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PROJECT DESCRIPTION

Left, aerial of
Waynesboro landfill
project site.
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Virginia state map showing Augusta County and major interstates.
Above left, Augusta County map showing the location of Waynesboro.

Waynesboro, located three miles from the junction of Skyline Drive,
Shenandoah National Park, the Blue Ridge Parkway, and the
Appalachian Trail, is a hub for outdoor recreation. Recently, the city
has made efforts to expand its connection to the proposed redesign of
the Crozet Tunnel. A trail from the Crozet Tunnel to Waynesboro would
contribute to the expansion of the regional bicycling and hiking network,
including the Appalachian Trail and U.S. Bicycle Route 76 (Blue Ridge
Parkway). Waynesboro would like to expand on and connect to this
feature by transforming an old landfill into a community park.
The Community Design Assistance Center (CDAC) was tasked with
developing a conceptual design for an overall master plan of the landfill
which shows possible connections to the Crozet Tunnel and locates
a pedestrian trail that would link with proposed mountain biking trails
created by a local mountain biking club. In conjunction with the overall
master plan, guidelines on appropriate trail development and forest
management recommendations were researched. and The possibility
of adding zip lines at the top of the landfill was explored. In addition,
conceptual designs were developed for the park entry and the reuse
of the existing refuse public works building. The team also generated
ideas for park character, including materials for entryway signage,
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kiosks, and trail markers.
CDAC worked closely with stakeholder representatives to develop
these concepts which are discussed in further detail in the following
report.
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PART 1

Entryway Designs and Trail Recommendations for
Waynesboro’s Sunset Park

DESIGN PROCESS

The design process began with an initial site visit to Waynesboro on
July 15th, 2014. The CDAC team, along with Dwayne Jones, (Director
of Parks and Recreation,) Deana Desjardins, (Public Works Manager/
Special Projects Coordinator,) and Brian McReynolds, (Director of
Public Works) toured the site, which included the landfill area, the
forested section, and the existing refuse building. The team collected
on-site data, documented existing conditions, and took soil samples,
in order to understand the opportunities and constraints of the overall
site. This analysis would later influence the design concepts. The
stakeholders also discussed concerns and desires for the project and
worked closely with the CDAC team regarding their vision for the future.
The CDAC team then conducted research regarding trail development
and forest management techniques to assist with sustainable future
development.
Preliminary conceptual design alternatives were developed for the reuse
of the existing refuse building. Also a preliminary overall master plan
design, which included a trail network and potential connections was
developed. The team also developed two park character boards, which
introduced materials for entryway signage, kiosks, and trail markers. Zip
line options for the park and forest recommendations were presented at
a stakeholders meeting on August 14th, 2014. Based on the comments
made by the staff at the meeting, an additional design concept that
showed an interim period for the refuse building, a phasing plan, and
supportive renderings were created.
The conceptual designs and renderings were then presented on October
8th, 2014 at a second staff meeting. These designs can be found on the
following pages.

Brian McReynolds (2nd from left), Deana
Desjardins (c), Dwayne Jones (r) and the
CDAC team discuss site conditions during
an initial site visit.

CDAC team member Matt Browning
presenting preliminary conceptual designs.

CDAC team member Jen Jessup
presenting final conceptual designs at a
staff meeting.
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CONCEPTUAL DESIGNS
Overall Master Plan

After visiting the site and walking the existing forest access roads, the
CDAC team created an overall master plan that proposes connections
between the refuse building area, an upper park area located on the
crest of the landfill, and the future extension trail to the Crozet Tunnel.
The site would have a trail network consisting of biking and hiking trails.
The biking trails, designed by a local mountain biking club, are divided
into levels of difficulty ranging from beginner to advanced trails. CDAC
located a pedestrian trail that would link the upper park with a proposed
extension trail from the Crozet Tunnel and the future visitor center. While
designing the pedestrian trail, CDAC incorporated the existing access
roads on the site. It was determined that using the existing infrastructure
as much as possible would be a cost effective way to proceed.
The proposed trail moves through the lower forested portion of the site
and features points of interest that highlight views and unique areas. At
one point, the pedestrian trail connects with the beginner biking trail and
becomes a shared trail until it reaches the trailhead at the refuse building
entry. A cross section of this shared trail condition can be seen on page
20 along with a cross section of a typical mountain bike trail.
In addition to designing a pedestrian trail throughout the site, a proposed
entry feature was created at the intersection of Delphine Avenue and
6th Street (see page 13). This entryway could be a unique feature that
reflects the site’s history as a landfill by reusing trash and recycled
material to create the sign.
When entering the site from Delphine Avenue, the CDAC team noted
the lack of directional signage which creates confusion for visitors. It is
recommended that directional signage be placed at the intersection of
Delphine Avenue and 6th Street in conjunction with signage on North
Winchester Avenue. The signage should direct people to the park and
highlight the one-way traffic pattern of the ingress and egress. Further into
the site is an existing refuse building currently being used by the City of
Waynesboro’s Public Works Department. CDAC developed conceptual
designs of this area as an entryway and explored reprogramming the
existing refuse building. These concepts along with descriptions can be
seen on pages 33-35.
The proposed upper park, which will be referred to as “Sunset Park” in
this report, was designed by Anhold Associates to take advantage of the
exceptional views. The concept for this park can be seen in further detail
on page 22.
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CONCEPTUAL DESIGNS
Overall Master Plan

Along with a trail network and park area, the CDAC team explored the
two options for zip lines at the top of the landfill. The first zip line option
is located through the forested portion of the site while the second option
travels over a portion of the capped landfill and terminates in a clearing
behind the existing refuse building. Treehouses are proposed at the
beginning of option one and the terminus of option two. The treehouses
can serve as a rental office for zip line gear, or a unique feature for
visitors to explore and learn of the site’s history, or as a place to eat lunch
at the end of their journey. The aesthetics of the treehouses can set a
precedent for any future structures created for the park. For instance,
a potential birding platform could be located in the forested area and
maintain the same architectural language as the treehouses. Further
details of the zip line options can be seen on page 26.
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CONCEPTUAL DESIGNS: Overall Master Plan
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Delphine Avenue Entry Perspective (Phase 1)

October 8, 2014

Waynesboro Sunset Park

Parking

Entryway Designs and Trail Recommendations for
Waynesboro’s Sunset Park

CONCEPTUAL DESIGNS
Trails

The CDAC team designed a trail to connect Sunset Park with the
Crozet Tunnel. A variety of methods were used to complete this task,
starting with a field survey of park features. The location of pre-existing
trails, old road beds, unusual natural features, and long-range views
were compared to aerial imagery from 1968. This was done to crosscheck for historic pathways that might have been missed during the
field survey. This data was overlaid in a GIS map with contour lines
and used to create the connection trail by following historic and
contemporary path segments as much as possible. Segments that
traveled up or down steep grades were not followed because these
segments would easily erode once the park is open to the public. As a
result, they would require extensive ongoing maintenance. Instead,
pre-existing segments were connected with new trail segments that
followed more gentle curves and switch-backs to gradually ascend and
descend elevation changes. Trail segments to access unusual natural
features discovered during the field survey were also included.
These features included
unique tree stands, long-range
views to the west, forest
openings, and large-diameter
historic fence-row trees (also
known as ‘wolf’ trees as seen
in the image on the left). The
team thought that these
features would have aesthetic,
motivational, and interpretative
value to park visitors.
The proposed trail connection
has two starting points: the
refuse building entryway and
the landfill summit parking
lot. The distance from the
entryway to the Crozet Tunnel
connection on U.S. Route
Wolf Tree
250 is approximately 1.2
miles. The distance from the summit of Sunset Park to the connection
is approximately 0.90 miles. The distance from the U.S. Rouse 250
connection to the Crozet Tunnel exit is approximately 2.0 miles.
Trail Running Races
The proposed trail connection offers several trail running race options
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Trails

