S-71

Two Or MoRre CORRIDOR
CoNNECTIONS BETWEEN PATCHES
ARE BETTER THAN ONE.

o Alternate routes: Redundancy should be built into the conservation corridor network, particularly at small
_ scales. If muttiple paths exist for an animal to get from one point to another, the animal is more likely to complete
the journey. It is important to consider that animals may not recognize a corridor as a conduit to a destination.
They recognize it as a continuation of attractive habitat, and once inside, their movement is restricted and channeled
by the corridor's linearity. Itis usually a chance occurrence that they make it from one end of the corridor to the
other. The more chances there are for that movement to occur, the more likely it is to occur.
o Insurance: Multiple corridor connections between patches safeguard the system from disturbances and disasters.
If management mistakes or naturat occurrences such as fire temporarily destroy one of the corridors, other corridors
will maintain the link between the patches while the disturbed corridor regenerates. it should be noted that periodic
burning of corridors may be necessary for management.
o Stepping stones: Closely spaced stepping stone patches can be effective in providing aiternate routes between
larger patches. Species movement behavior, distance between stepping stones, and contrast between patch and
matrix determine movement between stepping stones.

MATRIX PRINCIPLES

MaNAGE THE MaTRIX WITH
WiLoLiFe IN MIND.

The matrix is often an important source of food and seasonal cover in agricultural landscapes. The full habitat value
of both corridors and patches can only be realized when the adjacent matrix is managed for wildlife. -If itis not
managed with wildlife in mind, the consequences can be disastrous. .

e Late spring mowing of forage crops can destroy nests and kill adults of ground nesting species like the ring-
neck pheasant. : o
o Fall plowing may eliminate important food resources, critical to some species during the winter months.
Conservation tillage practices leave waste grain on the surface, where itis available to wildlife. However, some
conservation tillage systems rely on chemical weed control and could present a significant threat to certain species.

« Grazing practices can have a significantimpact on the value of the matrix to wildlife. Heavily grazed pastures
provide very little food or cover. However, managed grazing can be an important tool for maintaining healthy,
vigorous grass/forb communities. .-

Managing the matrix to benefit wildlife can be as simple as how a hay field is mowed. Mowing from the center to
the edge (toward cover).is preferable. Other techniques, such as using flush bars, rotation grazing, leaving turn
rows adjacent to cover, and similar practices, can improve wildlife survival. Well-planned and designed corridors, in
conjunction with a matrix managed for wildiife, should resutt in a great deal of wildlife movement between corridors
and the matrix. Species living in corridors lying within a matrix of low value to wildlife will be restricted to the
corridor, increasing competition for corridor resources.
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STRUCTURAL PRINCIPLES

STRUCTURALLY DivERSE PATCHES
AND CoRRIDORS ARE BETTER

THAN SIMPLE STRUCTURE.

o Vertical structure refers to the “layers” of different
plant forms and sizes in the plant community.
Complex forested plant communities may have five or
more layers; from top to bottom they are the canopy,
the understory, the shrub layer, the herbaceous layer,
and the forest floor. At the other extreme, a wheat
field for example, usually has only one layer —wheat.
These layers are best illustrated with a cross-section
. of the plant community (see diagram). Vertical oo
structure has a significant influence on the diversity - b—— —

of wildlife species presentin the community. Different - Horizontal Structure
layers offer food, water, cover, shelter, or breeding sites
to different species, resulting in a rich diversity of
wildlife utilizing one habitat type. Each species fills a
niche or specialized position, in the habitat. However,
some species that evolved in grassland habitat, like
the lesser prairie chicken (Tympanchus pallidianctus),
require simple vegetative structure with diverse plant
species composition.

e Horizontal structure, at a watershed scale, refers to the arrangement of different habitat types as seen from

above. Components of horizontal structure would include forests/woodiands, shrubby areas, grasslands, cropland,

urban areas, lakes and streams, and wetlands. The intricacy with which these different features are woven together

or interspersed affects the overall habitat quality of the landscape. For example, grasslands afford certain benefits

to wildiife when they exist on their own. The same is true for a windbreak and a wetland. But when these three

habitats are arranged in close proximity to each other, the overall habitat value for many species is greater than the
- sum of the parts. Wildlife can move safely between each habitat type, exploiting the benefits offered by each.

e Additional benefits: Both horizontal and vertical structure provide additional benefits on the agricultural landscape.
For example, windbreaks are frequently employed to control wind erosion of soil. Maximizing the benefits of
windbreaks employs proper spacing of windbreaks and rows within the windbreak (horizontal structure) and inclusion
of several plant heights to block wind at ground level and direct it upward (vertical structure).

e Native plants: Corridors are usually intended to benefit native or desirable naturalized wildlife species. Native
wildlife and plant species have co-evolved, each benefiting the other. If the goal is to provide habitat, for native
wildlife species, as it often is, native plant species have the highest probability of providing their life requisites.
There are other practical reasons to use native vegetation. For example, native grass communities, once established,
are often better at preventing invasions of exotic weeds. Also, disturbances, such as plantdiseases, are usually
less damaging to native plant communities than they are to monocultures of introduced or cultivated species. They
_ are also less water consumptive and are less likely to require expensive supplemental nutrients.
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ArPLYING PRINCIPLES (AN OVERVIEW)
A general approach to using these principles in a wildlife corridor planning project involves:

e .
e are e s

it

Every léndscape is unique. Land planners and managers should utilize those principles that apply to the
specific conditions inherent in the area being planned. Applications of these principles within the NRCS planning
process is discussed extensively in Chapters 6and7.




