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The Climate for Change

This document identifies precedents and innovations in forestry and natural resource management based on
a close review conducted by the Greener Arlington Team (GAT), a group of environmental scientists,
researchers and urban foresters selected by Arlington County Department of Parks and Recreation (DPR),
ultimately, to produce a Forestry and Natural Resources Plan (FNRP). Participating organizations include
American Forests (lead), Biohabitats, ETM Associates and SavATree.
The GAT reviewed regulations and plans of, and conducted interviews with, four Virginia jurisdictions (Fairfax,
Prince William and Albemarle Counties, as well as the City of Richmond) and two recognized innovators in the
subjects – Seattle, Washington, and Montgomery County, Maryland. Perspectives from additional
jurisdictions are provided to supplement information from these six municipalities. Innovations and
precedents were identified primarily from document and code review, supplemented by interviews with local
government planners, community arborists, foresters and park and natural resource managers. A brief
characterization of the bureaucratic structures and planning status are provided in Appendices A.1 and A.2.
The FNRP will integrate forestry and natural resource issues into a single plan. This document, however,
reflects the organization of these issues as observed in the benchmarked communities.
Natural Resource Management
Three trends characterize Natural
Resource Management at the
county or municipal level in
recent decades. First is the
distinction between recreational
and open space resources. Once
firmly co-located and managed in
a similar structure, recreational
and open space (active and
passive) parks now are
increasingly managed separately
in local bureaucracies, as
managers increase their focus on
green infrastructure and natural
area management, even in urban
areas. Second, natural resources
are increasingly managed with an
ecological or systems approach
across county properties, rather
than at specific sites or within
parks. This corresponds with a
broadening conception of natural
resources as permeating public
spaces and benefiting from
management in locations such as
school campuses or other public
land. Finally, in a trend greatly
accelerated by COVID-19 and the demand for outdoor recreation, managing and protecting natural resources
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is simply viewed as a higher priority in more urbanized areas, incorporating emphases such as climate change
preparedness and native plants, and recognizing that natural resources provide both recreational and cultural
services to communities, yet cannot withstand an infinite increase in visitation.

Urban Forest Management
The evolution of urban forest management has followed a similar pattern. In the face of extreme climate risks
with severe consequences to people and place, urban forestry has emerged as a primary tool for sustaining
healthy communities. 1 No longer are trees prized only for their natural beauty. Trees are now viewed, in the
words of then-Mayor of Des Moines Frank Cownie, as “the most dependable workers in our city. They show
up, do their jobs, and all they ask from us is to keep them healthy.” 2 That task becomes more difficult as time
passes.
Development pressure continues to push nature off the landscape. 3 And communities have adopted many
different approaches to preserving, conserving or replacing trees at risk from development. Unlike specific
natural resource issues – where responsibility is often allotted to one or more closely linked offices, urban
forestry activities are almost always spread across multiple departments.
Each of the benchmark communities divides them differently. In Virginia, parks departments generally serve
as the primary public land manager, often with collateral responsibilities for private property as well. But
other agencies – state and local transportation, public works, stormwater, environmental services, schools –
have a stake in urban forests too.
More important, different departments within the same jurisdiction may understandably place higher priority
on core functions – perhaps, during tight budget times, paying less attention to assigned forestry and/or
natural resources goals. Mismatched alignment of goals and ad hoc – often irregular – connections among
agencies often impede progress toward urban forestry goals.

Benchmark Communities

Based on input from the County, the GAT chose six communities to benchmark – four in Virginia to assess
programs that operated under the same state-driven policy framework; and two others to identify practices
and protocols that might serve Arlington. Examples from additional municipalities were also brought in, as
appropriate, to highlight forestry and natural resources practices from around the country.

Large or Small: All Face Similar Issues
The benchmark communities examined by the GAT are all larger than Arlington – in some cases more than 10
times as big. Populations are commensurate with acreage. Larger landscapes and populations – even
budgets, for that matter – do not necessarily lead to better programs or easy solutions to the problems
shared by all the communities sampled.

1

Urban Nature for Human Health and Well-Being: A research summary for communicating the health benefits of urban trees and
green space. February 2018. United States Department of Agriculture, U.S. Forest Service, FS 1096: Washington, DC.
https://www.fs.usda.gov/sites/default/files/fs_media/fs_document/urbannatureforhumanhealthandwellbeing_508_01_30_18.pdf
2 Frank Cownie, Speech to US Conference of Mayors, 2011.
3 Nowak, David J. and Greenfield, Eric J. 2018. Declining Urban and Community Tree Cover in the United States. Urban Forestry &
Urban Greening, 32: 32-55. https://doi.org/10.1016/j.ufug.2018.03.006.
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Size and Population of Study Communities
Metric

Arlington
County

Fairfax County

Montgomery
County

Seattle

Richmond

Albemarle
County

Acreage
Population
Primary
Ecosystem
Character

16,891
236,842
Chesapeake
Rolling
Coastal
Plain;
Northern
Inner
Piedmont;
Piedmont
Uplands

324,949
1,040,133
Chesapeake
Rolling
Coastal Plain;
Piedmont
Uplands;
Triassic
Lowlands

53,620
708,823
Central Puget
Lowland

Temperate,
Humid
Subtropical
40

40,032
227,226
Chesapeake
Rolling Coastal
Plain;
Northern Inner
Piedmont;
Piedmont
Uplands;
Triassic
Lowlands; Trap
Rock and
Conglomerate
Uplands
Temperate,
Humid
Subtropical
43

464,640
108,900
Piedmont

Climate

256,956
1,143,529
Chesapeake
Rolling Coastal
Plain;
Northern Inner
Piedmont;
Piedmont
Uplands;
Triassic
Lowlands;
Trap Rock and
Conglomerate
Uplands
Temperate,
Humid
Subtropical
41

Prince
William
County
222,720
470,335
Piedmont

Temperate,
Humid
Subtropical
44

Temperate,
Humid
Subtropical
44

Precipitation
Inches

Temperate,
Humid
Subtropical
41

Temperate

Mediterranean

37

Outside of localized challenges from flood, storms and fire, most jurisdictions face issues shared in part by the
others – despite differences in ecosystems.
Based on SavATree’s assessment, larger communities tend toward more complex organizational structures
with multiple entities involved. Dividing and allocating responsibilities among different departments can lead
to overlaps and redundancies in services, as well as inefficient allocation of resources. In addition, waterrelated natural resources tend to be managed by a different entity than land-based natural resources, often
resulting in differing goals.
Though much of its natural resource
management is under a dedicated unit, Seattle
has one of the more complex organizational
structures for urban forestry, with
responsibilities for urban trees divided among
seven different agencies. See Appendix B.

“We meet annually to plan our agencies’
work and follow up informally. But there
are a lot of moving parts and, no doubt,
it’s hard.”
Sandra Pinto de Bader
Seattle Office of Sustainability and Environment

Arlington is smaller, but almost fully built out
and experiencing sustained redevelopment as new employers settle in the County and older buildings age
out of the marketplace.
Accordingly, the County deals with a more tightly drawn set of issues, thus allowing the Urban Forest
Manager to serve effectively as an informal, ad hoc consultant to other agencies.

Factors Effecting Municipal Staffing and Budgets
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The size of forestry and natural resources staffs and budgets reflect local circumstances, among others:
•
•
•
•
•

Revenue sources
Local environmental concerns
Historic organizational structure
Forms of governance
General public and political orientation

Detailed descriptions for each community can be found in Appendices A.1 and A.2.
The Dillon Rule
All Virginia benchmark communities fall under the Dillon Rule. Accordingly, local rules are subject to review
and reversal by the legislature in Richmond. In Virginia, most often, the Dillon Rule has been applied to land
use, taxation, zoning and social issues. Initiatives blocked by the legislature under the Dillon Rule in Arlington
include extension of health insurance to domestic partners, collective bargaining procedures for teachers and
taxation of single-use plastic bags. State law even reserves to the legislature the right to determine location
of cell towers, with or without agreement from the municipality.
In two notable Dillon Rule cases – in Georgia and Texas – state lawmakers recently considered, but did not
enact, legislation that would prevent local jurisdictions from restricting tree removals on private lands.
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Governing State Laws
Virginia and Maryland communities are subject to state law implementing the federal Chesapeake Bay
Protection Program and the states’ Chesapeake Bay Preservation Acts. In Virginia, local activities are also
subject to a variety of state laws and rules, including the following:
•
•
•
•
•
•
•
•

Wildlife Action Plan
Virginia Outdoors Plan 4 (Primarily guidance but required for state eligibility for LWCF)
Wildlife Corridor Action Plan
Stormwater, erosion and sediment control laws, as well as associated manuals and Best Management
Practices (BMP) guidance
Wetlands and floodplain rules
Herbicide and pesticide use
Streamside protection
Zoning

Forestry and natural resources management in Arlington County are influenced by the Chesapeake Bay
Preservation Act and its attendant regulations. Under the Commonwealth law implementing the federal
program, Arlington has established rules governing sensitive land deemed Resource Protection Areas (RPAs).
RPAs require a vegetated buffer no less than 100 feet wide adjacent to tidal shores, tidal wetlands or nontidal wetlands connected by surface flow and contiguous to tidal wetlands or along water bodies with
perennial flow. The entire County is deemed an RPA, extending the protection of the RPA areas to adjacent
floodplains; highly erodible soils and steep slopes, highly permeable soils and non-tidal wetlands are not
included in RPAs.

Benchmark Community Comparisons
Approach
All of the benchmark communities separate to one degree or another their forest and natural resource
management activities. The benchmark report on other communities reflects this bifurcated approach; given
this, the GAT can only accurately assess forest and natural resource management as they do – separately.
Even so, the GAT believes what was learned can serve as a solid foundation for Arlington’s integrated forest
and natural resources plan.
The chart on the following page summarizes key data points for each of the benchmark communities.
Information was collected through examination of publicly available reports, studies and government
documents, and supplemented by interviews with staff from the various jurisdictions. See Appendix L for the
references.

4

To qualify for federal funds, the plan is developed at the state level and provides guidance to local officials.
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Municipality

Arlington County

Prince William County

Richmond

Albemarle County*

Fairfax County

Montgomery County, MD

Seattle, WA

Amount of
Natural
Resources

248 acres, 126 acres in
higher value Natural
Resource Conservation
Areas

5,000+ acres of parkland,
some are natural areas

2,800 acres, 169+ parks,
open spaces, athletic
fields and playgrounds

~156,539 acres of
conservation “focus
areas;” ~870 miles of
streams

~50,000 acres of open
space

~29,000 acres of conservation
or natural areas

~6,400 acres of parks and
extensive natural areas

Maintenance/
Operations
Provider

Natural Resource,
Forestry, Other Units:
DPR
-Department of
Environmental Services
Stream Restoration
Projects

Department of Parks,
Recreation, and Tourism
and the Public Works
Department

Parks, Recreation &
Community Facilities
Department, with Public
Utilities (stormwater),
Public Works (trees),
Sustainability
Department (open space
& land use)

Parks & Recreation
Department and the
Facilities and
Environmental Services
Department

Park Authority’s
Resource Management
Division (most NR);
Department of Public
Works (streams)

Natural Resource Stewardship
Division within Montgomery
Parks, with watershed & urban
tree care by Department of
Environmental Protection

Natural Resource Unit in
Parks & Recreation;
Public Utilities
(stormwater); Trees for
Seattle (urban forestry);
Office of Sustainability &
Environment (policy &
oversight)

General
Maintenance
Practices

integrated pest
management; native
plants preferred' planting
policy; chipped or left in
place downed timber;
reduced road salt use;
leaf mulch creation

restore streams, creeks and
ponds; reforest areas along
streams, parks and
construction sites; reduce
the impact of pests; expand
“no mow” and meadow
management

controlling invasive
species; maintaining
trails; improving tree
canopy; restoring and
improving understory
and groundcover

GIS field mapping;
strengthening landscape
regulations;
implementing
conservation &
restoration projects

inventory and analysis
(ongoing); protecting
natural capital through
permit and plan review;
manage wildlife;
ecosystem restoration;
controlled burns

integrated pest management;
spot mow meadows; monitor
and restore streams;
reforestation; habitat
restoration; invasive control;
wildlife management

areas divided into zones;
integrated pest
management;
restoration; BMPs for inhouse, crew manual for
contractors

Management
Challenges

limited resources and
staff time; deer; climate
change; pests; invasives;
user pressure.

development pressures;
changing demographics;
lack of big picture planning
on individual projects

invasive species; heavy
use; flooding;
development pressures

(no interview)

invasive species; limited
and restricted funding;
master plans developed
before NR inventories

invasive species; unsanctioned
trails; deer; infrastructure
maintenance conflicts

high use/growing
population; homeless;
climate change

Natural
Resources
Unit Budgets
& Funding

$260k personnel, $100k
invasive contractors,
$15k other operating

small portion of the
combined Environmental
Services, Buildings &
Grounds, and Historic
Preservation budgets

$1M James River Park,
~$100k invasive species
control

$112k water & soil
conservation; $440k for
environmental
management

General Fund only funds
staff; $75-$100k telecom
fund; $250k IMA
program

$6.5M for Parks, Planning &
Stewardship, ~$150k for
Vegetation Ecology &
Management Unit

$1.5M for forest
restoration, including
$400k capital projects

Tree Canopy
Goal/Current

No Goal/41%

-

No General Goal but –
60% on public
property/57%

No Goal/45%
Charlottesville

45%/57%

No Goal/50%

30%/28%

Approximate
Forest Acres

6,015 w/o DCA, DoD

-

-

-

144,768

157,219

15,167

Street Trees

20,355

-

84,000

-

-

~350,000

~130,000

All statistics are approximate and were developed at different times using different methodologies – rendering direct comparisons problematic. Information for some communities was not readily available.
(Notes: GIS = Geographic Information Systems; IMA = Invasive Management Area)
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For each community, the GAT first completed a deep scan of publicly available documents that describe
their respective forestry and natural resources activity: plans, operating manuals and guidelines,
progress reports, ordinances and regulations, relevant state law and press reports on program impact.
The GAT interviewed several individuals from each jurisdiction through telephone and video conference
calls, often in group discussions with as many as four different individuals.
Discussions were open-ended but were loosely structured around a common set of questions and
topics. Participants varied, but were drawn primarily from parks, transportation, natural resources and
environmental services, sustainability offices and public works. A select list of individual respondents is
included in Appendix M.

General Observations
Forestry
Staffing and Budget. Staffing and budget comparisons for forestry among the benchmark jurisdictions
are difficult to draw. Different aspects of the same function can be seated in different agencies,
departments, programs or subprograms. Among the benchmark communities, elements are handled
alternately by the local or state transportation agency, the parks department, stormwater management
or public works – or some combination thereof.
Fairfax County offers a good example.
•
•

•

VDOT manages street trees. Most roads in Fairfax are state-owned.
The Urban Forest Management Division oversees conservation on development sites and
reviews development permits. The Urban Forest Management Division (UFMD) is a unit of
the County’s Public Works and Environmental Services Department and employs 20–23
individuals: two are assigned administrative tasks; the remaining technical staff includes
International Society for Agriculture (ISA) Certified Arborists* (some with Tree Risk
Assessment Qualifications [TRAQ]), Registered Consulting Arborists, and as many as six
working in the Forest Pest Branch. The UFMD itself is budgeted through the County’s Public
Works and Environmental Services Department. Forest-related funds are allocated from the
budget for Stormwater Services. In 2020, approximately $3.4 million was allocated to the
budget. No further breakdowns were publicly available to establish what proportion of this
amount was dedicated to urban forestry activities.
The Parks Department manages approximately 23,890 acres split among 427 parks, with a
staff of 31. Technical staff includes two arborists, two tree care specialists, three ecologists,
three naturalists as well as tree trimmers and a horticultural technician.

Total expenditures are difficult to estimate. Not every activity is captured in a specific line item; many
are funded with resources allocated within another, not readily identifiable budget category.
*The ISA serves as the credentialing body for skilled tree workers and the American National Standards Institute (ANSI)-designated developer of
standards for tree care.
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Appendix A.2 includes brief descriptions of how forest-related work is administered in several of the
benchmark jurisdictions. As background on budgets generally, Appendix C includes a comprehensive
budget analysis of some 667 different communities compiled by Professor Richard Hauer, PhD, and
colleagues at the University of Wisconsin, Stevens Point. 5

Certification. All jurisdictions report at least one member of their tree management staffs had qualified
under ISA or other certification programs. Arlington appears to have the most certified personnel as a
percentage of overall staff, and the strongest commitment to pursuing ISA TRAQ certifications.
Standards. Every jurisdiction commits that staff and contractors will adhere to American National
Standards Institute (ANSI) A300 standards.
Natural Resources
No single organization or staffing arrangement suits all jurisdictions. Most communities aim at resolving
environmental and ecological challenges specific to their landscape. Often these issues are identified at
the federal level. Responsibility for managing them falls to the state and ultimately, municipalities.
States also promulgate rules for natural resources management to which communities must adhere.
Where and how these rules are administered locally will vary from state to state, and even among
jurisdictions in the same state. In the past, individual agencies assumed responsibility for issues deemed
immediately relevant to their charter. Now, responsibility has flowed beyond agency silos. Natural
resource issues have become key elements in comprehensive plans, zoning and building codes, climaterelated and resilience plans, subdivision and infill development rules – as well as through joint (but not
always well-aligned) action by multiple agencies. For example, California now requires that all general
plans include a conservation element to address issues related to conservation, development and
utilization of natural resources. Planners must consider at the outset how proposed development will
affect water and its hydraulic force, forests, soils, rivers and other waters bodies, wetlands, harbors,
fisheries, wildlife, minerals and other natural resources. A description of how each benchmark
jurisdiction organizes natural resource activity is included in Appendix A.1.

