PROTECTING
GREEN
INFRASTRUCTURE
IN
ALBEMARLE
COUNTY VA
June 2017

This report was funded by a grant from the Virginia Department of Forestry’s Urban and Community
Forestry Program with funds from the USDA Forest Service. The Green Infrastructure Center developed
the maps and worked with the county to complete the project. The County Natural Heritage Committee
provided in-kind support in the form of technical advice on the habitat mapping portion of the project.

Contents
Introduction .............................................................................................................................................. 1
Why Do We Need to Map and Study Green Infrastructure? ................................................................ 2
Mapping Green Infrastructure .................................................................................................................. 3
How This Plan Was Created .................................................................................................................. 4
Forest and Wetland Habitats .................................................................................................................... 4
Habitat Cores and Corridors ..................................................................................................................... 6
Urban Areas ........................................................................................................................................ 10
Working Lands ........................................................................................................................................ 10
Water ...................................................................................................................................................... 13
Historic and Cultural Assets .................................................................................................................... 16
Recreation Assets.................................................................................................................................... 17
Implementation ...................................................................................................................................... 19
Strategies ................................................................................................................................................ 20
Growth Management: ........................................................................................................................ 20
Natural Resources ............................................................................................................................... 20
Historic, Cultural, and Scenic Resources: ............................................................................................ 21
Economic Development: ..................................................................................................................... 22
The Rural Area:.................................................................................................................................... 22
Parks and Recreation, Greenways, Blueways, and Green Systems: ................................................... 22
Appendix A: References .......................................................................................................................... 24
Appendix B: Resources............................................................................................................................ 26
Funding resources: .............................................................................................................................. 26
Cultural Resources .............................................................................................................................. 26
Birding resources ................................................................................................................................ 26
Forests and Wildlife ............................................................................................................................ 26
Water trails ......................................................................................................................................... 27

This report is organized by key resources beginning
with large intact landscapes or ‘habitat cores’ showing
key areas for wildlife and water quality, followed by
working lands (agriculture and forestry), outdoor
recreation, and the historic and cultural resources
which are supported by a natural landscape. The end
of the report provides key strategies to protect or
expand these resources.

Introduction
This study provides maps and analysis of Albemarle
County’s most intact large habitats. It provides
guidance on what areas may be protected to meet
needs such as hunting and fishing, protecting wildlife
and clean water, and supporting tourism activities such
as picking apples at Carter’s Mountain or visiting rural
wineries during the Taste of Monticello Wine Trail
Festival. This study was launched in fall 2015 with a
grant from the Virginia Department of Forestry using
funds from the USDA Forest Service.
The county’s natural resources can be considered its
‘green infrastructure’ because they are natural features
(green) and they provide support (infrastructure) for
the county’s growth, health, economy, and lifestyles.
This report provides the study results which can be
used to protect, connect, or restore Albemarle
County’s highest value natural landscapes. These
natural landscapes include areas that support forestry,
agriculture, recreation, wildlife habitat, and clean
water. They also provide county residents with scenic
beauty and beautiful places to live.
To ensure that its top natural assets are protected,
Albemarle County used the best possible data for
analysis. This entailed creating a model of the county’s
most intact forested habitats and other natural features
such as wetlands, rivers, and high-quality agricultural
soils.
The county’s 1-meter resolution land cover was used
to determine the intactness of the landscape. The data
from 2009 were the most recent data available. The
project was advised by the County’s Natural Heritage
Committee. The committee devised additional criteria
for evaluating special soils and geographic features.
The maps in this report show which aspects of
Albemarle County are the highest quality. A highquality landscape supports many species, recharges
groundwater, filters the air, and provides oxygen and
natural beauty. It also indicates which areas may be
best to leave undeveloped as well as which areas have
less fragile and are less likely to be disturbed by
development. The maps in this report were created
using satellite imagery to show data about land cover
and land uses along with other data concerning which
areas support good water quality, rare species, or the
best soils for growing crops.

The flying squirrel is an interior forestsdependent animal supported by larger
habitat cores.
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 Albemarle County can save funds in the long
run by making better, smarter investments in
water, trees, trails, agriculture, and parks.
 Areas near to green spaces have higher
property values and sell faster.

Why Do We Need to Map and Study Green
Infrastructure?
Green Infrastructure refers to all the natural assets that
help support Albemarle County. It includes our trees
and forests, waterways, wetlands, soils, and natural
areas. Although governments manage grey
infrastructure – roads, bridges, storm drains –
communities may not realize that they also need to
manage ‘green infrastructure.’ Trees need to be
planted, agriculture and forestry need to be protected,
and water needs to be kept clean and plentiful.

Food Supply:
 Pollinators, which we all
rely on for food and
natural beauty, also need
habitat to allow them to
do their work! They
sustain our flowers and
crops, as well as many
other plants.
History:
 Mapping our landscapes also ensures that the
settings for our historic and cultural resources
such as plantations, archaeological sites, and
favorite views are recognized and considered
as additional land is developed.

Just as governments plan for sidewalks or streetlights,
they also need to plan to support trees, trails, creeks,
lakes, springs, forests, and other open spaces. In order
to determine necessary actions to restore or protect
natural assets, the county government needs to be
aware of the extent and condition of these assets.

Safety:
 Hazards, such as flooding, can be abated or
avoided with better planning, thereby saving
lives and lessening risks and costs.
 Greener communities are safer communities;
less crime occurs in green areas than in areas
without green spaces.
Health:
 The greener the community, the better the air
quality and the healthier the people.
 A connected landscape is healthier, more
diverse, and more resilient.
Wildlife and Environment:
 When landscapes are connected, wildlife and
birds can move across the landscape. This
ensures their ability to obtain food, find
shelter, and maintain a diverse gene pool for
healthy populations.
 People also need a connected landscape to
allow for recreation, adventure, and alternate
transportation. Albemarle County can look
for ways to maintain existing connections and
make new ones too!

This study created a map of Albemarle County’s
natural large intact landscapes and also mapped the
connections between them. A green infrastructure
study shows how to link multiple objectives together
and what to prioritize. The maps highlight significant
cultural sites, such as plantations and historic districts
that depend on the landscape for their interpretation
or protection. Following are just some of the reasons
Albemarle County undertook this study:
Economy:
 Areas with more green spaces are better able
to attract top companies and well-paying jobs.
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‘assets’ because they help keep the county cleaner,
cooler, and more attractive. They also provide
recreation, absorb and filter water, and support native
species of birds, bees, and butterflies, as well as vibrant
businesses, tourism, and residential districts. We
consider all these natural assets as green infrastructure
because they are also part of the ‘infrastructure’ that
supports a vibrant, healthy county.

