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4.4 FUNDING NEEDS TO ACHIEVE GOALS

Maintaining and operating a large municipal park system re-
quires significant expenditures of capital for staff time, equip-
ment procurement and contracting. The associated challenges
of park management are particularly difficult in periods of chal-
lenging economic and fiscal spending reductions. As one of the
objectives of PP&R, maintaining the ecological integrity of park
system natural lands requires sufficient investments, in order to
maximize natural capital or park use and program value. The
following section describes some of the expenditure needs for
restoration and care, in order to accomplish more effective park-

land forest management.

Staff work on invasive tree removal

The current restoration project staffing and can be summarized

as follows:

* For all the project sites in all the parks, the City has two staff
people dedicated to full-time fieldwork in natural areas.

e Part of their responsibility is to oversee contract work
(e.g., herbiciding).

* Having volunteer workers is very helpful, but staff is necessary
for a variety of reasons—including their capacity to run power

saws and other equipment, apply herbicides, etc.

4.4.1 Staffing and Equipment
Current Staffing and Equipment
The current Natural Resources staff is comprised of one each of
the following positions:

e Division Directot;

* Administrative Systems Manager;
¢ Director of Natural Resources;

* Project Manager;

* Restoration Field Supervisor;

e Land Steward; and

* Native Plant Nursery Manager.

The Restoration Field Supervisor and Land Steward are the only
field staff. The total annual cost for all seven staff is $390,000.
Volunteer Coordinators are within a different division of PP&R
and are leading volunteer work projects in the wider park sys-

tem, including recreation centers, as well as in natural areas.

Current equipment maintained by Natural Resources includes:
* Three 1998 Ford Explorers
* Kubota 1.4330 tractor with bucket, mower,
and post-hole digger
* Truax drill seeder (owned by PWD)
* 15-hp walk-behind brush mowers (2)
* Chain saws
* Backpack sprayers
* Hand tools

Proposed Staffing and Equipment

Current natural resources staffing levels are inadequate to address
the scope and diversity of required work in park natural areas.
Not only are there a wide range of stressors that continue to im-
pact these areas, but the number and collective acreage of restored
sites has already exceeded the capacity of staff who can effectively
monitor and maintain them. Staff have the expertise and willing-
ness to restore and maintain sites, but do not have enough time to
regularly address all sites. In short, the 5,400 acres of park natural
areas calls for more than two full-time field staff.

Because of this deficit, at least one (ideally two) full-time field
crew (3-4 people, including crew chief) needs to be dedicated

to natural lands restoration and maintenance. Thus, 2 minimum
of two additional full-time field staff need to be dedicated to
natural lands restoration and maintenance in Philadelphia Parks.
Combined with the two current field staff, this would allow for a
regular 4-person crew. Such a crew would monitor and maintain
hundreds of acres of previous project sites and conduct large-
scale restoration projects on new sites. A crew could imple-
ment large invasive clearing projects, maintain plantings, repair
trails, oversee contract work and perform a myriad of other
needed tasks. They would utilize heavy equipment for natural
lands projects. A crew would expand the capacity of PP&R to
maintain its neglected forests, facilitate the work of Volunteer
Coordinators, and reduce demands on already-stretched District
Operations staff. Having at least one in-house restoration crew
is a necessary way to fill an important “niche” in a comprehen-

sive restoration strategy.

The initial cost for two additional staff members (to create

a crew of four) is approximately $90,000 including benefits.
Raising the annual budget for Natural Resources staff to
$500,000 would allow for the addition of these two field work-
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ers, and allow for salary adjustments as appropriate. Raising the
annual staff budget to $580,000 would allow four field staff to
be added to create two 3-person restoration crews.

The quantity, magnitude, scope, diversity and complexity of
challenges in the natural areas require that a variety of means be
utilized. In addition to labor needs, there is a need for equip-
ment that is appropriate for the challenging conditions associ-
ated with resource management in park natural areas. Such
equipment would significantly enhance staff capacity. The
following table indicates the additional equipment needs (and

associated costs) of a dedicated restoration crew.

Table 5. Additional equipment needs (and associated costs)
of a dedicated restoration crew

Ford F250 Super Duty 4x4 Supercab $90,000
pickup truck (2) ($45K each)
Caterpillar 299D Compact Track Loader $ 85,000
w/ bucket
Loader attachments
72” mulcher $ 32,000
BR166 Brush mower $ 6,000
79" 6-way dozer blade $ 6,000
66" industrial grapple forks $ 6,000
Ripper/scarifier $ 2,000
Flatbed equipment trailer $ 4,000
John Deere XUV 4x4 utility cart $ 10,000
Truck-mounted tank sprayer (200 gallon) $ 4,000
Ford F550 single-axle dump truck $ 50,000
Total $ 295,000

Any of the equipment that can be obtained for PP&R Natural
Resources would be a valuable asset, and further the ecological

protection goals for parkland forests.

Other Costs

Funding is also used each year to purchase the following:

* Materials and supplies (e.g., herbicide, erosion control
materials, safety supplies)

* Hand tools (c.g., pruning saws, shovels)

* Small equipment (e.g., chain saws, backpack sprayers)

* Nursery supplies (e.g., containers, growing media,
fertilizer, irrigation)

Currently, annual costs for such materials and supplies are
roughly $25,000. Natural Resources has been able to utilize
budgeted PP&R funds for these purchases, and anticipates being
able to do so in the foreseeable future.

A field crew ready to work

Contractor Project Costs

The scale of work needed in natural areas demands that a variety
of tasks be done by contractors. For example, each year herbi-
cide applications for invasive species control are done on more
than 50 acres of natural lands. This far exceeds staff capac-

ity. The work is done by a contractor, but overseen by Natural
Resources staff. PP&R typically plants 5,000 or more trees and
shrubs each year, which also exceeds staff capacity. Natural
Resources staff identifies planting sites, map the sites, develop
planting plans and work with contractors to both purchase and
install most plants. Other types of work that necessitates con-
tractors are projects that require large-scale invasive plant clear-
ing; forestry mowing (shredding woody debris to prepare site
for planning); removal of hazardous trees; extensive excavation
or grading; deer fence installation; or use of specialized equip-
ment. Some large projects also require consultants to develop
design and permitting plans. Consulting fees must be paid from
contract funding.