Cross-Cutting Management Activities
Some activities assessed by the GAT did require connections between natural resources management
and urban forestry. Others, in particular pest management, were administered by different departments
altogether – but operated in support of both natural resources and forest management goals.

Visitor Use Management
Across the benchmark communities, increased use and its impact on forestry and natural resources
were identified as a major challenge. Aside from increased use from population and density increases,
the COVID-19 pandemic has exacerbated the issue as more people are using parks, trails and natural
areas.
Benchmark communities noted that visitors may make unpermitted modifications – for example, trails
and water access points – that cause disruption and damage. In response, the communities have made

5 Hauer

R.J. and W. D. Peterson. 2016. Municipal Tree Care and Management in the United States: A 2014 Urban & Community
Forestry Census of Tree Activities. Special Publication 16-1: College of Natural Resources, University of Wisconsin – Stevens
Point. Although somewhat dated, Professor Hauer [personal communication] believes general patterns likely have not changed.
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some unsanctioned paths and areas “official” to try to dissuade future disturbance and focus use away
from remaining natural areas.

Approaches
Richmond has experimented with one-way trails in crowded areas. At the outset of the pandemic, the
Trail Foundation implemented one-way use along the Butler Trail, which circles Lady Bird Lake in Austin
TX to manage the spike in trail use. Other systems are likely to follow.
Education, signage and improved sightlines have also been deployed to divert visitors and reduce
overuse of crowded areas. The impact of broad-scale education and outreach appears to be limited by
the same factors that polarize public debate: proponents believe what they believe and tend to ignore
what they don’t.
Another option to address areas being overused and heavily impacted involves increased maintenance
levels and staff presence in the affected areas. Seattle is addressing this in parks via the Seattle Parks
Foundation, which is generating funding to help address deferred maintenance and enable increased
maintenance for parks. Other park systems deploy sanctioned (sometimes uniformed) volunteers to
reduce trail conflicts, monitor use and assist visitors.
Mountain Bikers
Mountain bikers, indeed, represent an unusual challenge to park managers. Current science suggests
that mountain biking on authorized trails causes no more environmental damage than other uses,
including hiking. On the other hand, unauthorized trails created by bikers themselves present a
significant threat to plants, wildlife and water quality.
Mountain bikers desire unique trail features that often have environmental impacts that can spread
beyond the immediate area, especially when they fall into disrepair. 6 They also may lead to greater soil
excavation, timber harvesting, importing of materials and potentially greater amounts of garbage as a
byproduct.
Most mountain biking groups acknowledge that, without the careful planning and engineering solutions
applied to authorized trails, these ad hoc pathways contribute to declines in biodiversity and erosion,
with detrimental impact on water quality. To help curb this problem, some communities have increased
availability of well-designed, sanctioned trails which can attract errant riders from nearby sensitive
areas, with apparent success.

Volunteer Management
Natural resources and urban forestry programs in virtually all communities involve some level of
volunteer support. Some employ their own staff (rarely more than one or two people) to recruit, train,
mobilize and support their volunteers. Often, these staff members are assigned to specific programs or
are aligned with one or two selected nonprofits. Overall, like Arlington, all the benchmarked
municipalities rely on some level of support from nonprofit partners to operate volunteer programs.
Fairfax County natural resource staff have a limited in-house capacity to manage volunteer programs.
Two staff help manage volunteers for a deer management archery program. A Park Volunteer Team (not
run by the natural resource staff) has a more general focus on parks but sometimes does natural
6

Pickering, C., J.G. Castley, W. Hill and D. Newsome. 2010. “Environmental, Safety and Management Issues of Unauthorized
Trail Technical Features for Mountain Bicycling.” Landscape and Urban Planning. 97(1): 58-67.
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resource work. Separately, Fairfax partners with the Invasive Management Area (IMA) Volunteer
Program, which helps control and manage invasive species in the County. There are 40 active IMA sites,
more than 35 acres under IMA management, and about 2,500 annual volunteers.
Montgomery County manages a “Weed Warrior” program that focuses on the removal of invasive
species. The program was originally created to help invest in more urban, degraded areas in the
southern part of the County that did not have as much natural resource work devoted to them. More
than 88,000 volunteer hours have been contributed annually for the past few years.
Richmond has one paid volunteer coordinator as part of their natural resource staff. The City also
partners with the Friends of James River Park and uses the Friends website to disseminate educational
information about natural resources, update the public on projects and provide a hub for volunteer
activities.

Seattle, perhaps, has the strongest and, typically, the most complex volunteer program of the
communities studied. Trees for Seattle is the City’s focal point for tree planting and education. It
includes the Trees for Neighborhoods program, which provides up to four free trees per household, and
the Tree Ambassador program, which supports volunteers to lead tree walks and be tree stewards,
providing care for public trees. Although the Tree Ambassador is City-led, other nonprofit organizations
have played – and continue to play – a role in its administration.
The City has also created the Green Seattle Partnership (GSP) with 30-plus partners to mobilize
volunteers. Partners include most of the park friends groups, universities, private companies such as REI
and a cadre of local foundations. The Partnership organizes volunteer activities to improve forest health,
plant trees and maintain local parks. The City of Seattle and regional nonprofit Forterra are principal
partners.

Pest Management
Fairfax County
The Forest Pest Branch is housed in the Department of Public Works and Environmental Services. Its role
is to monitor for, provide control of (when necessary and possible), and provide outreach and education
about forest insect pests and diseases.
Any insects or diseases for which the Forest Pest Branch provides services must first be approved by the
Virginia Department of Agriculture and Consumer Services and placed on the list of insects and diseases
that can be controlled with funds collected by local service or tax districts. To date, the insects and
diseases on this list are Asian long-horned beetle, emerald ash borer, fall cankerworm, gypsy moth,
sudden oak death, thousand cankers disease of walnut trees and hemlock wooly adelgid.
The Forest Pest Branch conducts an active outreach/public education program targeting school and civic
groups, as well as the public at large, to promote the benefits of healthy trees and forests.
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Prince William County
The Prince William County Mosquito and Forest Pest Management program is a branch of the
Environmental Services Division in the Department of Public Works. It operates similarly to that of the
Fairfax County. It involves a special tax district and activities are eligible after being approved by the
Virginia Department of Agriculture and Consumer Services.
Albemarle County
The GAT did not locate a forest pest program in Albemarle County government.

Montgomery County
Street trees are managed by the Maryland Department of Transportation. Montgomery County’s
program plants, prunes and removes trees; grinds stumps; performs tree preservation; and coordinates
utility line clearance. The County Arborist made no reference to pest management during the GAT’s
interview.
The Park Planning and Stewardship Division of Montgomery County Department of Parks, under the
guidance of the Maryland National Capital Parks and Planning Commission (M-NCPPC), is responsible for
forest management in County parks. This division has an Integrated Pest Management Program; it only
uses chemical control as a last resort for pest control and not for aesthetic or cosmetic purposes. The
Natural Resources Stewardship Section has units that include Wildlife Ecology and Management
(includes deer management), Vegetation Ecology and Management and the Weed Warriors program.

The Cities
It is unusual for cities to have forest pest management programs, as these are mostly built out without
extensive tree canopy. Street trees are often managed by DPWs or DOTs and these programs usually
focus on planting, pruning and removal. Parks departments are often focused on recreation and
programming rather than natural resources management. In the case of an acute, specific pest
outbreak, such as emerald ash borer, many cities will develop a limited program of treatment and a
broader program of removal with a focus on public safety.
Seattle
The City of Seattle is an exception to the rule. Led by the Department of Transportation, the City has
developed a Seattle Committee for Invasive Pests and an Urban Forest Pest Readiness Playbook in 2019
and conducted an Urban Forest Pest Ready self-assessment. Key threats presently are Dutch elm
disease, bronze birch borer, and winter moth. Pending pests of concern are Asian longhorn beetle,
emerald ash borer, Sirex woodwasp, and gypsy moth.
DPR also has an Integrated Pest Management program that has been in place for 40 years.
Richmond
The City of Richmond’s Urban Forestry Division manages street trees in the City. While it does not have a
formal forest pest management program, Richmond’s municipal tree policy does provide for pest
management of public trees. Most City street tree management programs primarily plant, prune and
remove trees. No forest pest management program was found in the Department of Parks, Recreation &
Community Facilities.
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Alexandria
The Urban Forestry Section of the City of Alexandria’s Department of Recreation, Parks, and Cultural
Activities states “…management activities include tree pruning, removal of diseased or dead trees and
planting new or replacement trees.” Pest management is not noted.

Alexandria’s Urban Forestry Master Plan (2009) notes the use of volunteers to identify pests and there
was a pilot program to treat a small number of trees for emerald ash borer in 2016. There are no
updates to the status of these activities.

Urban Forest
Selected Indicators: What Makes a “Successful” Program
The objectives, structure and operation of urban forestry programs vary dramatically from community
to community. But in the past five years, American Forests has determined that the most effective
programs share at least some of these characteristics: 7
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Collaborative long-range planning with other departments and regional organizations
Work plans that assign responsibilities to different departments and hold them accountable for
results
Formal structures for coordinating activities among different departments
Clear, enforceable rules – and the capacity to enforce them in a consistent and transparent
manner
Policies for valuation and recompense that reflect the full (ecosystem) value of urban trees
Robust incentives for, or regulation of, owners of trees on private property
Adherence to accepted national standards and best practices for both staff and operations
Continuing education, employee training and certification support
Strong connections with community organizations
Regular monitoring and maintenance of public trees
Periodic canopy assessment to guide decisions
Designated procedures for treatment of trees of historical, cultural or environmental
importance
Special practices for community-defined environmentally or ecologically significant sites
Established relationship with utility providers
Assured sources of long-term funding

The benchmarking analysis undertaken for Arlington examines many, but not all these factors.
In presenting the findings, the GAT considered governing state and federal laws that define the
boundaries for municipal action, as well as agreements made through the Metropolitan Washington
Council of Governments (MWCOG). Finally, to help measure the extent to which Arlington has achieved
its voluntary public commitments, the GAT also examined relevant progress toward achieving its status
as a Biophilic City. See Appendix D.

7

The GAT’s findings and conclusions are informed by tools and resources drawn from the Vibrant Cities Lab, an online resource
that includes a summary of best practices, as well as a proprietary program assessment and goal-setting tool.
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Arlington’s Urban Forest
Including DoD and
Airport

Excluding DoD and
Airport

Land Cover Classification

Acres

Percentage

Acres

Percentage

Tree Canopy

6,356

38%

6,015

41%

Pervious: Grass, low vegetation

3,786

23%

3,012

Impervious

6,346

38%

5,483

37%

126

1%

69

<1%

76

<1%

75

1%

16,691

100%

14,654

100%

Park Trees: ~100,000
Overall:
~755,400

Bare Soil
Open Water
Total

Sourced from Urban Tree Canopy Assessment, Arlington County. 2017.

21%
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Canopy Goal

PERSPECTIVE

Ambitious canopy goals are often considered to be an easily
communicated goal – a starting point for community education
and a catalyst for action. Municipalities can view them as an
umbrella under which different municipal government agencies
can align.

Philadelphia, long considered one of
the most sophisticated urban forestry
programs in the US, discovered last
year that, after nearly a decade, their
tree canopy had not only not
increased, but in fact had decreased.

Status
Some of the Virginia jurisdictions studied have set explicit
numerical canopy goals. Richmond’s new master plan calls for a
43 percent increase in total canopy cover – moving from 42 to 60
percent. Alexandria commits to no net loss of canopy – an
aspirational goal that fosters closer examination of how municipal
policies and practices might affect future tree canopy.

Focusing on a single metric for the
entire City was intended to make tree
canopy “everyone’s” responsibility. In
fact, it obscured the necessary steps
each stakeholder needed to take to
sustain the City’s trees and ensure
their benefits were available to all.

Findings
Reaching (or falling short of) a canopy goal can be a surrogate for
gauging the overall direction of an urban forestry program. But
many contend this metric remains too broad to gauge progress
on more targeted goals. Indeed, only a fourth of the 667
respondents sampled by Hauer 8 reported that canopy goals were
in place or being developed or revised.

Equity

PERSPECTIVE

Many communities around the nation, including the selected
benchmark jurisdictions, suffer glaring inequities in how tree
canopy is distributed among residential neighborhoods. The
consequences are profound: poorer health, higher crime,
environmental decay, among others.

Portland, Oregon, is one of many
cities that have acknowledged the
need for equity in distribution of tree
canopy and the benefits it brings.
Because these inequities are deeply
rooted in a history of systemic racism,
there are no simple solutions.

Status
Richmond’s just-adopted master plan call for 30 percent canopy
cover in all neighborhoods, with special emphasis on those with
high heat island impact and lower tree canopy. None of the other
benchmark communities have gone beyond formally
acknowledging this crisis.
Findings
Arlington County, while its overall tree canopy is extensive,
suffers from the same equity issues that afflict other benchmark
communities. The maps in Appendix K illustrate the extent of the
issue. As many as 13 Census Blocks in the County are more
vulnerable to the effects of climate change than the County
median. 9 Notably, three-fourths of residents in these
neighborhoods live in rental housing.

8 Hauer

Portland offers a good example of
how a new urban forest master plan
can address tree equity issues: stepby-step and informed by the need for
foundational change (see Appendix
E). Richmond’s new comprehensive
plan (see Appendix G) recognizes vast
inequities in how tree canopy is
distributed among neighborhoods and
describes strategies for change.

R.J. and W.D. Peterson. 2016. Municipal Tree Care and Management in the United States: A 2014 Urban & Community
Forestry Census of Tree Activities. Special Publication 16-1, College of Natural Resources, University of Wisconsin – Stevens
Point.
9 Derived from software developed by Headwaters Economics. A pre-formatted downloadable report is available at
https://headwaterseconomics.org/apps/neighborhoods-at-risk/51013/explore/map
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Public Trees: Monitoring and Maintenance

PERSPECTIVE

Municipalities manage trees in parks, on rights-of-way and
County-owned natural areas for a variety of reasons. Prominent
among them is managing tree-related risk to the public and
liability risk to the local government. But a focus on risk
management, combined with scant budgets, often leads to
reactive maintenance activities triggered by citizen or staff
reports of dead, dying or high-risk trees.

Recent research suggests that,
nationwide, people living in
neighborhoods with a heritage of bad
experiences – often poorer
neighborhoods – are reluctant to report
problems or take advantage of
opportunities to expand and improve
their trees.

Status
Representative staff from the Virginia jurisdictions acknowledge
that their own tree monitoring and maintenance programs tend
to be more reactive than desired. Respondents cite budgetary
constraints as a primary reason they can’t adopt more proactive
practices – even in communities with larger budgets.
Findings
Reactive maintenance leads to poorer tree health in poor
neighborhoods, thereby increasing risk to those residents least
likely to bear it.

“We’re almost totally reactive. That means
we’re not spending dollars where it’s most
impactful. Anecdotally, the people who get
service generally speak English; they’re
owners; and they’re in an economic position
to worry about trees – not about their rent
or their next meal.”

Director of the Parks Department
in a Virginia municipality

Incentives for Retention of Significant Trees

PERSPECTIVE

To promote retention of special trees – variously defined as
heritage, specimen, memorial and street – jurisdictions allow
credits against required canopy density that reduce the
replacement or recompense required by removals.

Rules relating to removal of significant
trees vary by jurisdiction but, in
general, require permits or permission
from the jurisdiction involved.

Status
Of Virginia jurisdictions reviewed, all set procedures for
designating significant trees. All required owners’ consent for
designations on private property. Both Alexandria and Fairfax
offer canopy credits based on retention of significant trees. How
much credit, and to which trees they apply, varies by jurisdiction.

Although penalties for removals may
differ, all benchmark jurisdictions in
Virginia offer extra incentives for
owners who conserve them.

Findings
The Fairfax canopy credit system rewards retention of specific
types of trees, but awards “extra credit” for planting or retention
of trees that “will provide air quality, energy conservation, water
quality, wildlife conservation benefits” or possess other desirable
characteristics. 10

In general, restrictions and incentives
affect site-plan projects, but also
apply to existing residents who
require a land disturbance stormwater management permit or
are located in a RPA.

Fairfax also offers credits for “use of native tree species, and the use of cultivars or varieties that develop desirable growth
and structural patterns, resist decay organisms and the development of cavities, show high levels of resistance to disease or
insect infestations, and exhibit high survival rates in harsh urban environments.” (Fairfax County Public Facilities Manual, 2018).

10
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Conservation of Trees on Private Land

PERSPECTIVE

All benchmark jurisdictions in Virginia are subject to
Commonwealth statutes relating to Chesapeake Bay protection,
erosion and sediment control and development. These laws limit
the range of actions communities can take to deal with the loss of
trees on private lands.