Mapping Green Infrastructure
This report describes the Green Infrastructure assets
of Albemarle County, VA. The study entailed mapping
and cataloguing the county’s highest value natural
assets and developing strategies to conserve or restore
them. Natural assets include forests, trees, water, soils,
trails, parks, agricultural soils, open space habitat, and
connecting landscapes. These natural features are

Albemarle County’s Large Intact Habitat Cores which support a diversity of species.

3

–Based on the goals established in Step 1 and data
from Step 2.

How This Plan Was Created
In fall 2015 Albemarle County’s Natural Heritage
Committee (NHC) met to study its green
infrastructure assets, and a subcommittee was created
to inform the project analysis. The project was funded
by the Virginia Department of Forestry under a federal
grant from the USDA Forest Service. The grant
supported technical support from the Green
Infrastructure Center (GIC) to help Albemarle County
create the maps and develop associated strategies. To
learn more about GIC visit www.gicinc.org.

Step 4. Assess Risks: Which assets are most at risk
and what could be lost if no action is taken?
Step 5. Determine Opportunities: Determine
opportunities for protection or restoration. Based on
those assets and risks you have identified; determine
which ones could or should be restored or improved.
Which need attention soonest?
Step 6. Implement Opportunities: Include the natural
asset maps in both daily and long-range planning such
as park planning, comprehensive planning and zoning,
transportation planning, tourism development, and
economic planning

The NHC reviewed the habitat maps (habitat cores
and corridors) and devised several analyses to
supplement their ongoing planning, including a soil
productivity analysis and a GIS-based landscape
classification scheme.

This report is divided into four main categories: Trees
and Habitats, Water, Working Lands, Recreation, and
Culture. Each of these four topic areas affects the
condition and vitality of the county. A healthful
environment supports the health of residents and
visitors alike and affects the county’s economic and
social vitality too. These topics are all interrelated.
For example, Albemarle County would not attract
visitors to its wineries unless the scenery were
beautiful and enjoyable. Following is a description of
each focal area strategy developed by the committee to
better protect, enhance, or restore that resource.

Soil productivity is a term used to describe the soil’s
general ability to provide the necessary nutrients for
plants to thrive. Soils data were collected from the
USDA SSURGO soils survey, the soil productivity
(PI) value estimated according to the methodology
outlined by Schaetzl et. al. 2012.
The landscape classification scheme uses GIS to
classify different types of landscape in the county
based on six physical features: aspect, percent slope,
slope type (planform and profile), geology, and
elevation.
The County’s Natural Heritage Committee provided
project review. To learn more about their work visit:

Forest and Wetland Habitats
A remarkable feature of Albemarle County is the Blue
Ridge Mountains. Big Flat Mountain, the highest peak
in Albemarle County, reaches an elevation of 3,373
feet above sea level (“Summits in Albemarle County”).
Aside from the Blue Ridge and Southwest Mountains,
much of Albemarle County features gently-sloped land
of the Piedmont that is ideal for agricultural use.
168,877 acres of land in the county is used for
agriculture. Of this land, 46,609 acres are used for
crop production (“County Summary Highlights”
2012).

https://www.albemarle.org/department.asp?departme
nt=nhc
The maps were presented to the County Planning
Commission in May 2017. The GIC recommends a
six-step process for creating a green infrastructure
plan:
Step 1. Set Goals: What does Albemarle value?
Determine which natural assets and functions are most
important.
Step 2. Review Data: What do we know or need to
know, to map the values identified in Step 1?

In addition to humans and domestic animals,
Albemarle County is home to fifty-one species of
mammals. This high number is largely the result of
the fact that Albemarle County spans both
mountainous and piedmont environments. Many of
these animals depend upon high levels of forest

Step 3. Make Asset Maps: Map the county’s highestvalued natural assets that contribute to a healthy
ecology and also support cultural and economic values
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connectivity in order to survive. However, detrimental
factors such as development, pollution, and
automobile traffic threaten the biodiversity that is
necessary to ensure a healthy ecosystem (“Albemarle
County Biodiversity” 2004). These factors can cause a
decline in population of animals that thrive in
environments that are isolated from human activity.
They can also promote the population growth of
invasive or nuisance species such as squirrels and
white-tailed deer.
Albemarle’s landscape supports
rare species, such as the James
spinymussel (Pleurobema
collina) and the northern long
eared bat (Myotis
septentrionalis). In order to
provide for the future well-being
of these species, Albemarle
County needs to protect their
habitat through land use
practices that are minimally
invasive, do not compromise
connectivity between habitat
cores, and
prevent polluted
stormwater
runoff from
draining into the
county’s
waterways.

A forest includes not only its trees, but also the
structures and assemblages of forest soils, microbes,
and fungi. It also includes the myriad habitat niches
provided by overstory and understory trees, shrubs,
and plants (e.g. herbaceous plants and vines). Another
important feature of forests is accumulated leaf litter.
This ‘duff layer’ absorbs and holds water while
providing a habitat for many species of plants and
animals.
Forest cover is the most effective land cover type for
reducing runoff pollutants. While the tree canopy
breaks the energy of rain drops, the duff layer of the
forest floor acts as a sponge, soaking up water,
reducing the velocity of overland runoff, and breaking
down pollutants. In addition, forests absorb air
pollutants (such as volatile organic compounds),
sequester carbon (which helps to abate climate change
impacts), and produce oxygen.

People also enjoy and depend on the landscape.
Heathy, intact landscapes support many recreational
uses such as hunting, fishing, nature walks, birding,
horseback riding, and other nature-based recreation.
Forests that make up Albemarle’s high-value habitats
also play a key role in the water cycle by helping to
evapotranspire water into the atmosphere while
slowing surface runoff and providing better infiltration
of rain into underground aquifers. Since most of the
county’s rural residents depend on groundwater for
household uses, aquifer recharge is critical. Forests
also store stormwater and release it much more slowly,
thereby reducing flooding and mitigating the effects of
drought on stream flows.

