps 7 - 9 involve the prioritization and implementation of tasks as 

well as the monitoring and ongoing assemblage/revision of the FSP and/or program.  The 

execution of the FSP will depend upon decisions and actions taken by the university and 

community stakeholders after the plan has been written and submitted.   
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Box 1.1  Process for developing and implementing a natural land area stewardship plan (Steckel et   
               al. 2014) 

 

  

 

Step 1: Inventory existing natural resources and current stewardship issues. 

Step 2: Delineate natural lands from the remainder of the property. 

Step 3: Establish stewardship units, delineating areas with similar vegetation and past                   

   management 

Step 4: Establish the conservation priority for the natural lands.  

Step 5: Establish the stewardship goals for the natural lands.  

Step 6: Determine appropriate stewardship strategies for each unit.  

Step 7: Prioritize and schedule stewardship tasks for each unit. 
 
Step 8: Establish a monitoring program to determine if goals are being met within each 
    stewardship unit. 
 
Step 9: Assemble the Stewardship Plan to record information gathered and decisions   
            made. 
 
 
Remember that because natural systems are continually evolving, land stewardship 

must similarly evolve over time as new stewardship issues are identified, land 

management knowledge and technology change, and stewardship goals are modified. 

Therefore, stewardship plans should be revisited on a regular basis (every 3ð5 years, or 

following a significant change, such as new ownership or modification of the conservation 

priority or stewardship goals) to make sure they are still appropriate in all respects. Steps 6 

and 7 should be reviewed and revised as needed on an annual basis (Steckel et al. 2014). 
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1.5 Limitations of the Forest Stewardship Plan 
 

 The FSP is subject to and restricted by certain limitations.  The maintenance funding for 

the SW natural land area is limited.  Currently, there is a nominal budget and there are no 

assigned personnel who may facilitate concentrated maintenance/stewardship efforts for SW.  

However, Virginia Tech funded a graduate student assistantship with the task of writing this 

research based FSP.  Financial constraints limit the scope of the FSP in areas such as the 

gathering of new data (must rely upon past data collection efforts) and the details into which the 

FSP research topics may investigate.  The function of the FSP is to assign standards-based 

recommendations specifically for the immediate SW area.  The FSP will not limit 

recommendations for SW based on financial constraints.  Instead, the FSP will provide a range 

of stewardship practices ranging from inexpensive to expensive that may be implemented if and 

when funding sources become available in the future. 

 

 The FSP will be confined in scope to the SW study area only.  As a result, the FSP will 

not reflect the SW old-growth urban forest as a component of a larger Virginia Tech natural land 

area management plan/strategy.  For example, issues relating to the future condition of the 

International Peace Garden (adjacent to SW) or other similar Virginia Tech natural land areas 

will not be addressed. 

 

 Since the sole responsibility of managing SW belongs to Virginia Tech, the 

implementation of the FSP recommendations will be determined by Virginia Tech personnel 

who are responsible for assigning resources for the care and maintenance of Virginia Tech 
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properties.  Due to the realities of financial constraints and the mutually exclusive nature of some 

stakeholder group interests, it will be impossible to satisfy all the wishes of every single 

stakeholder group.  Ecological conservation efforts represent just one of several interests 

including economic (management), educational, and recreational pursuits.  Therefore, it is 

unlikely that any one vision driven by a closely focused viewpoint will be happy with all the 

recommendations (Aldrich et al. 2004).  As a result, there may be some groups who perceive the 

choices to be unfair (McShane and Wells 2004).   A realistic aim of the FSP is a deliberation of 

the realities involved, followed with actions designed to minimize stakeholder loses, because 

forest restoration decisions, by necessity, always involve trade-offs (Loeb 2011; Mansourian et 

al. 2005).    It is desirable to find areas of compromise in order to minimize the losses from 

which some stakeholder groups may disagree.  Efforts should be made to ensure these 

concessions do not unreasonably fall on any single group (Brown 2005).   The FSP, therefore, 

will incorporate a general middle-of-the-road approach (compromise) between stakeholder 

feedbacks.  

 

 Given there currently is a nominal budget for SW maintenance, this FSP acknowledges 

that some recommendations will not be possible until more funding becomes available in the 

future.  This plan provides an initial framework for the establishment of an ongoing process 

which is intended to evolve through a scientifically based adaptive management approach as 

knowledge and experience are gained throughout the course of restoration over time.  The FSP 

will best serve as an initial starting point of an ongoing Forest Stewardship Program that is based 

on an ongoing partnership involving stakeholder representatives who assess the effectiveness of 

the FSP and makes adjustments accordingly.   
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2 Assessment of the Forest and Its Human 

Dimensions  

 

2.1 Forest Assessment Introduction  

 

 Effective management of a natural land area engages a triple bottom line approach by 

assessing the ecological, economic, and community characteristics associated with the resource.  