Corridors exist in the landscape at a variety of scales,
from individual fencerows to continentally important
migration routes. Several researchers have explored
the issue of scale as it applies to conservation corridors
and in principle agree that there are three different
scales at which corridors function in the landscape.
For example: Reed Noss describes corridors at 1)
the Regional or Continental scale, 2) the Landscape
Mosaic scale, and 3) the Fencerow scale. While these
are descriptive, easily understood terms, it is useful
to redefine them in terms directly applicable to NRCS
planmng directives. The three scales of interest thus

A successful overall wildlife conservation effort rhust
encompass all scales.

REGIONAL SCALE

Conservation corridors at the regional scale are large,
loosely defined areas that connect large wildlife

.preserves or areas of high biodiversity. They are
typically a diverse mix of natural and artificial plant
communities, often tens of miles in width, that facifitate
the movement of individuals and groups of individuals
from one reserve to another. For example, neotropical
birds and waterfowl make extensive use of riparian
corridors during spring and fall migrations.

Regional corridors provide for the long-term heatth of
populations and ecosystems and preserve biodiversity
within the region by:

 Providing opportunities for wildlife populations
and communities to adapt to environmental
stress or change.

o Suppoiting genetic health of wildlife populations
through occasional immigration and emigration
of individuals between populations.

« Preserving opportunities for wildlife to meet basic
life requirements such as seasonal migrations-
for breeding, birthing, or feeding.

Regional corridors are generally more important for
larger, more mobule ammals Comdor length speed

Farm or Ranch

Region Watershed

Figure 5-2: Three scales are useful in comidor planning.

of travel, and space and resource requirements of
individual species determine which species will use
the full length of the corridor. Generally, the corridor
needs of larger animals also encompass those of
smaller, less mobile species. By providing for
movement of cougars, bear, elk, or other large, highly
mobile species, the needs of many other species may
also be met.

_ In essence, regional comridors are narrower versions

of reserves, often relatively devoid of human
disturbances, which allow populations to move in
response to environmental changes or other stimuli.
Many regional corridors have been used by certain

" wildlife species for generations.

Mapping Scale and Methods

Wildlife conservation can be viewed at varying levels
of detail. Atthe regional scale, a broad-brush approach
or “coarse filter” can be used to identify wildlife
problems and opportunities at the wildlife community
level. Importanttypes of information to map for "coarse
filter” regional scale studies include:

Ecoregions

Regional soils

Surficial geology

Vegetation types

Air basins

Topography

Hydrology

Major migration routes

Special areas (winter range, etc.)
Land covertypes

Roads, highWays, railroads, and utilities
Land ownership

Existing wildlife preserves
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Map Scale
Common map scales for regional mapping vary from
1:100,000 to 1:1,000,000.

Figure 5:3: Regional. Rettnt) Veusiadon Msp -u-%*
vegetation analysis
- maps provide an
excellent base for
ragional  corridor M
planning eflorts. :

Methods

Mapping the necessary information can be completed
either by hand or with the aid of computers. There is
currently a strong push across the nation to inventory
natural resources and make the information available
in common digital formats. Geographic Information
Systems (GIS) technology is being used as a tool to
‘view, combine, and analyze large sets of spatial and
tabular information. Much of these data are available
for a small fee (often free) and are highly appropriate
for use in regional corridor planning projects. Data
_ are frequently interpreted from aerial photographs,
aircraf-based sensors, or satellite imagery. GAP
analysis is an excellent example of this approach
(discussed below).

Computers allow for easier and more precise

management of data. If a GIS is used for analysis
and map generation, the habitat requirements of many
species can be evaluated relatively quickly. If hand
methods are used, a few key indicator specnes
representing a broad cross-section of biodiversity in
the region may be selected.

GAP Analysis

A GAP analysis is a “coarse filter” wi!dhfe planning
approach that provides a quick overview of the potential
distribution and conservation status of wildlife species
in aregion or watershed.

GAP analysis is based on correlations between -

vegetation communities and potential wildlife
distributions. it also considers land ownership and
management practices. GAP is based onthe premise
that habitat for wildiife is generally related to vegetation
composition and structure. Two products from this
process are 1) a species richness mapand 2) a GAP

map. The species richness map highlights areas
where there exists potential for rich diversity in wildlife
species - “hot spots” of biodiversity. The GAP map
compares the geographic location of biodiversity hot
spots with the location of areas managed primarily for
long-term maintenance of native populations; i.e.
national parks, forests, rangelands, wildlife refuges,
and wilderness areas. If the two layers do not coincide
spatially, there is a “gap” in the protection of
biodiversity. Action can then be taken to conserve
currently unprotected habitats and hot spots. The
nextstep is to examine connectivity between reserves.
If they are fragmented, have they always been
fragmented or is fragmentation a result of human
activities? If the reserves were historically isolated,
should they remain isolated? If they were historically
connected, regional corridors should be considered
to reestablish the link. A general outline for the GAP
analysis process follows. Additional information can
be found in "Gap Analysis: A Geographic Approach
to Protection of Biological Diversity" in Wildlife
Monographs 57 (1) 1993.

ollect arid compﬂe habxtat relahonsjnp and
C urrence ‘data for those species.-

te a n_';ap of wpere the habntats occur m
g .
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This process can be completed by hand, but GIS
software can add speed, flexibility, ease of duplication,
and the ability to explore multiple alternatives. If the
information produced will be used by many different
people over a long period of time, GIS is clearly a
superior choice. _ :

Make full use of ecoregion GIS maps of soils, crop
production, and other production oriented resources.
This technology can be used to map wildlife corridors
of significance at regional scales. These maps will
be an invaluable resource for regional scale wildlife
planning efforts. They would be an excellent
complement to any GAP analysis study.