Forests also provide habitat for wildlife. Larger forests
can support a greater diversity of habitat types and
thus more wildlife diversity. In general, the larger an
intact forested area, the more likely it is to support a
greater diversity of species. A good rule-of-thumb for
forests in the eastern U.S. is that a minimum interior
5

size of 100 acres made up of native species (e.g. not a
pine plantation, but a natural forest with a diversity of
tree species) is needed to support a diversity of
wildlife, plant, and insect species. Albemarle has an
impressive forested landscape. Tree cover (not
including tree farms) makes up 67 percent of the
county’s land cover.

Source: Albemarle County Comprehensive Plan 2015
4.18

Habitat Cores and Corridors
The largest and most important habitats are known as
habitat cores. Habitat cores are areas of interior forest
or wetland habitats that are at least 100 acres in size.
This definition is based upon guidance from the
Virginia Division of Natural Heritage which
recommends 100 acres as a minimum size to support
most avian interior forest species. By supporting these
species, a host of other mammals such as black bears,
spotted salamanders, and native plants will also
benefit. The map below shows habitat cores in dark
green. They support a diversity of native species.

Trees can also lower the temperature of the
surrounding area by preventing the sun’s rays from
reaching large paved surfaces, such as roads and
parking lots that absorb and retain heat. This
reduction in temperature can also prevent ozone
formation (Nowak 2002). Shaded parking lots also last
longer.
Additionally, trees can reduce energy costs by blocking
winds from permeating buildings during the winter
and by providing shade for buildings during the
summer. This also means that power plants will not
have to produce as much energy, which lowers the
amount of pollution they emit (Nowak 2002).

Finally, forests play an important role in removing
pollutants such as Sulfur Dioxide (SO2), Ozone (O3),
Nitrogen Oxides (NOx), and particulates. One study
has shown that approximately 1,821 metric tons of air
pollution was removed from the air by New York
City’s trees in 1994. The value of this service to
society is estimated to be $9.5 million. Another study
found that the trees in a typical urban park can remove
over 150 pounds of pollutants per year. One of the
most problematic pollutants that trees eliminate from
the atmosphere is CO2. CO2 contributes to global
warming. When trees undergo photosynthesis, they
sequester CO2 and absorb it into their plant structure.
They release oxygen into the atmosphere as a
byproduct of this process. For this reason, trees are
often referred to as “carbon sinks” (“Trees Improve
Our Air”).

These habitat cores (dark green) represent the most intact forested or
wetland landscapes n the county. Piedmont forest is the native land
cover for Albemarle County and support a diversity of species.

Habitat cores should not be fragmented by wide roads
or power lines. Fragmentation causes more edge
effect. At forest edges, invasive species, wind, or
excessive sunlight can penetrate and cause
disturbances.
Satellite imagery can be used to show where areas with
intact habitats are located. Each habitat core consists
of two parts: a central area of undisturbed wildlife
habitat and the surrounding edge area that absorbs
impacts (such as erosion, wind, human intrusion and
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invasive species) from outside the core. This edge
habitat serves as a buffer, protecting the inner core
habitat from encroachment. When development
occurs that fragments these habitat cores, the amount
of edge habitat increases. While some edge habitat
can be beneficial as a buffer to the inner core,
excessive edge habitat provides an ideal space for
invasive and undesirable species of plants and animals.
Conversely, birds such as the cerulean warbler and the
scarlet tanager, as well as mammals such as the bobcat
and flying squirrel, rely on interior cores for their
habitat. In order to preserve habitat cores,
development needs to be designed around green
infrastructure instead of placing green spaces in
leftover lands.

Cerulean Warbler depends on interior forests
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Size Class
Large
Medium
Small
Habitat Fragment

Number of Cores
1
30
148
341

Total Acres
17,890
74,194
43,935
13,061

Habitat cores in Albemarle County, showing habitat cores by size class. Size classes are based on amount of contiguous interior forest, consistent with the
State of Virginia’s VaNLA model: Habitat Fragment = 10 – 99 acres; Small = 100 – 999 acres; Medium = 1,000 – 10,000 acres; Large = 10,000 acres or larger

There are 179 habitat cores in Albemarle County,
totaling about 136,000 acres. This equates to about 29
percent of the county’s land cover. Many of these
habitat cores are very large and range from 100 acres
to over 10,000 acres. The largest cores occur along the
Blue Ridge Mountains, the Southwest Mountains,
Long Arm Mountain, Fan Mountain, and the Boaz

Mountains. Most of the land in Albemarle County that
is located in a large habitat core is unsuitable to
development due to topography. Additionally, the
Blue Ridge Mountains, site of the Shenandoah
National Park, are legally protected from development.
Much of the land in these other larger habitat cores is
also protected by conservation easements.
8

Map of protected lands that are restricted in some form from further development. Parks and designated natural areas
are shown in dark green, and conservation easements are shown in pink. Large intact natural landscapes (habitat cores
and fragment) are shown in light green to highlight areas that do not fall under these types on land protection.
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Wild bees (not raised commercially) are less
susceptible to disease and can travel to more areas so
it is important to support their needs. Even in small
towns, improving the backyard habitats can make a
huge difference (see the resources section in Appendix
B for ideas). Since everyone likes (and needs) to eat
fresh, local food, protecting local pollinator habitats is
something everyone can support! Smaller habitat
patches within urban areas also provide stepping
stones for both pollinators and birds to move across
the landscape.

Urban Areas
Trees in urban areas make a difference too. One
mature street tree can uptake between 600 to 3000
gallons of stormwater annually, which helps alleviate
flooding. Trees also clean runoff water by filtering
pollutants through their roots. In addition, urban trees
can mitigate the urban heat island effect by preventing
the sun’s rays from reaching surfaces such as asphalt
that retain heat.
Trees also lead to strong economies and vibrant
communities. People shop longer and spend 12
percent more in tree-lined shopping districts. This
means that trees in commercial areas help pay for
themselves and support county revenues (Wolf
1999b). Additionally, property values increase and
commercial spaces rent faster when mature trees are
present. Houses located in areas with an extensive
tree canopy are typically worth over $2,000 more than
houses that are located in areas without significant tree
cover (Coder 1996). Furthermore, houses located
within 1,500 feet of a park are typically valued at $8452,262 more than what they would be worth if they
were not located near a park. (“Economic Benefits of
Recreation” 2010). This means a higher tax base for
the municipality. In addition, winter heating bills can
be reduced when trees are placed strategically
alongside buildings to provide a buffer from wind
(“Tree Planting for Lower Power Bills” 2015). Trees
can also save money in the summer by providing
shade.