This facilitates an enhanced decision-making process that integrates benefits (Gibson 2006) and 

helps to reduce costs/risks over time.  This approach, according to Gibson, will ñlook for links 

and seek mutually reinforcing gains on all fronts.ò  This section addresses basic questions for the 

establishment of the FSP framework.  This will serve to inform the FSP process by describing 

the biophysical characteristics and value.  It also establishes the stewardship priority for the SW 

old-growth urban forest by addressing the stakeholdersô desired use and future condition of the 

woods and relaying the value the stand has to the Virginia Tech and Town of Blacksburg 

communities.  This information apprises the FSP by addressing components of the urban forest 

sustainability model to determine site-specific information related to the overall shared vision for 

SW, provides baseline measurements of the vegetation resource, and sets goals for the 

appropriate management of the resource so a maximum amount of economic, social, and 

ecological benefits may be realized over time (Clark et al. 1997). 
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2.2 Social Capital: Stakeholders of the Forest  

 

 As the basis of human capital, Social Capital (Coleman 1988) is the collective or 

economic benefits derived from social organization (networks, norms, and social trust) that 

facilitate coordination and cooperation for mutual benefit (Putnam 1995).  A variety of 

stakeholder groups hold interests in SW.  The 2012 debate over the Indoor Athletics Practice 

Facility site location demonstrated that a variety of concerns exists from the Virginia Tech, 

Town of Blacksburg, and broader national ecological communities.  Some community groups 

organized social networks to collectively shed light upon their viewpoints, which center around 

the safekeeping, care, and use of the SW old-growth urban forest. 

 

 The 2012 site location dispute lead Virginia Techôs 16th President, Dr. Charles Steger, to 

request the formation of the ad hoc Athletic Practice Facility Site Evaluation Committee 

(APFSEC).  In May 2012, after four months of meetings and data gathering, APFSEC 

determined that the issues exemplified more than simply whether or not to build within the 

woods.  The social importance of SW reflected the APFSEC recommendations to ñdesignate SW 

as a reserve and develop a protection, management, and use plan for the woods.ò  Additionally, 

since the proposed building site involved a prior greenway designation, APFSEC recommended 

officials ñreview procedures for assessing variance with the Master Plan to safeguard against 

future disagreements of this typeò (Randolph et al. 2012). 

 

 SW currently has significant budgeting, personnel designation, and priority constraints 

which greatly limit the extent to which the university is able to apply resources to the 
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management of SW.  In light of this reality, community groups have validated their interests by 

demonstrating a willingness to invest in the SW natural land area.  Some groups, such as The 

Virginia Master Naturalists, College of Natural Resources and Environment, and Big Event 

participants contribute their expertise and voluntary labor for the improvement of SW.  The 

Virginia Master Naturalists, for example, conduct monthly events to educate community 

members and engage partners in an ongoing community-based endeavor to remove invasive 

plants that are occurring in SW by employing environmentally/ecologically sound control 

methods.  These methods include hand pulling invasive plants, such as garlic mustard (Alliaria 

petiolata (Bieb.) Cavara and Grande) and privet (Ligustrum sinense Lour.), and cutting back 

vines, such as English ivy (Hedera helix L.), that threaten the canopies of the large old-growth 

trees. 

 

 In an ideal world, Virginia Tech would provide the manpower and financial resources to 

address the invasive plants occurring in SW; however, budget and personnel constraints 

currently limit these activities.  Therefore, it is important to work with community groups, such 

as the Master Naturalists, in order to apply the social capital, generously offered by these 

supporting organizations who provide their volunteer services to help maintain the integrity of 

the SW ecosystem and who also may be aware of occurrences in and around the woods.  This 

social engagement improves monitoring opportunities with mores eyes in and around the woods 

who may report potential malefactors.  It also communicates a sense of value and purpose that 

community members associated with the SW area (Crewe 2001; Crowe and Fennelly 2013).  
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 This social capital, in the face of the above-listed constraints, is a tremendous resource 

for SW.  It represents an opportunity for the Virginia Tech and Town of Blacksburg communities 

to continue to engage in and expand upon constructive partnerships.  Such endeavors will help to 

increase the deliberative capacity of groups and allow them to work more successfully together 

(Dryzek 2010).  Such learning opportunities may provide an atmosphere whereby a mutual-gains 

approach (Susskind and Field 1996) may provide openings for win-win developments 

(Thompson 2014) to maximize forest benefits for Virginia Tech, the Town of Blacksburg, and 

future students and community members.   

 

  Forest Value to Stakeholders: Desired Future Use and   

 Condition  

 

 In order to determine community values and wishes for SW, a variety of methods were 

utilized.  These approaches included individual stakeholder group introductory interviews, public 

stakeholder meetings, internet-based feedback, and information from a 2012 survey study (Cross 

et al. 2012).  The individual stakeholder group introductory interviews were held between fall 

2015 and early winter 2016.  Two stakeholder meetings were held early in 2015 including a 

Town of Blacksburg community stakeholder meeting (Town of Blacksburg community group) in 

late January and the Virginia Tech community stakeholder meeting (Virginia Tech Community 

Group) in early February.  Written and web-based feedback was also implemented to gather 

information from any individual or group who desired to provide input.  Finally, results from a 

previous SW stakeholder survey statistical analysis conducted by a Virginia Tech Environmental 
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Planning Studio course (Cross et al. 2012) are summarized.  This feedback has influenced the 

development of the FSP recommendations. 

 

Individual Stakeholder Introd uctory Interviews 
 

 Several individual stakeholder introductory interviews were held throughout late fall 

2014 and early winter 2015 (Appendix B).  These introductory interviews were held to inform 

stakeholders the FSP writing process was underway and to initiate a stakeholder assessment 

procedure.  The interview meetings also served to gauge various stakeholdersô values, desires, 

preferences, and even their frustrations with the SW management.  During the interviews, Town 

of Blacksburg and Virginia Tech community members provided their perspectives on the history 

of SW, delivered insights about the values they associated with the woods, and shared what they 

would like to see happen in the SW natural land area. 