including a 5K route and a 10k route. The 5k route starts at the refuse
building entryway, travels through Sunset Park, crosses U.S. Route
250, travels through Crozet Tunnel, and finishes at the end of the
tunnel. The 10K route travels the same route as the 5K but doublesback on itself and finishes at the refuse building (see page 18). An
alternative 5K route could start at the refuse building entryway, travel
uphill along the park road, reach the summit at the parking lot, travel
south through Sunset Park’s forested trails, pass the Crozet tunnel
connection, circle the trail loop in the south portion of the park, return
north along the same path, take the northeast trail segment toward
the entryway, and end at the refuse building (see page 17). Please
note that these distances are approximate. True distances should be
measured to ensure accurate distances.
Other common running distances are 25K, half-marathon (13.1 miles),
marathon (26.2 miles), 50K, 100K, 100 miles, and 12 or 24 hour timed
races. Waynesboro could consider starting these races at Sunset Park
and extending the race route onto neighboring roads or trails.
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Plan
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CONCEPTUAL DESIGNS
Sunset Park

The original conceptual design for Sunset Park was developed by
Anhold Associates. CDAC maintained the original design work with only
minor adjustments. The proposed park includes a pavilion, restrooms,
an observation point, playground, lawn area, parking, trails, and bus
parking.
At the park’s entrance, the CDAC team proposed a low barrier along
the roadway and a paved path to keep visitors off the capped landfill
area. Along the entry road are two existing overlooks that would have a
barrier placed to separate the visitor from the capped area. As visitors
approach the park, layers of native wildflowers, grasses, and low shrubs
would frame the crest of the landfill. CDAC adjusted the location of the
observation point from the original concept to align more with Main
Street in downtown. This would maximize the views of Waynesboro’s
important features and provide an opportunity for visitors to learn about
the geography and history of the town. Interpretive signage or relief
geographic maps would be appropriate features at this point. The ground
plane could also be an educational lesson for visitors. Etched concrete
laid with a mound of grass in the center of the observation point could
feature important landmarks of Waynesboro. The center of the mound
could serve as the “you are here point.” A person standing on the mound
would be able to turn 360 degrees and tell where interesting features are
located in relationship to the park (see an observation point perspective
on page 23)
The lawn area and pathways were maintained to allow for passive
recreation such as lounging or flying a kite. Parking was adjusted to
accommodate the current parking infrastructure on the site. Bus parking
was relocated along the turn-around to create ease of circulation. All of
these adjustments were made considering the 300 foot buffer needed for
the cell phone tower on site.
Biking/hiking trails and potential zip lines were designed to also begin at
the Sunset Park area. This allows visitors to easily access and enjoy all
the activities offered within the park.
The following pages illustrate the Sunset Park conceptual design and its
planting plan. To learn more about how to create a wildflower meadow
please refer to the Appendix Section of this document.
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Sunset Park Observation Point Perspective (Phase 2) with overlook of the city
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CONCEPTUAL DESIGNS
Sunset Park Tree Planting Plan

A planting plan was developed for Sunset Park. Species were selected
for their ability to withstand compacted soils, wind, and overall difficult
conditions while still having seasonal interest. Ginkgo, thornless honey
locust, and English oaks frame the lawn area and provide shade.
Ironwood and flame amur maples highlight the pavilion area with
texture and fall color. Fastigiate tree cultivars were selected for the
parking area to accomodate buses while black gums were chosen for
the slightly more acidic soils and for seasonal interest. Information on
soil tests for this property is available in the site analysis section on
page 49.
The following page illustrates the tree planting plan.
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CONCEPTUAL DESIGNS
Zip Line Options

The CDAC team developed two options for a zip line. Each option
provides a slightly different zip line user experience. One option travels
over the landfill cap and would offer expansive views of the city of
Waynesboro and the surrounding landscape. The other option travels
through the forest south of the landfill cap. Users would experience
views of the tree canopy and mountain bike trails below. Waynesboro
could build both options.
Technical aspects of the two zip line options are very similar. Both
include four towers and three lines; two 750 feet lines and one final 350
foot line. The location and length of these zip lines were determined
after a systematic, iterative process. The team conducted an online
literature review on construction requirements of zip lines and learned
the maximum tower-to-tower distance is 750 feet.1 It was also learned
through research that the slope of the zip line should be approximately
7% (+/- 1.0%). Possible starting locations were investigated for the
two options using these criteria. The locations selected for site towers
on the landfill summit are in areas that would not visually obtrude the
park overlooks. Locations for subsequent towers were then selected
based on the distance and slope criteria. The team did not explore the
possibility of locating any towers in the capped area of the landfill. This
process resulted in the two zip line options described in this report.
The following page shows an illustrated plan of the proposed zip line
options.

1
AdventureSolutions (2014). Your Online Zip Line Design Guide. Available online: http://
www.adventuresolutionsus.com/outdoor/blog/your-online-zip-line-design-guide Last accessed:
October 13, 2014. Ziplinegear (2014). FAQ. Available online: http://www.ziplinegear.com/blog/faq
Last accessed: October 13, 2014. BuildingZiplines (2014). Zip Line Design 101. Available online:
http://www.buildazipline.com/design.html Last accessed: October 13, 2014. SundayRiver (2014).
Fly Through The Woods. Available online: http://www.sundayriver.com/events-and-activities/activity-guide/ziplines-tours Last accessed: October 13, 2014.
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CONCEPTUAL DESIGNS
Phasing Plan