There is one other compelling fiscal reason for
planning the conservation of natural assets as part of a
green infrastructure strategy: avoiding costly natural
disasters. By including the natural landscape as part of
infrastructure planning, it is possible to reduce the
threat of extensive flooding by identifying and
protecting floodplains, allowing for natural drainage,
and avoiding building in hazard locales. The risks and
costs associated with wildfires can also be reduced or
eliminated by evaluating where forests are most
sensitive to disturbance and avoiding
overdevelopment in those areas.
As the county develops its urban ring, it should
consider creating a tree canopy map for the urban
area. This will help the county keep track of how well
its canopy is doing (increasing, decreasing) and
measuring the benefits provided for air pollution
reduction, stormwater uptake, urban cooling,
aesthetics and more.

When trees are not present, distances are perceived to
be longer and destinations farther away, making
people less inclined to walk than if streets and
walkways are well-treed (Wolf 2008). Businesses often
depend on pedestrian traffic to get new customers, so
the more walkers there are, the more likely an
attractive street front store display will be to lure new
shoppers. Following are issues that are key to
economic revitalization, chief among which is the need
to reduce unattractive areas. Unattractive areas
disincentivize economic development and lead to
feelings of insecurity and fear of crime. Replanting
trees can improve business.

Working Lands
Albemarle County’s Comprehensive Plan supports
working lands. While the county has selected specific
areas for growth, most of the land in the rural area of
the county is intended for uses such as agriculture,
forestry, or businesses such as farm wineries or
breweries or forestry. This promotes environmental
conservation as well as the county’s goal of economic
development in rural areas (Albemarle County
Comprehensive Plan 2015). As of 2012, there were
946 farms located in the county. 168,877 acres of land
in the county is used for agriculture. The median size

Patches of vegetation also add up to provide habitat
for pollinators, which we need to protect our food
supply! Farmers markets and residents’ backyard
vegetable gardens would not be possible without bees.
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of farms in Albemarle County is 77 acres
(“County Summary Highlights,” 2012).
Grape production represents an important
feature of working lands in Albemarle County.
In 2014, Albemarle County produced 1,316
tons of grapes. The total amount of grapes
produced in the state that year was 8,039 tons,
the fifth highest amount of all fifty states.
Albemarle County also hosts the annual Taste
of Monticello Wine Trail Festival, an event
designed to showcase the best wine from a
range of local producers. The wine industry
and the festivals associated with it provide
employment for the county while also boosting
tourism and adding to tax revenue (Naff 2015).
Weddings and other special events also provide
a significant source of income for rural
wineries. Rural wineries depend upon visitors
who are willing to make the drive out into the
country in order to experience the scenery and
atmosphere of the rural area. Most visitors do
not come exclusively for the wine, but also for
the visual pleasure of a pristine rural setting.
Therefore, if Albemarle County does not take
steps to preserve the integrity of these settings,
the profits of rural wineries could be severely
compromised. These profits help sustain the
rural economy.

Above the map of agricultural soils without regard to land cover. Below the map
excludes those areas which are already tree covered to provide a more realistic
picture of what areas are open for farming.

When considering areas available to agriculture,
it is also important to consider the overlying
land uses. For example, good agricultural soils
underneath the Town of Scottsville will not
become farms. Similarly, large forests will not
likely be cleared for agriculture. The top map at
right shows agricultural soils without respect to
primary land cover as shown in the
comprehensive plan, while the map at right
bottom shows soils and existing forests.
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can result in the decline of aquatic species that are
necessary for the local economy. Sedimentation can
also reduce the amount of space available in the
region’s reservoirs (“2012 Rivanna River Snapshot”).
Conversely, a 10% increase in forest cover can reduce
treatment costs for drinking water by 20% (Ernst
2004).

Water
Water supports our very existence for drinking,
bathing, fishing, and irrigating crops. It also provides
us with recreational opportunities as well as natural
beauty. The county’s abundant rivers and streams are
true treasures. However, some waters such as Moore’s
Creek are impaired and other areas are in need of
habitat restoration to protect them.
For those who depend on well water, forests recharge
aquifers by holding water, filtering it, and allowing it to
slowly infiltrate down, instead of running off quickly
and causing downstream flooding. The longer a well
can remain in service, the lower the cost, since it will
not need to be relocated or re-drilled to reach a deeper
water table.
Protecting watersheds with forested land cover and
buffering streams from runoff also helps to prevent
future water quality impairments that are expensive to
mitigate. Under the Clean Water Act’s Total Maximum
Daily Loading (TMDL) rules, municipalities are
required to develop assessments of waters found to be
impaired, as well as plans for how to restore these
waterways. These rules affect every county. Planning
with water issues in mind and preventing impairments
is far less costly in the long run than trying to
rehabilitate an impaired stream.

The county office building’s green rooftop planted with
sedums absorbs stormwater and reduces the building’s
energy costs while also extending the life of the roof.

The Rivanna River Basin Commission plays a key role
in monitoring the environmental health of the Rivanna
River watershed. The commission holds periodic
meetings where the local governments of Albemarle
County, Greene County, Fluvanna County, and the
City of Charlottesville can work with citizens to
address issues relating to the water quality and
ecological health of the Rivanna River watershed
(“Rivanna Rivers Healthy Waters”). The main goal of
the Rivanna River Basin Commission is to help
ameliorate the two factors that it has identified as the
most significant threats to the Rivanna River
Watershed: sedimentation and high stormwater flows
resulting from impervious land cover (“Our Work”).
The Commission has identified five questions that it
seeks to address in order to determine the best ways to
mitigate sedimentation within the Rivanna River
Watershed: (www.rivannariverbasin.org/ourwork.php):

At certain levels of urban development and related
imperviousness, aquatic life (macroinvertebrates, fish,
salamanders and other aquatic-dependent species)
begin to decline. The rate of decline is affected by
factors such as land cover, lot sizes, and land use
types, as well as the locations of imperviousness within
the watershed. Excessive urban runoff results in
pollutants such as oil, metals, lawn chemicals, and pet
waste reaching surface waters.
Many of these materials promote the growth of
nutrients such as phosphorous and nitrogen within the
waterway. This can result in decreased levels of
oxygen and can also effect the taste and smell of
drinking water. High stormwater flows also result in
channel and bank scouring, which releases sediments
that smother aquatic life and reduce stream depth. As
channel capacity is lost, there is yet more bank
scouring and flooding. In addition to posing an
environmental threat, sedimentation can also have a
negative economic impact on the area. Sedimentation
14



What is the relation between stormwater flow
and excess sedimentation?