WATERSHED SCALE

The width of corridors important to wildiife at the
watershed scale tend to be measured in miles or
fractions of miles; athough an entire watershed or
portion of a watershed may be part of a regional
- migration or dispersal corridor. Like regional corridors,
watershed corridors facilitate seasonal migration and
dispersal. Yearling beaver, for example, will use a
stream corridor to disperse from the area in which
they were born and reared into unoccupied habitat
elsewhere in the watershed. Watershed comidors also
connect populations and sub-populations into
metapopulations. Many species use corridors in the
watershed as travel lanes linking various habitat
resources within their home range. Often these
corridors are used primarily as habitat by some
species, birds in particular. Bats often follow corridors
to avoid predation from owls. The corridors’ conduit
function is of limited importance to these species.
Where GAP analysis information is available, it should
be integrated into area-wide corridor planning.

Mapping Scale and Methods

Mapping watershed scale corridors is similar to
regional corridor mapping; however, the “coarse fitter”
used for regional conridors often needs to include more
detail. More detail may be needed in defining the
placement and shape of corridors as well as more
specific information describing the wildlife uses and
quality uses of landscape elements. For example, a
large farm may be defined on a regional corridor map
as simply “agricultural.” On watershed scale maps,
this same farm may be further categorized into “row
crops,” “small grains,” and “pasture” to adequately
plan for a particular species.
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important general types of information to be included
on watershed scale corridor maps include:

Soils :

Vegetation types by plant community
Air basins

Topography

Hydrology

Land use

Migration and dispersal routes

Special areas (winter range, etc.)

Land cover types, including crops’
Roads, highways, railroads, and utilities
Land ownership

Locations of existing conservation practices or
programs such as CRP, WRP, or CREP

For a more specific data list, see chapter 6, pp 6-17.

Map Scale _

Depending on the size of the watershed planning area,
mapping scales could vary considerably. For most
projects, scales should fall between 1:24000 and
1:100,000. The 1:24000 scale was the overwhelming
choice of NRCS biologists in a 1997 survey.

e Nk L s

Figure 5-4: USGS 7.5 minute
watershed scale conridor planning.

Methods

Both computer*and hand mapping methods are
appropriate at the watershed scale. High resolution
satellite imagery, aerial photographs, and USGS
Quadrangle maps may be useful. If a statewide GAP
analysis has been completed, much of that information
can be used; however, it should be used with caution.
Some states may use a relatively coarse mapping
resolution in their GAP analysis, missing smaller
features important at the watershed scale.
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CONSERVATION PLAN & PRACTICE SCALE

This is the scale at which much conservation planning
and technical assistance programs operate. The
widths of corridors at the conservation plan scale (farm,
ranch, or community) are typically measured in feet
to hundreds of feet. However, a conservation plan
would be more effective for some wildlife species if it
were part of a watershed scale corridor or at a
minimum the larger landscape context of the farm,
ranch, or community were considered. The habitat
function of corridors at the farm or ranch scale is often
more important than the conduit function. For
example, the cottontail rabbit may spend 80% of its
time utilizing habitat resources within a windbreak.
-Corridors at this scale are, however, used by some
species as travel lanes to access resources. Quail,
pheasants, and turkeys, for example, will use

hedgerows and fencelines to travel between cover

types.

Mapping Scale and Methods

Mapping at the conservation plan scale includes many
details that are not applicable at the regional or
watershed scales. A *fine filter” approach is used to
make sure that all data types and features needed to
successfully design and install conservation practices
are mapped. »

Map Scale

Depending on the size of the farm or ranch, mapping
scales could vary considerably. Typical scales will
fall between 1° = 100" and 1" =660". Most conservation
plans are drawn ata 1" = 660" scale. For small areas,
. a scale of 1"=330'is typlcally used.

ngro 55 NRCS soll maps pmwdo an excellent base for
conservation plan and practice scale planning.

Methods

Patches and corridors at the conservation plan scale
will be inventoried and verified in the field. In some
states, initial mapping of these features is typically
done by hand on graph paper or on photocopies of

soil survey aerial photos. Field maps can be
transferred to the computer at a later date if desired.
NRCS offices have increasing access to digital data,
including soil surveys and digital orthophoto quads
(DOQs), and from these data an extremely powerful
GIS database will be created. These maps will show

‘the location of all conservation corridors in the

landscape, their age, condition, wikdfife species known
to use them, etc. Over time, this database would
become useful at the watershed scale and possibly
even the regional scale. Ground level photographs
may be beneficial, in addition to plan view maps.
important general types of information for conservation
plan and practice scale maps include:

Soils

Vegetation types and condition (health)
Topography

Hydrology

Migration and dlspersal routes

Special areas (winter range, etc.)
Special features (snags, etc.)

Land use

Land cover types, including crops
Roads and highways

Land ownership

Locations of existing conservation practaces
Aspect

Airflow patterns

For a more specific data list, see Chapter 7 pp. 7-5.