Some jurisdictions have tried to amend
the statutes to allow adoption of more
stringent requirements. None
succeeded.

Status
Benchmark communities apply three approaches to conserve
existing trees on private land: (1) canopy cover requirements
specified under the Chesapeake Bay Protection Act; (2) canopy
credit incentives to encourage retention of significant trees; and
(3) replacement and recompense rules that account for
characteristics of specific trees.
Findings
Unlike many jurisdictions, Arlington is almost fully built-out,
limiting its purview to redevelopment, infill and improvements
with significant land disturbance. Other jurisdictions have turned
to zoning ordinances to influence the placement of trees on new
and infill development sites – if not the number conserved or
planted on a given property.

Private Tree Removals and Replacement
In Arlington, removal of trees from private property does not
require a permit unless the tree is found in an historic district and
is 15” Diameter at Breast Height (DBH) or greater or is located in
an RPA and is subject to the provisions of the Chesapeake Bay
Ordinance. All jurisdictions require permits for cutting and
replacement of trees removed during regulated construction.
Where placement on the same site is impractical, municipalities
may designate other sites for replacement trees or require
payment to a fund established by the County.
Status
For by-right development projects, the Chesapeake Bay Act
(Virginia) requires an existing conditions/vegetation map and a
tree management plan delineating what’s removed and kept, and
what protection measures are in place. The issuing department
for permits that trigger the landscape plan varies, as does the size
threshold for land disturbance. All require trees of different sizes
to be mapped and therefore accounted for and mitigated.
Mitigation varies depending on a combination of zoning, parcel
size and existing tree cover. All require mitigation via
preservation and planting; some allow mitigation by payment.
Findings
Arlington has the smallest disturbance size trigger (2,500 square
feet) and requires accounting for the smallest trees (3” and up) in
their landscape plan.

Fairfax set slightly stricter canopy cover
limits, under an option available to
jurisdictions in Virginia Planning District
8. Arlington did not adopt this approach;
costs did not appear to justify benefits.
All jurisdictions offer some form of
credit for preserving large and/or
significant trees. While developers may
not always use them, it allows staff
arborists to recommend them as a way
of saving some trees, while allowing
removal of others.

PERSPECTIVE
Fairfax bases its minimum canopy
requirement on trees at 10-year
maturity. Based on current
Commonwealth law, Arlington,
Alexandria and other Virginia
jurisdictions use data based on 20year maturities.
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Replacement and Recompense Requirements

PERSPECTIVE

Practices vary among the benchmark jurisdictions. Each employs
a slightly different formula for determining how to replace
different categories of trees. Virginia jurisdictions tend to
calibrate tree replacements using a calculated canopy cover scale
for individual species.

Prince William has set different
conservation, replacement and
recompense practices for forested
areas at different successional stages
– a novel framework for promoting
biodiversity.

Status
• All jurisdictions require permits for and replacement of trees
removed during regulated construction. Where replacement on
the same site is impractical, municipalities designate other sites
for replacement trees or require payment to a fund established
by the municipality.
• Replacement and recompense formulas vary depending on
whether the tree was removed by permit or damaged during
the project. Alexandria requires a permit and payment of $2 per
square foot of tree canopy removed; damaged trees require
payment of $2,500 per inch DBH up to $50,000. Fairfax allows
recompense with consent, pegged at the cost of
purchasing/planting as many 2” caliper trees as required to
make up the canopy cover deficit. Arlington uses a speciesspecific replacement credit system to determine how many
trees are required to mitigate removals.

None of the respondents to GAT
interviews pointed to significant flaws
in their own system or expressed a
desire to adopt another community’s
practices. Despite differences in
formula and application, all policies
are aimed at the same goals.
See Appendix F for a brief description
of Savannah’s landscape requirement,
which covers more ground than the
other benchmark communities.

Denying Permits for Tree Removal

PERSPECTIVE

Among the communities studied, all had vested authority in some
body to deny tree removal permits. All but one defined the
extent of that authority by listing grounds under which the permit
could not be denied. Charlottesville took the opposite approach –
citing criteria under which the permit could be denied.

Consider a case where a developer
submits a request to remove trees
from a property. In most jurisdictions,
the municipality may not deny a
permit if so doing would, for example,
preclude development of approved
uses or create significant “hardships.”
The developer makes the case for
hardship – and the municipality must
refute it. In Charlottesville, the
argument works in the opposite
direction. Removal permits may be
denied if it results in “unnecessary
destruction” of trees or natural
resources. The burden of proving
necessity falls to the developer.

Status
The difference between these two approaches lies in who and
under what terms the dialogue between community and
developers might begin. In most negotiations, the party which
sets the parameters often prevails.*
Findings
The Arlington Long-Range Planning Committee expressed a need
for additional guidance from the FNRP as the Site Plan Review
Committee reviews development applications. Although
empirically hard to prove the impact of switching the burden of
proof – framing decisions around the viability of trees and natural
spaces – rather than development rights may lead to more
substantive dialogue about the value of these community assets.

*Also helps establish a level playing field among the parties. Control the Negotiation Before It Begins. Deepak Halhotra, Harvard
Business Review Magazine, December 2015.
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Comparison of Removal, Replacement and Recompense Provisions by Jurisdiction
Applicability. All jurisdictions examined require single-family homeowners to seek a permit to remove
trees, and require replacement under certain specified conditions:
•
•
•
•

Removal of “significant trees” (street, heritage, memorial, specimen)
Removal of trees in areas designated as environmentally sensitive
Land disturbance that exceeds a minimum surface area
Landscape changes in cultural, historic or similarly designated districts

Sample. This sample is based on applying rules from each jurisdiction to a simple set of regulated site
plan conditions. In each case, the permittee is seeking a permit to remove six 36” DBH white oaks.
Canopy size estimates for both cover requirements and replacement are based on Virginia-specific
data. 11
Lot Size in Square Feet

Arlington - R 10
10,000

Fairfax R4
10,000

Alexandria
10,000

20%

25%

20%

2,000

2,500

2,000

Canopy Density Percentage as %
of Total
Canopy Cover in Square Feet
White Oak Canopy Cover Estimates Per Stem
Canopy Cover at 10 years SF

95

Canopy Cover at 20 years SF

215

215

215

216

216

1,290

1,290

1,210

710

>$14,400

$11,064

$2,580

$2,400
minimum per
tree removed

Plant 12+ trees to meet canopy
deficit @ $922 per tree 12

Pay $2.00 per square foot
of Canopy deficit

Plant 30 trees,
according to
TFM and
County scoring
system.

Allowed determining goal
cannot be met by keeping trees.
Multiple credits can be applied
to reduce numbers and costs.

Arborist can indicate
which trees qualify for
CCA and suggest
modification of plans to
reduce replacements.

Remove Six Mature White Oaks, 20 years old, 36” DBH, in Good Condition
Inches Removed
216
Canopy Loss in SF

1,290

Canopy Deficit
Recompense by Rule

Replacement 13

11 Developed

by Professor P. Eric Wiseman. See http://dendro.cnre.vt.edu/predictions/canopy.cfm
per tree set in Fairfax Public Facilities Unit Price List.
13 Arlington specifies use of the “latest version” of the Council of Tree and Landscape Appraisers (CTLA) manual and includes a
species rating as part of the Trunk Formula Method (TFM) calculation. The previous 9th edition of the manual contains these
ratings. The current 10th edition does not. (Note: CCA = Canopy Cover Allowance)
12 Cost
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Adapting to Climate Impacts

PERSPECTIVE

Every community examined during this analysis acknowledges the
impact of climate change on the quality of life of their residents.
Richmond, Seattle, Fairfax and Alexandria all note the disparate
health effects on poorer neighborhoods – often due to extreme
heat island effects.

Arlington has earned an “A” grade for
its commitment to curb climate
change. But other communities have
also made aggressive commitments.
Many have adopted nursery-tolandscape policies and programs to
restore native species and remove
invasives. Richmond has adopted
specific targets for use of regionaland local-specific native trees and
plants in development projects.

Status
While each community approaches the issue differently, all follow
the general trend of acknowledging the impact of climate change
and committing to address it. Richmond’s just-released
comprehensive plan offers one example of how Virginia
municipalities choose to address this near-universal issue.
Findings
Among actions taken, many communities have:
• Revised species lists to favor more diversity, adaptable species
• Incentivized use of green infrastructure on private property
• Adopted Green Streets/Complete Streets policies
• Fostered placement of trees specifically to conserve energy

Climate Mitigation

PERSPECTIVE

According to the Intergovernmental Panel on Climate Change, to
avoid the most severe climate impacts, global greenhouse gas
(GHG) emissions must fall by at least 45 percent from 2010 levels
by 2030 and to carbon neutrality by 2050.

Metropolitan Washington is already
experiencing the impacts of climate
change. Heat is the leading cause of
weather-related deaths in the region,
which experienced 13 days in 2019
where temperatures reached 95
degrees or higher. Without a decrease
in emissions, the National Oceanic
and Atmospheric Administration
(NOAA) projects a significant increase
in the number of high heat days for
the region—perhaps as many as 100
days over 95 degrees by 2065. NOAA
also projects more frequent heavy
precipitation events.

Status
MWCOG has approved a GHG emissions reduction goal for the
region – 50 percent below 2005 levels. In 2013, Arlington County
implemented a Community Energy Plan built around a
commitment to reduce building-related emissions and energy
use, promote multi-modal transportation and refine its
operations to become carbon-neutral by 2050.
Findings
While Arlington has led on climate initiatives, other communities
have adopted other approaches to cut emissions or sequester
carbon including targeted tree planting to combat severe heat
island impacts, often with shading requirements for parking lots.
Wood – not just growing trees and their root systems but wood in
any form – is a natural carbon store. Accordingly, many
communities attempt to mitigate climate change through
incentives and rules to preserve larger trees, programs to keep
wood out of the waste stream, 14 and by adopting building codes
that foster mass-timber construction. See Appendix J.
14

Including Prince William County and, notably, Baltimore, Maryland.

The Commonwealth is adapting the
Chesapeake Bay Act to improve local
protection of trees in riparian zones in
the face of more frequent, intense
storm events. One reason: healthy
trees can prevent erosion and
improve soil.
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PERSPECTIVE

Collaboration in Smart Cities
As communities evolve into “smart cities,” many realize that
performance by agencies in multi-agency initiatives may largely be
driven by the availability, access and quality of shared data. It’s a
truism, but true nonetheless: when people work from a shared
body of information, they tend to collaborate more effectively.
Among many other communities and regional councils of
government, Philadelphia has embraced this concept and laid
down a detailed, multi-agency plan to implement SmartPhilly. See
Appendix H.
15

These initiatives reach beyond public and internal data libraries
and production of canopy layers. Using advanced software
technology (including artificial intelligence) leaders seek to
synthesize and analyze multiple data sets – producing actionable
information on which many different agencies can depend.

Performance Measures
Most natural resources and urban forestry initiatives are aimed at
larger community goals – expressed broadly but measured at the
neighborhood level. Relying on output measures (e.g., how many
trees were planted or how many invasive species were removed)
obscures whether these changes have made a difference in
people’s lives or have benefited wildlife and natural systems.
Performance measures should be based on outcomes, not
outputs. Reductions in heat islands need not be inferred. They can
and should be measured, if only to demonstrate that the actions
taken by the County have consequences – for all residents, not
just some. 16
Collecting this kind of information for decisionmakers requires a
strong commitment to the IoT (Internet of Things). Many
communities and institutions have already installed or piloted
sensors that:
• Monitor future weather patterns and release water from
catchment facilities before significant precipitation
• Track building energy use as well as other environmental
indicators
• Gauge street-side air quality, temperature and many other
outcomes influenced by robust urban forestry programs

The Commonwealth recently authorized
creation of the Virginia Innovation
Partnership Authority (VIPA) to support the
entire life cycle of innovation, from
translational research, to entrepreneurship,
to pre-seed and seed stage funding, to
acceleration, growth and
commercialization.
VIPA operates through a Virginia nonprofit,
the Center for Innovative Technology (CIT).
CIT is in the midst of launching a Virginia
Smart City Network. This initiative calls for
pilot projects to begin building capacity and
expertise around the Commonwealth. The
pilots rely on community-driven innovation
to identify topics relevant to each
community and include a technology
partner and support to initiate agreed-upon
priorities.
Some international cities – especially those
with more authoritarian regimes – have
required installation of environmental
sensors within building envelopes as well as
outside. In the US, Houston, Texas, deploys
continuous air-quality monitors on GISconnected City vehicles as a means of
identifying pollution and heat-island hot
spots.
In a recent presentation, Davey Research
Group regional director Josh Behounek
noted that street-level Light Detection and
Ranging (LiDAR) and Google street image
analysis would revolutionize inventory
protocols. He reported that Google Street
View predicted species condition with 94
percent accuracy. 17

A “smart city” is one that uses integrated information and communication technology to support the economic, social and
environmental goals of its community.
16
Evaluating Landscape Performance: A Guidebook for Metrics and Methods Selection. 2018. Landscape Architecture
Foundation: Washington, DC. https://www.landscapeperformance.org/guide-to-evaluate-performance
17 Partners in Community Forestry, 2020. https://whova.com/portal/webapp/pcfc_202011/Agenda/1171769
15
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Becoming a Biophilic City

PERSPECTIVE

Arlington has declared its intentions. By joining the Biophilic
Cities Network, the County affirms its belief that nature is an
integral part of the built environment, and that living in and
alongside nature will enhance the quality of life for residents.

There’s no cookbook. But looking at
other communities in the Biophilic
Cities Network, a few common
themes emerge. Perhaps most
relevant to Arlington is the strong
emphasis placed on climate
mitigation, as well as conserving and
enhancing biodiversity – even on
private property. Education offers
only part of the solution.

In keeping with this commitment, the County set goals in 2020:
Expanded natural elements within the built environment
Conservation of natural resources
Creation of publicly accessible urban nature projects
Education opportunities for community residents and
developers about the benefits of biophilic principles
• Require developers to demonstrate how they incorporate
nature into planned projects
• Expand biophilic planning and design principles throughout
existing planning policies and processes, including
comprehensive plans, sector plans and transportation plans
and projects
And, though these goals may be aspirational, the County has
already taken steps to act on them. Arlington’s Public Spaces
Master Plan embodies biophilic principles; so too will the pending
Forestry and Natural Resources Plan.
•
•
•
•

Fairfax offers additional canopy
credits for use of native species, and
requires them for larger areas
restored with grasses, plants and
seedlings. Norfolk only lists native tree
species for shoreline restoration. And
some communities in the arid west
require xeriscaping as part of their
water regulations.

Cities like New York and San Francisco now have rooftop mandates (requiring the installation of either
photovoltaics or green roofs). Much of the planting includes natives. The roof of a former warehouse in
Brooklyn, Kingsland Wildflowers, has grown into a 10,000-square-foot “wildflower meadow.”
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Native Species
All benchmark jurisdictions express preference for native species
when preserving and/or conserving trees and natural areas.
Arlington’s policies follow the same pattern. Detail on nonforested areas can be found later in the report.
Prince William, for example, requires planting “species
indigenous to Virginia.”
Alexandria has adopted a more nuanced approach for
development projects – recognizing that “urban planting areas
can offer very unique and challenging conditions for which native
plants have not developed adaptations.” Their landscape
guidelines recognize that the “blanket specification of native
species for all plants and all situations may not be beneficial to
the health and vitality of the Alexandria landscape.” 18 To allow
the nursery industry to scale up, Alexandria has established a
phased requirement to include a percentage of both locally and
regionally native species in development projects.
See Appendix I.

18 Landscape

PERSPECTIVE
For decades, academics have made the
case that our fondness for lawns is an
“ecological anachronism,” and that our
dedication to plant, water, weed, spray
and mow some 20 million acres of turf
grass annually constitutes a willful
assault on our shared environment. 19
However beneficial the conservation of
native landscapes, strong preferences
for well-manicured lawns, undercut
efforts to [re]create them. A visceral
preference for neat turf grass fuels
neighborhood pressure to conform. 20
And where persuasion might fail, local
ordinances and Home Owner
Association (HOA) covenants often go so
far as to outlaw naturalized lawns. Some
states have enacted legislation that
restricts homeowners’ associations from
dictating landscape standards. In
Florida, HOAs may not stop
homeowners from implementing waterconserving landscape designs. Texas has
adopted similar legislation. And
California won’t let HOAs prevent
specific types of gardening.

Guidelines, February 2019. City of Alexandria, Virginia.
https://www.alexandriava.gov/uploadedFiles/recreation/ParkPlanning/LandscapeGuidelinesFinalv2Final.pdf
19
Bormann, F., D. Balmori, and G. Geballe. Jul/Aug 1995. “Redesigning the American Lawn: A Search for Environmental
Harmony.” Alternatives; Waterloo, 21(3): 42-43.
https://search.proquest.com/openview/22e84b08883d47808f54752bd7a1994b/1?pq-origsite=gscholar&cbl=35934
20
In fact, Arlington’s landscape guidelines offer clear specification for turf grass, but are mostly silent on natural lawns.
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Agency Alignment

PERSPECTIVE

Coordination among municipal agencies is integral to achieving
urban forest and natural resource goals. Often unaware, many
agencies pursue activities that can compromise, or if approached
differently, might foster more benefits to residents. As many as
60 percent of officials surveyed see poor agency alignment as a
barrier to achieving sustainability goals. 21

Among communities benchmarked for
this study and others, almost all seem
somewhat satisfied with how well
municipal agencies worked together.
But all felt that alignment and
coordination could be improved. In
Seattle, for example, their highly
formalized system puts the
sustainability office as the hub for
seven agencies, each with separate
line-item budgets and city council
champions. Even with frequent
consultation, staff acknowledges the
complexity and political challenge of
developing and executing joint
projects.