 

 A primary function of a stakeholder assessment is to determine if a consensus building 

effort is feasible.  Currently, there is no way to fund a stakeholder assessment and move forward 

with formal consensus building procedures.  This fact, along with confidentiality concerns, led us 

the decision to not directly utilize the information from the individual stakeholder group 

meetings in developing FSP objectives (Schenk 2007; Susskind et al. 1999).  However, these 

individual interviews were invaluable in compiling the list of stakeholders who were invited to 

attend the larger group stakeholder meetings (Appendix B). 
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Stakeholder Group Meetings  
 

 The stakeholder group meetings were held to provide stakeholder groups the opportunity 

to have their perspectives voiced and heard in a public forum.  The purpose of the meetings was 

not proposed as an agreement procedure; rather, it was to seek stakeholder viewpoints to help 

inform the FSP process (Figure 2.1).  The intent of the meetings was to consult stakeholders for 

the purpose of obtaining feedback about alternatives and/or decisions in the development of the 

FSP (International Association for Public Participation 2014).  This information influenced and 

informed the formulation of the FSP stewardship priority, goals, and recommendations 

(Appendix C). 

 

 The format of the stakeholder group meetings included: 1) encouraging stakeholders to 

discuss their viewpoints in identifying why/if SW is important to maintain as a way to help 

establish a stewardship priority; 2) appropriate uses (stakeholder goals); and 3) feedback in 

conducting a strengths, weaknesses, opportunities, and threats (SWOT) analysis for SW (Figure 

2.2).  In addition to the public comments, stakeholders were encouraged to answer a stakeholder 

questionnaire worksheet that paralleled the meeting format to make sure everyone, who wanted, 

had the opportunity to express their viewpoints and further explain: 1) stakeholder values and 

their chosen stewardship priority; 2) preferred goals; and 3) SWOT considerations (Appendix E). 

 

 Twenty-four people signed the attendance sheet at the Town of Blacksburg community 

group stakeholder meeting with 16 individuals completing the questionnaire worksheet.  The 

Virginia Tech community group stakeholder meeting had 12 people sign the attendance sheet,  
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Purpose of Stakeholder Group Meetings 

 

¶ Facilitate discussions with stakeholders to identify the longe range needs of the 

university and community 

 

¶ Identify any current and potential activities in and around the Stadium Woods 

area 

 

¶ Examine what impacts these activities may have on the overall health of the 

Stadium Woods ecosystem and if/what measures may be taken to reduce impacts 

 

          Figure 2.1 Purpose of ±ƛǊƎƛƴƛŀ ¢ŜŎƘΩǎ ά{ǘŀŘƛǳƳ ²ƻƻŘǎέ stakeholder group meetings 

 

 

 

 

Stadium Woods Stakeholder Meeting Format 

 

A.  Establish the Stewardship Priority - Identify why the area is or isnôt  

             important to care for and what the stewardship priority should be; consider     

             the social, environmental, and economic value of the forest.       

       

B.   Identify and discuss forest uses - Discuss your groupôs uses (goals) for the forest:          

                  (helps determine objectives). 

 

C.   Conduct a SWOT analysis ï Determine what the strengths, weaknesses,   

        opportunities, and threats are for the forest. 

 

            Figure 2.2  ±ƛǊƎƛƴƛŀ ¢ŜŎƘΩǎ ά{ǘŀŘƛǳƳ ²ƻƻŘǎέ ǎtakeholder meeting format 
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with four questionnaire worksheets completed (Appendices D and F).  The statements from both 

stakeholder meetings were recorded in the meeting minutes and reflect general statements about 

the woods and comments related to stakeholder feedbacks about a SWOT analysis. Common 

general statements between the Blacksburg community group and the Virginia Tech community 

group include comments about the need to control the invasive plants in the woods, the value of 

the old-growth forest for teaching, education, and research, the recreation potential for SW 

(jogging, training, meditation, birdwatching, etc.), and the potential of the woodland to serve as a 

destination for visitors (Appendix D).  Areas of agreement between the two stakeholder meetings 

in the SWOT analysis include:  

¶ educational value, service learning, and volunteer occasions as strengths and 

opportunities;  

 

¶ concerns about the impacts of stadium football pedestrian traffic and the current lack of 

funding and human resources to limit damage and degradation as weaknesses; and 

 

¶ the football traffic, potential future development, and probable use impacts of the 

adjacent private land as threats.   
 

Ecosystem services were seen as strengths by the Blacksburg Community group while the 

Virginia Tech community group stated that a major opportunity existed for the woods if a strong 

statement by the Virginia Tech upper leadership was made to affirm the importance of the woods 

(Appendix D). 
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Community Values and Stewardship Priority for the Forest 
 

 Some of the most substantial findings of the stakeholder meetings are associated with 

stakeholder values and their stated stewardship priority of restoration for SW.  Purposeful urban 

forest planning engages to actualize shared community values for the purpose of providing 

maximum benefits over time (Miller et al. 2015).  Both stakeholder meeting groups stated that 

SW is the only untouched green space left on campus proper; is historically important; is 

significant for the educational and research opportunities it provides; is valuable in its provisions 

of ecosystem services; and is ecologically unique and rare.  The Virginia Tech community group 

also stated that SW provides aesthetics and beauty for Virginia Tech and is important as a 

gateway and pedestrian traffic flow area while the Blacksburg community group asserted that 

SW is important for future generations.   