Funding needs for contractor projects vary widely year to year,
depending on the particular projects that are planned and the
availability of other funding (e.g., grants). From 2000-2012,
annual spending on contract projects averaged about $700,000.
The majority of this funding has come from grants, which are
for specific types of work (e.g., stormwater management). In
recent years, annual contractor project costs paid directly by the
City have been roughly $100,000, with half this amount going
to herbicide application and planting. It is recommended that
regular annual funding for contractor work increase to $500,000
- $700,000. Additional dedicated funding for contract projects
will give PP&R the capacity to implement projects that are high-
est priority in a predictable schedule, including demonstration

projects identified in this report.

Restoring the Earth and Inspiring Ecological Stewardship

Iv-17



PHILADELPHIA PARKS & REEREATION-PARKLAND FOREST MANAGEMENT FRAMEWORK

The following table summarizes current annual funding vs.
proposed annual funding needs, based on the above discussion
of both staff and contractor work:

Table 6. Current and proposed annual funding for park natural
lands restoration

CURRENT PROPOSED PROPOSED
FUNDING FUNDING INCREASE
Staff $390,000 $500,000 - $110,000 -
$580,000 $190,00
Contract $100,000 $500,000 - $400,000 -
projects $700,000 $600,00
Total $490,000 $1 million - $510,000 -

$1.28 million $790,000

The following table reflects average costs for typical contract
restoration work in Philadelphia Parks:

Table 7. Average costs for typical contract restoration work
in Philadelphia Parks

Invasive plant clearing and stabilization $6,000/acre
(large sites)
Invasive plant clearing and stabilization $12,000/acre
(small sites)
Reforestation planting $ 8,000/acre
Deer fence installation $8/linear foot
IV-18 © Biohabitats, Inc.
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Appendices
Philadelphia Parks & Recreation — Parkland Forest Management Framework
Philadelphia, PA

Appendix A - Literature Review Abstracts in Chronological Order

As noted in the body of the report, a series of studies and restoration plans were completed between
2001 and 2012, providing a rich resource of assessments done in the parks, as well as planning guidance
for future restoration and management of the parks as a whole.

2001

The Natural Lands Restoration Master Plan by the Academy of Natural Sciences of Philadelphia
provides a detailed assessment of the restoration opportunities for the natural lands throughout the
seven stream valley parks (Academy of Natural Sciences of Philadelphia, Patrick Center for
Environmental Research and Biodiversity Group, Fairmount Park Commission2001). The first volume
sets the context for the parks, their history and the importance of forest cover to the City of Philadelphia
in considering a master plan for ecological restoration. “First established in 1855 in an effort to protect
the city’s water resources, the park system has grown to include 8,900 acres, constituting 10% of the
area of the City of Philadelphia.” Information on restoration, landscape ecology, and ecological
principles of particular importance in restoration planning is followed by suggested restoration goals
used to guide restoration planning and implementation. The next two sections describe the assessments
of past and current conditions of the flora, including historic forest species and with small subsections
devoted to each of the stream valley parks and fauna including some rare bird species and streams
(Section 5) of the park system.

Forest-dwelling bird species decline in the park includes: ground nesters including hooded warbler,
ovenbird, and Kentucky warbler (all of which have been adversely effected by the rise in deer
population); broad-wing hawk; and Coopers hawk. Fifteen species noted as species of concern by the
Carnegie Museum of Natural History are documented as breeders in the park system or nearby.
“Management for some of the species (bluebirds, purple martins, and wetland specialists) would go far
to improve the value of the Fairmount Park system as a refuge for endangered birds”(Academy of
Natural Sciences of Philadelphia, Patrick Center for Environmental Research and Biodiversity Group,
Fairmount Park Commission, 2001, I-57).

Exotic plants of note throughout the parks include: Norway maple, Japanese knotweed, multiflora rose,
garlic mustard, common reed, purple loosestrife, ailanthus, mile-a-minute, paper mulberry, winged
euonymous, wineberry, amur honeysuckle, lesser celandine, goutweed, Japanese hops, Japanese
stiltgrass, Japanese honeysuckle, oriental bittersweet, and wisteria. Vines are noted both for their
advantages and disadvantages: native vines provide an important food source for birds but the invasives
are easily spread by the birds.

“Restoration may include establishing large habitat patches and allowing cycles of disturbance and
succession within parts of these areas. It involves recognition of unusual habitat patches and both high
quality late and early successional habitats. The high quality mature forests should be protected and
enhanced, (e.g., by increasing size, reintroducing missing flora or fauna). Management of the early

successional habitats will be necessary to maintain them. For many of the moderate quality forest
© Biohabitats, Inc. © RESTORING THE EARTH AND INSPIRING ECOLOGICAL STEWARDSHIP® VI-1
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patches, management should aim at reducing disturbance. In the areas surrounding the natural lands,
efforts should be made to work with managers to increase their natural value, e.g., by landscaping with
native species and mowing open lawn areas less frequently” (Academy of Natural Sciences of
Philadelphia, Patrick Center for Environmental Research and Biodiversity Group, Fairmount Park
Commission, 2001, Page I-12).

One point of interest in the summary of forest goals is that there is a higher priority on those habitats
that have seen a disproportionate habitat loss, including the Coastal Plain Forest. The park-specific
studies include information on stresses and restoration activities considered in developing the plans, the
list of recommended restoration activities, a short description of the overall restoration strategy,
general recommendations relating to restoration, and summaries of each high priority site. Each section
includes a brief historical summary. For each park description there is an existing conditions inventory
that includes a description of vegetation and flora, as well as fauna and associated important habitats.