How much sediment enters our streams from
overland sources? from in-stream sources?



How does “legacy sediment” contribute to
overall sedimentation in our streams?



How can we better understand these
processes so that we can target conservation
and restoration activities?



streams included bacteria that are indicative of the
presence of fecal coliform matter (“2012 Rivanna
Watershed Snapshot”).
Green infrastructure can be used to ameliorate many
of the problems facing the Rivanna River watershed.
The Rivanna River Basin Commission has worked to
develop a set of recommendations for Best
Management Practices that municipalities within the
Rivanna River watershed can use to improve water
quality and reduce the amount of stormwater runoff
that flows into the region’s waterways. Stormwater
Best Management Practices (BMPs) include green
roofs, permeable pavement, bioretention, and rain
cisterns (“Menu of Stormwater”). Developers can be
encouraged to use these Best Management Practices
through incentives as well as proffers that require
developers to pay a fee according to the extent to
which they will rely on the county to provide services
such as stormwater management for the site. The
county can also grant approval for the development of
a site based on the agreement that the developer will
implement a range of BMPs on the site (“Promoting
Stormwater Best

What kind of monitoring or data gathering do
we need to establish baselines and show
progress?

This best management practice is a FIlterra Box at Virginia
National Bank at Pantops. It filters stormwater runoff from the
parking lot to cleanse it before it reaches the Rivanna River.

Management”). While preserving already-existing
trees is the best way to prevent erosion, sedimentation,
and pollution from stormwater, these forms of
constructed green infrastructure can also play a
valuable role in stormwater management.

According to the Rivanna River Basin Commission,
there are four streams within the City of
Charlottesville and Albemarle County that do not
meet the water quality standards established by the
Environmental Protection Agency. Moores Creek,
Meadow Creek, Lodge Creek, and Schenks Branch
have each been listed as impaired by the Virginia
Department of Environmental Quality. The VADEQ
found that sedimentation was the main contributor to
poor water quality in each of these streams. This
sedimentation is largely the result of heavy stormwater
flows caused by the impermeable land cover resulting
from development. The VADEQ has established
Total Maximum Daily Load (TMDL) volumes for
these impaired waters in the effort to reduce pollution
and sedimentation levels (“Charlottesville Streams
Sediment”). A recent study conducted by the RRBC
identified 16 of the 54 streams that it studied as
“healthy waters” (“Rivanna River Healthy Waters”).
Conversely, 192 miles of the streams it studied were
identified as being unable to support aquatic life due
to poor water quality. An additional 123 miles of

A key determinant of stream health is how wellbuffered the stream is with natural vegetation. A
woody vegetated buffer 100 feet wide can remove
more than 90 percent of the nitrogen, phosphorus,
and sediment from overland runoff. If stormwater
pipes bypass the buffer underneath and discharge
directly to the stream, then much of the buffer
benefits for mitigating polluted runoff are lost. Even
with these caveats, a general rule of thumb is that
impacts to aquatic life tend to be seen even at
impervious levels just above 10 percent (Schueler
2003). Additionally, a 100 foot buffer of forested land
located alongside a stream can reduce the amount of
sediment entering a stream by 97%. It can also reduce
the amount of nitrogen entering a stream by 80% and
the amount of phosphorous entering a stream by 77%
(“2012 Rivanna Watershed Snappshot”).
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settlers included tobacco farmers who sought to
establish plantations farmed through enslaved labor, as
well as German and Scotch-Irish settlers who
established smaller farms for growing grains and
raising cattle (“County of Albemarle Historic
Preservation”).

The forests surrounding Totier Creek Reservoir which supplies
the town of Scottsville, help to clean and filter the drinking water.

Albemarle’s water protection ordinance currently
specifies that stream buffers “shall be no less than one
hundred (100) feet wide on each side of any perennial
stream and contiguous non-tidal wetlands, measured
horizontally from the edge of the contiguous non-tidal
wetlands, or the top of the stream bank if no wetlands
exist.” The county has developed more stringent
requirements for stream buffers when land is
developed within a water supply protection area or in a
rural area. Additionally, the county requires that
stream buffers preserve native vegetation, be
incorporated into the design of future development,
and be properly maintained. The water protection
ordinance also outlines the structures that are and are
not allowed within a stream buffer (“Chapter 17:
Water Protection”).

The late 18th and early 19th century saw an increase in
the number of plantations that were established in
Albemarle County for wheat and tobacco production.
Many of these farms included the large mansions of
wealthy plantation owners who were able to profit
from the enslaved labor used to grow these
commodities. Monticello, home of President Thomas
Jefferson, and Highland, home of President James
Monroe, both date from this time period.
Other buildings, such as taverns and churches, were
also constructed during this time period to
accommodate the rising population of the county.
The growth of small industry in the early to mid-19th
century also led to the construction of stores,
warehouses, millhouses, and other similar buildings
(“County of Albemarle Historic Preservation”; “Page’s
Store”). Additionally, the original buildings located
along the lawn at the University of Virginia were
constructed between 1817 and 1826 (Mattice).
The late nineteenth century saw the development of
communities for freed slaves, such as Proffit. Many of
these communities remain and include historic houses,
schools, and churches. The growth of the railroad
industry and rail depots during this time period also
led to the construction of buildings now deemed
historic. (“County of Albemarle Historic
Preservation”; “National Register of Historic Places”).