The phasing plan includes three phases for future developement. The
first phase includes paving the roadway into Sunset Park and installing
directional signage. Also included in this phase are the pedestrian and
mountain biking trails with signage, the utilization of the existing gravel
parking area at the summit of the park, observational pull-offs along the
entry drive, and the Delphine Avenue entry feature.
The second phase would include further developing Sunset Park with
its proposed programmed elements such as the pavilion with restrooms,
playground, and observation point. Phase two would also include the
connection to the future visitors center.
A third, and final phase, would include the development of the future
refuse building and its surrounding area, zip lines, a pathway along the
park entry drive with a barrier, and treehouses throughout the park.
The following page illustrates the phasing plan.
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CONCEPTUAL DESIGNS
Entryway & Refuse Building Reuse Concepts
Interim Concept
The City of Waynesboro requested that CDAC explore a concept for the
refuse building that focused on an interim period between the opening of
Sunset Park and when the refuse building would assume its future use.
The design team took into consideration the current uses of the building
and incorporated them into the concept.
Presently, a weigh station with a scale and a dilapidated gate exist at
the entry to the refuse building site. In the proposed interim concept,
these elements would be removed and replaced with automatic gates
that would control entry into the site after dusk. An entry sign would be
located and detail park hours and regulations.
During the initial site visit, it was noted that the vast amount of concrete
surrounding the refuse building created confusion when traveling
to the upper park area. To guide visitors to Sunset Park, a portion of
the concrete could be scored and/or striped to delineate lanes and
directional signage could be added along the roadway. Three brightly
painted rollable construction containers could be re-adapted as planters
to define the entry and direct visitors toward their destination. A “Staff
Only” do not enter sign could also be placed on one of the containers.
These planters are located to allow the refuse trucks enough space to
easily access and navigate the maintained open area. Further along
the roadway additional planters are used to create separation between
vehicular traffic and the entrance to the refuse building. The industrial
character of the planters adds a unique feature to the interim concept.
Each rollable container could also be used in future designs seen on
pages 33-35.
Currently, many trash receptacles are stored outside along the western
edge of the building, between the railroad and the concrete paved area.
Relocating these receptacles to the courtyard behind the refuse building
or in the clearing on the southeastern portion of the site would free up
space visitor and staff parking. A tree buffer with understory planting,
lawn, and native grasses is proposed along the western edge with a path
from the proposed parking to the trailhead. Signage is placed within the
buffer directing visitors to parking, trails, and Sunset Park ahead. A kiosk
is located at the trailhead and provides maps and information about the
park and its trails.
CDAC proposed the use of murals, vinyl screening, or vines growing along
cables to enhance the facade of the building. The town would choose
which treatment to use based on the desired level of temporariness.
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Entryway & Refuse Building Reuse Concepts
Further into the building site ten parking spaces are delineated for staff
parking. Along the existing retaining wall, vines are proposed to add
texture and color.
The Interim Concept can be found on page 33.
Concept A
Refuse Building Reuse Concept A focuses on defining space to create
clearly identified vehicular and pedestrian areas, as there currently is no
delineation between the two. To avoid confusion, Concept A delineates
the vehicular lanes by scoring the existing concrete and planting trees
along each side. On the eastern side of the vehicular lanes are the
pedestrian areas leading into the building and into the adjacent outdoor
seating area. These areas are defined by a smaller scale scoring of the
existing concrete.
Along the western edge of the entry road are eleven pervious paver
parking spaces for staff use. Paved pathways connect the parking to the
upper park and to Delphine Avenue. Across from the parking area is an
informational kiosk detailing the park and its trails. The reprogramming
of the existing refuse building consists of a climbing gym, an outfitters,
bike rentals, and restrooms. Bike rentals could also be located at the
entry of the building with a pay-and-go system. The building facade
would maintain its existing entrances. Vines on cables are proposed
to enhance the current facade of the building while maintaining an
industrial feel. Three existing garage door openings would remain. One
of the garage doors would allow truck access, while the others would
open out to a seating area and “Hammock Forest.” A grid of trees and
LED lights are laid out on a finely graveled surface. Brightly colored
hammocks hang between a series of colored LED columns. This could
be an area for unique play and relaxation beneath a canopy of trees.
This area is separated from the vehicular access by raised planters or
the rollable construction planters shown in the Interim Concept on page
33. Bordering the hammock forest are picnic tables and more traditional
seating. Vines are also proposed along the existing retaining wall for
texture and color.
An outdoor bouldering area is located in the existing back courtyard.
Rubberized surfacing with boulders and benches allow people to sit and
watch or wait for their chance to climb. A long window in the building
facade is proposed to create a visual access between interior and
exterior activities while also visually up the expansive metal facade.
The plan for Concept A can be seen on page 34.
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Concept B
Refuse Building Reuse Concept B defines the vehicular and pedestrian
areas by scoring and reusing broken concrete. Areas for vehicular access
are scored, while pedestrian areas have a surface pattern of gravel and
broken concrete planted with trees. Existing concrete would be reused to
create this paving surface. A tree buffer separating a pathway connecting
the trail to the park and to Delphine Avenue is proposed along the
western edge of the roadway. Eleven pervious paver parking spaces are
designated for staff with the potential to expand further north along the
roadway. An informational kiosk is located at the entrance to the building
describing the park and its activities. The proposed reprogramming of the
building in Concept B consists of a climbing gym, an outfitters, and an
interpretation center teaching the history of the landfill and its functions.
The proposed entryway is highlighted with tall windows and a mural.
On the northwestern side of the building are existing garage doors which
would remain. One of these doors would allow for truck access while the
other two doors would open up to a kids bouldering area. Surrounding
the area would be standard benches and a deep bench along the existing
retaining wall. This bench could allow for lounging and relaxing. Trees
are placed along the northern side and western border of the bouldering
area to buffer a residential yard and a proposed vehicular access.
The back outdoor courtyard could be transformed into a rental space
for parties with bistro tables, picnic tables, and canvas canopies for
shade. Children’s birthday parties could be a great use of this space.
Three garage doors, similar but smaller to the existing doors along the
northwestern side of the building, are proposed in the courtyard area.
The courtyard can then transition seamlessly between outdoor and
indoor. In addition, locker storage would be placed in the eastern portion
of the courtyard under an existing canopy structure.
The plan for Concept B can be seen on page 35.
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Interim Concept
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CONCEPTUAL DESIGNS
Interim Entryway Planting Plan

A planting plan was also developed for the refuse building interim
period. Tree species were selected for their seasonal interest and
their upright growth characteristics, in order to hopefully prevent tree
damage while trucks are using the public works facility. Fastigiate
cultivars such as ginkgo, Armstrong red maple, and English oaks line
the western side of the drive to Sunset Park. Cloud nine switchgrass
buffers the walkway and parking from the railroad. Small trees with
showy flowers or texture such as fringe tree, Carolina silverbell, and
Winter King green hawthorn were chosen for the rollable planting
containers.
The planting plan can seen on the following page.