Restoration of forested uplands and riparian zones in each of the parks includes recommendations
associated with forest management for the following: planting of native species, invasives control, trash
removal, protection of high quality areas, repair of gullies, increased forest area, decrease areas of
mowing, removal of problematic invasive species like Japanese knotweed, regrading or stabilization of
stream banks, replanting with native forest corridors of at least 35, control of ATV use and other
prohibited activities, alleviating stormwater pressures, removal of trash and abandoned cars, protection
of high quality forest areas, and enhancing natural lands that provide important habitat for breeding
birds,

The appendices contain supporting data, including information on each of the high priority restoration
sites, technical information supporting the information in the assessments and other sections, and a
glossary of terms. Data from this study and associated restoration plan has been used in this forest
management framework assessment mapping.

The following appendices and tables are included in the third volume of the report:
Appendix A-1.1 — Inventory of plant occurrence in the Fairmount Park system.

Table A1.4 - Records of plants from Wissahickon Valley Park and adjoining areas.

Appendix A-2.2 Park-specific list of individual bird indicator species observed in 1998 in Fairmount Park
System.

Appendix A-2.3 — Historical Accounts of birds in Pennypack Creek Park.

Appendix A-2.4 Historical account of birds in Wissahickon Creek Park.

Appendix A-2.5 Historic account of bird occurrence in Tacony Creek Park.

Appendix C — Plant lists.

Appendix C-2 Deer Browse Survey and Monitoring Protocol.

(Academy of Natural Sciences of Philadelphia, Patrick Center for Environmental Research and
Biodiversity Group, Fairmount Park Commission, 2001).
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2002

The 2002 manual of the NLREEP program training is a synthesis and amalgamation of materials

prepared for technical training session, as part of the restoration education known as the Natural Lands

Restoration and Environmental Education grant (conducted between 1999-2002) (Munro, 2002). The

focus is on ecological restoration and management of natural lands within Fairmount Parks. General

assumptions about forested lands in the parks include: the primeval forest cannot exist in Philadelphia

parks again; the Lenape will not return to provide their management methods; the balance has been

severely tilted and will take much time to return; exotic species are always able to recolonize, if not

removed; certain original natural factors cannot be returned to the system; human tending of the

balance is both necessary and natural; human tending must be oriented toward maintaining a balance,

not tilting it. Other sections include information on restoration of native plant communities, forest

restoration, monitoring, and adaptive management, trails design and maintenance, definitions,

management, removal techniques, a checklist and other resources for exotic plant species. The last

section gives information on volunteer activities, coordination and management.

2005

The 2005 publication, “Value of Trees Statistics Sheet”, published by the USDA Forest Service provides
several statistics addressing the City of Philadelphia’s woodland resources, as well as broader statistics

that reinforce the importance of enhanced resiliency in our urban forests (USDA Forest Service, 2005).

2007

Philadelphia's 2.1 million trees currently store approximately 481,000 metric tons of
carbon with an estimated value of $9.8 million

Trees reduce runoff and erosion from storms by about 7% and reduce the need for
erosion control structures. In urban areas with trees, the use of smaller drainpipes can
save cities on materials, installation and maintenance

Modest increases of 10% canopy cover in the New York City Area were shown to reduce
peak ozone levels by up to 4 parts per billion or by nearly 3% of the maximum and 37%
of the amount by which the area exceeded its air quality standard. Similar results were
found in Los Angeles and along the East Coast from Baltimore to Boston.

Leafy tree canopies catch precipitation before it reaches the ground, allowing some of it
to gently drip and the rest to evaporate. This lessens the force of storms and reduces
runoff and erosion. Research indicates that 100 mature tree crowns intercept about
100,000 gallons of rainfall per year, reducing runoff and providing cleaner water.

Trees in urban parks and recreation areas are estimated to improve outdoor leisure and
recreation experiences in the United States by $2 billion per year.

The 2007 report “Assessing urban forest effects and values”, uses the UFORE model and data from a

vegetation assessment completed in 1996. The report summarizes results and values of: forest

structure, potential risks to forest from insects or diseases, air pollution control, carbon storage, annual

carbon removal
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IV, Tree Planting Index Map, which shows the locations for priority tree planting. It is considered a type
of ‘environmental equity’ index with areas with higher human population density and associated areas
of lower tree cover (Nowak et al, 2007).

2008

The Trust for Public Land for the Philadelphia Parks Alliance published a report, How much value does
the City of Philadelphia Receive from Its Park System, examining the value that the city gains from its
Parks and recreation space (Trust for Public Land’s Center for City Park Excellence, 2008). The report’s
goal was to address the issue of the parkland being undervalued in the City of Philadelphia. It relies
heavily on USDA Forest Service data from Philadelphia and other cities with regard to forest canopy. The
research undertaken for the Parks Alliance shows that the parks provide the city and its residents with
$23 million in city revenue; $16 million in municipal cost savings; and $1.1 billion in cost-savings for
citizens.

“The Philadelphia Parks Alliance is calling on the city to take three steps to fully and adequately fund the
city’s park network: Mayor Nutter’s proposed 5 year budget increase of 46% for Fairmount Park should
be fully realized, beginning with a $S3 million increase for parks and trees in the coming year. Work must
begin now to identify, secure and leverage new and diverse funding streams for the park. State and
federal environmental and recreational funds must be aggressively pursued. Creative collaborations
with local and national foundations are essential and revenue generated in the park must stay in the
park. Work must also begin on a detailed inventory of all park properties and facilities. Park officials
estimate that at least $30 million may be needed for annual operations, along with $85 million for
capital repairs, but too little is known about the precise condition of our park infrastructure. Any serious
fundraising effort must be guided by a clear understanding of the problems at hand. This inventory
should be completed by May 2009” (Trust for Public Land’s Center for City Park Excellence, 2008).