 

 Stakeholder meeting inquiries into the desired stewardship priority for the woods was 

introduced by asking stakeholders about their preferences as to whether they think SW should be 

preserved, restored, or altered.  When asked what the desired use and future condition of the 

woods should be, 13 out of 16 Blacksburg community group stakeholders selected restoration as 

a stewardship priority and 1.5 of 3 Virginia Tech stakeholders chose restoration as a stewardship 

priority (Appendix F).  
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2012 Stadium Woods Stakeholder Survey Statistical Analysis 

 

 During the fall of 2012, Dr. John Randolphôs Environmental Planning Studio students 

(UAP 4354) conducted a SW stakeholder survey statistical analysis.  This student group solicited 

input and identified SW stakeholder groups through an online survey of use and value 

perceptions of the SW areaôs recreation, environment, history, education, and management.  A 

total of 191 individuals from Virginia Tech and the Town of Blacksburg responded to the survey, 

177 of which were verifiable and, therefore, valid.  Most of the responses, by far, were derived 

from Virginia Tech students.  Replies were also fielded from recreational users, Virginia Tech 

alumni, Virginia Tech faculty members, research users, Virginia Master Naturalist, Athletic 

Department staff and students, wildlife club members, Friends of Stadium Woods members, 

Corps of Cadets and ROTC members, and a grounds maintenance staff member.  The surveyôs 

results served as a guide to help assess the perspectives and values for the student groupôs 

preliminary recommendations (Cross et al. 2012).   

 

 The overall results of the survey indicated an overwhelming agreement that SW enhances 

campus and community life, that is should be protected, and that the public should know that 

Virginia Tech has an old-growth forest fragment located on its campus.  Additionally, strong 

agreement was expressed that a plan should be prepared to address the needs of all the SW 

stakeholders, even if compromise be required from each of the involved stakeholders (Figure 

2.3) (Cross et al. 2012).  The analysis also indicated that SW has recreational value as a natural 

forest area, should have trails, and is a part of Virginia Techôs game day experience.  

Stakeholders indicated that SW is vital for teaching, research, and outreach; has significant   
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Figure 2.3  Overview of the 2012 ±ƛǊƎƛƴƛŀ ¢ŜŎƘ ά{ǘŀŘƛǳƳ ²ƻƻŘǎέ ǎǘŀƪŜƘƻƭŘŜǊ ǎǳǊǾŜȅ ǎǘŀǘƛǎǘƛŎŀƭ       
                    analysis (Cross et al. 2012) 
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historical value; and is important for Corps of Cadets and ROTC training.  Additionally, the 

statistical analysis of the survey specified that SW provides ecological values that are very 

essential to SW stakeholders including storm water mitigation, pollution filtration, carbon 

sequestration, and biodiversity in the form of native plants and wildlife.  The survey also 

recognized that invasive plant removal is needed.   Strong agreement was specified in managing 

SW for wildlife, tree and forest health, and forest longevity.  Very strong agreement was 

expressed in the survey for managing SW for safety, protecting SW over long timespans, and 

adopting a use and management plan for the SW old-growth forest fragment (Cross et al. 2012).  

 

Stakeholder Feedback Summary: Informed Development of Stadium Woods 

Forest Stewardship Plan Recommendations  
 

 The 2012 APFSEC recommendations suggest Virginia Tech reserve SW as an important 

natural land area ecosystem for current and future generations by developing a protection, use, 

and management plan for the woods (Randolph et al. 2012).  These recommendations initiated 

the development of the FSP.  The APFSEC final report identifies SW in what may be described 

as an overlay zone, which is an area identified as environmentally or aesthetically sensitive, 

because it provides runoff alleviation, groundwater filtration, essential wildlife habitat, and/or 

aesthetic enhancement qualities (Miller et al. 2015) for Virginia Techôs campus.  Since ñhuman 

engagement in the design and stewardship of urban greenspace is vital to the long-term 

sustainability of urban ecosystemsò (Campbell and Wiesen 2011), the Virginia Tech and Town 

of Blacksburg communities have been consulted for the purpose of ñobtaining public feedback 

on analysis, alternatives, and/or decisionsò (International Association for Public Participation 

2016).  
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 Direct public feedback from the 2015 public stakeholder meetings ascribing the 

communitiesô values and stewardship priority of restoration for SW (Appendix F), in 

conjunction with the above stakeholder surveys (Figure 2.3) have been used in developing the 

recommendations in the FSP.  The stated community values for SW from the public stakeholder 

meetings include ecology, education, amenity, public recreation/use, aesthetic, historical, 

ecosystem services/engineering, and management/care merits (Table 2.1).  This public feedback, 

in conjunction with available technical report data, standards, and BMPs of urban forestry and 

silviculture, collectively have been used to develop the recommendations in the FSP including 

the following broad goals: the need to cultivate positive public associations with SW; risk 

management; amenity multifunctionality and unification; engagement; teaching; research; active 

and passive recreation; organizational activities/service learning; soil and water quality 

protection; native vegetation protection and cultivation; and wildlife habitat protection.   
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Table 2.1   Stated community values from 2015 Virginia Tech and Town of Blacksburg ñStadium   

                  Woodsò stakeholder meetings (See Appendices D and F for stakeholder values) 

 

 

Ecological Biological 

diversity 

Old-growth 

(rare/unique) 