36

Entryway Designs and Trail Recommendations for Waynesboro’s Sunset Park

CONCEPTUAL DESIGNS: Interim Entryway Planting Plan
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Final Materials
Three different types of signage were determined as being needed:
entrance signage, an informational kiosk, and trail markers. Contemporary
and traditional aesthetics were explored and can been seen on pages
40-42.
The final character for the park combines both contemporary and
traditional materials palettes. The use of wood, metal, or stone with
clean lines and simple construction would be most cost efficient. The
current industrial character of the site could also be incorporated within
this palette. For example, the use of cables to grow vines along a facade
or stamped metal as signage, reflects the industrial character of the site.
Translating the history of the site creates an opportunity to build a unique
identity for the park. For instance, reusing trash and recycled materials
to create sculptures throughout the park adds interesting identifying
elements for visitors. Trail markers can be as simple as a blaze on a tree
or a painted wooden marker identifying the trail.
The following page includes images of the final materials palette.
Preliminary Design: Contemporary
A contemporary materials palette would consist of metal, wood, or a
composite material. The current industrial character of the site could be
incorporated within the palette by exposing the function as the aesthetic.
For example, the use of cables to grow vines along a facade or cut/
stamped metal as signage reflects the industrial character of the site.
Translating the history of the site creates an opportunity to build a unique
identity for the park. For instance, reusing trash to create sculptures
throughout the park adds interesting identifying elements for visitors.
Images of initial ideas for a contemporary materials palette can be seen
on page 41.
Preliminary Desgin: Traditional
A traditional materials palette could involve materials such as wood,
stone, and the use of existing features as signs. These elements can
be implemented and constructed by the city or volunteer groups. This
do-it-yourself palette resembles what is used in most national parks and
can be low cost. Trail signage could consist of simple blazings on trees
and kiosks can incorporate easy wood construction. The simplicity of
the traditional materials palette lets nature play the identifying role in the
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park’s character.
Images of initial ideas for a traditional materials palette can be seen on
page 42.
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FOREST MANAGEMENT RECOMMENDATIONS
The CDAC team conducted a site assessment of the park’s forest and
stakeholder interests. The assessment included aspects and threats
to the forest’s short and long-term health. It also included potential
recreation management issues.
Ecological Assessment
The forested section of park could be classified as a single forest
stand; however, there is some variation within the stand. In particular,
50 to 100 feet along the railroad buffer is a different mix of species
and density of forest than elsewhere. Also, the southern portions of
the forest have some larger, older trees, including several ‘wolf trees.’
These areas represent a very small percentage of the overall forest.
As a result, they are likely too small to be delineated as separate
stands and managed differently than the rest of the forest.
The forest canopy consists primarily of oak with lesser amounts of
maple and hickory. Species include white, black, red, and chestnut
oak; red and possibly Norway or sugar maple; and shagbark and
pignut hickory. On the southeastern portion of property, there’s a
predominantly red maple tree stand. This was likely planted after a
clear cut approximately 20 years ago. This stand is very visible on
contemporary and historic aerial photographs. The 50-100’ buffer to
the west of the railroad line is dominated by blackjack oaks. White
pines, shagbark hickory, and sassafras are also here.
The forest understory consists primarily of silky dogwood and sassafras
with lesser amounts of musclewood (carpinus), cedar, Catalpa, and
other species. Very few hardwood saplings/small trees are present.
Several clumps of small to medium sized pine trees (e.g. loblolly and
white pine) are scattered throughout. The forest groundcover consists
largely of vaccinium and sassafras, oak, and maple seedings.
There are little to no exotic species; however, this will likely change
once the park is open to public use. Stakeholders reported piles of
organic material (e.g. brush, dead trees, and dead shrubs) near the
landfill summit. CDAC did not observe these piles. Stakeholders
also reported numerous dead trees laying on the ground throughout
the forest. The CDAC team does not believe there is an unusual or
unsafe number of downed trees at the time of the site assessment in
June, 2014. However, the team did observe that little to no canopy
tree species were growing past seedling stage. This is probably due
to deer browse. If not managed well, this forest could lose many of its
canopy trees without the long-living native trees replacing them.
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Numerous old road beds run through the property. With few exceptions,
these match property lines rather than contour lines. Most of the road
beds have extremely steep grades and severe erosion. Several run
from public land into neighboring lands with little to no signage. These
entrances could lead to visitor confusion and potentially frustration by
neighboring landowners when the public enters their land.
Recommendations
Based on ecological and stakeholder analyses, we suggest the
following management recommendations for the forested portion of
the park.
1. Minimize the risk of wildfire. Burn or otherwise remove brush piles
near the landfill summit. Hire an ecosystem restoration specialist to
survey fuel load in the forest and determine if further management is
needed.
2. Prevent the invasion of exotic species. Wash trail building gear before
use in park to prevent introduce of exotic plant seeds. Replant areas
along trail that are disturbed during construction, maintenance, or use
with quickly colonizing natives. Use certified weed-free mulching, hay,
or stray on disturbed areas. Build bike washing stations at the summit
and the refuse building entryway. Request users wash their bike tires
and hiking boots before and after visiting park. Provide interpretative
signage about invasive species at trailhead kiosks. Consider an
incentive program to have visitors report species to park staff. Hire a
volunteer coordinator to recruit groups and regularly remove invasive
species.
3. Encourage canopy and understory tree regeneration. Reduce
deer population to fourteen per square acre. Consider bow and
arrow hunting permits or a hired sharp shooter during times of year
as recommended by the Virginia Department of Game and Inland
Fisheries (see: http://www.dgif.virginia.gov/hunting/regulations/deer.
asp). Eliminate ‘lead deer’ to discourage the herd from entering the
park. Consider planting seedlings and/or sheltering seedlings with
fencing. Consider attracting deer away from forested area of park by
planting deer-attractive foraging on capped landfill (e.g. alfalfa, red
clover, etc).
4. Delineate public and private property boundaries. Put signs along
property boundaries. Re-vegetate trails leading into neighboring
private lands to discourage public use in these areas.
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After the site visit and the gathering of data, documenting of existing
conditions, and collecting soil samples, the CDAC team created a series
of site inventory and analysis maps. This allowed the team to better
understand the opportunities and constraints of the site that would later
influence the design concepts.
The following are brief descriptions of each map which can found on
pages 49-52.
Stakeholder Assessment
The primary stakeholders are City of Waynesboro staff and Waynesboro
citizens. Other stakeholders include the local mountain bike group and
neighboring land owners including Rockfish Gap Outfitters.
The Waynesboro Department of Parks and Recreation staff are
important stakeholders as they would be the managers of the park. They
are interested in the park being an ‘outdoor enthusiast’s park’ that would
complement the town’s other public parks. Currently, Waynesboro parks
offer swimming pools, sport fields, and dog parks. Sunset Park would
offer nature-based outdoor recreation opportunities. These opportunities
might include hiking, mountain biking, camping, zip lining, kite flying,
treehouses, interpretation of the surrounding landscape, picnicking, and
more. Staff are interested in low maintenance and a low impact park that
visually and ecologically fits within the surrounding natural landscape. In
addition, staff are concerned about user-created wildland fire.
The Waynesboro Public Works staff are important stakeholders,
because they own the property. They are interested in developing a
comprehensive master plan. They agree with the ideas and issues
suggested by the Parks and Recreation staff.
The City of Waynesboro, including political officials and city employees,
are another important stakeholder. Based on conversations with other
stakeholders, city staff and political officials may be most interested
in the cost of creating and maintaining the park and do not want to
increase city taxes.
The Waynesboro mountain biking group are the designers and future
maintainers of the park’s mountain bike trails. This group consists of
approximately 20 volunteer citizens. They are interested in having
a local mountain bike trail system with easy, medium, and difficult
routes. Their current biking options are limited. They have to travel to
Charlottesville or Harrisonburg or they have to bike extremely difficult
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and lengthy trails at Big Levels in the George Washington National
Forest. The group has already flagged routes in the northern section of
the forest under the guidance of a trail design firm. They are interested in
developing orientation signage, having child-friendly trails, and following
International Mountain Biking Association sustainable trail guidelines.
The neighboring landowners are another stakeholder. According to city
staff, neighboring landowners have not communicated any hesitations
about the land becoming a public park. One landowner may have a
particular interest in the park. Rockfish Gap Outfitters hold land and
operate their outdoor gear retail store immediately west of the park
along U.S. Route 250. They may be interested in the financial benefits
of the new park.
Slope
The slope analysis suggests the park has many steep slopes. Only 20%
of the park has a slope of 5% or less. Approximately 10% has slopes 5 to
10%. The remaining 70% of the park has slopes over 10%. The flattest
areas are at the top of the capped landfill. There are also five ridge lines
traveling east to west that provide some flat areas in the forested area
of the park. The remaining park is steep slopes. These slopes generally
face north or south in the forested area and east or west in the landfill
area. For a more detailed description of our methodology, please see
below.
The CDAC team calculated slope using geographic information systems
(GIS) software (ArcGIS 10.2.2). A 2011 map of the area of interest
was downloaded from the City of Waynesboro website (http://www.
waynesboro.va.us/657/Downloadable-Maps-and-GIS-Data). This map
included contour lines every 2 feet of elevation change. The steepness
of slopes was calculated using this contour line dataset and the ArcGIS
Spatial Analysis tool: Slope. The final slope categories utilized were in
5% increments (0-5%, 5.1-10%, 10.1-15%, etc.).
Water Flow
Water flow analysis suggests the park has nine drainage basins that
eventually flow into the Chesapeake Bay and Atlantic Ocean. On a more
local scale, all of these basins drain into streams that drain into the
South River. Seven of these basins flow to the west into the stream that
parallels U.S. Route 250. The remaining two basins flow northeast into
Steele Run. Both the U.S. Route 250 stream and Steele Run flow into
the South River in downtown Waynesboro. The South River becomes
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the South Fork of the Shenandoah River, a tributary of the Potomac
River and, eventually, the Chesapeake Bay and Atlantic Ocean. For a
more detailed description of our methodology, please see below.
A sequential series of ArcGIS Site Analysis tools and analyses
was used to calculate water flow. The direction from each cell to its
steepest downslope neighbor was calculated using Flow Direction. The
accumulated flow into each cell was calculated using Flow Accumulation.
Defined points into which water from the park might flow were then noted.
These points were located primarily at confluences of small streams
and larger streams. Lastly, drainage basins were delineated based on
the output from previous analyses using the Watershed Tool.
Soils
The soil analysis map shows the results from the on-site soil sampling.
Soil units with different pH values are shown with different colors. Most
of the soils on the summit were slightly alkaline. The soil adjacent to
the overflow parking is slightly acidic/neutral. All soils on the site are
compacted and would need amending prior to planting. This map can
be seen on page 50. An explanation of the soil values can be found in
the appendix at the end of this report.
Sunset Park
The Sunset Park site analysis and inventory map shows the current
infrastructure on site including the main roadway into the park with pulloffs, parking, and multiple service access roads traversing the area.
These provide an opportunity to lower construction costs if used in
future development. At the crest of the landfill are exceptional sunsets
that would be great locations for observation points. Constraints of the
site include full exposure to sun and wind, and poor soil conditions that
limit plant selection. There is also an existing cell phone tower on site
that has a three hundred foot buffer surrounding it. This limits activity
occurring within that buffer and pushes most development to south end
of the park. The capped area of the landfill is shown in yellow and should
also be prohibited of activity (see page 51 for the inventory and analysis
map illustration).
Entryway & Refuse Building
The entryway and refuse building site inventory and analysis map shows
the existing traffic circulation. Currently, there are no delineated drive
lanes or directional signage making it difficult to move through the site
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to Sunset Park. The expansive amount of concrete along with full sun
exposure creates extremely hot conditions around the building. There
is also no buffer between the concrete paving area and the railroad. At
the present, Public Works staff do not have designated parking spaces
and are parking indiscriminately throughout the site. The building itself
has potential to accommodate various adventure activities with its tall
ceilings and large open floor plan. The back courtyard area is surrounded
by an approximately 10 foot tall retaining wall and could possibly be a
very intimate gathering space.
This map can be seen on page 52.
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CONCLUSION