Status
Communities can deploy at least three different strategies to
promote agency alignment and joint action on key objectives.
• Cross-agency planning. From comprehensive plans to
neighborhood functional plans, all relevant agencies
understand roles and responsibilities.
• Formal coordination. Some communities – especially larger
ones – create internal systems that force coordination on
specific issues, projects or plans.
• Informal coordination. When interpersonal relationships
among staff can be developed, many communities rely on
informal contacts to keep all agencies informed about roles,
responsibilities and progress.
• Mandated or informal consultation. Communities can require
consultation among departments by rule (for example,
between the urban forestry and transportation departments).
Alternately, a culture of cooperation can suffice – perhaps
fostered by setting clear expectations for staff or through
promoting communication and joint planning or action among
boards and commissions.

Charlotte, North Carolina, has
adopted what many consider the
most “elegant” solution to assuring
coordinated action on policies that
affect their urban forest. The City
forester is required to co-sign plans
for all City construction activities as
well as for private development
projects.

Findings
Arlington’s system of tiered planning, along with informal staff
coordination and interaction among commissions seems well
positioned to align policies and programs toward mutually
supported goals. Some County staff suggest that execution could
be improved by formalizing avenues for ongoing coordination on
significant projects, especially transportation and stormwater.

21 Ohio,

Kentucky, Indiana Regional Council. 2016. US Forestry Trees and Stormwater Guide Website Follow Up Survey,
November 2016.
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School Properties

PERSPECTIVE

Schools offer significant open space available for tree planting or
ecological restoration. But most jurisdictions seem unable to
build the cooperative relationships that permit this to happen
consistently on a district-wide level. Like other communities,
Arlington County staff depend on personal contacts with
Arlington Public Schools (APS) staff, principals and teachers to
initiate single-site school-based projects.

In a recent online panel, municipal
urban forestry staff and nonprofit
leaders discussed the shared
challenge of sustaining mutually
productive relationships with local
school systems.

Status
Among benchmark jurisdictions, only Prince William County has
signed a Memo of Understanding (MOU) with the school system
to take on maintenance of trees on school sites. Nationally, most
municipal forestry staff will provide consultation on a “whenasked” basis. But strapped budgets and COVID-19 protocols limit
most maintenance staffs, including APS’, work primarily inside the
building. And even though decades of research confirm that
students perform better on greener, well-treed sites, 22 school
systems generally do not set learning-based standards for
landscape design. 23
Findings
Most school systems, APS included, provide outdoor learning
experiences for students onsite. Often these activities are
supported by national, state and local environmental education
nonprofits. But every school program depends on consistent
support by teaching staff and continuing commitment from
students. Absent system-wide commitment, the fact that
teachers move on from and students “age-out” of grades and
schools can compromise the effectiveness and longevity of
programs.

22

There is no single solution, but several
promising pathways.
First, where green school sites are
growing, a respected community
nonprofit plays a lead role. Tree
Pittsburgh precedes all school-site
planning with early meetings, and
sometimes training, for school
maintenance workers.
Second, strong relationships with
principals and system curriculum
leaders can translate into long-term
programs for multiple sites.
Third, innovation is possible. In
Baltimore, a developer agreed to
mitigate loss of ecosystem services on
a building site by restoring on a school
site and maintaining trees and
vegetation that provided similar
services.
Flexibility, adaptability and sustained
relationships are critical to success.
Trees need long-term stability, yet
schools are by nature always evolving.

Hodson, C. and H. Sander, 2017. Green Urban Landscapes and School-Level Academic Performance. Landscape and Urban
Planning, 160: 16–27. See also the Landscape and Human Health Laboratory at the University of Illinois
(http://lhhl.illinois.edu/), originators of much of the current research on the relationships between learning and the outdoors.
23 Countless schools have created “outdoor classrooms” and “learning gardens,” but do not address whole-site landscape
design as a means of supporting student performance.
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Wetlands, Seeps, Springs and Ponds
Management Context

Wetlands fall into two major management categories, those regulated by federal wetland protections
and non-jurisdictional or isolated wetlands that are not connected to major water bodies. The latter can
be regulated as waters of the state or fall under County or City management and regulation. Streams
and riparian buffers, which feature in federal and regional mandates for water quality, are addressed in
the next section.

Federal, State or Regional Guidance
ConserveVirginia
Virginia’s Department of Conservation and Recreation produces ConserveVirginia, a comprehensive
inventory and planning tool for land and water conservation and recreation that identifies Virginia’s
highest conservation value lands for resilience, habitat and water quality. High value wetlands are
mapped in each category.

Benchmarks for Wetland Management
Wetland Restoration Planning

PERSPECTIVE

Wetlands that are not protected above the County level are a
resource of interest for several jurisdictions. These wetlands
sometimes fall between resource management and stormwater
management into a regulatory and planning no-man’s land.
Where they are specifically targeted for management, the
approaches vary.

Inventory: The City of Boulder,
Colorado, scores wetlands from poor
to very good by buffer width, based
on a standard derived from Sheldon
et al. (2005). Their restoration goal is
based on a composite score for all
wetlands, with the 25th percentile
rank as “good” or above.

Status
In Arlington County, broadening the scope of restoration projects
might be an opportunity for additional wetland restoration. As
DES seeks opportunities to meet Chesapeake Bay Total Maximum
Daily Load (TMDL) goals, these projects can be enhanced for
complementary natural resource goals.
Findings
Wetland restoration is occurring with stormwater pond retrofits
conversions to constructed wetlands notably at Ballston and
Sparrow Ponds. Some best practices in inventory and
management include:
1. Policy goals to establish additional protections for
wetland areas with high ecological function.
2. Comprehensive inventory of wetlands to determine
quality scores that are updated in a formal schedule.
3. Thorough integration of wetland preservation and
restoration planning through stormwater management
planning and other restoration efforts such as stream
restoration.
4. Analysis and mapping tool for public outreach.

In Lake County, Illinois, the
Stormwater Management
Commission is creating a Wetland
Restoration and Preservation Plan as
a component of their Comprehensive
Stormwater Management Plan. The
Watershed Development Ordinance
mandates “no net loss” of wetland
acreage and a “net gain” of wetland
function. Restoration sites are
prioritized using geospatial analysis
and field sampling that defines
ecological function. Implementation
includes public outreach and assisting
partners in pursuing grant funding.
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Wetland Buffers (Non-jurisdictional)

PERSPECTIVE

Wetlands and streams both benefit from vegetated buffers, but
non-jurisdictional wetlands are less frequently protected by
enforceable regulations.

Seattle protects wetlands with buffers
of 50-100 feet, excluding only
wetlands under 1,000 square feet that
do not fall within Environmentally
Critical Areas.
Montgomery County designates
Special Protection Areas where
wetlands, seeps and springs have
wider buffers.

Status
Arlington County designates RPA around natural stream and open
channels with perennial, intermittent and ephemeral flow.
Wetlands that are connected to streams and tidal wetlands also
are designated with RPA. The standard 100-foot RPA buffer width
extends to encompass adjacent steep slopes (of 25 percent or
greater).
Findings
Management is often based on practices, rather than policies. For
example, Montgomery County, Maryland, protects many natural
area buffers around streams, wetlands, seeps, springs and
floodplains by creating conservation easements or park
dedication.

Vernal Pools

PERSPECTIVE

Because vernal pools usually dry up and cannot support large
predatory fish, they are essential habitats for amphibians and
other wildlife. Restoring and protecting them can create habitat
for species of concern where conditions will support a seasonal
wetland.

Fairfax County conducted a desktop
assessment of vernal pools via GIS
using LiDAR and is in the process of
field verification.

Status
Though vernal pools have not been formally mapped, their
locations are known, and the County has implemented a pilot
project to reestablish vernal pools. On a case-by-case basis, when
vernal pools are identified, they are managed or restored by the
Natural Resources Management Unit.
Findings
Opportunities for vernal pools need to be evaluated at a relatively
fine scale. Generally, programs or projects define a process for
identifying and protection existing vernal pools, often by
identifying areas where local conditions would support vernal
pool restoration. Formal criteria could be developed to prioritize
these opportunities and guide interventions to manage them for
wildlife habitat, including both vegetation management as well as
measures to create structural diversity for cover and escape
habitat.
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Nutrient Management in Parks
Park activities, such as fertilizer application, erosion and dog
parks, contribute to nutrient loads.
Status
Arlington County’s Implementation Plan for the Four Mile Run
Bacteria TMDL compiles some of the best thinking on dog parks
near water bodies. However, there are existing dog parks that
depart significantly from best management practices, such as
those located adjacent to streams.
Findings
No other jurisdictions in the GAT’s benchmarking research
surpassed Arlington County’s efforts for pet waste. There are
some interesting precedents in fertilizer management, including a
state-level mandate in Maryland known as the “Fertilizer Law.”

Streams and Rivers

Management Context
Streams and rivers are regulated formally in Virginia so there is generally less latitude for Virginia
jurisdictions within the Chesapeake Bay watershed to augment or modify their basic approach to
management and restoration. Therefore, there are few applicable regulatory precedents from other
jurisdictions. Instead, this section focuses more on management conventions and opportunities in
planning and protection. The drivers for stream restoration extend beyond the regulatory and ecological
drivers to include infrastructure protection and public safety.

Federal, State or Regional Guidance
The regulatory mandates surrounding streams are largely determined by the Chesapeake Bay
Preservation Act, summarized at the beginning of this section. Virginia municipalities are limited in their
ability to regulate beyond the criteria established through this Act.
Northern Virginia Regional Commission
The Northern Virginia Regional Commission offers stream restoration summaries, guidance and tracking.

Benchmarks for Stream and Riparian Management
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Comprehensive Water Planning

PERSPECTIVE

Several municipalities have Comprehensive Water plans that
integrate water as a resource. In general, comprehensive water
plans help socialize holistic water resource planning across
multiple departments beyond the one(s) responsible for
Municipal Separate Storm Sewer System (MS4) permits and
Coastal Barrier Resources Act compliance.

Each strategy in Richmond’s Water
Plan was written to include
quantifiable targets for
implementation (e.g., acres of green
infrastructure and riparian areas
restored; miles of streams reengineered). The City uses a database
and GIS to track implementation.

Status
Arlington County does not have a Comprehensive Water Plan, but
addresses stormwater planning and projects through its
Stormwater Master Plan and the Chesapeake Bay Preservation
Plan. Although dated, the Preservation Plan addresses water
resources from a broader perspective and includes more resource
management-focused discussion.
Findings
Reporting requirements and the specificity of tracking metrics
differentiates these plans in efficacy. Restoration planning is
sometimes included. If Arlington County considers an integrated
water plan, the associated metrics and measures could be the
most powerful element. There are opportunities and needs to
integrate cross media type (stormwater, wastewater and drinking
water) and agencies.

Stream Restoration Identification and Prioritization

PERSPECTIVE

Stream restoration provides an opportunity for natural resource
management integration as these projects have the potential to
address multiple benefits and priorities such as connectivity,
habitat and resiliency (infrastructure protection and public
safety).

Fairfax County uses field assessments
to identify high quality vegetative
communities when identifying
potential stream restoration projects.
This information is a key part of
identifying feasible stream restoration
projects. Some projects may not move
forward if the vegetative community
is high quality. Richmond described a
similar practice, but without formal
criteria in the process.

Status
Stream restoration planning falls under the purview of DES, which
completed a Countywide assessment in 2010. Biologists from the
Natural Resources group reviewed stream restoration projects
and weighed in on areas that should be avoided because of
unusual vegetation communities of high value or other
considerations. Forestry staff also are closely involved with
restoration projects.
Findings
Making habitat enhancement and uplift a more explicit part of
restoration goals can support watershed management through
the restoration of ecological processes alongside other factors.

Anne Arundel County (Maryland) has
established a grant program,
administered through the Chesapeake
Bay Trust, to award funds for the
implementation of restoration
projects to local NGOs. While this
program explicitly funds restoration
projects such as rain gardens and
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Setting and measuring appropriate targets can be complex and
require coordination among departments. Joint capital planning
could leverage limited funds. Engaging and supporting NGO and
volunteer involvement in stream restoration projects (e.g.,
efficient collaboration for grant funding or volunteer plantings)
can engage communities, leverage limited funds and help meet
MS4 public involvement requirements. Cross-departmental
coordination could leverage funds and collaborate on identifying
the best approach towards stream restoration, planting plans and
maintenance. In Richmond, simply instituting monthly crossdepartmental stream restoration meetings to share projects at all
stages has improved collaboration among natural resource
managers and public utilities.

stream restoration, the model could
be useful to support local volunteer
group efforts to identify and
implement stream buffer habitat
enhancement.

Hyporheic Zones

PERSPECTIVE

Underneath and adjacent to the stream bed, the hyporheic
zone is porous material that allows water flow and contact
between surface water and shallow groundwater. Although
critical to ecological function, it is not explicitly protected or
recognized by most municipalities. Instead, the stream buffer is
assumed to protect the resource.

The Chesapeake Bay Stream
Restoration Expert Panel’s Protocol 2
provides additional nitrogen credit for
stream restoration projects that
improve hyporheic exchange. Seattle
notes hyporheic zones in their
mitigation requirements for projects
within the shoreline district. At the
discretion of the Director, the
ecological functions of these areas
can be restored and protected.

Status
Arlington County does not have published examination of subsurface flow or state improvement of hyporheic exchange as a
part of stream restoration goals. The County’s projects to date
have prioritized floodplain reconnection. Established RPAs
provide some protection of the hyporheic zone.
Findings
Stream restoration projects can examine the potential for
improved hyporheic exchange as part of the design process.
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Stream Buffers and Homeowner Education

PERSPECTIVE

Outreach is the primary tool for addressing issues such as
homeowner encroachment or dumping yard waste in stream
buffers.

Fairfax County’s Watch the Green
Grow program is an outreach program
directed at increasing awareness and
activities that improve water quality
and conserve forested stream buffers.
This program addresses a wide range
of topics from pet waste to pesticide
use to understanding RPA property
boundaries. A public input map
allows residents to share their Watch
the Green Grow projects.

Status
Arlington County leverages its development review process to
prevent RPA encroachment. Technical assistance is available to
homeowners to address erosion, stormwater and invasives. The
Department of Environmental Services’ StormwaterWise program
provides outreach to homeowners through its efforts to provide
funding for projects that reduce stormwater runoff from private
property.
Findings
Utilize future stream assessment and watershed planning efforts
to identify areas with significant trash or yard waste dumping
within the riparian buffer. Consider an outreach campaign to
increase awareness around the RPA and promote activities that
benefit water quality, such as native plantings and limited
fertilizer and pesticide use. Encourage residents to report
significant areas of trash or dumping within streamside parks
using the illegal dumping hotline.
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Wildlife

Management Context
At a master planning level, as Arlington County examines species management across the County, it may
be helpful to consider wildlife management policies and practices along two axes: habitat management
and species management. Habitat management includes practices directed at broader ecological
communities and include landscape-scale processes and planning, whereas species management loosely
describes management policies and practices that are directed at managing specific animal populations.

Federal, State or Regional Guidance
Because wildlife cross jurisdictional boundaries, there are several planning tools and standards that
pertain to their management.
Virginia’s 2015 Wildlife Action Plan
Virginia’s Wildlife Action Plan (2016) includes specific measures and metrics for restoration and some
specific advice for local jurisdictions, such as photo documentations of vegetation development in
restoration projects.
The Virginia Outdoors Plan
The Virginia Outdoors Plan is the state's comprehensive plan for land conservation, outdoor recreation
and open space planning. The document helps all levels of government and the private sector meet
needs pertaining to those matters. The plan is required for Virginia to participate in the Federal Land
and Water Conservation Fund program. In addition, it provides guidance for the protection of lands
through the Virginia Land Conservation Foundation.
Virginia Wildlife Corridor Action Plan
This legislation was passed by the state legislature and went into effect in July 2020. This legislation
requires the Department of Game and Inland Fisheries, the Department of Transportation and the
Department of Conservation and Recreation, to create a Wildlife Corridor Action Plan. The Plan will
identify wildlife corridors and recommend wildlife crossing projects to promote driver safety and wildlife
connectivity.
Land Preservation Tax Credits
The Virginia Land Conservation Foundation has established criteria for reviewing conservation
easements, such as improved habitat value and prioritized connectivity.

Benchmarks for Wildlife Management Policy and Practice
In this section, concepts and best practices in wildlife management are reviewed that can serve as useful
references to Arlington County’s Forestry and Natural Resources Plan. This section is loosely organized
into habitat management (which, more often, may come from a planning and land use perspective) and
species management, focusing more narrowly on species and their threats.