Historic and Cultural Assets
Albemarle County has a rich culture stemming from
its long history of human habitation. Monocan
Indians are believed to have first settled in the area
approximately 12,000 years ago (“County of Albemarle
Historic Preservation”). One of the earliest Native
American settlements in the region was located only a
few miles north of present-day Charlottesville
(“Charlottesville: A Brief Urban History”).
Present-day Albemarle County was first settled by
Europeans in the late 1720s. By 1744, enough settlers
had populated the area for the General Assembly to
designate the formation of Albemarle County out of
the western portion of Goochland County. Early
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Today, Albemarle County’s landscape adds to and
supports the appreciation and setting for those cultural
features. The historic buildings and iconic places such
as Monticello, Highland, and the University of Virginia
all depend upon a healthy environment supported by
mature trees, scenic vistas, clear-flowing streams, and
pathways that allow one to retreat for a moment away
from the hectic pace of modern life.

managed by the City of Charlottesville, but located in
the county. Other recently acquired lands such as the
340 acre Hedgerow Park in the middle of the county
could be open soon and is currently under study for
infrastructure and access needs. A new state park,
Biscuit Run State Park is about 1,195 acres located
along Route 20, could also open in the future, pending
state funds for infrastructure, such as parking and
maintained trails.

Albemarle County’s rich history and culture are a key
attractor and this drives not only tourism, but also
heritage tourism. Heritage tourists spend on average
about 2.5 times more than all other tourists. The key
is to not only attract them to the county, but to give
them multiple activities and options to extend their
stays. However, heritage tourists are also more
sensitive to their landscapes and less likely to want to
travel through unattractive areas. With heritage
tourists, impressions count. Efforts to improve
important corridors within the county will attract them
to enter and to stay longer.

New commercial developments such as Fifth Street
Station just south of Charlottesville, also offer more
access through proffered trails to allow urban residents
to access the mall and to get on to greenway trails. As
more developments make connections to local trails
the county’s urban trail network can continue to grow.
There are also new multi-county trail opportunities
such as connections to the Crozet Tunnel trail that
joins with Nelson County.
The county also includes access to national forests, the
national park, the Appalachian Trail and many other
significant natural areas. The county could do more to
market its access to outdoor adventure and recreation
and also tout the access to local walking trails such as
the Rivanna Trail which rings the city of
Charlottesville. The trail between the Monticello
Visitors center and Monticello gets tremendous use
and the adjacent Tufton Farm has now been opened
to visitors. Development of the Woolen Mills will also
provide new trail access near the Rivanna and Moore’s
Creek.

Recreation Assets
At 726 square miles with just over 105,000 people,
Albemarle County is both rural and urban. While
commercial and residential development along the
urban periphery of the City of Charlottesville has
created a suburban environment in parts of Albemarle,
much of the county remains rural agricultural or
forested land. Albemarle needs to manage its land well
to ensure it is productive and healthy long into the
future.

The county could take more advantage of its rich
landscape to promote nature based recreation. There
are abundant trails at the county’s parks as well as
Greenway walks along the Rivanna River. The
Rivanna forms the border between the two localities
of Charlottesville and Albemarle. There is tremendous
interest in doing more to promote the greenway trail.
A canoe outfitter has recently opened and more
outfitters such as cycling and other sports could be
supported by the county’s rich landscapes.

Albemarle County has abundant forests that support
fishing, hunting, hiking, camping, and much more.
The Shenandoah National Park, located along the Blue
Ridge Mountains in the western portion of the county,
includes attractions such as Skyline Drive and the
Appalachian Trail. Albemarle County also features
many smaller parks such as Chris Greene Lake and
Mint Springs Park, which offer visitors the chance to
escape the hectic pace of modern life. Whether
enjoying a round of frisbee golf at Walnut Creek Park
or taking in the views from the top of Big Flat
Mountain, residents of Albemarle County are able to
take advantage of some of the best recreational
opportunities in the region.

The green infrastructure of the county supports these
parks and trails, providing some of the truly special
nature experiences that abound. It is also important to
ensure that residents have access to trails where they
live. As populations age in place, people look for walks
they can take within their neighborhoods. Many

The county has 12 parks currently open to the public.
It also has the Ragged Mountain Natural area which is
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young families also want access to parks and trails that
don’t require a car trip to reach them. However, not
everyone in the county has equal access to parks.

reacts to negative emotions, was lower for people who
walked in a natural environment than for people who
walked in a highly-urbanized environment (Jordan
2015). Regular walking has also been shown to reduce
the risk of obesity, breast cancer, and joint pain, while
increasing immunity (“5 surprising benefits”).
Hospital patients have also been found to have shorter
stays when their room provides a view of nature.

Recent studies highlight the importance of green
infrastructure to creating a healthy environment for
surrounding residents. A study by Stanford University
found that brain activity in the region of the brain that
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 Work with Virginia extension agents and local and
regional foresters to educate owners of significant
landscapes about options for improved land
stewardship and sources of public and private
grants to fund long-term conservation.
 Engage the University of Virginia and high
schools in landscape studies and restoration
projects to facilitate hands-on learning about
resource protection.
 Use the maps as benchmarks to evaluate progress
in long-term land conservation and stewardship.

Exposure to nature can also help make children more
alert at school and reduce absenteeism in the
workplace. In addition, recreational space has
economic benefits. In 2006, national retail sales
associated with wildlife viewing reached nearly $45
billion (“Economic Impacts”).

Implementation
Albemarle County now has all of the data created for
this project to use for daily and long-range planning
decisions as well as updates to the comprehensive
plan. When meeting with prospective land developers,
the county can show where greenspace or key
connections for future trails and bird pathways are
desired. The county’s stormwater management staff
can use the maps to prioritize where more infiltration
is needed or to form the basis for grant proposals and
funding applications. Land trusts can use the
information to identify key parcels to protect in order
to connect a green corridor or buffer an adjacent land
use.
By protecting, reconnecting, and adding to natural
habitats, the county can create a healthier environment
for both nature and people. The goals following this
section show how Albemarle’s policies support the
network of green spaces.
The best application for natural asset maps in this plan
is daily use. For example:
 Consult the maps when considering where new
businesses could locate or how to create a historic
driving tour. Integrate the maps into Albemarle
County’s decisions about the comprehensive plan
or future land use.
 Engage the Albemarle County Historic Society,
Preservation Piedmont, Piedmont Environmental
Council and other local groups to use the cultural
maps to protect scenic vistas and maintain the
historic character of supporting landscapes.
 Work with federal land managers and state park
agencies to protect the highest-valued landscapes
as public parks or reserves.
 Seek out opportunities to connect and restore the
tree canopy and other natural land cover across
towns.
19

Strategy 1d: Educate the public on how they can help
with water resource protection

Strategies
The following strategies show the goals in the 2015
comprehensive plan support this work. This plan
should be treated as a living document and updated as
needed to reflect new ideas, priorities or opportunities.
It can be used as the basis for grant proposals or to
justify expenditures by the county. It can help sustain a
county which is clean, green, healthful and thriving.