Unique critical 

habitat 

Only untouched 

area left on 

campus 

Environmentally 

and ecologically 

unique 

Educational K-12 education Higher 

education 

Need for 

environmental 

education 

Demonstrates 

ǳƴƛǾŜǊǎƛǘȅΩǎ 

commitment to 

the environment 

Education and 

research 

Amenity Proximity to 

dorms 

A place 

people enjoy 

Natural area Campus location 

and student 

traffic through 

area 

Place to escape 

Aesthetic Beauty and 

aesthetic impact 

Focal point 

for campus 

Only true green 

space left on 

campus proper 

Valuable campus 

resource 

Valuable for its 

connection to 

history 

Ecosystem Services 

(Engineering) 

Pollution 

filtration 

Stormwater

mitigation 

Positive health 

and well-being 

effects 

Urban heat island 

effect reduction 

 

Management 

(Care) 

Safety Gateway 

area 

Maintain for 

longevity 

Space to study 

nature 

 

Public Use 

(Recreation) 

Exercise Walking and 

jogging 

Quiet place for 

reflection 

  

Historical Intergenerational 

equity 

To preserve 

history 

Importance for 

future 

generations 
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 Forest Preservation Issue 

 

 Many technical reports have stated that SW should be established as a type of biological 

reserve and/or given protection status.  The following is a list of reports containing the 

aforementioned suggestions: 

¶ the Virginia Tech presidentially appointed 2012 Athletic Practice Facility Site Evaluation 

Committee Final Report (Randolph et al. 2012); 

 

¶ the 2012 Virginia Tech contracted Forest Ecological Assessment (Biohabitats 2012);  

 

¶ the 2012 Stadium Woods: A dendroecological analysis of an old-growth forest fragment 

on a university campus (Copenheaver et al. 2013);  

 

¶ the Virginia Tech, Fall, 2012, UAP 4354 Environmental Planning Studio Course Stadium 

Woods Preliminary Use and Management Plan (Cross et al. 2012);  

 

¶ and the 2013 Forest Management Plan: Virginia Tech Stadium Woods senior capstone 

project (Daig Jr. et al. 2013). 

 

The ad hoc committee appointed by Virginia Tech President Charles Steger in 2012 (APFSEC) 

to address the practice facility building site controversy specifically states in their number one 

recommendation: 

The Committee recommends elevating the status of the core of the Woods, designating it 

as the Stadium Woods Old Growth Reserve or comparable title and protecting it in 

perpetuityé The Committee also recommends the development of a use and 

management program to protect and enhance the Woodsô ecological value and its 

beneficial uses by the campus and Town communitiesé (Randolph et al. 2012).     

There are stakeholder groups who continue to advocate for preservation through the 

establishment of a permanent conservation easement.  The issue of preservation was important 

enough for over ten thousand NRV residents to sign a petition for SWôs protection, which 

ultimately prompted the introduction of a 2014 Virginia State Senate bill to preserve SW.  Senate 
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Bill 92 for the preservation of SW was written and formally presented to the Virginia Legislature 

by Virginia Senator John Edwards (Legislative Information System 2014).   A subcommittee of 

the Virginia Education and Health Committee subsequently recommended killing Senate Bill 92, 

which effectively prevented it from being voted on in the Virginia General Assembly.  

 

 Although the concept of permanent preservation presents an idealistic vision of a 

perpetual majestic old-growth forest stand, underlying realities of utilities, maintenance funding, 

adequate compensatory issues, and day to day management considerations all bring significant 

questions to bear about the long-term efficacy of a conservation easement.  It is possible that, 

over time, a conservation easement would lead SW to be neglected by organizations who lack 

the incentives to continually uphold the significant time and expense requirements for 

maintaining SW at restoration levels.  This is because conservation easements continue after 

ecological and social settings have changed (Merenlender et al. 2004).  

 

 The small size and location of the SW forest in an urban environment make it continually 

vulnerable to the human impacts of invasive plants, visitor trampling, dumping, and other 

disturbances (Lehvävirta 1999; Loeb 2011).  Rather than trying to preserve SW for all time, a 

better approach may be to uphold levels of restoration as defined by community values through 

stakeholder engagement in adaptive approaches over time.  Adaptive management can provide 

ways forward when decisions involve uncertainty and high degrees of complexity, such as the 

case with urban old-growth forests, and may yield better results when there is a shared 

understanding among a community of stakeholders, especially in defining objectives and 
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management actions (Loeb 2011; McFadden et al. 2011).  This provides the latitude necessary 

for making adjustments over time that continue to uphold community values.  

 

 Though not an exhaustive list, other universities containing similar sized stands of old-

growth forest, natural land area, and forest stewardship/management plans from universities 

were sought out as a way to learn from the experiences of other organizations for the compilation 

of the FSP.  This process revealed that small old-growth urban fragments, similar to SW are rare 

and difficult to find.  Only a few examples were identified and each one exists under 

circumstances (socially, economically, environmentally) that are distinctly different from SW.  