The Natural Heritage Inventory of Philadelphia County (Western Pennsylvania Conservancy, 2008)
focused on enhancing the City of Philadelphia’s understanding of existing and potential ecological
resources, building on the work already done in the Fairmount Parks Master plan effort. The
Pennsylvania Natural Heritage Program conducted surveys on public and private lands not included in
the original Fairmount Park Master Plan and on lands not currently managed as parks. The survey efforts
primarily focused on the discovery of new populations of plants and animals considered rare,
threatened or endangered within the Commonwealth. The areas mapped support species of special
concern, including natural communities of value and their associated ecosystem character. Overall, 29
sites were identified in 2007 and of them 22 were included in this inventory. Of the 22, 10 appear to be
in the vicinity of Parks and Recreation Lands with associated species of concern: Cobbs Creek Park and
Greenway (elephant’s foot — Elephantopus carolinianus); Fairmount Park (pied-billed grebe — Podilymus
podiceps); Franklin Delano Roosevelt Park (tidal species); Pennypack Park (nesting osprey — Pandion
haliaetus, hallow pennant dragonfly — Celithemis eponina, and marsh wren- Cistothorus palustris);
Poquessing Creek Greenway, Poquessing Creek Uplands and Benjamin Rush State Park; Tacony Creek
Park; and Wissahickon Valley (meadow species of concern). Each of the sites is highlighted with some
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mapping of opportunities areas. A theme that seems to emerge amongst different documents is the
suggestion that maintaining and increasing contiguity and connectivity of forested lands is important for
enhanced habitat value and function, as well as supporting and enhancing ongoing restoration. Issues of
note include illegal dumping, deer, CSOs, stormwater management and non-native invasive species.
Species of concern vary within each park (Western Pennsylvania Conservancy, 2008).

The Stewardship Handbook for Natural Lands in Southeastern Pennsylvania by the Natural Lands Trust,
published in 2008, highlights major stewardship issues: deer overabundance, fragmentation and edge
effects, invasive plant species, dead wood, and water resources (Steckel, David B.; Harper, Holly M.
2008). Forest management with a focus on invasive species is included under Stewardship Techniques
and Procedures. There is also a whole chapter on Native Plant Materials that may be a very valuable
reference for plant palettes already developed for the Philadelphia region.

2009

Connections: The Regional Plan for a Sustainable Future, adopted by the DVPRC Board on July 23, 2009,
is a blueprint for the future growth and development of the Greater Philadelphia region, with an
emphasis on the transportation system (DVRPC, 2009). The Connections Plan identifies four integrated
principles to achieve a sustainable future by 2035. The four principles are managing growth and protect
resources, develop livable communities, build an energy-efficient economy, and establish a modern
multi-modal transportation system. Goals to manage growth and preserve open space, improve air
quality, and manage stormwater each mention forest/woodland protection.

The Philadelphia Academy of Natural Sciences ornithologists have described the loss of early
successional habitats as the “most important threat to bird populations in Philadelphia” (US FWS 2009).
This threat is common to many natural areas in the eastern U.S. “Treaty funds have been set aside to
help assist Fairmount Park in reclaiming fifteen acres of degraded grassland and shrub habitat in the
Wissahickon section of the Park. It represents the beginning phase of reclaiming 45 acres of an area
known as Houston Meadows, which was a 70-acre grassland as recently as 1970... Philadelphia is
positioned at the intersection of numerous migration routes, making it a particularly important city in
terms of the large number of migrants passing through. The need to ensure the availability of habitat
where birds can quickly restore depleted energy is critical. Treaty funds are being used to provide
support to the Migrant Stopover Ecology Study. This project, designed to assess the ecological value of
habitat in the West Park section of Fairmount Park, is a collaborative effort involving the Philadelphia
Zoo, Audubon Pennsylvania, Fairmount Park and researchers at the Wildlife Conservation Society/Bronx
Zoo Department of Ornithology” (US FWS 2009).

2010

The 2010 Natural Areas Stewardship Plan and Trails Recommendations for the Manatawna Farm and
East 33 Properties presents a plan for stewardship of natural resources at continuous properties along
the border of the City of Philadelphia, and not far from Wissahickon Valley Park (Natural Lands Trust.
2010). It includes forest, farmland, meadow and is near the Schuylkill River. Manatawna Farm is actually
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owned by the City of Philadelphia and managed by Parks and Recreation, as part of the 9,200-acre
Fairmount Parks system. It provides guidance in management and restoration of natural areas based on
the following priorities: restoring and managing native forests, meadows and wetland resources to
benefit migratory wildlife; maintaining properties for passive recreational uses along sustainable trails;
and continuing agricultural operations in a sustainable and wildlife-friendly way. There is a section on
forest sustainability. There is a whole chapter on trails recommendations. Other key items of potential
interest include: Appendix B — Pennsylvania Natural Diversity Inventory Environmental Review; Forest
Habitat Management recommendations in Appendix C, from the Pennsylvania Game Commission (pages
2-7); and excerpts from the Natural Lands Trusts’ Stewardship Handbook for Natural Lands in
Southeastern Pennsylvania (2008) including invasive species management, native plant materials lists,
deer management, meadow management, and hazard tree monitoring.

The Penn Praxis Green 2015 Plan provides an action plan for greening across the City of Philadelphia in
the next 3 years, with the goal of addressing the first 500 acres of change. It wants to redefine the term
“park space” (Penn Praxis 2010). It sets out goals for what is to be accomplished by 2015 and lists
priorities for new parks across the city, including “environmental benefits of regional significance.”
Mapping includes school yards and park land as opportunities for connections. This relationship will be
interesting in terms of future stewardship and educational partnerships. “The goal of Green2015 is to
unite city government and neighborhood residents to transform empty or underused land in
Philadelphia into parks for neighbors to enjoy. Most of the land that can be greened is already publicly
owned and therefore requires no money to acquire. The planning, implementation, and maintenance of
these parks will be a collaborative effort among many partners, including neighbors, businesses,
nonprofits, developers, and the city” (Penn Praxis 2010). http://planphilly.com/green2015-action-plan-
first-500-acres

In 2010 a collaborative effort between Temple University, Philadelphia Zoo, Fairmount Parks, PHS and
Germantown Friends School was begun, in order to germinate new native tree seedlings and plant them
as part of forest restoration strategy within the parks (Monheim, Eva, Grace Chapman, Mark Raczynski,
Valerie Packham, Tyler Troxell, Lawton Atlee, and Andrew Kirkpatrick. 2010). The goal is to restore 8
acres of forest. Due to the loss of several rare specimens at the school, Temple University and Ambler
Arboretum faculty and staff identified the need to preserve and restore the collections as well as
enhance them for student learning. The first planting of seedlings was planned for sometime between
August 2010 and August 2012.