The Community Design Assistance Center worked closely with the
City of Waynesboro to create conceptual designs for the Sunset Park
overall master plan with trails and the reuse of the public works refuse
building. It is our hope that these improvements will give Waynesboro
the unique opportunity to attract adventure seekers and help market
the city further as a destination for hikers and bikers while providing
local residents with an opportunity for an outdoor enthusiast park.
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“A Guide to Wildlife Viewing and Photography Blinds.” Virginia Department of Game and Inland Fisheries. 2014. http://www.dgif.virginia.gov/
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2014.
“Public Playground Safety Checklist.” U.S. Consumer Product Safety
Commission. http://www.cpsc.gov/en/Safety-Education/Safety-Guides/
Sports-Fitness-and-Recreation/Playground-Safety/Public-PlaygroundSafety-Checklist/
“Trail Construction and Maintenance Notebook.” USDA Forest Service.
http://www.fs.fed.us/t-d/pubs/pdfpubs/pdf07232806/pdf07232806dpi72.
pdf
“Tree Owner Information.” International Society of Arboriculture. www.
treesaregood.org & www.isa-arbor.com
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2
Switchgrass

hen Katharine Lee Bates first wrote
her 1895 poem “America the Beautiful,” which
has since become one of our best loved patriotic songs, her “amber waves of grain” and “fruited plain” described an icon of the American
Midwest that was fast becoming our country’s
breadbasket: the prairie. Hundreds of thousands of square miles of grasslands covered
more than a quarter of the continental U.S. and
supported an estimated 60 million bison, not to
mention a whole guild of grassland birds and
other species that made up the prairie ecosystem. Over the last century, however, the prairies
succumbed to the marvel of agriculture, their
rich soils rewarding us with tons of wheat and
corn. Today, in stark contrast to their original
size, only 1 percent of the original prairies are
left, and conservationists are faced with the
daunting challenge of how to preserve or restore the remnants.
Fortunately there is a resurgence of interest
in these dwindling grassland ecosystems, and

W

Indiangrass

Much of the existing “grassland” one commonly sees in Virginia’s rural landscape is either cut for hay or grazed by livestock. These
open fields are planted with a final product in
mind—grass or forage—and the plants most

Grassland Habitats

Virginia is no holdout. Although we cannot
hope to reestablish all of the historical ecosystems missing from our now highly developed
and populated landscape, the Department of
Game and Inland Fisheries nevertheless promotes the use of native warm season grasses in
much of its habitat work. These grasses are
suitable for both large-scale farm plantings as
well as smaller meadows brimming with attractive wildflowers. By converting or restoring
open lands to native grasses, we mimic prairie
habitats and address the needs of numerous
bird and mammal species that require prairielike conditions to survive.

by Carol A. Heiser
illustrations by Spike Knuth

Big bluestem

frequently used include orchardgrass or fescue. Landowners especially appreciate the
non-native fescue for its tough, aggressive qualities that ensure fast growth, reduced soil erosion, and the ability to withstand heavy grazing.
Unfortunately, there is a downside to fescue’s
tenacity: it is invasive and forms a dense mat
that effectively out-competes native grasses,
thereby excluding the plant diversity and habitat structure essential to many open-land
wildlife species.
Missing from these artificial grassland
monocultures are layers of different vegetation
and the freedom of movement between plants
that ground-foraging birds and mammals
need to find food and to escape predation.
Native warm season grass habitats are more
productive for wildlife because their higher
degree of species diversity bestows varying
plant heights and excellent cover.
The value of cover can not be over-emphasized. Ground-dwelling birds rely on a
range of cover types, such as nest cover to incubate eggs, brood cover to raise young, loafing
cover to rest between forays, and winter cover
against the elements. Warm season grasses
stand upright and are quite tall, from six to eight
feet. Height provides valuable overhead cover
from predators, like hawks, as wildlife moves
about underneath. Dry grass stalks bend over
and form pockets of protection even during
winter, when other plants are completely covered by snow.
Another advantage of native warm season
grasses is that they grow in clumps or bunches.
The spaces between the clumps are exposed
patches of bare ground, and the first six inches
above the ground is loosely structured and fairly open. In this environment, seeds and insects

Switchgrass, indiangrass, and big bluestem
are native grasses that benefit a variety of bird
species, including the sedge wren perched
on foxtail grass (right) and bobwhite quail
(upper left).

are more accessible to
birds like quail and turkey
broods. Wildlife can also
move quickly and easily between the plants should danger strike.
Wildlife which keys in on
these open, early stages of
plant growth or succession
are called “early successional species.” Of national concern is the grassland
bird community that has
been especially vulnerable
to increasing development
pressure and whose numbers
are declining. In addition to
quail mentioned above, other
early successional species that
benefit from native grassland
management are grasshopper
sparrow, dickcissel, meadowlark,
sedge wren, and the state threatened upland sandpiper and loggerhead shrike.

3

Entryway Designs and Trail Recommendations for
Waynesboro’s Sunset Park

APPENDIX: Grow a Native Grass Meadow

57

4

In addition to improving wildlife habitat,
there are several other benefits of using native
grasses in the landscape. Because their historical origin is the prairie, where conditions are
typically hot and dry during the growing season, native grasses are extremely drought tolerant and have a distinct survival advantage over
non-natives during the summer months. In hot
weather, fescue and other cool season plants
wilt miserably or turn to brown crunch, while
native grasses are growing vigorously and
showing off their green—hence their name,
“warm season” grasses. Natives like switchgrass, indiangrass, little bluestem, and big
bluestem all have very deep roots—some up to
12 to 14 feet—that are adapted to find moisture in the soil and withstand the effects of extended dry spells. The plants are also adapted
to fire and will respond with renewed vigor
after a prescribed burn.