Planning and Policies for Habitat Management
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Green Infrastructure and Connectivity Planning

PERSPECTIVE

Many Natural Resource departments have explicit priorities for
landscape-scale connectivity, some derived from tools created by
a state or regional commission.

Efforts such as the Greenways Master
Plan of Anne Arundel County,
Maryland, which prioritizes connected
habitat, have “teeth” in mandated
reporting on implementation and
elements incorporated into their
Zoning Code and General
Development Plan and as a formal
consideration in the development
plan review process. Burlington,
Vermont, utilizes a Natural Resources
Protection Overlay District for the
purpose of protecting sensitive
features and wildlife connectivity
between those areas.

Status
Arlington County reflects the nationwide trend of intact wildlife
corridors located primarily along rights-of-way for utilities and
power lines and waterways, both along streams and the Potomac
River. However, property prices and the intensity of development
have made preservation and expansion of such corridors
extremely difficult. Priorities for acquisition at the County level
tend to be driven by considerations for park and greenspace
access rather than habitat, which is a factor dwarfed by other
considerations.
Findings
A habitat connectivity plan is an opportunity to identify species of
concern/interest and identify layered connectivity needs of these
different species, including stopover habitats for migratory
species. In an urban setting, stream valleys and rights-of-way for
utilities and power lines could be leveraged as prime
opportunities to improve and connect tree canopy. Restoration
projects, infill and redevelopment are additional opportunities to
improve connectivity over time.

Biophilia
According to the Biophilic Cities Network, a Biophilic City “places
nature at the core of its design and planning, works to create
abundant opportunities to learn about and connect with this
nature.”
Status
Arlington County recently joined the Biophilic City Network.
Findings
Joining the Biophilic Cities Network presents an opportunity to
incorporate biophilic design into County owned and funded
projects (inside and outside spaces) to encourage the connection
between humans and nature. This effort could be extended to
examine equitable access to green space, including parks and
public gardens, across the County’s neighborhoods.

In these and other examples, there is
an important relationship between
connectivity planning and public
access.
Seattle’s Sensitive Areas Designation
includes some species considerations
such as heron rookeries.
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Natural Area Protections

PERSPECTIVE

Management designations can help to define and protect
significant natural resources on publicly owned lands.

Montgomery County utilizes three
categories of conservation-oriented
parks, though each includes
recreational trails: stream valley
parks, focusing on linear stream
corridors; conservation area parks,
focusing on large upland areas with
natural and/or cultural resources; and
neighborhood conservation areas,
which are small parkland areas in
neighborhoods often conveyed during
the development process.

Status
Through the 2010 Natural Resources Management Plan, the
County designated seven Natural Resource Conservation Areas
(NRCAs). These areas were identified because of their high
habitat value and existing resources. The criteria for NRCA are
restrictive and prevent additional sites from being designated.
Factors such as unmanaged invasive species disqualified some
candidate sites.
Findings
In the decade since the identification of the seven NCRAs,
intensive management efforts have improved the quality in some
areas such that they would now likely qualify under the original
criteria. Moreover, the NRCAs have a relatively strict and narrow
definition. Gradations of protection could be extended to
additional types of communities, such as decommissioned playing
fields that are now managed as meadows and provide
exceptional habitat for birds and other wildlife that are
specialized on that community type.

Additionally, the Montgomery County
park system makes use of three
categories of Priority Natural
Resource Areas: Biodiversity Areas,
focused on unique or rare species and
their habitats; Best Natural Areas,
which are larger areas that are the
best examples of natural community
types; and Environmentally Sensitive
Areas, which are more common
features that are protected in the
development process, such as 100year floodplains and steep slopes.

Wildlife Value of Conservation Easements

PERSPECTIVE

Among peer jurisdictions, prioritizing or awarding conservation
easements or other forms of land protection, such as counties
purchasing land for pocket parks, is identified as a pathway to
improving habitat connectivity and thereby integrity.

Albemarle County biologists identified
conservation easement criteria as a
key policy affecting their wildlife
protection.

Status
The majority of conservation easements in Arlington County are
held or conveyed to the state or the Northern Virginia
Conservation Trust (NVCT). The NVCT has evaluated several
potential conservation easements in Arlington County in recent
years, but the incentives are not strong enough to overcome high
property values.
Findings
Opportunities for conservation easements may be further
explored in partnership with the NVCT.
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Wetland Habitat & Coordination with Watersheds

PERSPECTIVE

In a landscape that is largely built-out, stormwater BMPs and
waterways are often the best wildlife habitat.

Sammamish Community Wildlife
Habitat organization is a citizen group
in Sammamish, Washington, that
works to restore native habitat where
possible around stormwater systems
through an Adopt-a-Pond program.
These efforts are integrated with their
work toward a Citywide pollinator
pathway.

Status
Arlington County’s Stormwater Master Plan establishes priorities
and identifies needs. MS4 driven restoration projects, such as
stream restoration, are required to incorporate native plants.
Findings
Wetland features can be supplemented with appropriate woody
elements and habitat structure. BMP siting can encourage
landscape connectivity. Stormwater ponds and wetlands can
incorporate habitat features. Restoration opportunities, such as
stream restoration, should consider impacts to existing habitat
features (quality of existing vegetative community) in the
prioritization process. Restoration opportunities, such as wet
meadows, that enhance habitat should be encouraged.

Habitat Uplift in Reforestation

PERSPECTIVE

Even in urbanized areas, trees rely on an interplay with wildlife
for seed dispersal, pollination and nutrient cycling. Reforestation
increases habitat complexity and availability. Forest systems then
benefit through ecological services provided by wildlife. Viewing
reforestation as part of an overall habitat restoration scheme can
increase benefits.

Seattle Parks and Recreation funded
research and a guidance document to
make restoration and replanting more
bird friendly. Seattle Public Utilities
also has a pilot project for a 154-acre
restoration to layer climate-adaptive
restoration practices with the intent
of scaling guidance up to
reforestation.

Status
Reforestation planning and implementation usually comes
through DES or Forestry in Arlington County. The two approaches
tend to have slightly different outcomes in terms of understory
diversity and structure, though both advance the tree canopy
goal. Reforestation requirements of RPAs include vertical canopy
(from seed to shrubs to mid-layer and large canopy trees) and
have become part of the County’s reforestation practices.
Biodiversity is also a focus of the County’s tree planting, with the
recommended tree list having a wide selection of trees.
Findings
Reforestation efforts focus on tree species and community
assemblages, but they can be jump-started with additional
attention to wildlife needs: for example, refine reforestation and
restoration guidance with particular attention to diversity in
species and vertical structure; consider the US Fish and Wildlife
Service (USFWS) ranking of tree species for wildlife value; and
explore hydrologic diversity (e.g., planning to create or restore
seeps and vernal pools as part of reforestation plans).
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Planning and Policies for Species Management
Biodiversity Planning

PERSPECTIVE

Action planning at the species level is not frequently
incorporated into Comprehensive Plans, but it can serve as a
powerful mandate to unite management practices around
species populations.

Albemarle County has a stand-alone
Biodiversity Action Plan (2018) that is
named in their Comprehensive Plan.
Gallatin County, Montana, is
considered a pioneering effort to
accommodate wildlife in an
urbanizing area.

Status
Wildlife in Arlington County (2011) makes a strong start on
prioritizing some groups for special focus in planning (e.g.,
dragonflies, bees and amphibians). The County has established
the NRCAs to protect ecologically sensitive areas. Biodiversity is
also a focus of the County’s tree planting efforts. The County’s
tree list includes a wide selection of trees, and the i-Tree
Ecosystem Analysis (2016) identified the County’s tree canopy as
diverse.
Findings
Species or guild-specific planning can be stand-alone or
integrated into broader efforts. Planning could include the guilds
highlighted in Wildlife in Arlington County or other species
that are the object of Habitat Suitability Modeling.

Backyard Habitat Improvement

PERSPECTIVE

Changing behavior on private property is a goal of several plans
and aspects of watershed plans. It is a common theme among the
reference programs.

Programs such as the Fairfax County
Stewardship’s Family Backyard
encourage homeowners to convert
from turf to an ecologically rich style
of yard management.

Status
Arlington County’s StormwaterWise Landscapes Program
provides funding to private landowners and HOAs that implement
certain types of projects such as conservation landscaping and
rain gardens. The Tree Canopy Fund also supports backyard
enhancement.
Findings
Opportunity may exist to leveraging and expanding the County’s
StormwaterWise Landscapes Program to incorporate and
promote habitat goals and RPA buffer expansion on private lots
and in outreach to apartment buildings and managers.
Habitat improvement practices can be integrated into water
quality programs more explicitly. Wildlife certifications such as
those offered by the National Wildlife Federation can be
incentivized for homeowners in tree ordinance or for public lands
such as school properties.

University of Maryland Extension
offers Baywise Certification as a
local/regional alternative.

Currently, the County provides instruction for volunteer groups;
leveraging volunteer groups could be increased with increased
staffing capacity to manage volunteers. Examples include Tree
Stewards, Regional Master Naturalists; Master Gardeners –
education; outreach to homeowners, local resource – native
plants, rain barrels and a Park Stewards Program.
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Schoolyard Habitat Improvement

PERSPECTIVE

Status
With a significant portion of County land owned by Arlington
Public Schools, this may present another opportunity to promote
habitat goals and provide opportunities to enhance outdoor
classrooms and nature education.

As one example among many
certifications from actors such as the
Audubon Society of Northern Virginia
and US Fish and Wildlife Service, the
National Wildlife Federation has a
Schoolyard Habitat program to
promote and inspire the creation of
wildlife habitat at schools. The
programs provide guidance for getting
started and gardening for wildlife.

Findings
An opportunity may exist to engage schools in habitat
improvement projects around the school yard that can provide
connectivity, increase the quality and width of stream buffers,
improve water quality and provide habitat for target species.
Additionally, there may be sensitive areas where better
management and enhancement could be provided by the Natural
Resources Management Unit.

Deer Management

PERSPECTIVE

Managing deer populations is a ubiquitous challenge to
urbanized communities. However, uncontrolled deer
populations destroy forests by consuming seedlings and saplings
of desirable species and thus preventing forest regeneration.

With deer populations exceeding 20
deer per square mile, Rock Creek Park
recently extended the footprint of
their deer management program,
which is coupled with venison
donations. Other nearby programs,
such as the Fairfax County Deer
Management Program, may provide
useful models for improved deer
management.

Status
Arlington County has limited tools to manage its deer
populations. Current strategies include managing rights-of-way to
channel deer to the best road crossing opportunities and improve
sight lines for drivers.
Findings
The political landscape of Arlington is likely to dominate deer
management in the near future. Neighboring communities, such
as Fairfax County, allow bow hunting. Montgomery County not
only allow bow-hunting, but also conducts police-based
sharpshooting in select parks from sunset until sunrise while the
parks are closed to the public. Understanding the effect of overbrowsing is an important tool in managing healthy forests.
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Bird Protection Policies

PERSPECTIVE

Birds are often the most visible and familiar guilds of urban
wildlife, but they navigate a series of hazards in the urban
landscape. The most pressing of these, which are also the subject
of various ordinances in other jurisdictions, are outdoor cats,
reflective building glass, artificial light and indiscriminate use of
pesticides and herbicides.

Jurisdictions such as Howard County,
Maryland, have mandates for
buildings, requiring them to meet
bird-friendly design standards.

Status
The County offers incentives to developers for LEED certification,
such as bonus density. Priority LEED criteria includes bird-friendly
facades. Additionally, all new construction and renovation of
government buildings are encouraged to achieve LEED
certification where possible. Arlington’s proposed Green Building
Incentive Policy update is considering both prescriptive and
performance-oriented compliance options for bird-friendly glass
and façade materials.
Findings
Some jurisdictions are adopting goals, standards and
requirements for Bird-Safe Building. A typical general approach
might be Richmond’s R300 Plan goal statement that the City
should, “Encourage use of bird-safe glass and other building
materials and features that protect and enhance natural
ecologies where appropriate…”

In 2020, Howard County updated
their building code to require new
building construction to utilize birdsafe standards to prevent avian
fatalities. At the state level, the
Maryland legislature has a pending
bill related to new or substantially
renovated state buildings
incorporating bird-safe standards.
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Geologic Resources

Management and Regulatory Context
Soil and other geologic resources are rarely protected by regulations, although they serve as the
foundation of ecological systems.

Benchmarks for Geologic Resources
Special Geologic Resource Prioritization

PERSPECTIVE

Special geologic resources often define rare and unique habitat
types. These resources can be unique pools of remnant diversity
in urban areas.

Montgomery County prioritizes
conservation, restoration and
management of special geologic
resource on parklands. Those areas
and their surroundings are also higher
in priority for future acquisition.
Example geological resources
identified by Montgomery County
include:

Status
In 2006, Arlington County undertook an inventory of geologic
features to identify locations with significant value on selected
park properties. Unique geologic features are identified as
Significant Natural Resource Features and often incorporated into
the designation of Natural Resource Conservation Areas. Nonemergency work within a 100-foot buffer triggers a Rapid
Environmental Impact Review.
Findings
The inventory of unique geologic features and bedrock can be
used to refine NRCA designation and protection. Restoration and
management activities prioritized in these areas can have a high
return on investment for biodiversity.

• River-rock outcrops of the
Potomac River Basin
• Serpentine, diabase or limestone
influenced plant communities
• Plant communities on soils
derived from Triassic shale,
siltstone, sandstone or
conglomerate

Native Plants
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Management Context
This section focuses on native plants in non-forest vegetation communities, and as they might be
managed as part of a more formal landscape, or specifically for their habitat value in managed patches
of vegetation such as pollinator gardens or meadows.
The most common approach to native plant management is to broadly encourage their use in
Comprehensive Plans and allow site-specific maintenance or management to emerge from localized
plans. In Seattle, for example, each park has a vegetation management plan that dovetails with the
overarching Green Seattle Partnership Strategic Plan (2020) that sets annual goals. The park-specific
plans deal with specifics of vegetation management and invasive species control schedules.

Federal, State or Regional Guidance
Plant NoVA Natives
This campaign is part of a northern Virginia native plant marketing initiative coordinated and funded in
part by the Virginia Coastal Zone Management Program. Their website includes how-to publications and
guidelines such as ideal community association guidelines, which could be adapted for County
regulations.
Native Plant Societies
These are sometimes important partners at the local and county level. Arlington Regional Master
Naturalists are important partners in volunteer efforts. The Potowmack Chapter of the Virginia Native
Plant Society promotes and provides locally relevant information for native plant lists and sales.

Benchmarks for Native Plant Management
Outside of the overarching forest management framework for Seattle, none of the municipalities
integrate native plant standards into city or county designs and practices in a holistic way, though
Alexandria’s new landscape rules specify a proportion of native plants.

Native Plants and Management Prioritization

PERSPECTIVE

Native plant richness and abundance, and its ratio to non-native
invasive (NNI) plant species richness and abundance, can be used
as an indicator of habitat quality. This metric can have potential
heightened importance in urban ecosystems where invasive plant
presence is often increased.

Montgomery County uses permanent
transects with quadrants to inventory
richness and abundance of native and
NNI plant species on parklands. When
native plant species metrics are high
and invasive metrics are low, those
areas often receive higher priority for
other aspects of restoration, as they
will likely require less resources for
management.

Status
For the 2010 Natural Resources Plan, the floristic inventory
included a survey of 32 County-owned parks and the results were
factored into prioritization of NRCAs and used to prioritize
invasive species removal and other management interventions.
Removal of invasives can create unintended consequences –
including increased access for recreation and potential damage to
natural areas.
Findings
Native plant richness and abundance can be used as an indicator
of habitat quality to guide conservation, restoration and
management decisions.
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Native Plant Ordinance

PERSPECTIVE

Status
Arlington County has a DPR document outlining requirements for
the use of native plants on County parks projects and has made
efforts to enhance the ability to procure local ecotype plant stock.
A 25-percent bonus for tree canopy credit is given for native trees
planted in land disturbance projects.

In 2020, Fairfax County adopted the
Natural Landscaping at County
Facilities Comprehensive Plan
Amendment. Under the policy, for
new and retrofitted facilities, natural
areas are to use only locally native
plant species, and built areas are to
use primarily native species with
allowance for selective use of nonnative plants that are not invasive.
The Fairfax County Park Authority
Natural Resource Management Plan
has similar language for park
property.

Findings
Some neighboring counties, such as Fairfax County, have a
Countywide preferred plant list that is used throughout public
lands, not just in parks.

Planting Palettes for Landscaping
Status
Arlington County requires the use of native plant species in
certain by-right and special exception developments, and
prohibits the use of invasive plants. It promotes and supports
wider use of native plants and trees by all property owners. The
County maintains native plant and tree lists that explain their
ecological value.
Findings
The opportunity exists to explore the potential for private
development expansion. An Arlington County native plant palette
could be made available to developers and residents to promote
the use of native plants in private development landscaping. The
County could consider requiring use of native species in areas
that border natural resources such as RPAs. Also consider
requirement of a percentage of the plant material used on all site
plan developments to be native species.
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Local Capacity and Availability of Native Plants

PERSPECTIVE

High availability and convenience of sourcing for native plants
can help reduce barriers to native plant use in residential and
commercial landscape projects.