GreenPlan Philadelphia, 2010, identifies a series of opportunities to help achieve a resilient urban forest
and makes the case that an open space system, and its associated benefits provide essential function
within a network of environmental, economic, and quality of life benefits (Wallace Roberts Todd, 2010).
Two of the indicators used are habitat and productive land use. Objectives include improving the
health of the watersheds, creative or sustaining a competitive economy, and providing convenient
recreation access. The plan builds on the 2009 long-range plan to the year 2035, developed by the
Delaware Valley Regional Planning Commission, which outlines a web of resources aligned with riparian
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corridors, major historic and cultural corridors, and trail opportunities. The GreenPlan recommendations
align with those in the plan.

The plan begins by laying out a framework of benefits within the environment, economy and quality of
life, focusing on the elements of each that help to define Philadelphia. The key elements of Green Places
in terms of the network of benefits that are identified in the GreenPlan are trees, stormwater
management, meadows, trails and bikeways, wetlands, urban agricultural and community gardens, high
performance surfaces, and renewable energy. The Green Places that they have focused on for future
changes toward improved connectivity and function include Parks and Recreation at the top of the list.

With regard to trees, the long-term vision is for a forested city. The goal is to achieve 30% tree cover in
every neighborhood and increase park space to ten acres of park space for every 1000 residents. Those
neighborhoods closest to the stream valley parks are probably much closer to this goal than other parts
of the city. Ideally this reforestation of the neighborhoods wouldn’t just be piecemeal plantings but
something more akin to strengthening forest connections to the existing forest in the stream valley and
other public parks, reaching out from these resources and strengthening the interior through
strengthened forest edges. It was noted that approximately 57% of the trees in the city are under the
management of Parks. However in neighborhoods with smaller plantable areas on the residential
properties the city needs to maximize street plantings in order to increase tree canopy. Key issues to the
overall forest health and function of the urban forest stands in Philadelphia are deer, invasive plant
species and other pests, and soil erosion. In order to achieve the 30% canopy cover within the city the
Plan calls for one million trees to be planted. One key recommendation directly relevant to Park forests
is to restore the city’s forest and increase forested land to 7,200 acres, based on the current forested
land acreage of 6,746, which would require 136,200 trees ((Wallace Roberts Todd, 2010, page 71). Two
other key tools that are identified as important for urban forest management is a street tree inventory
and a digitized tree-information management system, both of which may already be underway, as the
Parks department continues to refine data sets associated with the urban canopy and await an i-Tree
study currently being completed by the USFS. There is also a goal for 292 miles of waterway edges with
riparian habitat, increasing from the current 248 miles.

Another important priority identified in the plan is for increased ecological diversity, particularly with
regard to meadow habitats, which are identified as important edge and opening spaces within the forest
ecosystem matrix. One of the listed goals is to improve existing meadows and create 220 acres of new
meadows across the parks. It is apparent from recent visits to the Parks that there have been notable
efforts toward this end in the last several years, including a number of the ARRA projects.

Another desire is to expand the trails and bikeways across the city, to improve connectivity and access.
It is noted that a trail system is an essential component of an overall strategy for urban sustainability
and open space. It will be important to make sure that any new trails suggested in this plan would not
fragment interior forest patches of significance across the city’s stream valley parks, as described and
shown in this report.
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Clean water is highlighted with regard to wetlands and their ecological benefits associated with
ecological services as well as stormwater management, economic and recreation opportunities. Parks
and Recreation is acknowledged both as a major landowner and a key opportunity for expanding park
lands and opportunities for ecological diversity, habitat enhancement, recreation space and healthy
waters. One target is to increase park space to ten acres of parkland per thousand residents. And a key
recommendation is to acquire and develop new parks to form an integrated and interconnected system
of parks, trails and habitats.

In December 2010 the University of Vermont Spatial Analysis Lab, working with the USDA Forest Service
Northern Research station provided a report on the City of Philadelphia’s Existing and Possible Tree
Canopy (O’Neil-Dunne 2010). This report examines tree canopy throughout the city of Philadelphia, as it
related to land use types and also how it fares within the parks. The assessment reveals potential
opportunities to increase coverage in certain parks, including Pennpack on the Delaware, the lower
portions of Fairmount Park (East/West) and FDR park. It also examines tree canopy by neighborhood,
through planning districts, by subwatersheds, by zip code and socio-demographic variables (to start to
tease out potential environmental justice opportunities). Conclusions included:

e Canopy improvement should be focused on parcels in the city that have large contiguous
impervious surfaces

e Programs that educate residents on tree stewardship and provide incentives for tree planting
are crucial.

e Socio-economic conditions and extents of tree canopy can be summarized to target tree
planting and preservation efforts in different parts of the city.

e The city’s rights of way contain 16% of existing canopy and 32% of possible canopy, suggesting
that opportunities exist for increasing the number of street trees.

In 2010 Robert Loeb published the article, Diversity gained, diversity lost: long-term changes in woody
plants in Central Park, New York City and Fairmount Park, Philadelphia, which examines changes in
species diversity in Central Park and Fairmount Park from their beginnings (mid-late 1800’s) to the
1970’s. Loeb noted that species diversity was greatest in Fairmount Park in 1880. The change in species
was “less than 50% increase in native trees, close to doubling of native shrubs, greater than 350%
increase for alien trees; and more than four-fold increase in alien shrubs” (Loeb 2010, 126). By 1970
Fairmount Parks total species diversity was 2/3 less than it was at its height, through a combination of
visitor abuse of the parks and natural calamity. Loeb’s conclusion is that to maintain plant diversity in
parks there must be a combination of education toward more conducive visitor behavior toward plants
and soils; as well as supplemental/replacement plantings (Loeb 2010).
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2011

The 2011 Benefits of Trees and Urban Forests: A Research List includes a few Philadelphia-specific stats

of relevance for consideration of Woodland resources and need for conservation, restoration and

resilience in function (Alliance for Community Trees, 2011).
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Philadelphia’s $1.5 billion stormwater management plan focuses almost exclusively on
eco-friendly solutions--bioswales, permeable pavement, street trees--as a way of
reducing the city’s 15 billion gallons of annual water overflow.