Reaping Benefits

A blue grosbeak perched on
sumac overlooks a native grass
meadow.

Midwestern prairies are considered a climax plant community, which means that the
community of grassland plants which occur
there is the last stage of succession. Succession
is a term ecologists use to describe the gradual
change of vegetative types over time. Here in the
East, in contrast, the climax community is forest. Our open fields are in an early successional
stage which will gradually revert to a predominance of woody plants and trees over time
(you’ve probably noticed on a drive through
the country how abandoned fields sprout cedar
trees within a few years). This means that if we

Meadow Myths

For the landowner who raises livestock, native
warm season grasses fill the void in summer
when other forages are drying up. These grasses are very palatable to cattle, require little or
no fertilizer, are disease resistant, and do not
exhibit the endophyte (fungal) problems often
associated with fescue. They can also be hayed
in summer, after the peak nesting time of
ground-nesting birds, and should be mowed
high (at 10 inches) for proper management,
which also leaves substantial wildlife cover.
For the “farmette” homeowner tired of
mowing five acres of lawn every summer, native
grasses can form an interesting landscape element that provides textural beauty and a pleasing backdrop to favorite wildflowers.
In addition, native grasses can be used effectively in field borders, filter strips, waterways, and right-of-ways.

want to maintain an area as an open grassland
or meadow, we must manage that area with
burning and mowing to keep it in an early successional stage. Meadows are, therefore, never
“maintenance free,” as the purveyors of meadow-in-a-can type products might have us believe.
Another misconception is that a meadow is
mostly flowers. It would certainly seem so, if we
were to base our view solely on all those visually stunning pictures found in catalogs and magazine advertisements. In reality, a healthy meadow is at least 50 percent grasses, and usually
more. The “wildflower” meadow is a myth, because here in Virginia it would be extremely difficult to establish and perpetuate a large field
solely of flowers without a high degree of maintenance. Wildflower mixes that promise a burst
of color the very first year are usually loaded
with annuals. These plants will die after the first
year of growth. They are intended to reward
you with initial gratification while you wait for
the perennials—the real powerhouses of a
“wildflower” meadow—to become established in the second year. If you want to see continual splashes of color in a warm season grass
meadow, plan for a 50:50 mix of native grasses
and perennial wildflowers as a general rule
(60:40 would be better). Flowers enhance a
meadow habitat for butterflies and other nectar
seekers.
A third misconception is that if the ground is
cleared down to bare soil, then new grasses

and flowers planted there will automatically
have a head start over any weeds, and there
shouldn’t be a weed problem. However, keep in
mind that disturbing the soil during preparation
for planting will bring dormant weed seeds to
the surface, and the majority of them are welladapted to thrive in the conditions you just created (that’s because they’re early successional
species, too). Also, since grasses grow from the
base of the plant or from underground stems
called rhizomes, any bits of living grass roots or
stems remaining in the soil at planting time will
already have a foothold for stiff competition.
This means that if you want a new meadow to
grow successfully, you can’t just walk away after
the seeds or plugs are in the ground and forget
about them. Growing a meadow is like any other
type of gardening or farming: it requires some
maintenance.
One must exercise patience after planting
native warm season grasses, because they require at least two growing seasons (sometimes
three) to become fully established. The most invaluable point to take home when planning a
meadow of native warm season grasses is that
fescue and any other pre-existing plants must
be completely killed first, or you will be wasting your time, and probably money, too.
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If you want a grassland meadow with a fine display of flowers, use this recipe instead:
2 lbs. PLS Little Bluestem (Schizachyrium
scoparium)
1 lb. PLS Shelter or Blackwell Switchgrass
(Panicum virgatum)
1 lb. PLS Rumsey Indian Grass (Sorghastrum nutans)
1 lb. PLS Round Tree Big Bluestem (Andropogon gerardii)

If the objective is grazing land for livestock:
2 lbs. PLS Cave-in-Rock Switchgrass (Panicum virgatum)
3 lbs. PLS Big Bluestem (Andropogon gerardii)
2 lbs. PLS Indiangrass (Sorghastrum nutans)
TOTAL = 7 pounds of seed PER ACRE

On large acreages, the following is a good mix
for wildlife:
2 lbs. PLS Switchgrass (Panicum virgatum)
2 lbs. PLS Indiangrass (Sorghastrm nutans)
or Big Bluestem (Andropogon gerardii)
2 lbs. PLS Little Bluestem (Schizachyriu
scoparium)
TOTAL = 6 pounds of seed PER ACRE

When planning a meadow of native warmseason grasses, whether or not you choose to
add flowers, select a site that receives full sun
more than eight hours a day. Also consider
placement with regards to how or whether you
will be able to burn the field for future management. Remember, these plants are large and
adapted to be out in the open. They will need a
lot of space and are not well-suited to a small
urban or suburban yard. At a very minimum, a
full-blown grassland meadow should be at least
one acre (43,560 sq. ft.) to have some benefit
for wildlife.
Order your seeds directly from a supplier
who will prepare a customized mix. This way
you’ll get exactly the species you want and the
quantities you need, with no extra frills or surprises. Be sure to request Pure Live Seed (PLS)
when ordering. PLS is the percentage of viable
(live) seed that is contained in a bag of bulk
seed, since most bulk native grass seed consists
of other plant parts and chaff. A bag of bulk
seed should be at least 75 percent PLS for good
establishment.

Planning a
Meadow: What
to Buy
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A grasshopper sparrow sways
back and forth on a thin stem
of switchgrass.

To prepare a large area for planting, treat the site in the fall (October) with an herbicide that will kill existing vegetation; a second application may be needed the following spring for maximum effect. A conventional till method without chemicals can be
used instead to turn under the existing sod. However, there
will likely be future headaches with persistent plants
unless the area is tilled more than once and the second tilling is done at the right time after the first
flush of new weeds.
The seedbed must be firm when you plant,
and seeds should be planted at a depth of 1⁄ 2inch. Control weeds during the establishment year by mowing them
when they first reach 18 inches, taking care that the mower blade is set
above the warm-season grass seedlings.
In subsequent years when haying or grazing—or at anytime during the growing season—do not cut warm-season grasses below 10
inches. The first growth node of these grasses occurs at 10 inches
above the ground, and cutting below this point during the growing
season will force the plants to use valuable energy stored in the roots.
Repeated cuttings below 10 inches at this time of year will eventually
kill the plants. Also, do not mow or graze after September 1, as this is
the time when the plants are moving nutrients from the leaves to
the roots in preparation for winter dormancy.
If you do not plan to take hay or graze your meadow but
instead leave it for wildlife, then you will need to
manage the grass stand by burning or mowing.
Prescribed burning is preferred over mowing because fire removes the build-up of thatch and plant litter on the ground that will
gradually occur. Untended, thatch reduces plant vigor and eventually
causes the stand to thin out, which also leaves it more susceptible to
fresh weed invasion. Therefore, in the third year of your meadow,
begin a prescribed fire rotation by burning only one-third of the field
in late March or early April, when the warm season grasses have only
one to two inches of new regrowth (at this early stage of the growing
season, the “10 inch rule” does not apply).
Burning only one-third of the field at a time each year ensures
maximum habitat effect. The most recently burned area will be open,

Planting and Future
Maintenance

[Note: the terms “Cave-in-Rock,” “Shelter,” “Blackwell,” “Rumsey,”
and “Round Tree” listed above refer to particular grass varieties you
should select.]