Earth Sangha operates in conjunction
with Fairfax County and supplies
plants to Arlington, as well as National
Park Service (NPS) and others.
Montgomery County owns and
operates Pope Farm Nursery, a
native-plant-focused nursery with
greenhouses and open-air beds. They
primarily provide plants to residents
and for the County’s park system.

Status
Arlington County actively conducts seed harvesting of local plant
species and phenotypes for plant propagation. The County has
engaged local plant societies to understand historically native
plants and to reintroduce them into the area. The County
currently owns and operates a native plant nursery to support
County projects.
Findings
Arlington County has a native plant nursery that is used for
County restoration plantings. Other sources for native plants
include periodic sales by the County, nonprofit organizations and
nurseries that stock them. A list of nurseries and plant dealers, as
well as native plant sales, can be found on the Virginia Native
Plant Society website 24.

24

https://vnps.org/conservation/resources/helpful-links/
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APPENDIX A.1: Benchmark Community Analysis: Natural Resources

When researching what policies and practices other communities are using for the management and
care of natural resources, it is critical to also examine how these policies and practices are being
implemented and what resources are being used. This section takes a look at the benchmark
communities’ operations and management strategies for natural resources, beginning with a look at
who is responsible for their care, discussing their staffing and budgets and reviewing partnerships and
maintenance practices.
The level of detail for each benchmark community varies, as detailed information about staffing,
budgets and management practices is not always publicly available. Interviews were conducted with
staff from Fairfax County (Virginia), Montgomery County (Maryland), Prince William County (Virginia),
the City of Richmond (Virginia), and the City of Seattle (Washington). Selected respondents are listed
after the bibliography.

Management Context
Albemarle County
Albemarle County has approximately 156,539 acres of conservation “focus areas,” with approximately
30,500 of those acres part of 53 “Important Sites,” and nearly 870 miles of streams. The majority of
the focus areas are privately owned (88 percent private versus 12 percent public), with 20 percent of
the private areas under conservation easement.
Management of natural resources is done through the Parks and Recreation Department and the
Facilities and Environmental Services Department. The Community Development Department
provides policies and planning.
Some of the relevant boards and commissions that guide the County’s natural resource work include
the Acquisition of Conservation Easements Appraisal Review Committee, Agricultural and Forestal
District Advisory Committee, Albemarle Conservation Easement Authority and Natural Heritage
Committee (biodiversity).
Fairfax County
While the GAT was unable to determine the exact amount of natural resources managed by Fairfax
County, it did find the County owns approximately 50,000 acres of open space. The over 23,000-acre
park system features 427 parks, five nature centers and 334 miles of trails.
Fairfax County’s natural resources are mostly managed through the Park Authority’s Resource
Management Division. (The Resource Management Division is also responsible for managing Fairfax’s
cultural resources.) Streams are managed by Fairfax County’s Department of Public Works.
The Park Authority Board (particularly the Resource Management Committee), the Environmental
Quality Advisory Council, Fairfax County Tree Commission, Fairfax ReLeaf and the Stakeholder
Advisory Committee provide input for natural resource policy and management.
Montgomery County
Montgomery County features 424 parks across more than 37,000 acres. Of those, nearly 29,000 acres
are conservation or natural areas: there are 22 “conservation parks,” 41 “neighborhood conservation
areas,” and 36 “stream valleys.” The County also has four lakes, 490 miles of streams and about 270
miles of trails.
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Most natural resource management is done by Montgomery Parks, but watershed restoration and
urban tree care is done by the Department of Environmental Protection. Note that Montgomery Parks
is not a County department; rather, it is part of the larger M-NCPPC.
Prince William County
Prince William County has over 5,000 acres of parkland and recreation facilities per the most recent
budget publication, some of which are natural areas. The County also has about 80 miles of trails,
greenways and water trails.
Both the Department of Parks, Recreation and Tourism, and the Public Works Department, are
involved in natural resource management. Public Works houses the mostly regulatory Environmental
Services Division as well as Buildings & Grounds, while Parks includes Capital Planning and the Historic
Preservation Division.
Relevant boards and commissions include the Trails and Blueways Council, Wetlands Advisory Board,
Chesapeake Bay Review Board and Green Guiding Committee.
City of Richmond
The City of Richmond has more than 169 parks, open spaces, athletic fields and playgrounds, with the
James River Park being the most used and well-known natural area.
Most of Richmond’s natural resources are managed by the Parks, Recreation & Community Facilities
Department. Stormwater is the responsibility of Public Utilities, while street trees fall under Public
Works. Water and air quality, as well as open space and land use, are overseen by the Sustainability
Department.
The two most relevant boards involved in providing input to Richmond’s natural resource
management are the Parks, Recreation & Community Facilities Advisory Board and the James River
Advisory Council.
Seattle
Even as a city, Seattle boasts nearly 6,400 acres of parks and “extensive natural areas.”
Natural resource management in Seattle is provided by several different offices: the Natural Resource
Unit of Seattle Parks and Recreation; Seattle Public Utilities (stormwater); Trees for Seattle (umbrella
office for the City’s urban forestry); and the Office of Sustainability and Environment (policy and
oversight).

Budgets and Staff
Each benchmarked community has a slightly different approach to organizing natural resource staff and
their relationship to other departments, which is explored in this section. Staffing and budget
information as presented for FY 2021 is also included. Information reflects what was available online or
relayed in interviews, as detailed budget and staff information was not available for all communities.
Albemarle County
According to the County’s website, the Facilities and Environmental Services Department coordinates
with the Community Development Department on planning, codes, programs and GIS to protect the
County’s natural resources. Some equipment is shared between Parks & Recreation and Facilities &
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Environmental Services. It is unclear if there are any other formalized relationships between the Parks &
Recreation Department and the other two departments concerning natural resources.
There are approximately 29.25 full-time equivalents (FTEs) and 21.75 FTEs in the Facilities &
Environmental Services and Parks & Recreation Departments, respectively. Though a more detailed
breakdown was unavailable, it is not expected for many FTEs to be devoted solely to natural resource
management.

A slightly more detailed breakdown was available for budgetary information. Of the $2.9 million
allocated to Parks & Recreation in the FY 2021 budget, $2 million is allocated for park maintenance. Of
the $6.5 million allocated to Facilities & Environmental Services, approximately $690,000 is allocated for
grounds maintenance, $540,000 for water resources management and $440,000 for environmental
management. Of the $10.4 million allocated to Community Services, approximately $122,000 is
allocated for soil and water conservation.
Fairfax County
The Fairfax County Park Authority (natural resource and park management/maintenance) works with
Public Works & Environmental Services (responsible for trees and streams) and the Office of
Environmental and Energy Coordination (which leads environmental and energy policy and programs,
among others, across the County). The Park Authority has an MOU with Public Works that defines the
roles and responsibilities of each party.
There are 95 positions representing approximately 94.75 FTEs within the Resource Management
Division. The full list of positions allocated for in the FY 2021 budget is shown below. Note that many of
these positions do not have direct responsibility for natural resources and are more involved in cultural
resource and park management.

Of the Park Authority’s $31.3 million adopted budget for FY 2021, approximately $5.4 million is allocated
to the Resource Management Division. This equates to $4.71 per capita due to the County’s high
population. As previously mentioned, the Resource Management Division is also responsible for cultural
resources, so not all funding and staff are solely dedicated to natural resources. Additionally, as revealed
with the GAT’s interview with members of the Park Authority, staff costs are paid by the County’s
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general fund. Other funding is provided through bonds or specific project allocations but is often
earmarked for specific uses or projects. Consistent funding is provided by a Telecom fund
(approximately $75,000 to $100,000 annually) that is used for natural resource inventory work. An
additional $250,000 is provided annually to support the Invasive Management Area Volunteer Program
(see Partnerships: Fairfax County for more information).

Montgomery County
Most natural resource management is done through the Natural Resources Stewardship division within
Parks, Planning & Stewardship. Management of aquatic natural resources is the responsibility of the
Resource Analysis Division, also within Parks, Planning & Stewardship. Tree care is done through the
Arboriculture section within the Horticulture, Forestry and Environmental Education Division.
Documents and meetings are used to communicate and coordinate between departments.
Throughout Montgomery County Parks, about 55 percent of staff have less than 10 years of
employment with the department while about 9 percent have over 25 years.
The Natural Resource Stewardship Division has 10 staff: 1 supervisor; 1 Principal Natural Resource
Specialist; one Senior Natural Resource Specialist; one Natural Resource Specialist; one Weed Warrior
Program Coordinator within the Vegetation Ecology & Management Unit; one Principal Natural
Resource Specialist; one Senior Natural Resource Specialist; and three Natural Resource Specialists
within the Wildlife Ecology/Management Unit.
The Resource Analysis division has eight staff: one supervisor; two Principal Natural Resource Specialists,
1 Natural Resource Specialist within the NPDES Permits Unit; 1 Principal Natural Resource Specialist, 1
Senior Natural Resource Specialist within the Environmental Review Unit; and 1 Principal Natural
Resource Specialist, 1 Natural Resource Specialist within the Biological Monitoring Unit.
Parks, Planning & Stewardship was allocated about $6.5 million in the FY 2021 budget, which equates to
$6.17 per capita. The Vegetation Ecology and Management Unit typically receives $100,000 to $150,000
per year out of this larger budget. They are looking to expand funding through grant opportunities, but
have none as of the time of this report.
Prince William County
The Parks Department has an MOU with Public Work’s Buildings and Grounds to maintain some park
properties. In turn, Buildings and Grounds have another MOU with County schools to maintain the
landscape at schools adjacent to parks. Park and school properties may include natural resources. Parks
also has a good working relationship with the Watershed Management section of Environmental
Services, particularly for reforestation and stream restoration projects. However, there is not as strong a
relationship between Parks and Buildings and Grounds despite the MOU.
As much of the Environment Services Division’s work is regulatory, most tree care is contracted out.
There is a natural resource unit within Planning, but they did not have actual staff in the unit at the time
of this report.
The County provided a general breakdown of expenditures for natural resource management. Broadly
speaking, it is expected to be a small portion of the combined budgets and staffing of Environmental
Services, Buildings and Grounds and Historic Preservation (approximately $7M/25 FTEs, $13M/81 FTEs
and $1M/9 FTEs, respectively, in the FY 2021 Budget). Prince William also allocates funding in their
budget for the Virginia Cooperative Extension Prince William Unit; approximately $331,000 was
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allocated in the FY 2021 budget for Environmental and Natural Resources within the VCE, supporting
3.32 FTEs.

City of Richmond
Within the Parks, Recreation & Community Facilities Department, the James River Park Division and the
Trails and Greenways Division has the most direct responsibilities for natural resources.
Parks has developed a good working relationship with Public Utilities but has little interaction with DPW
Urban Forestry, as their urban forestry standards do not always apply to the natural resource areas
managed by Parks.
The City generally sees little staff turnover and have many staff who have been with the department for
years. The Parks Department internally reorganized in 2018, promoting several existing staff within the
Department. Current staff involved in natural resource management include two superintendents, one
operations crew chief, one senior maintenance techs, one volunteer coordinator, one trails manager,
one part-time naturalist and several provisional/seasonal staff.
Of the Parks, Recreation & Community Facilities $27.1 million allocated in the FY 2021 budget, about $1
million is allocated for the James River Park. Other parks with natural resources are allocated another
$1.9 million.
The James River Park Superintendent estimates that approximately $67,000 to $117,000 is spent on
invasive species control for the park annually, not including other full-time staff.
Seattle
Seattle Parks and Recreation has taken on more natural resource management over the past decade
through their Natural Resources Unit. Parks will coordinate with the other departments as needed for
projects: there is a quarterly meeting for the joint urban forestry team, and grounds staff from the
different departments often work together; otherwise, there is limited formalized interaction between
the departments involved in natural resource management.
Based on the Department directories, the Natural Resource Unit includes the following within Seattle
Parks and Recreation (SPR): Arboretum; Construction & Turf Unit; Horticulture Capital Projects Support;
Horticulture & Landscape; Japanese Gardens Maintenance; Kubota Gardens; Natural Area Crew; Urban
Forestry Unit; and Volunteer Park Conservatory. However, not all staff in these categories are directly
involved in natural resource management work.
Within the City’s FY 2021 budget, costs for natural resource management are mostly included in the
Parks and Recreation Maintenance & Repair Specialty Crews. These crews were allocated about $8M
and 65.72 FTEs in FY 2021, or about $10.41 per capita. It was estimated that approximately $1.5M is
spent on forest restoration, which includes about $400,000 for capital projects.

Partnerships
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Partnerships provide invaluable support in helping the benchmark communities more effectively
manage and maintain their natural resources. Partnerships range from nonprofit community groups to
national organizations.
Albemarle County
Albemarle County’s partnerships for water resources include: StreamWatch, Rivanna River Basin
Commission, Thomas Jefferson Soil & Water Conservation District (TJS&WCD) and Rivanna Conservation
Society for water resources. Their partnerships for native species include TJS&WCD, Blue Ridge PRISM,
The Nature Conservancy and Virginia Native Plant Society.
Fairfax County
According to Fairfax County’s Natural Resources Management Plan FY 2019 Accomplishments, “20
partnerships [were] fostered with federal, state, regional, private, nonprofit and county organizations”
by the Park Authority.
While it does not directly fund any of the County’s natural resource efforts, the nonprofit Fairfax County
Park Foundation serves as an intermediary for natural resource grants and private donations, and holds
endowment funds for natural resources that will be available in a few years. The Foundation transferred
approximately $472,000 to the Park Authority in FY 2019.
Another important partner is the Invasive Management Area (IMA) Volunteer Program, which helps
control and manage invasive species in the County. There are 40 active IMA sites, more than 35 acres
under IMA management and about 2,500 annual volunteers.
Montgomery County
The Montgomery County Parks Foundation provides funding and advocacy.
The County parks also receive high levels of volunteer support through the Weed Warrior program,
which focuses on the removal of invasive species. Over 88,000 volunteer hours have been contributed
annually for the past few years. The program was originally created to help invest in more urban,
degraded areas in the southern part of the County that did not have as much natural resource work
devoted to them.
County Parks is also looking to partner with PRISM and Maryland State Heritage.
Prince William County
Prince William County counts many organizations as its partners, including the Prince William
Conservation Alliance, Virginia Cooperative Extension Prince William Unit, Prince William Soil & Water
Conservation District, Keep Prince William Beautiful, Northern Virginia Conservation Trust and the
Prince William Trails and Streams Coalition.
Educational programming and engagement are provided by the Prince William Cooperative Extension
Environment and Natural Resources and by Virginia's Watchable Wildlife Program. Keep Prince William
Beautiful provides stewardship, litter removal and water quality improvements to the County, while the
Prince William Cooperative Alliance provides advocacy, programming and surveys.
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City of Richmond
Current partners for management of Richmond’s natural resources include Enrichmond Foundation,
Friends of James River Park, James River Park Invasive Task Force, James River Association, rvaMORE
(trails) and the National Park Service.

The Friends of James River Park is a significant and highly involved partner, providing funding, invasive
work, education and more. The City uses the Friends website to disseminate educational information
about natural resources, update the public on projects and provide a hub for volunteer activities.
The Enrichmond Foundation provides support through citizen involvement, education and fundraising.
The City also partners with local universities for natural resource studies.
Seattle
Seattle partners with many organizations to achieve their natural resource goals. At the hub of this
network is the Green Seattle Partnership (GSP). GSP is a collaboration between the City of Seattle,
Forterra, community groups, nonprofits, businesses, schools and volunteers to restore and actively
maintain the City’s forested parklands and natural areas. Its role has evolved over the years, with its
current functions mainly being engagement, planning, some restoration/maintenance work and
feedback. The GSP currently employs three plant ecologists, one manager, one mapping/data manager
and a natural area crew (field staff, with one lead and seven maintenance labor positions). GSP also
works with other partners to help forward everyone’s missions.
Compared to the other benchmark communities, Seattle has a very strong volunteer base. However,
volunteerism was significantly reduced this year due to COVID-19 restrictions. Limited capacity events
are now just restarting.
Additional partners include the Seattle Trail Alliance (partners with SPR on the Youth Green Corps) and
the Puget Sound Keeper (nonprofit involved in salmon research and inventory). Wildlife management is
typically done with partner organizations.
While they do not contribute directly to natural resource management, the Seattle Parks Foundation
provides funding to support the Parks Department ($56M is proposed for the Park District fund in the FY
2021 budget).

Maintenance and Management Practices
Albemarle County
Albemarle County is in the process of strengthening landscape regulations, as well as developing and
implementing conservation and restoration projects. They also utilize GIS for mapping in the field with
tablets.
Fairfax County
Fairfax is generally proactive in their management of natural resources.
Maintenance and management is based around three larger strategies. The first, “Knowing What We
Have,” is focused on inventory and analysis and includes practices such as surveying for invasive and
endangered species, assessing deer browsing impacts, preparing invasive species treatment plans and
mapping and classifying natural resources. Second is “Do No Harm,” which is protecting natural capital
through project and permit review and input. The third, “Helping Our Land Heal,” incorporates efforts to
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manage wild populations and restore ecosystems. Due to the larger size of the County and limited staff
resources, the inventory of Fairfax’s natural resources is ongoing.
Controlled burns have been incorporated into their management practices via an in-house prescribed
fire team. The team burned 82 acres in 2019.