The stormwater management value of Philadelphia’s parkland and trees is $5.9 million
annually.

Trees and shrubs in Philadelphia removed 971 tons of air pollution annually at value to
society of $4.8 million.

Philadelphia’s water management plan includes improved and built green areas to
capture stormwater, which will increase nearby property values by $390 million.

New tree plantings increased surrounding housing values by approximately 10%, in the
Philadelphia neighborhood of New Kensington, which translates to a $4 million gain in
property value through tree plantings.

According to Time Magazine in 2007, San Diego lost a quarter of its tree cover; the tree
cover in Michigan, North Carolina and Florida has fallen to 27% of what it once was;
Chicago and Philadelphia are just 16%.

Philadelphia lost 200,000 shade trees between 1976 and 2004, according to a 2004
study by forestry consultants.
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Appendix B - Spatial Assessment Figures

Regional Landscape Ecology Mapping
Forests - Figure B-1

This figure presents existing forest and core forest habitat within the 50-mile radius zone described
above. Landcover data was extracted from the National Land Cover Dataset (NLCD) provided by the
USGS. NLCD is a 30-m resolution raster dataset, and is of a suitable resolution for analysis at this scale.
All forest cover types in the NLCD were reclassified to a generic ‘forest’ type. This provided the basic
distribution of forest cover. In order to determine core forest habitat, the forest cover was buffered
100-m inward from the edge of each polygon, any patches of forest existing more than 100-m from the
edge of a forest patch were classified as core forest habitat and sorted by size. All figures include water
body and stream data extracted from the NHD Plus hydrologic dataset, obtained from EPA/USGS.

Forest Gaps - Figure B-2

To identify isolated forest patches within Philadelphia, a gap analysis was conducted using the vector-
based landcover dataset provided by PPR. A minimum threshold of 1 acre was selected, and all forest
patches 1 acre or greater were initially displayed. Upon examination of the data subset, it appeared that
some patches of forest were neighborhood street trees, which were being captured as true forest
patches. This was due to the forest land cover type in this dataset being identified via canopy extent. In
order to remove non-forest tree patches from the data, the Natural Heritage Inventory (NHI) potential
green space layer provided by PPR was added to the model. All forest patches over one acre that
intersected the NHI layer were retained, while all others were removed. Using ArcGIS the distance from
each forest patch in the resulting dataset to its nearest neighboring patch was measured, and the results
were sorted by distance. Additionally, the hydrological polygon and plotline data provided by PPR was
buffered outward 100ft to illustrate riparian zones around hydrologic features (streams and creeks).
Wetland data is taken from the National Wetland Inventory (NWI) provided by USFWS.
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Appendix C — Site Observations
The following are summarized observations made during the team’s brief field visit hosted by
Philadelphia Parks and Recreation.

Fairmount Park West

Greenland Nursery and Recycling Center: An area of heavy deer browse, the nursery production area
enclosed in deer fencing (about 11 acres); significant invasive species are present including vines (mile-a-
minute, oriental bittersweet, porcelain berry, English ivy, Japanese honeysuckle) and trees (including
tree-of-heaven and paulownia); Recycling Center wood waste collection and recycling (including debris
from hurricane Sandy) and potential opportunity for re-use of certain wood and mulch as part of forest
restoration amendments).

Fairmount Park East

Prior management and restoration includes reforestation plantings, meadow release (including old fill
area meadow, about 7 acres) and coordinated volunteer restoration efforts. Forest impacts include
deer browse damage and invasive plant species, stressors include roadway vectors and disturbed forest
edges); and needs & opportunities include the potential for some additional reforestation plantings in
select open areas and additional woodland invasive species management.

Tacony Creek Park

Adams Avenue to Roosevelt Blvd., new recreation path south of Roosevelt Blvd: Stream valley
floodplain includes riparian forest, meadow and wetland areas. The new recreational path was still
being paved at the time of the site visit. Prior restoration and management includes stream restoration,
volunteer riparian plantings, slope reforestation, and native meadow establishment. Forest impacts and
stressors include deer browse damage, Japanese knotweed re-colonization, porcelain berry invasion into
plantings, lack of native understory and excessive downed woody debris. Management and restoration
needs and opportunities noted include deer management (culling), additional Japanese knotweed and
porcelain berry control, vernal pool wetland enhancement and edge area trash and debris clearing.

Pennypack Park

Pennypack on the Delaware, recreation path from Algon Ave. to Welsh Rd., Verree Meadow, and Fox
Chase Farm: Areas of successional to maturing mid-succession forest along the path and main stream
valley and slopes, with narrower riparian woody vegetation, open fields (including mowed lawn) along
the Delaware, and at Verree Meadow and Fox Chase Farm. Prior projects along the path valley area
include planting along the floodplain (limited success), planting along slopes and openings (trees &
shrubs) including floodplain to upland and with Friends of Pennypack Trees & Trails Committee. Impacts
and stressors along the valley include deer browse, path vectoring of invasive species, legacy sediment
terrace and invasive species colonization (Japanese knotweed and mile-a-minute); associated needs and
concerns over future ash tree management as emerald ash borer moves in as well as need for additional
deer management and understory diversification.
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Pennypack on the Delaware has an established native meadow area and scattered trees. Impacts and
stressors include unplanned mowing by others, some areas of debris; and there are needs and
opportunities to expanded parts of the riparian buffer, manage common reed invasion, and provide an
evergreen tree roosting grove (not on fill mound).

Verree Meadow is a newly established warm season grass meadow along with perimeter woodland
edge plantings of trees. In terms of forest edge impacts and stressors, extensive invasive species were
removed here and there is a need for follow-up monitoring and some additional control of Japanese
stiltgrass and mile-a-minute).