Yet some useful information arose from the investigation.  The most successful university old-

growth forests are professionally managed and usually have some financial structure in place to 

maintain their natural land areas.  The old-growth forests and natural land area management 

plans that appear to be successful tend to embrace community participation, find common goals, 

and forge partnerships.  Managers who embrace positive relationships with community leaders 

and work with them to increase public engagement, increase awareness and involve community 

volunteers stand out as exemplary in their efforts.  Every university containing a small-old 

growth forest fragment in this investigation chose not to place their forest in a legal conservation 

easement including Lakeshore Technical College, Earlham College, and Cornell University, 

University of Massachusetts Amherst, and Pennsylvania State University (Walters 2015).  One 

natural land management plan from Ithaca College agreed to an ñinternal conservation easementò 

as a way to avoid the considerable restrictions, management costs, and transaction fees 

associated with placing the land into a formal conservation easement (Zadrozny and Brenner 

2011).  
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 The question of how to specifically manage SW and ensure the ecosystem quality is maintained 

for future generations is extremely complex because it depends upon the social contexts and capacities 

within the relevant communities.  A general agreement exists among the SW stakeholders that restoration 

should be the stewardship priority (Section 2.2.1).  However, strong opinions exist regarding how the 

stewardship priority should be accomplished and how decisions should be made.  Furthermore, the care 

and management of SW does not currently hold primacy with the university, which restricts progress in 

any meaningful way toward the established stakeholder priority of restoration. 

 

 The issue of permanent protection status for SW continues to be an extremely complex 

and festering concern.  Divisions among the stakeholders and associated community members 

remain.  The Virginia Tech president-appointed committee, APFSEC, recommended establishing 

SW as a reserve to be placed under permanent protection.  The issue of how to facilitate a 

sustainable protection for SW has not yet been satisfactorily resolved among the stakeholders 

and by all indications, until it is addressed, is not going to go away.  

 

2.3 Natural Capital : Features of the Forest Landscape 

 

 Landscape Overview  

 

 The approximately 11.5 acres (Appendix G) SW forest is located in southwest Virginia in 

Montgomery County.  It is on the Virginia Tech campus and is roughly rectangular shaped with 

a north/south axis.  It is bounded on the north by the Washington Street tennis courts and on the 
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south by the Southgate Center building.  The western border is formed by Lane Stadium and the 

new Indoor Athletics Practice Facility.  The eastern boundary is formed by the perimeter fence of 

Virginia Tech and the Town of Blacksburg (Figure 2.4). 

 

North and South Sections as Separate Stewardship Units 

 

 SW is divided by an emergency access road that separates the northern part from the 

southern part of the forest (Figure 2.4), which further contributes to edge effects.  The southern 

section has been partially shaded for 50 years by Lane Stadium.  This has helped to reduce the 

amount of invasive plants, reduce the edge effect (Sections 2.3.3 and 2.3.5), and has contributed 

to a higher ecological health based on the forest condition score, an in-house Biohabitats metrics 

(Biohabitats 2012).  Incidentally, the approximately 100-foot-tall new indoor practice facility is 

likely to contribute to the overall ecosystem health of the north section of the woods by 

providing late afternoon shade and shelter from west winds in a similar way that Lane Stadium 

has shaded the south section of the forest.   

 

 The north SW section has experienced areas of greater impacts around the immediate 

vicinity of the rappelling tower where temporary trailer structures were placed as post World 

War II veteran family housing trailer structures were placed as post World War II veteran family 

housing (Randolph et al. 2012).  In addition, the understory has been periodically cleaned of 

underbrush and vegetation to facilitate training activities that take place in the general vicinity 

around a rappelling tower (Biohabitats 2012).  These impacts have thinned the overstory trees  
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Figure 2.4  ±ƛǊƎƛƴƛŀ ¢ŜŎƘΩǎ ά{ǘŀŘƛǳƳ ²ƻƻŘǎέ ŘŜǇƛŎǘƛƴƎ ŜƳŜǊƎŜƴŎȅ ƛƴƎǊŜǎǎκŜƎǊŜǎǎ ǊƻŀŘ ǎŜǇŀǊŀǘƛƴƎ ǘƘŜ  
       north and south sections into two distinct stewardship units (Biohabitats 2012), human   
       impacted area, rappelling tower enclosure, paved trails, visitor created trails, and Virginia   
       Tech east perimeter fence  
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and have prevented regeneration of the understory layers, essential for the health and longevity 

of the forest.  The additional light that reaches the forest floor, due to this missing vegetation, in 

combination with soil disturbances, have produced a much greater presence of light thriving 

invasive plant species in some areas of the northern woods (Biohabitats 2012).  

 

 Consideration of these differences is important in that they may result in different 

management practices in order to accomplish the overall stewardship priority of restoration.  For 

instance, the northern section of the woods may require a greater invasive plant species removal 

effort in conjunction with the reestablishment of the midstory and/or understory layers.  In 

contrast, the south section of the stand may only require the removal of invasive species for 

ecological restoration.  Instead of relying on natural regeneration, the northern woods may 

involve human planting in order to replace the missing forest layers in and around the impacted 

areas in order to meet the stewardship priority of restoration. 