Montgomery County
Natural resource management is based in part on Standard Operating Procedures for Natural Resources
Management developed by the Park Planning and Stewardship Division’s Natural Resources Stewardship
Section. Additionally, some specific parks and natural resource areas are or will have individual
Operations and Use Plans produced.
Integrated Pest Management (IPM) practices are used across the park system, with 45 pesticide-free
parks. At the time of GAT’s research, IPM was in the process of developing a prioritization matrix that
will help prioritize which natural resource projects and areas to focus on, using a weighting system to
produce a number score for each area. Currently, they prioritize saving high-value areas and areas with
RTE species first, followed by the areas most likely to be successfully restored.
Resource-specific maintenance includes the following:
•
•
•

•

Meadows receive occasional spot mowing. Control of non-native invasive species, as well as
management of woody vegetation, is done through the use of brush cutters or chainsaws.
Wildlife is managed for public safety, regulatory compliance, biodiversity and sustainability.
Management of water resources includes stream monitoring, stormwater management and
stream restoration, reviewing concept plans to minimize adverse impacts and administering
the Department’s National Pollutant Discharge Elimination System (NPDES) Permit.
Management of vegetation and wildlife habitat includes a variety of practices. These include
the identification and acquisition of natural resources, reforestation and habitat restoration,
“Best Natural Areas” and “Biodiversity Areas” management, non-native plant management,
white-tailed deer and nuisance wildlife management and artificial habitat programs. Nonnative plant management is also helped by the Weed Warrior and Woods Warrior volunteer
programs.

In general, contractors provide the “heavy lifting” for projects, while in-house staff provide more specific
and fine skills.
Parks is trying to implement a prescribed burn program in the future.
Prince William County
Prince William County is in the process of expanding and improving their natural resource management
practices. Currently, the County is working to restore streams; creeks and ponds; reforest areas along
streams, parks and construction sites; and reduce the impact of pests on the health of forests and trees.
The County also is in the process of expanding meadow management and “no mow” areas, but is
challenged by some members of the community expecting consistent, frequent cutting. Natural
resource projects that enhance connectivity and protect habitats typically are prioritized.
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City of Richmond
The City’s main management practices involve controlling invasive species, maintaining trails, improving
tree canopy, and restoring and improving understory and groundcover.

Seattle
Previously, the City acquired land and did planning in the 1990s and early 2000s, so it has been able to
devote resources to restoration work in the recent past and present. Recently, the City has incorporated
a larger focus on equity in their natural resource work, increasing the amount of work done in high
visibility areas so that people can see an investment happening. The eventual goal is to get natural
resource sites into a maintenance/stewardship mode; however, climate change is causing some areas to
be restored additional times.
Natural resource areas are divided into different management zones/districts for maintenance and
restoration work. (Note that not all zones are suitable for restoration). Work is done through a mix of inhouse staff, contracted crews and volunteers. In-house staff are guided by best management practices,
while crews are guided by crew-specific standards. 25 Volunteers typically use GSP’s Forest Steward
Guide 26. Contracted crews provide services that volunteers cannot, such as tasks involving heavy
equipment, herbicides, steep slopes and some critical habitat areas. Integrated Pest Management is
followed as much as possible. Most wildlife management is done through partners, as the in-house team
is small.
GSP typically updates the manuals that guide contracted crew work once per year, and also advise on
best management practices to the City and their partners.

See GSP Work Specification Update for the latest crew manual: https://www.greenseattle.org/wpcontent/uploads/2020/04/GSP-Work-Specification-Update_April-2020.pdf

25
26

Forest Steward Field Guide, 2020. Green Seattle Partnership: Seattle, Washington. https://www.greenseattle.org/wpcontent/uploads/2020/04/GSP-Forest-Steward-Field-Guide.pdf
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APPENDIX A.2: Benchmark Community Analysis: Forestry
Because each community’s program is structured very differently, the GAT considered five core areas
included in most urban forestry programs:
•
•
•
•
•

Sustainability/Planning
Street trees
Park trees
Volunteers/Planting
Tree management during development

The extent to which and how each community managed these activities varied significantly.

Seattle
Management Context
Seattle has one of the most extensive urban forestry programs, with responsibilities divided among as
many as eight different agencies. For a graphic representation of Seattle’s management structure, see
Appendix B.
•
•
•

•

•

•

Finance and Administrative Services: Responsible for compliance with the City’s Two-for-One Tree
Replacement Policy on public lands and participation in the City’s Urban Forest Interdepartmental
Team.
Office of Planning and Community Development: Creates broad policies for management of
Seattle’s urban forest and participates in the City’s Urban Forestry Core Team, Management, and
Interdepartmental Teams.
Office of Sustainability and Environment (OSE): Facilitates departmental urban forestry work
coordination (Core, Management and Interdepartmental Teams); manages public comments and
inquiries and triages those for response; tracks and reports data from departmental compliance
with the City’s Two-for-One Tree Replacement Policy; produces the Trees for Seattle annual
progress report; staffs the Urban Forestry Commission; and participates in the Green Seattle
Partnership Management Team and Executive Council.
Seattle City Light (SCL): Prunes trees away from power lines and manages vegetation on
transmission rights-of-way and SCL-owned facilities for safety and reliability of the electrical grid;
supports residents with SCL-led tree planting efforts; complies with the City’s Two-for-One Tree
Replacement Policy and report numbers quarterly; and participates in the City’s Urban Forestry Core
Team, Management and Interdepartmental Teams.
Seattle Department of Construction and Inspections: Performs permit review and enforcement of
tree protection regulations on private property; implements Executive Order 2017-11: Tree
Protection; administers the directors rule on exceptional trees; administers management systems
for tree tracking and permit review; explores strategies as outlined in Resolution 31902 that center
and prioritize certain communities in culturally relevant ways; makes recommendations to Chair of
Council’s Land Use and Neighborhoods Committee on overall options to pursue; and participates in
the City’s Urban Forestry Core Team, Management and Interdepartmental Teams.
Seattle Department of Transportation (SDOT): Inventories street trees throughout the City; plants
and maintains street trees throughout Seattle prioritizing certain communities; explores options to
solve street tree and sidewalk conflicts to comply with the Americans with Disabilities Act
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•

•

requirements; complies with the City’s Two-for-One Tree Replacement Policy and reports numbers
quarterly to OSE; and participates in the City’s Urban Forestry Core Team, Management and
Interdepartmental Teams.
Seattle Parks and Recreation (SPR): Complies with the City’s Two-for-One Tree Replacement Policy
and report numbers quarterly to OSE; participates in the City’s Urban Forestry Core Team,
Management and Interdepartmental Teams; plants and maintains trees in SPR properties prioritizing
certain communities; restores forested parklands through the GSP with a focus on certain
communities; and addresses forest health issues resulting from impacts such as invasive pests and
climate change.
Seattle Public Utilities (SPU): Restores urban ecosystems and plants native trees in SPU properties
with emphasis on certain communities; completes inventory and analyses of SPU’s urban forest
resources as part of development and implementation of Landscape Asset Management Plan;
complies with the City’s Two-for-One Tree Replacement Policy and report numbers quarterly to OSE;
and participates in the City’s Urban Forestry Core Team, Management and Interdepartmental
Teams.

Seattle has the most complex structure of the benchmark communities.
Street Trees
Contractors that perform work on street trees must become Registered Tree Service Providers. To
obtain this registration, firms must meet certain state and local licensing and insurance requirements
and agree to comply with the Street Tree Ordinance, Street Tree Manual, ANSI A300 Pruning Standards
and City of Seattle Traffic Control Manual. In addition to being registered, a firm must obtain a tree
pruning/removal permit from the Seattle Department of Transportation’s Arborists Office before
working on street trees. In 2020, the adopted budget for SDOT included roughly $9.7 million in funding
for work tree planting, maintenance and management, with a staff of 35 FTEs.
Parks
Seattle has 485 parks with 6,414 acres. The park system has recently completed a strategic planning
process in which 75 percent of participants said they prefer naturalized to highly managed park spaces.
The adopted 2020 budget for parks does not have a line item for tree-related activities.
Volunteers/Tree Planting
Trees for Seattle is the focus of tree planting and education. It includes the Trees for Neighborhoods
program, which provides up to four free trees per household, and the Tree Ambassador program, which
supports volunteers to lead tree walks and be tree stewards, providing care for public trees. Although
the Tree Ambassador is City-led, other nonprofit organizations have played and continue to play a role in
its administration. The GSP provides a hub for municipal governments, regional agencies and a host of
nonprofits to work on environmental improvement projects – many of which are volunteer-based. The
City of Seattle and regional nonprofit Forterra are principal partners.
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Montgomery County
Management Context
Montgomery County also has a complex structure as some functions are performed by Montgomery
County and some are performed by the M-NCPPC, a bi-county agency that also serves Prince Georges
County. This agency oversees countywide planning, master plans and sustainability planning.
The Forest Conservation Act is a state law in Maryland and applies to all counties with 200,000 or fewer
acres of forest cover; that is, to all except the two western-most counties. Montgomery Planning
oversees implementation of the County’s version of the Act: the Forest Conservation Law, which relates
to tree management during development and is managed via permit review and inspection.
Montgomery County Department of Environmental Protection administers the Tree Canopy Law, which
is similar to the Forest Conservation Law but has lower thresholds for applicability.
The Tree Maintenance Division of the County’s Department of Transportation, along with the
Department of Permitting Services, both employ credentialed arborists, often providing ad hoc technical
support for sister agencies. Division to division planning is formal; department to department is
informal.
The County monitors tree canopy periodically and supports an online map where the public can
delineate an area and quantify the change in tree canopy over time. The County has two programs to
help residents increase tree canopy on private property:
•
•

Tree Montgomery, a program of Montgomery County government, plants and helps maintain shade
trees on private property. It is funded by mitigation payments into the Tree Canopy Law’s Tree Fund.
Reforest Montgomery uses several strategies to promote private tree planting: discounts on, or free,
native shade trees; park reforestation programs; conversation easement reforestation; and free
trees in the agricultural reserve. These activities are funded by mitigation payment into the Forest
Conservation Law’s Tree Fund administered by Montgomery Planning.

Tree planting must be requested via the County’s 311 service line. A tree removed will not be replaced
unless a replacement is requested.
Street Trees
Street trees are managed by MCDOT, Highway Services Division, Tree Maintenance Section. Maintaining
an up-to-date tree inventory has proven difficult. Last undertaken in 1992 and updated in 1996, the
inventory can no longer accept updates on individual trees. The County can catalog service requests.
There is no cyclical inspection or pruning schedule. Virtually all activity is generated through service
requests, the Capital Improvement Program and incidental observations by County employees. The
section responds to approximately 15,000 service requests per year.
Staffing
Given the volume of service requests, the Section employs five office staff members: two handle
inbound service requests; two pull work orders for the contractor from the 311 system; and one serves
as back up.
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Six arborists focus on different functions, including: planting; tree preservation; stump grinding; capital
projects; and Pepco (utility coordination). One inspector foreperson leads a team of seven to eight
inspectors who monitor contract crews, not trees. Under a contract with Asplundh, between 17 and 25
workers can be deployed on County projects. Contractors must employ one licensed Maryland Licensed
Tree Expert and one ISA Certified Arborist – per company, not crew.
Budget
With administration spread over multiple departments, total budgets for tree activities are difficult to
compile. County staff suggest the budget comprises roughly $3 million in Capital Improvement Funds
and $5 million in general funds.
Whatever the annual budget, staff reports it’s perennially at risk and subject to frequent cuts. Tree
maintenance is reportedly one of the first items slashed. As a result, the program suffers from major
backlogs:
•

Hazard removals: 18 months; 2,500 trees

•

Pruning: 15 months; 2,700 trees

•

Planting: resources are available, but trees cannot be planted due to backlog in stumps which need
to be ground before replanting.

•

Stump removal: 5 years; 9,000 stumps

Based on the backlogs, County staff conclude their programs are significantly underfunded.
Parks and Trees
Montgomery Parks is part of M-NCPPC, managing 420 parks with approximately 37,000 acres and 9,000
developed acres. Its goal is to develop about one-third of park acres and leave two-thirds as natural
areas. The Park Planning and Stewardship Division focuses on the natural areas, while the Horticulture,
Forestry and Environmental Education Division focuses on the improved areas.
Altogether, the County reports an inventory of roughly 26,000 trees in approximately 300 parks.
Montgomery Parks maintains an inspection cycle (at 1-, 3- and 5-year intervals) depending on frequency
of use, pest prevalence and expected risk. For the natural areas, wood edges, trails and similar areas are
inspected for open and obvious defects or trees conditions that could result in property damage or
bodily injury.
Montgomery Parks has its own tree production nursery, Pope Farm Nursery, which has approximately
8,000 balled and burlapped trees in production. Eight hundred to 1,000 of these are harvested per year
and installed in parks. Containerized trees and shrubs are also grown and planted out each year. Inhouse crews do all of the digging and installation. ESRI ArcGIS Collector is used to scout planted areas,
determine planting locations and track installation and after care for two years. Then the data are
transferred into the TreeKeeper geodatabase for ongoing maintenance.
Parks are funded by a percentage of property tax revenues. Funding is reported to be fairly consistent
and reliable. Contract funds may be subject to variation.
There are 12 nursery staff, some seasonal. There are 20 urban forestry staff. Four different Maryland
Licensed Tree Expert contractors have on call contracts. There are 12 in-house tree crew staff. Staff
certifications include Commercial Driver’s License (CDL), Cardiopulmonary resuscitation (CPR), ISA
Certified Arborist and TRAQ (Tree Risk Assessment Qualified).

Fairfax County
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Management Context
Please see page 11 for more information about program organization and responsibilities.
Fairfax County does not have a tree canopy cover goal. The Tree Action Plan however does have a goal
of no net loss to the present 57-percent tree canopy cover. The Tree Action Plan was developed in
concert with the Tree Commission and was approved by the County Board of Supervisors and is referred
to in the County’s Comprehensive Plan.
Planning, including the Comprehensive Plan and Environmental Issues, is overseen by the Department of
Planning and Development.
Urban forestry is primarily overseen by the Urban Forest Management Division (UFMD), which is in Land
Development Services’ Public Works & Environmental Services. This Division functions primarily as a
team of consulting arborists rather than field arborists. UFMD does not oversee the maintenance of
trees; rather, its primary responsibility is to review permit applications for compliance with the Public
Facilities Manual and undertake periodic (approximately every five years) tree canopy assessments using
remote sensing and i-Tree plot data.
Approximately 23 people staff the UFMD. Two are administrative staff that serve both branches, and the
rest are technical staff.
Of the technical staff, all but those that are term-limited are ISA Certified Arborists. Some are also Tree
Risk Assessment Qualified. Two to three staff members are Registered Consulting Arborists with the
American Society of Consulting Arborists. The Forest Pest Branch has five to six staff members. The
remainder all work in the Forest Conservation Branch.
Funding for UFMD comes from Stormwater Management, which is also in Public Works and
Environmental Services, except for the Forest Pest Branch. Any insects or diseases for which the Forest
Pest Branch provides services must first be approved by the Virginia Department of Agriculture and
Consumer Services and placed on the list of insects and diseases that can be controlled with funds
collected by local service or tax districts. Funding is reported by staff to be consistent and reliable.
As a Division, the UFMD does not appear as a line item in the 2020 adopted budget.
Street Trees
VDOT manages street trees in the County, and various County agencies, such as the Board of
Supervisors, the school system, the parks system and stormwater management, oversee tree
management on their own facilities.
Tree Planting
Tree planting is done by construction permit applicants to meet the requirements of the Tree
Ordinance. Alternately, those applicants must pay into the Tree Preservation and Planting Fund to meet
mitigation requirements related to tree canopy cover requirements. Planting is also done with
stormwater management funds. About 100 trees per year are coordinated by UFMD with volunteers,
usually on school property. Site selection is based on inbound requests. There is no equity plan related
to site selection.
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APPENDIX B: Seattle Urban Forestry: Agencies Involved
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APPENDIX C: Urban Forestry Budget Analysis
Between 2014 and 2016, Professor Richard Hauer surveyed 667 communities to assess the current state
of their urban forestry programs. Respondents ranged from small towns to mega-cities with populations
of 1,000,000 and more. 27

•

Tree activities had a mean annual budget of $801,595. This worked out to an average of $42.59 per
street tree, $8.76 per capita and 0.52 percent of the total municipal budget.

•

Among municipalities with populations from 250,000 to 500,000, the median tree program budget
represented about one-quarter percent of the overall municipal budget.

•

Adjusted for inflation, the original Tree City USA standard for funding [considered a minimum at
$2.00 per capita in 1976] today amounts to roughly $8.42. Many states, including those currently
recognized as Tree Cities, spend less – especially in the northeast and south.

•

Over half (53 percent) of respondents thought the budget was adequate.

•

But among jurisdictions with populations over 250,000, less than one-third agreed.