SUMMARY

Corridors exist in the landscape at three distinct
scales. Functions and benefits of corridors vary with

" scale. A successful wildlife conservation strategy will
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address corridor, patch, and matrix issues at all three
scales. The general principles and scale issues
discussed and illustrated in this section need to be
adapted to thié unique resource circumstances of each
region, watershed, farm, or ranch. They also must
meet the particular habitat needs of wildlife
communities, populations, and individual organisms.
Care should be taken that activities intended to benefit
one group of species does not compromise the
ecological integrity of the entire community. The next

-section provides specific recommendations for wildlife

enhancement of NRCS Conservation Practices.
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CONSERVATION PRACTICE
DESIGN RECOMMENDATIONS

Several planning concepts and principles were
discussed earlier in this chapter. They presented a
set of general guidelines to follow in most wildlife
planning projects. However, with wildlife benefits as a
goal, a secific setof recommendations is needed when
designing each individual conservation practice.

About 150 conservation practice standards are
published in the National Handbook of Conservation
Practices (NHCP). Each standard is designed for a
specific purpose and has specific design criteria. Each
state decides which standards it will use.  They
adapt the standards for use in their state,
adding appropriate technical detail, and issue them
as state conservation practice standards.
(NHCP state standards can be obtained from

NRCS Field Offices and national standards are

available for download from the NRCS homepage at
hitp:/imww.ncg.nrcs.usda.gov/index.html.

Most conservation corridor practices can be grouped
into either grass dominant or woody species dominant
structures. They can also be grouped by their function
or placement in the landscape. The inventory sheets
in Appendix A provide the following categorization:

The sections that follow give an overview of these four
categories and presenta series of recommendations
for each category aimed atincreasing its wildiife value.
It is extremely important to keep in mind that
these are general recommendations; they will
need further modification at the state level.
Equally important, recommendations should not
interfere with normal and proper farming practices.
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PLANTED GRAssIFORB CORRIDORS

A planted grass/forb corridor is a linear landscape
element consisting primarily or exclusively of
herbaceous vegetation. Mostare relatively narrow in
comparison to other corridor types. They are often
typified by monotypical plantings of non-native grasses,
such as smooth brome (Bromus inermis) or tall fescue
(Festuca ssp,). However, recent emphasis has been
placed on using mixtures that include as many native
species as possible. '

Purposes
Planted grass/forb corridors are installed for a variety
of reasons.

o Wildlife habitat.

e Grassed waterways and vegetated ditches safely
convey water through fields.

e Manage snow.

o Terraces and filter strips reduce erosion and filter
sediments and chemicals from runoff.

¢ Reduce wind erosion.

¢ Field borders and buffers reduce competition
from adjacentwoodlands and provide space for
maneuvering equipment

o Provide commercial products.

Traditional Design Criteria

Grass/forb corridors intended to convey water must
respond to water quantity, velocity, depth, duration of
flooding, and outlet characteristics. The filter and
erosion reduction functions of grass corridors are
dictated by numerous criteria including width, sediment
and nutrient storage capacity, flow depth, slope, and
grass strength. Field border and buffer design must
be wide enough to achieve their desired filter and sink

effects. See appropriate national or state standards

for specific criteria.

Recommendations to Enhance Wildlife
Habitat

Planted grass/forb corridors generally constitute a
relatively small proportion of the total acreage in
agricultural regions, but their value per unit area to
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wildlife far exceeds that of adjacent cropland. There
are several ways to protect and enhance the wildlife
value of this type of corridor.

Add tall residual grasses and forbs in
proposed seed mixes.

Most grassed waterways (and other types of
introduced grass corridors) are currently planted in
only introduced grass species such as smooth brome.
Habitat quality could be enhanced with the addition of
- tall, persistent grasses and forbs. Biologists Bryan
and Best found that tall, residual grasses are
necessary or extremely beneficial for nesting for some
species. The most appropriate grass mixes for wildlife
will vary by region.

Bryan and Best also found that nests were 1.8 times
more likely to occur in grassed waterways with greater
forb coverage. In their study, more nests were builtin
forbs than in grasses. Inclusion of a variety of forb
species (with grasses) should increase the value of
all introduced grass corridors to nesting birds.

Plant trees and shrubs in grass/forb corridors.

Current NRCS practice standards specify removalof

all trees, stumps, shrubs, rocks, and other objects
that would impede channel flow or compete with
adjacent crops. Retaining or planting occasional
~ clumps of trees, shrubs, or forbs would enhance the

habitat value of grass corridors by providing a wider
variety of cover types and a diversified food supply.
Careful thought should be given to placement or
retention of woody vegetation so that it does not
interfere with normal farming operations, water flow,
or crop vigor. Generally, trees and shrubs should be
located in the periphery of grassed waterways, field
borders, and vegetated ditches.

Manage vegetation to retain plant community

vigor.
-Grasses and forbs may need to be mowed, burned,
. or disked periodically to maintain plant vigor. The
most appropriate management technique, and the
timing of its application, will vary from region to region.
Untimely mowing, burning, or disking can decrease
nesting densities, destroy nests, and kill adult birds
and mammals. Mowing lowers the height and density
of vegetation, reducing habitat value accordingly. As
stated in NRCS job sheet#412, mowing should occur
at a time when nesting and brooding will not be
disturbed. Mowing should occur early enough so that
new growth will exist for spring nesters, but late enough
to avoid peak spring and summer nesting periods.
For maximum wildlife benefit, only a portion of a patch
or corridor should be treated in any one year.
Unmowed corridors become even more important in
late summer as other types of habitat, like roadsides,
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are mowed. State biologists will have region-specific
information about the most appropriate management
techniques.