Strategy 1e: Secure funding for water resource
management programs.
Strategy 1f: Continue to allow and manage recreational
uses of drinking water reservoirs and adjacent public
land only as incidental uses to the primary function of
water supply and in such a manner as to prevent
cumulative impacts that may impair the primary
function.

Growth Management:
Goal: Albemarle County’s Development Areas will be
attractive, vibrant areas for residents and businesses,
supported by services, facilities, and infrastructure.
Growth will be directed to the Development Areas
and the County’s Rural Area with its agricultural,
forestal, historic, cultural, scenic, and natural resources
will be preserved for future generations.

Objective 2: Protect air quality.
Strategy 2a: Help protect local and regional air quality
by reducing the County's carbon footprint and by
promoting alternatives to single-occupancy vehicles,
such as walking, bicycle use, ride-sharing, and public
transit services.

Strategy 1a: Continue to encourage approval of new
development proposals in the Development Areas as
the designated location for new residential,
commercial, industrial, and mixed-use development.
Only approve new development proposals in the Rural
Area that are supported by Rural Area goals,
objectives, and strategies.

Objective 4: Protect the biological diversity and
ecological integrity of the County in both the Rural
Area and Development Areas.

Natural Resources:

Strategy 4c: Collaborate with federal, State, and
regional partners, who have geographic information
on biological resources, to help build a biodiversity
inventory.

Strategy 4b: Regularly repeat the land use/land-cover
data-gathering process (as begun in 2009) for the
purpose of monitoring landscape changes.

Goal: Albemarle’s ecosystems and natural resources
will be thoughtfully protected and managed in both
the Rural and Development Areas to safeguard the
quality of life of present and future generations. G

Strategy 4d: Assess the need for hiring a County staff
member with expertise in conservation biology,
and/or training existing County staff in principles of
conservation biology to assist in development of the
Action Plan and coordination with other County
actions.

Objective 1: Ensure clean and abundant water
resources for public health, business, healthy
ecosystems, and personal enjoyment by preventing
shortages and contamination.
Strategy 1a: Continue to apply the Watershed
Protection Ordinance throughout the County to help
protect and preserve water resources.

Strategy 4e: Encourage the use of native plants in
landscaping to protect and provide habitat for native
biodiversity, to save water, and to connect landowners
to the local ecosystem.

Strategy 1b: Prepare, submit, and implement a
Watershed Implementation Plan to control
stormwater pollution, as required by the State.

Strategy 4f: Increase the community’s awareness of the
importance of biodiversity to encourage protection of
biological resources.

Strategy 1c: Develop and implement a comprehensive
water resources plan that sets expectations for quantity
of public water supply, surface water protection and
improvement, and groundwater protection.

Strategy 4g: Provide information to potential land
subdividers on the importance of protecting habitat
when creating lots for development.
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Strategy 4h: Preserve existing vegetation in areas
shown as Parks and Green Systems on Development
Area Master Plans.

Objective 2: Pursue additional protection measures
and incentives to preserve Albemarle’s historic and
archaeological resources in order to foster pride in the
County and maintain the County’s character.

Objective 6: Retain and improve land cover near rivers
and streams and protect wetlands.

Strategy 2a: Encourage landowners to pursue
voluntary methods of preservation and conservation,
including requesting landmark and district
designations, offering conservation easements, and
providing tax and other financial incentive programs,
as outlined in the adopted 2000 Historic Preservation
Plan and its updates. Pursue historic district
designations in cooperation with the surrounding
neighborhoods and in partnership with the City of
Charlottesville, where applicable.

Strategy 6a: Continue to use the Water Protection
Ordinance, critical slopes regulations, and other
measures to preserve designated river and stream
valleys in their natural state, to protect significant
resources associated with river and stream valleys, and
to provide buffer areas.
Strategy 6b: Protect wetlands from inappropriate uses
and protect or restore them, where possible, to
maintain surface water quality and other benefits.

Strategy 2b: Continue to find ways for preservation of
historic structures and sites to be financially viable for
property owners.

Strategy 6c: Use Development Area Master Plans to
identify important streams and wetlands that should
be protected.

Strategy 2c: Consider adopting regulatory measures for
preservation and conservation such as those outlined
in the adopted 2000 Historic Preservation Plan and its
updates.

Strategy 7a: Through continued application of the
Flood Hazard Overlay District, protect floodplains
from uses that impair the function of the floodplain.

Strategy 2d: Practice good stewardship of the historic
resources under County control by using recognized
practices for the preservation of historic resources.

Historic, Cultural, and Scenic Resources:
Goal: Albemarle’s historic, cultural, and scenic
resources will be preserved. Attractive entrance
corridors will welcome visitors and residents to and
within the County.

Objective 3: Provide educational programs in the
community about historic resources and preservation.

Objective 1: Continue to identify and recognize the
value of buildings, structures, landscapes, sites, and
districts that have historical, architectural,
archaeological, or cultural significance.

Objective 4: Promote regional cooperation in
preservation and conservation efforts, including the
promotion of heritage tourism.

Strategy 1a: Maintain a permanent Historic
Preservation Committee and re-establish the full-time
Historic Preservation Planner position to assist in
implementation of the Preservation Plan.

Objective 6: Continue to protect and enhance scenic
resources for residents and tourists.

Objective 5: Help protect Monticello’s Viewshed.

Objective 7: Maintain or improve the visual quality of
all of Albemarle’s roadways.

Strategy 1b: Compile and maintain a current and
comprehensive information base on Albemarle
County’s prehistoric, historic, and cultural resources
for use by all County departments and the public.

Objective 9: Protect the scenic quality of Albemarle’s
rivers and streams.
Objective 10: Preserve important views as they relate
to tourism and recreational assets.

Strategy 1c: Document as fully as possible all historic
resources prior to demolition and retain historic
records. Complete documentation with the assistance
of County staff, the Historic Preservation Committee,
local preservation groups, applicants, and property
owners.

Strategy 10a: Study ways to protect scenic views of and
from the Blue Ridge Mountains (Appalachian Trail
and Skyline Drive), US Route 250, and Shenandoah
National Park.
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Strategy 2h: Work with property owners who are
proposing subdivision of rural land in both
conventional and Rural Preservation Developments
(RPD) to make "development right" lots as small as
possible and large lots (21+ acres) as large as possible
to reduce impacts of forest and habitat fragmentation
in the Rural Area.