Fox Chase Farm has open fields, pastures, specimen trees and variable woodland conditions along the
riparian buffers. Repairs have focused on drainage impacts. A wetland restoration included removal of
a parking lot and the creation of a wet meadow near the dam area. The area has forest resource
impacts associated with historic clearing, agricultural use and grazing. There is an opportunity to
improve and expand some areas of riparian buffer, along with the potential to demonstrate working
lands best practices for riparian buffer management and water quality protection.

Fernhill Park

This park includes open field, parking lots, scrub-shrub depressions, wooded slope and highly disturbed
forest stands. Prior projects include a Forest Service project with invasives control and native plantings,
along with clearing of invasive species on slopes and revegetation. Non-native invasive species and
impacts occur in the highly disturbed forest stand, particularly impacted by extensive porcelain berry
invasion along the ground cover and climbing trees, and along with additional Japanese honeysuckle and
English ivy. Needs and opportunities include a potential project to provide significant invasive plant
control (minimum 2 seasons) followed by future reforestation plantings and management.

On December 6, 2012 Biohabitats, Inc. visited Wissahickon Valley Park (Northwest Headquarters,
Andorra and Houston Meadows, Carpenters Woods, Forbidden Drive, and Bluebell Picnic Grove;
Fairmount Park West (Chamounix Stables); and Cobbs Creek Park (Naylor’s Run, 72" and City Ave.,
Morris Park, Church Lane, and Bocce Woods).

Wissahickon Valley Park

The Northwest (District 4) Headquarters area, a regional PPR maintenance yard located off of Henry
Avenue, includes open storage and yard areas, fields, pond and swale and forest. Prior projects include
stormwater best management practices including retention pond with native marsh plantings and an
infiltration swale with native woody tree and shrub plantings. Site impacts that have been addressed by
the projects include stormwater run-off from the service yard and gully erosion; and current impacts
include non-native invasive and weedy plants. One additional opportunity in this area is treatment to
reduce the abundance of locust saplings and invasive species management for Japanese honeysuckle,
oriental bittersweet and European privet.
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The Andorra and Houston Meadow sites are predominantly established native meadow with tree groves
and a forested perimeter. Houston Meadow occurs over a unique geologic formation that influences soil
character and vegetation. These projects sites are extensive meadow community restoration areas
dominated by native warm season grasses. These sites involved extensive non-native invasive plant
species removal and herbicide treatment and an area of deer exclosure fencing to protect a portion of
the forest to establish understory re-growth. Related forest impacts have included woody vines invasion
(heavily along edges and open areas) and substantial deer damage including browse and rubs. The
needs and opportunities include annual mowing management of the meadow grasses, follow-up spot
spraying of invasives, extended monitoring and the potential to expand deer fence protection to more
forest area.

Carpenter’s Woods, in the Mt Airy Neighborhood on the northeast side of the Wissahickon Valley park,
is a deciduous forest stand in a neighborhood and it has undergone a restoration and management
project to treat a variety of heavily invaded non-native plants including English ivy, pachysandra, burning
bush, oriental bittersweet, Norway maple and Japanese knotweed (edges). Impacts and stressors to this
Woods have included the invasive species mentioned, some deer pressure, and stormwater gully run-
off. Additional opportunities include volunteer planting and management, additional herbicide follow-
up treatment, and controlling areas of English ivy climbing up trees.

Forbidden Drive traverses the scenic and extensive deep valley along the Wissahickon through the heart
of this historic valley along the creek floodplain, past iconic features such as the Valley Green Inn, and
framed by forested slopes of deciduous forest and grove of the evergreen eastern hemlock. Prior
restoration and management projects include open grass area conversion with reforestation plantings,
invasive species including Japanese knotweed, wineberry, oriental bittersweet and other invasive vine
clearing (including efforts of the Friends of Wissahickon ‘Vine Crew’), trail closures and re-routes by
Friends of Wissahickon (FOW), stormwater BMPs (including Valley Green rain garden), and numerous
slope erosion, major gully repair/stabilization and native plantings (with PP&R, FOW and the
Philadelphia Water Department).

The Bluebell Picnic Grove area includes parking and picnicking facilities, open lawn and deciduous woods
edge. This area was the subject of a prior stormwater gully repair and stabilization project. The
stressors in this area (and prior impacts) include stormwater run-off from roads and parking. Additional
needs for this area include invasive species monitoring, and follow-up treatment of invasive vines and
mugwort.

Fairmount Park West

Chamounix Stables: An area of mixed deciduous wooded slopes. This area is part of the on-going deer
management program, and there have been volunteer clean-up, invasive control and planting projects.
Stressors include extensive deer browse on canopy species saplings and only browse-resistant shrubs
are present. An opportunity exists here to augment and protect the missing regeneration of native
seedlings to saplings in order to provide for future forest canopy.

© Biohabitats, Inc. ® RESTORING THE EARTH AND INSPIRING ECOLOGICAL STEWARDSHIP® VI-17

4/5/2013



Appendices
Philadelphia Parks & Recreation — Parkland Forest Management Framework
Philadelphia, PA

Cobbs Creek Park

Naylor’s Run, 72" and City Ave., Morris Park, Church Lane, and Bocce Woods: Morris Park is a
neighborhood park with open parkland lawn and trees, gardens and forested areas with paths. Prior
projects include an ARRA dead tree and invasive removal effort, park edge tree plantings, and wood chip
trail mulching. Opportunities exist to tap into and augment the extensive volunteer steward work in the
park to removal invasive species and perform follow-up maintenance. Related opportunities include
providing additional resources to cut and spray tree-of-heaven. The 72" and City Ave. area of the park
includes an extensive wet meadow prior restoration project establish with wetland grasses and forbs
adjacent to forest. Impacts and stressors to the forest include invasive vines along the edges and some
evidence of deer browse. This area is one of the park restoration monitoring sites that have been
recently evaluated. This site has the opportunity to inform adaptive management for woods and
meadow edge transition areas.