Adopt farming practices that result in minimal
disturbance of grass/fforb corridors.

Unless absolutely necessary, avoid establishing
cropping patterns that require farming equipment to
be driven through grassed corridors. Bryan and Best
found nesting to be more likely in grassed waterways

that were notdisturbed by farming activities. In general,

avoid unnecessary travel through field buffers, field
borders, and other grassed corridor types.

Increase corridor width as much as
possible.

Increased corvidor width directly increases the quantity

of nesting sites, winter cover, escape cover, and food
available to wildlife. Itmay also decrease overall edge
effects, increasing the likelihood that the corridor will
function as an effective travel route (Figure 5-6). The
width of conservation practices will have to be balanced
with the economics of crop production.
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Figure 5-8: Effactive comidor width for wildiife movement as
related to human domination of the matrix, corridor length, and
animal body size. Graphs from Dr. Richard Knight, republished
with parmission.




Strive for connectivity.

Opportunities usually exist to connect different types
of planted grass corridors. Grassed waterways
frequently serve as outlet structures for grassed
terraces. Waterways may flow through several field
borders and field buffers before they terminate in filter
strips or vegetated ditches, both of which continue
across the landscape. What can result, with proper
planning, is a network of connected habitat and travel
routes for a variety of species across a large area.

Connections should be made to other types of natural
and planted corridors, patches, or management
practices such as constructed wetlands, natural
wooded draws, riparian corridors, wetland complexes,
and CRP fand.

NATURAL REMNANT UpLAND CORRI

DORS

S Y

(SR

Preserve the existence and health of natural
remnant corridors.
~ Natural upland remnant corridors may be herbaceous,
-wooded, or a mixture of both. Size and configuration
are highly variable. Whatever form they take, they
are extremely important components of a corridor
network. Natural remnant upland corridors often
represent the last remaining patches of a pre-
development ecosystem and are often crucial to the
survival of native flora and fauna.

Appropriate management techniques for remnant
patches will depend upon the composition of the plant
community, patch size, and other site specific
variables. Management recommendations should be
coordinated with the NRCS field biologists from
partnering agencies.

5-16

INTRODUCED WOODY CORRIDORS
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A planted woody corridor is a linear element in the
upland landscape consisting primarily or exclusively
of woody vegetation. Woody corridor width varies
considerably, from narrow hedgerows to multi-row -
shelterbelts. Planted woody corridors are used by
numerous species of wildlife for food, nesting, winter
cover, escape cover, and travel.

Pumposes
Planted woody corridors provide a variety of benefits
to wildlife, including:

protective cover from adverse weather
escape cover

foraging and loafing sites

reproductive / nesting habitat

travel corridors for dispersing juveniles,
trave! between home range resources, and
movement between larger natural habitats
o stepping stones for migrating birds

They also provide numerous other environmental
services:

reduce wind erosion

protect and provide moisture for growing crops
manage snow

provide shelter for structures and livestock -
provide tree or shrub products

provide living screens

improve farm aesthetics

improve irrigation efficiency




Traditional Design Criteria

The design of planted woody corridors is influenced
by desired benefits. Awindbreak designed to provide
only wind protection is fairy simple; however, as
additional benefits are added, the complexity of the
design increases. The following is a brief discussion
of the most important design elements.

o Forall applications of windbreaks, one of the most
important design elements is orientation. The
windbreak should be oriented perpendicular to the
direction of the troublesome winds (Figure 5-7).

e The area protected by the windbreak is generally
agreed to be 10h (10 times the mature height of the
tallest row in the windbreak). Due to the dynamics of
wind patterns, the area protected is actually triangular
in shape. This has important implications for design
height, density, and length of the windbreak.

_s Choice of plant species is based on desired
function, wildlife needs, and other factors including:
climate, soil, wind-firmness, density, height, crown
spread, competitiveness, compatibility with adjacent
crops, and pest and chemical resistance.
Forty-eight percent of farmers surveyed by Dishongh
in six Midwestern states responded that one of the
main reasons they planted windbreaks was
enhancement of wildlife habitat.

'Recommendations to Enhance Wildiife
Habitat

Considerable research has been done on the habitat -

potential of windbreaks and hedgerows. Standard
design criteria usually create a basic horizontal and
vertical structure that produces valuable wildiife habitat.
Several approaches can enhance woody cofridor value
as both habitat and travel corridor.

Increase corridor width as much as possible.
Modem windbreak planting practices are producing
narrower windbreaks. Wildlife value is improved with
" greater width. Wider windbreaks provide a greater
diversity of habitats, larger quantities of food and
shelter, and greatly improved winter cover.

Design a complex vertical and horizontal
structure.

Planting a variety of deciduous trees and shrubs
provides a habitat structure with a large selection of
vertical and horizontal nesting and foraging sites.
Conifers should be added to provide additional nesting
" and foraging sites and winter wind protection.

In multiple-row woody corridors, more complex vertical
and horizontal structure are possible. Structural
diversity can be achieved in the following ways:

"o Planta core of tall deciduous and evergreen trees,

tapered to small trees and shrubs on either side.

e Planta mixture of grasses, forbs, and low shrubs
to form a diverse understory after trees and shrubs
are established.