 

Man-Made Features and Visitor Impacts  

 

Impacts from human visitation include a network of visitor-created informal paths (social trails), 

a graveled emergency ingress/egress road that bisects the woods, a rappelling/training tower, and 

foundation remnants from the post-world War II G. I. housing (ñHurricane Hillò).  These 

features may be considered through the lens of recreation ecology, which provides scientific 

research, strategies, and methodologies to help managers strike the balance between visitor usage 

impacts and ecosystem protection for the purpose of maintaining and/or improved quality of life 

for current and future generations (Leung and Marion 2000; Marion et al. 2011).  
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Informal Visitor-Created Trails 
 

 SW has a network of visitor-created informal trails also commonly called social trails 

(Figure 2.5).  These are defined as visually discernable pathways created or used by visitors that 

do not fall under a formal trail system (Leung et al. 2011).  Trails are a primary resource amenity 

for access and recreation in natural land areas.  Well-designed trails protect natural resources by 

concentrating visitor traffic on track surfaces (Marion and Leung 2001). Informal visitor-created 

trails can be a serious concern because they tend to multiply and expand over time.  Informal 

visitor trails can contribute to significantly greater impacts in an area than formally designed 

trails including widening, muddiness, soil erosion, and tread effects.  This is because the visitor 

created paths were not properly designed, located, built, or maintained for sustainable use 

(Hockett et al. 2010).   Over time, these impacts can promote the loss of tree and shrub cover and 

encourage soil compositional changes that favor shade-intolerant plant species, including 

invasive plants (Hammitt et al. 2015).     

 

Emergency Ingress/Egress Road 
 

 The emergency ingress/egress road is the graveled road that bisects the south stand of SW 

from the north stand of SW (Figure 2.4).  The purpose of this road is an ingress/egress for 

emergency vehicles (ambulance, police, or fire) and it is also a significant people mover in the 

form of pedestrian traffic in the vicinity of Lane Stadium (Mike Mulhare, personal 

communication, January 13, 2015).  The road provides an efficient route for thousands of fans to 

and from the stadium from the surrounding Town of Blacksburg neighborhoods during Virginia 

Tech Game day events.  The road currently has a stable base that can handle the weight of the 
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emergency vehicles and its crushed stone surface offers adequate durability, however, the road is 

located on a natural ephemeral stream running between SW and drains significant water when 

the rainfall is heavy.  This can make walking on the road problematic for fans if a game day 

event is occurring on a rainy day and negatively impacts the water quality of Stroubles Creek.  

This stormwater runoff carries sediment and other pollutants downstream, which eventually end 

up in Stroubles Creek and degrades water quality (Figure 2.5).  Stroubles Creek is a documented 

impacted waterway (Parece et al. 2010).  A mitigation strategy of keeping rainwater off the 

roadway could provide better recreation access through SW and reduce ecological impacts. 

 

 The road also bisects SW breaking the continuity of the canopy resulting in a 

proliferation of invasive species along the graveled road (Figure 2.6).  This is occurring as a 

result of the extra sunlight reaching the forest floor through overstory canopy gaps near the road, 

which allows light thriving invasive species to overrun native plant species (Biohabitats 2012).  

Hand planting of native tree species along with ongoing efforts to keep these native trees cleared 

of invasive vines will, over time, help to restore the overstory and improve ecosystem health. 
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Figure 2.5  Water running down the emergency ingress/egress access road ƛƴ ±ƛǊƎƛƴƛŀ ¢ŜŎƘΩǎ ά{ǘŀŘƛǳƳ                  
                    ²ƻƻŘǎέ ŘǳǊƛƴƎ ƘŜŀǾȅ Ǌŀƛƴ ŜǾŜƴǘ (road is built on an ephemeral stream).  The new indoor   
                    athletic practice facility can be seen in the background, 2/24/2016. 

 
Figure 2.6   Invasive plants and vines along the emergency ingress/egress roadway in Virginia Tech 
                     ά{ǘŀŘƛǳƳ ²ƻƻŘǎέΣ сκнпκнлмр 
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Rappelling/Training Tower 
 

 The rappelling tower is a fenced training facility located in SW and frequented by law 

enforcement officials and the Corp of Cadets.  The area immediately surrounding the fence has 

characteristics of an impacted area (Figure 2.4). The impacts include bare ground devoid of 

organic material (leaves, sticks, decaying matter), areas lacking in forest floor and understory 

vegetation layers, areas containing high levels of invasive plant species, and a thin overstory 

layer with canopy gaps.  The impacts are a result of a combination of past usage as a temporary 

housing area (Hurricane Hill) and the relatively high frequencies of foot traffic that currently 

occur around the tower for training purposes.  Occasionally, vehicles are even pulled into the 

area adjacent to the tower.  Vehicles and foot traffic cause soil compaction, unfavorably 

influences soil hydrology, change soil pH levels, and adversely effects oak tree growth (Craul 

1994; Day and Bassuk 1994; DeJong-Hughes et al. 2001; Jordan et al. 2003; Whitecotton et al. 

2000).  The impacts around the rappelling/training tower resemble characteristics around high 

use camping areas or high visitor use areas in a national forest. 

 

Post-World War II Housing Remnants 

 

 Foundational and sidewalk remnants are present in the northeast corner of SW (Figure 

2.8).  These housing vestiges serve as testaments to the post-WWII temporary housing units that 

had been concentrated in the north stand (Figure 2.7).  The housing accommodated returning 

veterans and their families for education programs under the Servicemenôs Act of 1944, 

unofficially known as the G.I Bill.  The area was mockingly called ñHurricane Hillò because of   
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                          Trailer Camp No. 2, known as Hurricane Hill, in 1949 

Figure 2.7   Temporary housing units that accommodated post-WWII married veterans in the      
                  ƴƻǊǘƘŜŀǎǘŜǊƴ ŎƻǊƴŜǊ ƻŦ ±ƛǊƎƛƴƛŀ ¢ŜŎƘΩǎ ά{ǘŀŘƛǳƳ ²ƻƻŘǎέΦ  Photos Courtesy of Virginia Tech  

        Magazine, http://www.vtmag.vt.edu/spring02/feature5.html  (Young 2002) 

 

Figure 2.8   Sidewalk remains of άHurricane Hilƭέ ŎƻƳƳǳƴƛǘȅ ƭƻŎŀǘŜŘ ƛƴ ±ƛǊƎƛƴƛŀ ¢ŜŎƘΩǎ ά{ǘŀŘƛǳƳ    
       ²ƻƻŘǎέ (Daig Jr. et al. 2013)  

Sandy and Bill Dawson,  

1949 and 2001 

http://www.vtmag.vt.edu/spring02/feature5.html
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the intense wintertime winds that buffeted the hastily constructed housing units.  The site once 

housed 76 trailers that were subsequently removed in the early 1950ôs (Daig Jr. et al. 2013). 

