best management practices for
wetlands to benefit birds in

wyoming

Every autumn, more than 350 species of birds
leave the United States and Canada on their
migratory journey for Mexico, the Caribbean,
Central America, and South America, some travel
thousands of miles to their winter homes. These
are the Meotropical (Mew World tropics) migratory
birds, The list includes hawks like the Swainson's
Hawk, owls like the Burrowing Owl, shorebirds
like the Killdeer, and a long list of songbirds
including warblers, sparmmows, hummingbirds,
swallows, thrushes, Avcaichers, virdos, lanagers,

Fierio &7 fondy Ao karis eomaoywimfe LS Tmn s Bnoisc v

and orioles, Ducks, geese, and resident species such
as grouse are not included in the list of Neotropical
migratory species (also referred to as "landbirds™).

About 155 Meotropical migrant species spend
part of their lives in Wyoming, and many of these
nest in the stare, Most of the Wyoming
MNeotropical migrants are songbirds that we see in
our yards, on our public lands, and on our farms
and ranches from spring to fall. All of us cagerly
await their melodiows announcement of spring cach
year,

Data collected for more than 30 years by
scicnbts and amateur ird warchers clearly show
that many migrant bird populations are being
devastated by cerain human influgnces. The
primary cause for population loss i the destruction
of natural habitats on breeding and wintening
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grounds and along migration
routes. By studving years of
longtermi Breeding  Bird
Survey  data, this alarming
decline has been tracked by
the U.5. Fish and Wildlife
Service and the U5,
Geolopgical Survey,
Bioclogical Resources
Division.

Approximately 70 of
Wyoming's  avian specics
have been identified as using
wetland habitats.  Some of
these, such as the Trumpeter
Swan and the Common
Loon, are among the
imperiled bird species in
Wyoming and the western
United States.
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organization of federal and @ 2% of the stave's surface.

state agencies, the foren

products industry, academia, and non-governmental
oganizations fom Canada o Argentini—is
working to help these migratory bard species.
Wyoming Partners In Flight has developed a set of
recommended Best Management Practices (BMPs)
for wetland habitats that can be used 10 protect and
enhance populations of both Neotropical migratory
birds and resident birds that call Wyoming home
yoear-round.

wetland ecology

In the carly to mid 20 century, wetland habitat
suffered substantial losses in Wyoming.  Although
the magnitude is debatable, probably about 38%
{750,000 acres) of Wyoming's wetlands have been
lpst, There are currently an estimated 1.25 million
acres of wetlands remaining in Wyoming; about 2%
of the state's surface Montane wetland
communitics have remained relatively intact when
compared with the widespread wetland loss and
degradation typical of the intermountain basins and
plains.  The plains/basin regions are used
intensively for agriculture, grazing, mining, and
human settlement, and joday, much of the rainfall
in the West is diverted for agricultural or urban uses
and never reaches wetland sites.  Many former
wetlands are now imrigated hayfields or croplands,
although wetlands have been convened for a variety
of other land uses, including mining and wrban
development. Shallow wetlands and wer meadows,
which originally supporied large populations of
breeding birds, have suffered the grearest losses.

Irmigation systems have oreated some wetlands from
canal and dam seepage, and somc wctlands are
associated with stock ponds and reservoars, bue
these wetlands are ofien maintained with little
vegetation. The pace of wetland losses has slowed
since the mid 1970s due to imcrcased awarencss,
better protection measures, and increased federal
regulations.

Wetlands encompass a  large vanety of
ecpavstems of large and smnll propomions, which
are distributed throughout Wyoming. Wetlands
form where there is a water supply at or near the
land surface. The location and persistence of the
supply depends on a number of factors, including
precipitation, runoff, evaporation, topography, and
groundwater discharge. Combinations of these
factors create conditions that support wetlands in
Wyoming in the mountain ranges, nver drainages,
closed basins, and in areas of human activity.
Freshwater marshes are found mastly in the
mountains and foothills, but also im the plains
regions, depending on the hydrology and the soil;
wet meadows are found along streams and around
mountain lakes and ponds; semi-permanently and
permanently fooded riverine  wetlands  ane
associated with river dramages throughout the state;
playa wetlands exist in closed basins throughout
Wyoming, including some of the droest areas in the
state, and may be saline or fresh; shrub swamps ane
created by beaver activities along streams; wooded
swamps occur in the coniferous mountain regions,
and peatlands, or fens, are represented in small
areas in the mountans.



how to help

Strive for no net loss of wetlands on a landscape
scale. Limit activities that degrade or remove
wetland habitats (c.g. conversion o cropland
and roads, industrial developments such as oil
wells, heavy recrcational wse, overgrazing,
contaminated runoff, invasion by exotic planis),

Conserve unigue representatives and/or large,
ecologically functioning examples of wetland
habatat.