« Add one or more shrub rows approximately 30
feet to either side of windbreaks.

e Add awide band ofherbaceous vegetation on either
side of the windbreak outside the shrub row.

e Clump groups of shrubs on the lee side of woody
comidors. Edge, cover, and food will be increased.

e Add vines to the planting. Choose species that
do not harm the plants on which they climb.

revailing wind
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Figure 3-7a: Cross-saction of a multi-row windbre
with diverse species composition, compiax structure, windward
and leeward shrub rows, and herbaceous vegetation.

Single row corridors such as field windbreaks and
hedgerows typically have a simple structure. The
structural diversity of these types of corridors can be
enhanced in several ways:

e Alternate tree species within the row.

e Alternate deciduous and coniferous species within
the row (consider alternating clusters).

e Alternate different forms (vase shaped, oval, or
pyramidal) of trees within the row.

e Add alow row of shrubs beneath the tree row.

e Add aband of herbaceous vegetation beneath and
on either side of the tree row out to the drip line
after trees and shrubs are established. -

e Add vines to the planting. Choose species that
do not harm the plants on which they climb.

" e Match growth rates of deciduous and evergreen

trees.

Figure 8-7b: Above:
longitudinal section of a
single-row _ windbreak
enhanced by  above
recommendations. Lefl:
cross-section of the sams
single-row windbreak.
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Keep wildlife needs in mind in the design
phase.

Specific habitat components of corridors must be a
deliberate design consideration.

e Provide food and cover over all seasons,

~especially during the winter months. Place
herbaceous food plots or fruit bearing shrubs in the

lee of a windbreak in areas with severe winters.

o Generally, native plant species should be used

instead of introduced species. Occasionally,

introduced species with high value to wildiife are

appropriate. Always select species that provide food
and/or cover for wildlife, but keep in mind that some
introduced species highly valued by wildiife such as
Russian Olive (Eleagnus angustifolig) may be targeted
by state and local governments for removal. Special
efforts should be made to insure that
recommendations for introduced or adapted species
are not in conflict with local regulations.

o Thedesign should not cause snow to fill the entire-

windbreak. Snow covers food and habitat. Living snow
fences can be planted 50 feet windward to prevent
excessive snow accumulation within the windbreak.
e Perimeter and length are more important than
area. Given limited available land, a long narrow
windbreak would be preferable to a short, blocky one.
o Consider adding nest boxes and supplemental
winter feeding stations.

Manage vegetation to promote plant vigor and
longevity.

e Habitat quality increases dramatically with age.
Stress longevity in the management of woody
corridors.

e Manage livestock grazing within the windbreak.
Grazing animals can severely damage ground
vegetation as well as the trunks and lower branches
of trees and shrubs. However, when managed properly,
grazing can improve wildlife habitat within the
windbreak by maintaining the desired plant community
structure. :

o Leave snags for cavity nesting birds and bats and
insect eating species. If necessary, snags can be
topped at approximately 20-25 feet to allow more light
penetration for understory plant growth.

Manage the matrix as a complement to woody
corridors.

Adjacent habitat and food resources are mportant.
Minimum-tifl cropland provides sources of food and
cover, while heavily grazed rangeland has little to offer
most wildiife species. Fall plowing of croplands
diminishes wikdiife food and cover resources and should
be avoided. Late spring mowing of forage crops can
destroy nests and kil adults of ground nesting species
like the ring-neck pheasant.
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Téchniques such as leaving turn rows adjacent to
woody cover or unmowed strips adjacent to corridors
can be very beneficial to wildlife ,

Strive for connectivity.

Where possible and appropriate, connect the
windbreak to other conservation practices or natural
habitats. The benefits of connectivity are discussed
thoroughly in Chapter 2.
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Riparian corridors are composed of streams and the
vegetation found on either side of them. Undisturbed,
they normally include the entire floodpiain and a portion
of the upland at the edge of the floodplain. Widthis
extremely variable, depending on the width of the
stream, flow characteristics, and topography.

Many riparian corridors naturally contain large amounts
of woody vegetation. Introduced riparian corridors in
the form of riparian forest buffers should be heavily
planted to woody species as well.

Traditional Design Criteria

NRCS specifications for three-zone riparian forest
buffers provide an excellent framework for quality
wildlife corridors (Figure 5-8). Research conducted in

lowa by Schultz and colleagues supports these

specifications and adds some detail:

Zone 1 is closest to the water and consists of water-
loving tree and shrub species. Willows are used
frequently because of their fast growth and tendency
to sprout from the roots.

Zone 2 starts at the edge of zone 1 and extends
further upland. It is planted with slower-growing
hardwood tree species interspersed with shrubs.

Zone 3 is essentially a grass filter strip on the upland
side of zone 2 and must conform to NRCS
conservation practice specifications. Schultz and

 colleagues recommend that this zone be dominated

by tall residual grasses like switchgrass (Panicum
virgatum), though other grass and forb species can
be included. This zone is essentia! for agricultural
settings - crops next to streams. It may aiso be
importantin forested or urban settings.

See NRCS NHCP #391a for further information. .

Purposes
Riparian cofridors are perhaps the most valuable type
of wildlife corridor per unit area. Most of the resources
needed for a species to survive are located in and
adjacent to the cormridor. NRCS practice standards
for riparian forest buffers state the following purposes:

s Create shade to lower water temperatures and
improve habitat for aquatic organisms.