Economic Development:
Strategy 1b: Promote agriculture, forestry, and
agribusiness enterprises in the Rural Area that help
support the Rural Area goals for a strong agricultural
and forestal economy.
Objective 1: Promote economic development activities
that help build on the County’s assets while
recognizing distinctions between expectations for the
Development Areas and the Rural Area

Strategy 2i: Encourage connectivity of conservation
land wherever feasible

Strategy 1c: Promote tourism that helps preserve
scenic, historic, and natural resources.

Objective 3: Protect the County’s historic,
archeological, and cultural resources.

The Rural Area:

Objective 4: Promote rural and historic landscapes
that enhance visitors’ experience and give historic sites
as authentic a setting as possible.

Goal: Albemarle’s Rural Area will have thriving farms
and forests, traditional crossroads communities,
protected scenic areas, historic sites, and preserved
natural resources.

Objective 6: Provide distinct boundaries between the
Rural Area and the Development Areas.

Objective 1: Support a strong agricultural and forestal
economy.

Strategy 6a: Promote use of Rural Area land up to the
boundary with the Development Areas. Do not
require transitional areas between the Rural Area and
Development Areas.

Strategy 1a: Continue to promote use of Rural
Preservation Developments (RPDs), conservation
easements, and Transfer of Development Rights
(TDRs) programs, if developed, to help preserve
agricultural and forestal soils and to increase the
acreage of productive soils for agriculture and forestry.

Parks and Recreation, Greenways, Blueways,
and Green Systems:
Goal: Albemarle will have a system of high quality
parks and recreational facilities throughout the County
that is interconnected by greenways and paths.

Strategy 1e: Continue to provide support to wineries,
cideries, and farm breweries as part of the County’s
agricultural support activities.

Objective 3: Complete the greenway trail system and
provide access to blueways.

Strategy 1g: Continue to promote retention of forest
soils in conjunction with preservation developments
and provide contacts with the Department of Forestry,
who oversees timbering operations.

Strategy 3a: Enhance, protect, and maintain stream
and river corridor vegetation, water quality, and
wildlife habitats by acquiring greenways and blueways
and, in some instances, improving designated
greenways by adding trails.

Objective 2: Protect and preserve natural resources,
which include mountains, hills, valleys, rivers, streams,
groundwater, and retain continuous and unfragmented
land for agriculture, forestry, biodiversity, and natural
resource protection.

Strategy 3b: Continue to develop the County’s
greenway system as shown in the Development Area
Master Plans and on the Greenway Plan.
Strategy 3c: Continue to upgrade and maintain parks
and greenway trails using the resources of public and
private entities.

Strategy 2g: Assess how a program for the transfer of
development rights might be designed to redirect
development potential from sections of the Rural Area
with high-value natural and cultural resources to
locations outside of the Rural Area.

Strategy 3d: Secure funding for greenways, greenway
trails, blueways, and blueway improvements.
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Strategy 3e: Set up a Greenway Trail Advisory
Committee to assist the County in designing,
implementing, promoting, and maintaining a greenway
system

Strategy 3i: Increase public awareness of greenways
and provide educational opportunities, such as nature
hikes, species and plant identification, and
interpretation of historic, architectural, and natural
resources.

Strategy 3f: Work with volunteers and greenway
partners from the State to the local level to complete
the greenway system.

Strategy 3j: Coordinate adjacent land development
with the greenway, so that existing and future
development can be integrated into and harmonious
with the greenway system.

Strategy 3g: Continue to encourage developers to
contribute to the greenway system by dedicating land,
donating easements or funds, and/or constructing
portions of the trails identified on the Greenway Plan.

Objective 7: Work with the City of Charlottesville on
joint projects to improve parks and recreation services,
greenways, blueways, and green systems.

Strategy 3h: Continue to demonstrate the benefits and
values of greenways to individual landowners whose
land, or parts thereof, could be made a part of the
greenway system through donation of the land or an
easement.
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Appendix B: Resources
Funding resources:
Paddling Grants for Water Trail and Facilities (apply in March):
Outdoor foundation
419 7th Street NW, Suite 401, Washington, DC 20004
http://www.outdoorfoundation.org/

Grants for Low Impact Development, Habitat Restoration and More
National Fish and Wildlife Foundation
http://www.nfwf.org/whatwedo/grants/pages/home.aspx

Backyard and School Butterfly Gardens (apply by Oct. 15)
The WildOnes
Cash grants of $500 for plants and seeds, and prefer students and teachers apply.
http://www.wildones.org/seeds-for-education/sfe/

Alliance for Community Trees (tree planting grants)
http://actrees.org/what-we-do/grants-and-awards/planting-trees/

Transportation Enhancement Grants (multi-modal, trails, depends on Congressional allocation)
http://www.fhwa.dot.gov/Environment/transportation_enhancements/guidance/

Rails to Trails Conservancy: funding links
http://www.railstotrails.org/build-trails/trail-building-toolbox/acquisition/financing-and-funding/

In addition, visit the Foundation Center <http://foundationcenter.org/>to learn of private foundation sources such
as the Virginia Environmental Endowment: http://www.vee.org
Cultural Resources
Albemarle County Historical Society
http://www.albemarlehistory.org/

Birding resources
Wings Across the Americas
Program to Recognize Flyway Conservation by the USDA Forest Service
http://www.fs.fed.us/global/wings/awards.htm

Forests and Wildlife
Virginia Department of Forestry, Urban and Community Forestry
http://www.dof.virginia.gov/forestry/community/index.htm

Albemarle County Department of Forestry Contacts
http://www.dof.virginia.gov/locations/albemarle.htm

Virginia Department of Game and Inland Fisheries Wildlife Action Plan
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http://bewildvirginia.org/

Urban Forestry South: Research and best practices for tree care and management
http://www.urbanforestrysouth.org/

Water trails
American Rivers Blue Trails Guide: http://www.bluetrailsguide.org
River Network River Voices on Water Trails https://rivernetwork.org/files/rv/rv2006v16n2.pdf
Guidelines for Paddling Trail Development http://myfwc.com/boating/waterway/paddling-trails/
Chesapeake Bay Gateways Network: Water Trail Toolbox http://www.baygateways.net/watertrailtools.cfm
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