Naylor’s Run is an area with deciduous woods, scrub-shrub and open field cover. A project was
completed in this area addressing stormwater drainage and wetland restoration with marsh plantings.
Deer damage and the re-invasion of non-native invasive vines, including on trees, are noted impacts. In
addition to additional invasive vine treatment this area could also provide expanded environmental
education opportunities for wetland studies of water quality, vegetation and wildlife.

Church Lane is an area of mowed lawn, street trees, woodland edge and native plantings. An ARRA
project here included invasive species management of Norway maple, bush honeysuckle, and other
invasive vines as well as native tree planting with tree protection shelters. Forest impacts and stressors
include edge invasion and deer browse. Management opportunities include follow-up treatment of
Japanese knotweed and stewardship-based plant care.

Bocce Woods is an area with deciduous woodlands, tree plantings and scrub-shrub edges. Prior projects
include invasive tree management for tree-of-heaven, Norway maple and cork-tree, and native
reforestation plantings. Impacts and stressors include urban neighborhood interface, deer damage,
invasive plants and drought after plantings. Additional opportunities here include woody debris
management and beneficial use, developing a follow-up maintenance plan, bush honeysuckle removal,
and additional Japanese stiltgrass and mile-a-minute invasive species management.
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Appendix D — Partial list of Invasive Plant Species present in Fairmount Park system

Trees

Acer platanoides

Acer pseudoplatanus
Aesculus hippocastanum
Ailanthus altissima
Albizzia julibrissin

Alnus glutinosa
Broussonetia papyrifera
Catalpa bignoniodes
Eudoia hypenhensis
Kalopanax pictus

Morus alba

Paulownia tomentosa
Phellodendron levallei
Prunus avium

Toona sinensis

Norway maple
Sycamore maple
Horsechestnut
Tree-of-heaven
Mimosa

European black alder
Paper mulberry
Catalpa

Bee bee tree

Castor aralia

White mulberry
Princesstree
Cork-tree

Bird cherry

Cedrela/ Chinese toon tree

(formerly known as Cedrela sinensis)

Ulmus pumila

Shrubs and vines
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Acanthopanax sieboldianus
Actinidia arguta

Aesculus parviflora

Akebia quinata
Ampelopsis brevipedunculata
Aralia elata

Berberis thunbergii
Celastrus orbiculatus
Deutzia scabra

Eleagnus umbellata
Eunymous fortunii
Euonymous alatus

Hedera helix

Ligustrum obtusifolium
Lonicera japonica

Lonicera maackii

Lonicera tatarica
Pachysandra terminalis
Philadelphicus coronarius
Rhodotypos scandens
Rosa multiflora

4/5/2013

Siberian elm

Five leaf aralia
Hardy kiwi
Bottlebrush buckeye
Fiveleaf akebia
Porcelainberry
Devils walking stick
Japanese barberry
Oriental bittersweet
Deutzia

Autumn olive
Running euonymous
Winged euonymous
English ivy

Border privet
Japanese honeysuckle
Amur honeysuckle
Tartarian honeysuckle
Pachysandra

Mock orange
Jetbead

Multiflora rose
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*  Rubus laciniatus

e Rubus phoenicolasius
e Symplocos paniculatus
e Viburnum dilatatum

e Viburnum plicatum

e Viburnum sieboldii

e Vinca minor

e Wisteria sinensis

Herbaceous Plants

* Aegopodium podagraria
e Alliaria petiolata

e Artemesia vulgaris

e (Cirsium arvense

e Clematis terniflora

e Hemerocallis fulva

e Humulus japonicus

e Lythrum salicaria

e Macleaya cordata

*  Microstegium vimineum
e Miscanthus sinensis

e Perilla frutescens

e Phragmites australis

e Polygonum cuspidatum
e Polygonum perfoliatum
e Pseudosasa japonica

e Pueraria lobata

e Ranunculus ficaria

e Urtica dioca
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Cut-leaved blackberry
Wineberry
Sapphireberry
Linden-leaf viburnum
Doublefile viburnum
Siebold viburnum
Periwinkle

Chinese Wisteria

Goutweed

Garlic mustard
Mugwort

Canada thistle

Sweet autumn clematis
Orange day-lilly
Japanese hops

Purple loosestrife
Plume poppy
Japanese stiltgrass
Japanese plume grass
Beefsteak plant
Common reed
Japanese knotweed
Mile-a-minute
Bamboo

Kudzu

Lesser celandine
Stinging nettle
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Appendix E — Friends Groups in the City of Philadelphia

Friends groups are community-led organizations primarily established to support and advocate for
specific park areas. Friends groups work in close partnership with PPR staff to create

welcoming community green spaces and positive experiences with nature at the neighborhood level.

(Source: http.//www.phila.qgov/ParksandRecreation/getinvolved/friendsqroups/Pages/default.aspx, accessed on
February 7, 2013.)

Center City

e Cianfrani Park

e Clemente Park and Playground
e Delancey/Three Bears Park
e  Fitler Square

e Julian Abele Park

e Louis Khan Park

e Moyamensing Point

e Rittenhouse Square

e Schuylkill River Park

e Seger Park Playground

e Shot Tower

e Starr Garden

e Weccacoe Playground

e Campbell Square

e Fairhill Square

e Fischer Park

e Historic Penn Treaty Park
e Hunting Park

e Lemon Hill Mansion

e Ned Wolf Park

e Shevchenko Park

Northeast
e Pennypack Park
Northwest

e Fountain Street Steps
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South
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Germany Hill

Gorgas Park

Inn Yard Park
McMichael Park
Sedgley Woods

Vernon Park
Wissahickon Neighbors
Wissahickon Valley Park

Bardascino Park
Beck Park

Capitolo Playground
Dickinson Square
FDR Park

Gold Star Park
Hawthorne Park
Jefferson Square
Karen Donnelly Park
Mifflin Square
Stinger Square

Bartram's Garden
Ben Barkan Park
Cedar Park

Clark Park

Cobbs Creek Park
Morris Park
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