 Provide a source of detritus and large woody debris
for aquatic organisms and habitat for wildlife.

e Reduce excess sediment, organic material,
nutrients and pesticides in surface runoff and
reduce excess nutrients and other chemicals in
shallow ground water flow.

5-19

Figure 5-8: Cross-section of a three-zone ripanian forest bufter.

Recommendations

Because most riparian corridors are composed mainly
of woody vegetation, most of the recommendations
cited in the Introduced Woody Corridors section will
apply to riparian corridors as well. However, riparian
corridors also require periodic flooding to maintain

" stand viability. Likewise, the recommendations in the

Planted Grass/Forb Corridors section will apply to the
grass zone on the outer edge of riparian buffer strips.
For specific management directions reference the
federal interagency publication Stream Corridor
Restoration: Principles, Processes, and Praclices.
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Riparian corridors are highly vulnerable to adverse |

impacts caused by upland management practices.
The best place to address these impacts is notat the
edge of the riparian corridor, but at the point of origin -
in the uplands. : .

Conservation practices that reduce the amounts of
sediments, fertilizers, and other pollutants leaving the
field in runoff and erosion will support healthy riparian
corridors. They will vary by region and landuse, but
usually include the following recommendations:

* Cease cultivation of highly erodible soils on steep
slopes.

* Use contour farming, strip cropping, etc. to reduce
erosion on long slopes.

e Be flexible with crop choices - match the crop
with a suitable soil type.

e Employ minimum tiltage systems - no-till, muich-
till, ridge-ill, for example.

s Practice crop rotation.

e Use rest-and-rotation grazing systems.

» Promote selective logging.

o Use effective waste management practices.
SUMMARY

Several planning concepts and principles are
appropriate for use in wildlife corridor planning projects.

‘They can be broken down into wildlife planning -

principles for patches, corridors, and matrices, and
can be interpreted and used differently at different
scales. In addition, design of NRCS conservation
practices can be modified slightly to enhance wildlife
habitat. High levels of connectivity, diverse vegetative
structure, proper management and maintenance, and
use of native plant species are key components of
agricultural landscapes highly valuable to wildlife.
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Trail and Greenway Standards

Once the trail or greenway right-of-way has been acquired, plans can begin for
the development of the trail facilities. The available funding and the Council and Board
approved priorities will guide the order of construction. Each type of trail described and
named in the previous section has its own design requirements and standards.

The City's practice has been to
hire a professional consultant for the
design work on a trail project, then that
consultant writes the specifications for
bidding and acts as project manager for
the actual construction process. Both
the City and County should continue

that practice for trails. Trails are paved
(or hard-surfaced); must meet ADA
accessibility criteria; often have struc-
~ tures such as bridges, boardwalks, or
* retaining walls; often must get Federal
Emergency Management Agency
‘ ' (FEMA) or US Army Corps of Engi-
neers development permits; and frequently have busy street crossings. In addition, trails
being constructed with funding from state or federal transportation programs must be
approved by those agencies as meeting their particular specxﬁcamms Managing all those
xssucs competently requm a licensed professxonaL

Recreation trails, on the other band, can oﬁcn be constructed by volunteers under
the direction of a trained professional or trained volunteer. The trail layout needs to be

“designed by someone who can read the landscape and select a route that will have

minimum impact on the natural resources, regardless of the expected trail use; but-
construction may be largely done by volunteers with hand tools.

Following are general trail design standards for trails, street trails, and recreation
trails. These standards may be altered by an agreement among relevant City or County
staff and design professionals when a particular site requires it.

Trails

Trails are geherally preferred in an urban’or suburban location where use by
bicytlists and urban pedestrians is expected—including such uses as roller blades,
wheelchairs, scooters, and strollers. Useful guidelines for development standards include

the 1999 Guide for the Development of Bicycle Facilities (American Association of State
Highway and Transportation Officials, AASHTO) and the 1994 North ina Bicycle

Facilities Planning and Design Guidelines and 1997 Planning and Designing Local
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Pedestrian Facilities, both from NCDOTs Division of Bicycle and Pedestrian Transpor- 5
tation. However, since these guides offer standards primarily for transportation routes,
their recommendations may be as needed altered for urban trails that serve both transpor-
tation and recreation users.

A minimum trail width of ten (10) feet is recommended to assure safe two-way
traffic. Exceptions will be required in some sections of trail to protect existing natural
resources or existing development. The cleared trail corridor should be no more than an
additional ten feet on either side of the trail tread; in an area where the existing vegetation
is scarce, there should be re-vegetation in the right-of-way outside this thirty-foot ex-

Trails in seasonally or permanently wet areas may need to be boardwalked. Trail
design must address issues of on-site and off-site surface and subsurface runoff and
drainage associated with the trail’s construction and use. B
A The pavement choice for a trail should be decided by its design load—generally
1 the gross weight of a maintenance or emergency vehicle—as well as by the underlying
soil and its compaction, the level of wetness of a trail location, and the expected use.
There will be occasions to use alternative paving materials or some other hard-surface
materials for a trail, but the trail standard paving material will be asphalt.

Sidewalk Trail Section - Construction of the North/South Greenway at Club Boulevard

Sidewalk trail sections
are ten (10) foot wide paved
sections within or immediately -
adjacent to a roadway right-of-

“way. They link sections within
a particular trail and thus
should continue its width for

‘user safety and convenience.
They may be reduced to eight
(8) fect wide in sSome sections
if necessary to protect existing

b ' patural resources or existing

£ ’ development.

v Sidewalk trail sections ,
are generally surfaced with concrete, because they also function as regular sidewalks—
often they are expansions of an existing sidewalk. Utlity poles, signs, fire hydrants, etc.