2 lbs. of a MIX of native perennial flowers that are true species types,
not cultivars. Choose from the following list, based on your preferences and pocketbook, to make up 2 pounds of seed: black-eyed
Susan (make sure it’s the perennial kind); partridge pea (actually a
bi-annual, but it reseeds itself like a perennial); lance-leaf coreopsis; “sunflower” heliopsis; purple coneflower; Gaillardia (blanketflower); Maximillian sunflower (gets 3 to 6 feet tall with numerous
yellow flowers on the top third of the plant); butterfly milkweed;
New England aster; Liatris (gayfeather).
TOTAL = 7 pounds of seed PER ACRE

March 2003

In an effort to address the continuing decline
of early successional bird species, a management
plan called the Northern Bobwhite Conservation
Initiative (NBCI) was written in March 2002 by biologists, land managers, and other researchers.
The word “bobwhite” in the name is somewhat
misleading, because quail are not the only birds
that benefit from these efforts. Rather, all early successional species reap the rewards of landscapescale habitat restoration that the plan outlines.
Also, the initiative is integrated with other species
management plans that have parallel objectives,
such as Partners in Flight and the North American
Waterfowl Management Plan. More information
about the NBCI is available at www.qu.org/
seqsg/nbci/nbci.cfm .

Taking Initiative

It’s always best to use the right equipment for
the right job. If you are planting a small area by
hand, you might use a Brillion seeder, a machine
driller that is typically used to plant lawns. However, if the species you’ve selected have very “fluffy”
seeds, they might clog this type of seeder. In this
case you might simply broadcast with a chest bag,
starting with the big seeds first and then going back
over with other, smaller seeds. Check your local
lawn and garden supplier for these types of equipment.
For large scale planting projects on several
acres or a farm, the Virginia Department of Game
and Inland Fisheries offers two invaluable pieces
of large equipment, both available at no charge.
The first is a grass drill to do the planting. This is
specially outfitted to plant native warm season
grass seed, which does not ordinarily flow through
conventional no-till drills. The second is a “burn
trailer,” if you are prepared to conduct a prescribed burn on your own. The trailer—which
can be pulled behind a pickup truck—is
equipped with drip torches, hand tools, a fire
weather kit, and a 150 gallon spray rig tank. Call
the Powhatan field office of VDGIF at (804) 5983706 to reserve or ask questions about the equipment.

Need Equipment?

which is better habitat for rearing young and finding seeds. There is also a much higher availability
of insects in the first year after a burn. In the unburned parts of the field that have older plant material, songbirds, rabbits, quail, and other wildlife
use the dead litter for nest construction and cover.

Learning More…

A dickcissel loudly chirps
his presence from atop the
flower of a common
mullein plant.

Seed Suppliers—several seed
companies offer fact sheets or
helpful tips and techniques for
planting a grass and wildflower
meadow. Here is a sampling (not
an endorsement):
www.prairienursery.com
www.sharpseed.com
www.stockseed.com
www.ernstseed.com
www.prairiesource.com

Prairies Forever
www.prairies.org, a nonprofit
dedicated to promoting the ecological and cultural significance
of the American prairie

Wild Ones Natural Landscapers Ltd., a nonprofit that promotes environmentally sound
landscaping practices, at
www.for-wild.org/. See their
online Handbook for landscaping with grasses and other natives.

Landscaping with Native
Plants, an EPA page written for
the Great Lakes region but with
good links and information useful
to Virginians, at www.epa.
gov/greenacres/.

Virginia Native Plant
Society, www.vnps.org.

Native Warm Season Grasses for Virginia and
North Carolina is a booklet that lists the detailed
specifications for preparing and planting a meadow. Contact the Virginia Department of Game and
Inland Fisheries at (804) 367-0904 for a free copy.
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Soil Test Note #1
publication 452-701

Explanation of Soil Tests
Rory Maguire, Extension Nutrient Management Specialist, Virginia Tech
Steve Heckendorn, Soil Test Laboratory Manager, Virginia Tech

The accompanying Soil Test Report (and supplemental
Soil Test Notes, when provided) will help you assess
your plant’s need for fertilizer and lime.
The “History of Sampled Area” section restates the information you filled in on the Soil Sample Information
Sheet you submitted with the soil sample.
The “Lab Test Results” section shows the relative
availability of nutrients numerically and if appropriate, as a rating. The rating may be interpreted as
follows: L=Low, M=Medium, H=High, VH=Very
High, EH=Excessively High (soluble salt test only),
DEF=Deficient, or SUFF=Sufficient, and sometimes a
“+” or “-.” When soils test Low, plants almost always
respond to fertilizer. When soils test Medium, plants
sometimes respond to fertilizer and a moderate amount
of fertilizer is typically recommended to maintain fertility. When soils test High to Very High, plants usually do not respond to fertilizer. If there is no rating for
a nutrient, the adequacy of that nutrient in the soil for
the plant you specified has not been determined.
The following is an explanation of the symbols and abbreviation used in the report:
Report Symbols and Abbreviations
P = phosphorus

K = potassium

Ca = calcium

Mg = magnesium

Zn = zinc

Mn = manganese

Cu = copper

Fe = iron

B = boron

SS = soluble salts

lb/A = pounds per acre

ppm = parts per million

meq = milliequivalent

g = gram

pH = acidity

Sat. = saturation

N = nitrogen

P2O5 = phosphate

K 2O = potash

% = percent

Est-CEC = estimated cation exchange capacity
AG = agricultural limestone (dolomitic or calcitic)

Fertilizer Recommendation

The fertilizer recommendations may be used for the
same crop for two to three years. After this time, it is
advisable to retest the soil to determine if significant
changes have occurred in nutrient levels. When the
soil tests Very High for phosphorus or potassium and
no fertilizer for these nutrients is recommended, you
should retest the following year to determine if fertilizer will be needed. Due to the variability associated
with sampling, fertilizer application rates may be varied by a plus or minus 10 percent.
No soil test is performed for nitrogen because this element is too mobile in the soil for laboratory results to be
useful. Nitrogen fertilizer recommendations are based
on the crop/plant to be grown, the previous crop, and
when applicable, the soil’s yield potential. Comments
on the report and other enclosed Notes, if any, will have
further information regarding nitrogen.

Lime Recommendation

If needed, a lime recommendation is given to neutralize
soil acidity and should last two to three years. After that
time, you should have the soil retested. The measured
soil test levels of calcium and magnesium are used to
determine the appropriate type of limestone to apply. If
neither dolomitic nor calcitic lime is mentioned, or “Ag”
type or “agricultural” limestone is stated on the report,
then it does not matter which type is used. When no
information on the Soil Sample Information Sheet was
provided regarding the last lime application, the lab assumed you have not applied lime in the past 18 months.
If this is not correct, contact your Extension agent for
advice on adjusting the lime recommendation to take
into consideration recent lime applications. Do not over
lime! Too much lime can be as harmful as too little. For
best results, apply lime, when possible, several months
ahead of the crop/plant to be planted to allow time for
more complete soil reaction.

www.ext.vt.edu
Produced by Communications and Marketing, College of Agriculture and Life Sciences,
Virginia Polytechnic Institute and State University, 2010
Virginia Cooperative Extension programs and employment are open to all, regardless of race, color, national origin, sex, religion,
age, disability, political beliefs, sexual orientation, or marital or family status. An equal opportunity/affirmative action employer.
Issued in furtherance of Cooperative Extension work, Virginia Polytechnic Institute and State University, Virginia State University,
and the U.S. Department of Agriculture cooperating. Rick D. Rudd, Interim Director, Virginia Cooperative Extension, Virginia
Tech, Blacksburg; Wondi Mersie, Interim Administrator, 1890 Extension Program, Virginia State, Petersburg.
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Buffer Index of “N/A” means that it was not measured
since the soil (water) pH was either neutral or alkaline
and not acidic (soil pH ≥ 7.0) and therefore requires no
lime.