Hauer’s report (2016) offers invaluable insights into how urban forestry activities are organized in
different-sized communities, which agencies have responsibilities and how programs are managed.
27 Hauer R.J. and W.D. Peterson. 2016. Municipal Tree Care and Management in the United States: A 2014 Urban & Community
Forestry Census of Tree Activities. Special Publication 16-1: College of Natural Resources, University of Wisconsin – Stevens
Point. Although somewhat dated, Professor Hauer [personal communication] believes general trends likely have not changed.
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APPENDIX D: Biophilic Cities: A Quantitative Approach to Measuring Progress
This program was created by Guoping Huang of the Department of Urban and Environmental Planning, University of
Virginia, in 2017. 28
Because of the visionary nature of the movement, measuring progress in developing a “biophilic community” remains
for the most part, a qualitative exercise. Attempts have been made to develop quantitative indices that can help
characterize the extent to which a community is meeting its goal.
A recent checklist promoted by the Biophilic Cities Network is reproduced here.
Indicators

Categories

Water quality

Excellent - Pristine, provides habitats for different species

5

Good - Clean and natural looking, swimmable

4

Fair - Natural looking, but not good for recreational use

3

Poor – Polluted

2

Very poor - Heavily polluted

1

Good

5

Moderate

4

Unhealthy for sensitive groups
Unhealthy

3
2

Very unhealthy to hazardous

1

NDVI 0.4-1

5

NDVI 0.3-0.4

4

NDVI 0.2-0.3

3

NDVI 0.1-0.2

2

NDVI 0-0.1

1

>40%

5

30-40%

4

20-30%

3

10-20%

2

< 10%

1

>20%

5

15-20%
10-15%

4
3

5-10%

2

< 5%

1

NDVI 0.4-1

5

NDVI 0.3-0.4
NDVI 0.2-0.3
NDVI 0.1-0.2
NDVI 0-0.1

4
3
2
1

Air quality

Vegetation

Percentage of
large vegetated
patches

Connectivity of
vegetated patches

Quality of
ecological corridor

28

Rating

Arlington Score

Huang, G. 2017. “Indexing the Human-Nature Relationship in Cities.” The Journal of Urban Planning, Landscape & Environmental Design, 2(2): 2535.
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Access to regional
parks

Access to district
parks

Access to
community parks

>80%

5

60-80%

4

40-60%

3

20-40%

2

<20%

1

>80%

5

60-80%
40-60%

4
3

20-40%

2

<20%

1

>80%

5

60-80%

4

40-60%

3

20-40%

2

<20%

1
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APPENDIX E: Portland, Oregon’s, Tree Equity Plan
Portland, Oregon, has one of the most unevenly distributed tree canopy coverage of any American city.
From one neighborhood to the next, the variation in canopy can range from as low as 5 percent to as
high as 70 percent. Predictably, as with most cities, this discrepancy falls clearly along class and racial
lines.
City officials have cited several reasons for this inequity,
including the process and timing of annexation of
neighborhoods, lack of public investment and
development. The City also admits much of the
imbalance was the product of the City’s own policies:
park placement, street tree management, zoning and
building regulations, and on-demand-only maintenance.

The bureau lacks a unifying vision for
equity. This leads to a lack a common
understanding of why addressing racial
equity is important.
Portland Parks & Recreation Five-Year Racial Equity Plan

In 2017, to start addressing these gaps, Portland Parks & Recreation created their Five-Year Racial Equity
Plan, 29 with the main objective to provide equitable City services to all residents and increase access to
trees and urban forest services for low-income, refugee and immigrant communities, as well as
communities of color.
Budgets for tree planting were increased. But City officials first developed and approved a
comprehensive equity-focused urban forest strategy. Unlike many urban forest management plans,
Portland’s plan was not focused on a simple citywide canopy or tree-planting goal. The plan, titled
“Growing a More Equitable Urban Forest: Portland’s Citywide Tree Planting Strategy,” 30 reflected
extensive citizen input, cross-cultural dialogue and detailed GIS support.
As a result, their plan prioritizes tree planting in
neighborhoods where a high percentage of lowincome residents have suffered from inequities in
the past. Portland embraced the following
strategies to meet this goal.

City officials found fundamentally legitimate, significant
barriers that low-income, immigrant and communities
of color face that prevent them from planting and
caring for trees. Varying cultural values and
relationships with trees, competing priorities and
limited resources, cost, disempowerment of renters,
fears of gentrification and a historic lack of authentic
engagement from the city were just a few of the
barriers.

•

Fund and plant trees in the right-of-way, yards,
parks and schools to reduce financial barriers.

•

Increase planting efforts focusing on rental
properties and advocate for tenants who want
trees.

•

Provide varied, multiple opportunities for tree
planting that minimize barriers to participation.

•

Pursue funding right-of-way tree maintenance to reduce financial burdens, encourage tree planting
and build trust with historically underserved communities.

29

Five-Year Racial Equity Plan: Furthering Citywide Racial Equity Goals and Strategies, September 2017. Portland Parks &
Recreation: Healthy Parks, Healthy Portland: City of Portland, Oregon. https://www.portlandoregon.gov/parks/article/623289
30
Growing a More Equitable Urban Forest: Portland’s Citywide Tree Planting Strategy. December 2018. Portland Parks &
Recreation: Healthy Parks, Healthy Portland: City of Portland, Oregon. https://www.portland.gov/sites/default/files/202009/tree-planting-strategy-12.18.pdf

Benchmarking Report
February 26, 2021
Page 61

APPENDIX F: Savannah, Georgia, Landscape Guidelines

Savannah assigns Quality Points to both trees and landscape plantings to retain the aesthetic, natural and
cultural aspects of this historic city. Tree Quality Points (TQP) are based on the relative value of trees species
that are retained or planted on a given site; they quantify the desirable qualities of the species and the specific
tree. Higher TQPs are awarded for trees retained on site; fewer are awarded for new plantings.

Tree Quality Points
Except on developed single-family residential lots, trees counted toward meeting canopy requirements cannot
be removed by subsequent owners without a permit from the City. Permits are required for removal of
“exceptional” trees from commercial, industrial, institutional or multifamily properties. 31
The greenspace plan shall show the total tree quality points for the site, any set-aside areas and trees to be
protected and the number of required canopy trees to be provided. A minimum of 20 percent of the total land
area of the development shall be devoted to greenspace.

31

Generally, hardwoods more than 36” DBH, softwoods in excess of 30” DBH.
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Canopy Trees for Tree Quality Points
(Trees with a mature height of greater than 40', with a minimum of 30' canopy)
Minimum planting space for large trees is 400 square feet: 16' x 25' or 20' x 20'
Botanical Name
Common Name

DroughtTolerance
X

Acer floridanum
(Acer barbatum)
Florida Maple
Acer rubrum
Red Maple

X ,M

Carya aquatica
Water Hickory
Carya cordiformis

M

Planting
Points

Retention
Factor

Notes:

90

1.5

Yellow fall color Native;
Good for Parking Areas

90

1.5

Cvs. 'Summer Red,' 'Red
Sunset'; Native

R/O

1.5

Large Taproot; Native

Landscape Quality Points
Developers must provide 400 Landscape Quality Points per acre. The planting could be evergreen, flowering
and/or specimen material, which would add seasonal color, texture, form and help to bring down the scale of
development to a human level. Additionally, these points can fulfill the requirements of the City’s Buffer
Standards.
LANDSCAPE QUALITY POINTS FOR PLANTED VEGETATION

Type of Plant Landscape

Quality Points

Small Tree (Preferred)

10

Small Tree (Recommended)

5

Small Tree (Acceptable)

3

Palm Type Trees

2 points per foot of height, up to 20 Points

Large Evergreen Shrub

5

Large Deciduous Shrub

2.5

Medium Evergreen Shrub

3

Medium Deciduous Shrub

1.5

Small Evergreen Shrub

1

Small Deciduous Shrub

0.5

Evergreen Ground Cover

.10 points per plant at 1 gallon

Parking Lot Rules
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A minimum of 1,200 Tree Quality Points per acre in canopy trees shall be planted and/or preserved
within landscaped islands and medians located between parking bays. Landscape Quality Points may
also be planted in these areas. Although certification isn’t required, facility design shall incorporate
sustainable design features found in LEED, Sustainable Sites Initiatives, Alliance for Water Efficiency and
other similar programs.
Canopy trees planted in parking islands shall have 400 square feet of unpaved soil for root development.
The standard tree island shall be 20’ x 20’, provided, however, that where the islands are an extension of
a 10-foot-wide landscape median, the islands may be reduced in width to 16 feet. Islands shall not be
separated by more than 12 parking spaces, including the landscaped ends of drive aisles, and shall be
designed to minimize access to foot traffic.

Plan Preparers
All preparers of site plans must show evidence of having attended a City-sponsored ordinance
compliance workshop. Plans for projects larger than one acre must be prepared by a qualified landscape
architect.
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APPENDIX G: Richmond: Refocus on Private Property?
Yes. And no.
In Richmond, trees are an important component of the response to climate change. Greening programs
initiated by nonprofits – local and the Chesapeake Bay Foundation – aim to improve the quality of life in
South Richmond. This area, long underserved, suffers heat island and potential health impacts. In
response, hundreds of trees have been planted in this neighborhood. And the Mayor has designated five
new parks for the southern part of the City.
On the other hand, neither Richmond’s tree protection ordinance (adopted in 1992), nor its zoning code,
directly address inequities in canopy cover among City neighborhoods or acknowledge that trees
provide substantial public benefits. Outside of the Chesapeake Bay Ordinance (common to all
benchmark jurisdictions, including Arlington), the only prescriptive rules for trees on private property
relate to parking lots and buffers.
Like Arlington, Richmond has just released a new comprehensive plan. 32 The plan sets goals for equity,
climate change, energy conservation and environmental health. With respect to trees on private lands,
among other steps the plan calls for the City to:
•
•
•
•

32

Explore creating incentives or requirements in zoning and development processes for green
infrastructure on private property;
Identify opportunities for green infrastructure on public lands and rights-of-way;
Consider creating green infrastructure guidelines within the Better Streets manual; and
Continue funding programs to plant trees and educate public on importance of trees.

Richmond 300 Master Plan, September 29, 2020.
http://www.richmondgov.com/planninganddevelopmentreview/documents/MasterPlan/R300_FinalMasterPlan_200929.pdf
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APPENDIX H: Philadelphia’s Road Map to Becoming a Smart City
The City of Philadelphia established
the SmartCityPHL 33 initiative in 2017
to better understand and implement
smart and emerging technology
solutions that would improve City
service delivery for its broad
community of residents, businesses
and visitors. A key component of this
initiative was to develop this roadmap of strategies and processes to drive the initiative forward.
The “roadmap” describes a framework for spurring innovation and collaboration around a smart city and
the policies and technology surrounding it. It is intentionally designed for broad application so that as
people and technology change, fundamental practices are applied while leaving room for iteration when
it comes to specific projects and programs that support the initiative.
A broad and diverse roster of City agencies participate in this initiative:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

33

Department of Streets
Waste & Litter Cabinet
Office of Sustainability
Energy Office
Office of Transportation, Infrastructure & Sustainability
Philadelphia Water Department
Department of Public Health
Air Management Services
Philadelphia Fire Department
Department of Health & Human Services
Department of Commerce
Department of Licenses & Inspections
Office of Emergency Management
Department of Planning & Development
Department of Public Property
PECO
Philadelphia Gas Works
Southeastern Pennsylvania Transportation Authority

https://www.phila.gov/media/20190204121858/SmartCityPHL-Roadmap.pdf
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APPENDIX I: Alexandria Native Plant Standards
PLANT TYPE

Urban Trees

Standard Trees

Evergreen Shrubs

Deciduous Shrubs

Groundcovers

Perennials, Ferns,
Ornamental Grasses

Vines

NATIVE TYPE

MARCH 2, 2019 –
JANUARY 1, 2020

JANUARY 2, 2020 –
JANUARY 1, 2024

BEGINNING
JANUARY 2, 2024

Regionally or
Locally Native

10%

15%

20%

Total Natives

25%

25%

50%

Regionally or
Locally Native

15%

25%

40%

Total Natives

40%

60%

80%

Regionally or
Locally Native

5%

8%

10%

Total Natives

20%

30%

40%

Regionally or
Locally Native

10%

15%

20%

Total Natives

40%

60%

80%

Regionally or
Locally Native

5%

10%

10%

Total Natives

10%

20%

20%

Regionally or
Locally Native

10%

15%

25% (perennials)
30% (ferns &
grasses)

Total Natives

25%

40%

60% (perennials)
80% (ferns &
grasses)

Total Natives

80%

100%

100%
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APPENDIX J: Mass Timber Construction

Hickok Cole, a forward-focused design practice, is working in Washington, DC, on a vertical addition to
an existing seven-story building. The project will add two floors of office space constructed from mass
timber. When wood is used in buildings, the CO2 trapped during the growth of the tree remains stored
as long as the building stands. Producing mass timber requires dramatically less energy than other
building materials like steel, further reducing the GHG footprint of wooden buildings.
Milwaukee, Wisconsin, is set to erect a 25-story mass timber apartment building in the summer of 2022,
marking the world's tallest building of its kind, until it is eclipsed by a 40-story mass timber office
building expected to tower over Sydney, Australia, by 2025.

SMART CITIES DIVE, NOVEMBER 9, 2020
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APPENDIX K: Canopy Maps and Tree Equity ScoresTM for Arlington and
Benchmark Communities
The maps below were developed by American Forests using the latest available high-resolution canopy
maps for each community. Tree Equity Scores (TES) are calculated using American Forests’ proprietary
methodologies, indicating the “under-canopied” areas most likely to house disadvantaged residents.
TES can be used as a tool to focus urban forestry activities to neighborhoods in need. 34

34

An interactive “story map” incorporating these findings can be found at
https://americanforests.maps.arcgis.com/apps/webappviewer/index.html?id=48f92b6b0f8f4aef8e876ce210364b1e&extent=8764503.7276%2C4563370.7792%2C-8398828.9843%2C4799714.0707%2C102100
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APPENDIX M: Interview Participants
Personal Interviews

Personal interviews were conducted via teleconference or web video during the late spring and early
summer of 2020. Other staff members may have been present for all or part of the call.

Montgomery County
Mark Pfefferle, Montgomery Planning
Holly Thomas, Horticulturist, Montgomery Parks
Bill Hamilton, Natural Resource Planning and Stewardship
Brett Linkletter, Tree Maintenance, Department of Transportation
Colter Burkes, Senior Urban Forester, Montgomery Parks
Michael Knapp, Urban Forester, Department of Permitting Services
Ryan Colliton, Montgomery Parks, Natural Resources Stewardship, Vegetation Ecology Unit Leader

Fairfax County
Hugh Whitehead, Urban Forester, Urban Forest Management Division
John Burke, Fairfax County Park Authority Branch Manager
Owen Williams, Fairfax County Park Authority Ecological Restoration Program Manager
Erin Stockschlaeder, Fairfax County Park Authority Ecologist/IMA Coordinator
Kristen Sinclair, Fairfax County Park Authority Ecologist

Richmond
Torrence Robinson, Parks Department
Bryce Wilk, James River Park Superintendent

Seattle
Sandra Pinto de Bader, Urban Forest Policy Advisor
Michael Yadric, Green Seattle Partnership Senior Ecologist

Prince William County
Brendon Hanafin, Chief, Planning and Capital Projects, Department of Parks and Recreation
Julie Flanagan, Arborist, Watershed Management Branch
Valerie Huelsman, Forest Health Specialist
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APPENDIX N: Glossary of Acronyms
ANSI

American National Standards Institute

DPR

Arlington County Department of Parks and Recreation

APS

Arlington Public Schools

BMP

Best Management Practices

CCA

Canopy Cover Allowance

CPR

Cardiopulmonary Resuscitation

CIT

Center for Innovative Technology

TMDL

Chesapeake Bay Total Maximum Daily Load

CDL

Commercial Driver’s License

CTLA

Council of Tree and Landscape Appraisers

DBH

Diameter at Breast Height

FNRP

Forestry and Natural Resources Plan

FTEs

Full-Time Equivalents

GIS

Geographic Information Systems

GHG

Global Greenhouse Gas

GSP

Green Seattle Partnership

GAT

Greener Arlington Team

HOA

Home Owner Association

ISA

International Society for Agriculture

IMA

Invasive Management Area

LiDAR

Light Detection and Ranging

M-NCPPC

Maryland National Capital Parks and Planning Commission

MWCOG

Metropolitan Washington Council of Governments
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MS4

Municipal Separate Storm Sewer System

NOAA

National Oceanic and Atmospheric Administration

NPS

National Park Service

NPDES

National Pollutant Discharge Elimination System

NRCAs

Natural Resource Conservation Areas

NNI

Non-Native Invasive

NVCT

Northern Virginia Conservation Trust

OSE

Office of Sustainability and Environment

RPAs

Resource Protection Areas

SCL

Seattle City Light

SDOT

Seattle Department of Transportation

SPR

Seattle Parks and Recreation

SPU

Seattle Public Utilities

TJS&WCD

Thomas Jefferson Soil & Water Conservation District

TES

Tree Equity Scores

TQP

Tree Quality Points

TRAQ

Tree Risk Assessment Qualified

TFM

Trunk Formula Method

UFMD

Urban Forest Management Division

USFWS

US Fish and Wildlife Service

VIPA

Virginia Innovation Partnership Authority