- should be re-located outside of a sidewalk trail section to ensure the safety of wheeled :
traffic using the trail; if re-location is not possible, these obstacles should be marked with ¥
some waming device. The City and County should encourage residents not to leave . §
garbage and trash containers for pick-up on these sidewalk trail sections. i

 Street Trail . ' | i

..« The street trail is a designated connector between trails, usually consisting of a .

. standard five (5) foot sidewalk and a wide outer lane or bike lane on the adjacent road- e

- way. The City or County may request an easement for additional sidewalk width on i
. portions of these street trails if conditions warrant it, e.g., heavy vehicle traffic which : it
.- could discourage some bicyclists or a back-of-curb sidewalk along a busy roadway. 0
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.The street tml cross seclmn wlnch follows the text ﬂlustrates some possible
manifestations of a street trail: a sidewalk (ideally separated from the roadway by a
planting strip) paralleled by either a wide outer lane for bicycle traffic or an actual striped
bicycle lane. A roadway travel lane should be increased by four (4) feet over the design
width for motorized vehicles to be a safe wide outer lane for bicycle traffic; a striped
bicycle lane needs to be at least five (5) feet wide. No roadway would have both of these
treatments in the same location. Street trails in rural areas may consist of a wide paved
roadway shoulder only.

Recreation Trails

~ Recreation trails are more varied in their design require-
ments than hard-surfaced urban trails. The design of each
recreation trail is the solution to a unique set of site-based
needs and situations: land features, resource constraints,
anticipated use, and possible management and maintenance
strategies. Paved trails in urban parks must connect recre-
ation facilities within that park.

Information on those points will guide the design in its
configuration on the land, the type and width of the trail
tread, the necessary clearing limits, and specific construction
needs such as erosion control features or creek crossings.
Once those decisions are made, there are established refer-
ences for directions on building the desired trail cross

_ section, including the following recommended works:

The Complete Guide to Trail Building and Maintenance.
Carl Demrow and David Salisbury, Appalachian Mountain
" Club. Boston, MA. 1998.

tion and Maintena US Department of Agriculture,
Forest Service Technology and Development Program, Missoula Technology and
Development Center. Publication No. 4E42A25-Trail Notebook. 1996.

NPS Trails Management Notebook. US Department of the Interior, National
Park Service, Denver Service Center. US Government Pnntmg Office Document

NPS-2023. 1992.

Lightly on the Land—The SCA Trailbuilding and Maintenance Manual. Robert

C. Birkby, Student Conservation Association. Seattle, WA. 1996.

Trail Development and Construction for Mountain Eimliﬁg. Gary Sprung, ed.,

International Mountain Bicycling Association. Boulder, CO. 1995.

"These descriptions and the following cross sections are intended as general
standards for the various types of trails that exist in Durham and Durham County. Each
trail is a unique construction and must be fitted onto the land in a way that will both
enhance its usefulness and beauty and protect the natural environment. The relevant City
and County staff members and the consultants they employ will make final determina-
tions as to trail location within acquired nghts-of-way and exact trail design specifica-
uons
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3 Durham Tralls and Greenways ‘
Signage

A As a general rule, signs used for the trails and greenways system will be for the
purpose of providing users with the following information:

(a) the name of the greenway system and the particular trail;

(b) permitted uses and other necessary rules;

() a map of the trail;

(d) any other information which may be necessary for the safety and convenience
of the trail user, including distances between points.

A major entrance sign will be placed at points of entry to each trail where users
will access the trail, ideally where parking is also available; a minor entrance
sign will be placed at points limited to*bicycle and pedestrian access with no
adjacent parking. :

An information sign will be used to provide information to trail users about
. permitted use and rules of behavior and will include a map of the trail and its
location within a greenway system.

A blaze and stop signwﬂlbeplaoedonbothsi&sofastreetwheneverthcmil
crosses a street.

Directional signs will be used as needed to direct trail users at route intersections
or direction changes. : ‘

Trail connection signs will provide information on connections between trails
via street trails. '

Boliards will be placed in the trails at road crossings to block trail access to
motorized vehicles. A central bollard should be designed as a fold-down or
removable type to permit access by maintenance vehicles.

Other types of signs may be used when staff and consultants determine that there
is a need for them. For instance, routes constructed with funding from NCDOT may be
required to have additional roadway bicycle and pedestrian markings. A trail in an
historic district or a natural setting may include interpretive signage. If trails are
“adopted” by volunteer groups for maintenance, they may install a sign noting their trail
adoption that will be in place for the duration of their service. Trails that are part of some
larger regional system may have signage indicating that fact.

Other than sig11s for special situations as noted in the preceding paragraph, signs
in the Durbam system will be as consistent as possible in graphic design, coloration, and
‘logos used. :

Following are standard details for trail construction: asphalt trail, asphalt trail on
. poor soils, boardwalk section, concrete trail addition to existing sidewalk, and trail
bollard. As noted previously, these details may be altered as nceded by decisions of the

~ gtaff and consultants. Details are courtesy of Coulter Jewell Thames, P.A.
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Standard boardwalk section detail

L)

Detail

&?
o e
Ry

m-17