Methods and Meanings

For more detail on the lab procedures used, visit www.
soiltest.vt.edu and click on “Laboratory Procedures.”
Soil pH (or soil reaction) measures the “active” acidity in the soil’s water (or hydrogen ion activity in the
soil solution), which affects the availability of nutrients
to plants. It is determined on a mixed suspension of
1:1, volume to volume ratio of soil material to distilled
water.

Nutrients that are available for plant uptake are extracted from the soil with a Mehlich 1 solution using a
1:5 vol:vol soil to extractant ratio, and are then analyzed
on an ICP-AES instrument. An extractable Mehlich
1 level of phosphorus from 12 to 35 pounds per acre
(lb/A) is rated as medium or optimum. A medium level
of potassium is from 76 to 175 lb/A. Medium levels
of calcium and magnesium are 721 to 1440 and 73 to
144 lb/A, respectively. Calcium and magnesium are
normally added to the soil through the application of
limestone. It is rare for very high fertility levels of P, K,
Ca and Mg to cause a reduction in crop yield or plant
growth. Levels of micronutrients (Zn, Mn, Cu, Fe and
B) are typically present in the soil at adequate levels for
plants if the soil pH is in its proper range. See Soil Test
Note 4, at www.soiltest.vt.edu/stnotes, for documented
micronutrient deficiencies in Virginia.

Virginia soils naturally become acidic, and limestone
periodically needs to be applied to neutralize some of
this acidity. A slightly acid soil is where the majority
of nutrients become the most available to plants, and
where soil organisms that decompose organic matter
and contribute to the “overall health” of soils are the
most active. When a soil is strongly acidic (< 5.0-5.5),
many herbicides lose effectiveness and plant growth
is limited by aluminum toxicity. When soils are overlimed and become alkaline (> 7.0), micronutrients,
such as manganese and zinc, become less available to
plants.

Soluble Salts (S.Salts) or fertilizer salts are estimated
by measuring the electrical conductivity of a 1:2, vol:vol
ratio of soil material to distilled water. Injury to plants
may start at a soluble salts level above 844 ppm when
grown in natural soil, especially under dry conditions
and to germinating seeds and seedlings. Established
plants will begin to look wilted and show signs related
to drought. This test is used primarily for greenhouse,
nursery and home garden soils where very high application rates of fertilizer may have led to an excessive
buildup of soluble salts.

For most agronomic crops and landscaping plants, lime
recommendations are provided to raise the soil pH to a
slightly acid level of between 5.8 and 6.8. Blueberries
and acid-loving ornamentals generally prefer a 4.5 to 5.5
pH, and an application of liming material is suggested
when the soil pH drops below 5.0. For the majority of
other plants, lime may be suggested before the pH gets
below 6.0. This is to keep the soil pH from dropping
below the ideal range, since lime is slow to react and
affects only a fraction of an inch of soil per year when
the lime is not incorporated into the soil. If the soil pH
is above the plant’s target pH, then no lime is recommended. If the pH is well above the ideal range, then
sometimes an application of sulfur is recommended to
help lower the pH faster; however, most of the time, one
can just let the soil pH drop on its own.

Soil Organic Matter (SOM) is the percentage by weight
of the soil that consist of decomposed plant and animal
residues, and is estimated by using either the weight
Loss-On-Ignition (LOI method) from 150° to 360°C,
or a modified Walkley-Black method. Generally, the
greater the organic matter level, the better the overall
soil tilth or soil quality, as nutrient and water holding
capacities are greater, and improved aeration and soil
structure enhance root growth. The percent of organic
matter in a soil can affect the application rate of some
herbicides. Soil organic matter levels from 0.5% to
2.5% are ordinary for natural, well-drained Virginia
soils. A soil organic matter greater than 3% would be
considered very high for a cultivated field on a farm,
but can be beneficial. Due to relatively large amounts
of organic materials being commonly added to gardens,
the soil organic matter in garden soils can be raised into
the range of 5% to 10%.

A Mehlich buffer solution is used to determine the
Buffer Index to provide an indication of the soil’s total
(active + reserve) acidity and ability to resist a change
in pH. This buffer measurement is the major factor in
determining the amount of lime to apply. The Buffer
Index starts at 6.60 and goes lower as the soil’s total
acidity increases and more lime is needed to raise the
soil pH. A sandy soil and a clayey soil can have the
same soil pH; however, the clayey soil will have greater
reserve acidity (and a lower Buffer Index) as compared
to the sandy soil, and the clayey soil will require a greater quantity of lime to be applied in order to raise the
soil pH the same amount as the sandy soil. A reported
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of reserve acidity in the soil, and the higher the amount
of acidity there will be in the soil solution and the lower the soil pH will be. A reported Acidity% of “N/A”
means that a buffer index was not determined, and the
acidity is probably less than 1 meq/100g and/or 5%, and
the soil pH is alkaline (greater than 7.0).

The remaining values that are reported under the
“Lab Test Results” section are calculated from
the previous measured values and are of little
use to most growers.
Estimated Cation Exchange Capacity (Est-CEC) gives
an indication of a soil’s ability to hold some nutrients
against leaching. Natural soils in Virginia usually
range in CEC from 1 to 12 meq/100g. A very sandy
soil will normally have a CEC of 1 to 3 meq/100g. The
CEC value will increase as the amount of clay and organic matter in the soil increases. This reported CEC is
an estimation because it is calculated by summing the
Mehlich 1 extractable cations (Ca + Mg + K), and the
acidity estimated from the Buffer Index and converting to units commonly used for CEC. This is also an
Effective CEC since it is the CEC at the current soil pH.
This value can be erroneously high when the soil pH or
soluble salts level is high.

The percent Base Saturation is the ratio of the quantity
of non-acid generating cations (i.e., the exchangeable
bases, Ca, Mg, and K) that occupy the cation exchange
(CEC) sites.

The percent Ca, Mg, or K Saturation refers to the relative number of CEC sites that are occupied by that particular nutrient and is a way of evaluating for any gross
nutrient imbalance.

Additional Information

For questions and more information, contact your local Virginia Cooperative Extension (VCE) office or go
to www.ext.vt.edu. Contact information for your local
Extension office appears on the upper left of your soil
test report.

The percent Acidity is a ratio of the amount of acidgenerating cations (as measured by the Buffer Index)
that occupy soil cation exchange sites to the total CEC
sites. The higher this percentage, the higher the amount

Conversion Factors
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(Some Values are Approximate)
1 acre = 43,560 square feet
1 pound of 5-10-5, 5-10-10 or 10-10-10 fertilizer = 2 cups
1 pound of ground limestone or ground dolomitic limestone = 1.5 cups
1 pound of aluminum sulfate or magnesium sulfate = 2.5 cups
1 pound of sulfur = 3.3 cups
1 quart = 2 pints = 4 cups
1 pint = 2 cups = 32 tablespoons
1 tablespoon = 3 teaspoons
1 bushel = 35.24 liters = 1.25 cubic feet
Pounds per 100 square feet x 0.54 = lbs per cubic yard
100 square feet = 5 feet x 20 feet, 10 feet x 10 feet, or 2 feet x 50 feet
1,000 square feet = 50 feet x 20 feet, 10 feet x 100 feet, or 25 feet x 40 feet
Pounds per 100 square feet x 436 = pounds per acre
Pounds per 1,000 square feet x 43.6 = pounds per acre
Pounds per acre x 0.0023 = pounds per 100 square feet
Pounds per acre x 0.023 = pounds per 1,000 square feet
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