 

 These G.I. housing artifacts embody opportunities for visitor and experiential learning 

discoveries and engagement with a part of Virginia Techôs history in connection with the north 

stand of SW.  This can be achieved by designing and developing a recreation/visitor trail that 

utilizes interpretive signage to communicate points of interest within SW.  The foundation 

remnants of Hurricane Hill could be demarcated with signage as points of interests (Daig Jr. et 

al. 2013).  This trail would provide an amenity within SW that integrates touring opportunities 

(boosting Virginia Tech image as a destination), enhanced K-12 and higher education teaching 

and learning occasions, and passive recreation.  This recreation trail would thus achieve several 

engagement goals simultaneously. 

 

Impacts on Visitor Safety/Security and Aesthetics 
 

 Older non-uniform overhead lighting on street poles along the heavily used east side 

sidewalk and along the east edge of the woods are not consistent with the well designed, and  

uniformly-spaced lighting along the west asphalt sidewalk (Lane Stadium west gates).  There are 

also various pieces of concrete (e.g. old picnic table in the south end of SW) and steel debris 

scattered throughout SW.  These features may be considered through the lenses of personal 

safety and aesthetic amenity of the area, both of which enhance the effectiveness of the other. 
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 Geology and Soils  

 

Geology Description 
 

 The SW natural land area embodies a complex ecological system that has been emerging 

on the approximately 11.5-acre site for eons.  SW is located in the Valley and Ridge 

Physiographic Province (Szary 2015).  The soil parent materials are limestone, shale, siltstone, 

and sandstone.   

 

Soils Description  
 

 The SW soil may be described as biologically rich, very high in quality and possessing 

educational significance.  Based on the USDA-NRCS National Cooperative Soil Survey, Official 

Soil Series Description of the SW soils is a Groseclose urban land complex (Appendix H) 

(USDA 2002).  The soil depth to the bedrock can be over 70 inches.  The upper 7 inches of the 

soil consists of loam and is fertile, containing high levels of organic matter.  Plant root problems 

caused by water saturation are generally absent in this soil since it is well drained.  

 

 Vegetation Resource 

 

Old-Growth Forest Description 

 

 SW contains more than 260 late-successional large white oak and black oak (Quercus 

velutina Lam.) trees over 20 inches in diameter that form a, predominately, closed crown over 
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the entire area (Biohabitats 2012) (Appendix I), including over 50 white oaks that may be over 

300 years in age (Biohabitats 2012; Seiler 2012).  White oaks are important climax trees for the 

Appalachian Region (Burns and Honkala 1965; Virginia Tech 2015) and are described as ñan 

outstanding tree among all treesò (Burns and Honkala 1965).  They may live more than 600 

years, reach heights well over 100 feet, and diameters may exceed 5 feet in diameter.  Many of 

the largest and oldest trees throughout the NRV and greater Appalachian Region are white oak, 

due to their ability to outlive a majority of other eastern tree species (Seiler 2012; Burns and 

Honkala 1965).  SW appears on historical maps depicting the Town of Blacksburg and Virginia 

Tech.  An 1864 Confederate Civil War reconnaissance map (Figure 2.9) shows SW as part of a 

forested area, which at the time, may have been part of a much larger stand (Seiler 2012).  The 

exceptional old age of the trees unites the SW site, Virginia Tech, and the Town of Blacksburg 

historically in time with pre-European peoples, the founding of our Nation, the origins of 

Virginia Tech and the Town of Blacksburg (Figure 2.10).  Old-growth forests are rare in the 

United States (Hunter Jr. and White 1997).  In the southeastern United States, old-growth forests 

represent less than one-half of one percent of the regionôs total forests (Gaines et al. 1997).  The 

historical age of the white oak overstory layer is only one of the many factors that make the SW 

forest unique, and valuable for its stakeholders.   

 

 The midstory of SW is composed of mostly black oak, black cherry (Prunus serotina 

Ehrh.), sweet cherry (Prunus avium (L.) L.), and red maple (Acer rubrum L.) (Biohabitats 2012; 

Daig Jr. et al. 2013; Seiler 2012).  The understory consists of blackhaw (Viburnum prunifolium 

L.), sassafras (Sassafras albidum (Nutt.) Nees), serviceberry (Amelanchier arborea (Michx. F.)  
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Figure 2.9 Confederate Civil War reconnaissance map shows ±ƛǊƎƛƴƛŀ ¢ŜŎƘΩǎ ά{ǘŀŘƛǳƳ ²ƻƻŘǎέ ŀǎ ǇŀǊǘ    
                   of a forested bluff, which at the time, may have been part of a much larger stand (Seiler   
                   2012)  