Consider both long- and shon-term impacis
andSor benefits of any activities within or
adjacent to wetland areas. Manage wetlands
for sustainable use without abuse over the long-
berm.

Maintain and enhance the habatat of remaming
wetlands, Identify and protect the ecological
processes that support specific wetlands and
their  associated bird communities,
Conservation activities in wetlands  should
emphasize the protection of natural wetland
structure, composition, and the ecological
processes that suppont them and the birds
present,. Avoid practices that degrade or
destroy natural water Aow or the vegetation in
and around wetland habitats,

Where possible, restore or rehabilitate the

hydrology, water gquality, and mative plam
communities to  degraded and disturbed
wetlands, Methods vary for ecologically sound
management of human-made or modified
wetlinds but should emphasize creanng or
restoring natural wetland functions.  Because
modification of the hydrologic cvcle will
change the chamcienstics of a wetland, great
care should be wken in the design of wetlands
and in water level manipulations on any site,

Where natural nesting  opponunities  ane
limited, intensive wetland management may
imvodve the creaticn of nesting islands, earthen
furrows, and perching or nesting platforms,
Although construction costs are high, properly
located arificial islands can be ideal nesting
places for birds because they reduce predation,
In some cases, nesting success on islands can be
goeveral times hipher than on uplands or
shorelines.

Manage wetland areas for good water quality.
It is particularly important to monitor the water
supply because decliming water quality may
lead to insidious dewerioration of the wetland
habitat. Wetlands should not simply beoome
shunts for receiving imgation drain water that
can adversely affect water quality.

Manage  wetlands from a  watershed
perspective.  Most precipitation that falls in a
watershed evenmueally ravels io and affects the
wetland areas
Good wetland
management  also
includes pood
upland management
because wetlands are
part of a system that
includes the uplands
For example, mamny
wetland birds use the
surrounding uplands
for nestng. In
addition, wetlands
are wsually
interconnected  with
other wetlands
through the water
system, 50
manipulation of one
wetland often
influences others in
the watershed.
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manage those that have been modified by
human activities to enhance their functional
value for wildlife. Assess the condition of the
wetland, conduct  reconnaissance  of  bird
populations, and identify limiting factors before
initinting management actions to avoid rying to
fix spmething thar isn't broken, While, in many
cases, management of wetlands 15 desirable, it is
not always necessary. Protection itself is a form
of management and, in some cases, may be the
only manapement action necessary,  Many
montine wetlands, particularly those in the
upper montane and subalpine zones, have been
msulated sufficiently from human activities so
that no management actions are warranied, In
these pnstine habitats, actions are best directed
toward habitat preservation  rather  than
improvement.  Prstine wetlands that have
retained  their inherent Thydrologic
charactenstics and Ffunchions  should  be
protected and passively mapaged. Conversely,
wetlands that have been modified or impacted
often must be actively managed 10 provide
consistent resources o wetland wildlife. A
primary challenge in wetland management s to
mike hydrological modifications that transform
wetlands into suitable habitats for wildlife. A
successfully managed wetland contains the
type, quality, and distribution of food and cover
that are the same or fenctionally similar to
those (ound in natural, unmanaged wetlands
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and that meet the goals for bird conservation.

Regularly monitor birds o see how  the
mianagement plan is working, and redirect
cfforts if necessary (with special emphasis on
species that seem to be declining).  Implement
wetland monitoring  programs (o establish
baseline data and identify changes in habitat
quality (both positive and negative) through
time. Montonng is essential for venfying the
effects of manipulations  and  scheduling
treatments (o maintain high prodectivity, Use
standardized methods 10 monitor the habitats
and sensitive species in an area, before and ar
geveral-year intervals after treatments  are
applicd, to aid im making proper land
management decisions 0 the Ruture.  For
ckample, comduct reconmaissance of bind
populations and identify limiting Factors before
mnitiating  management action. Collect
qualitative  samples of inverebrates (eg.
presenceabsence, percent  occurrence)  with
simplified sampling techniques such as sweep
nets, emergence traps, or underwater traps (o
track water quality and habatar suitability.
BMonitor the presence of different wetland plants
and their dismbution, growth, and seed
production o gain imponant insights into the
hydrology of the site and observe cues for

management activitics,

= Monitor soil  salinities,
In and areas, =zoil
salimities larpely
determine the
composition of
vegetation and provide
wamings when cemain
management  practices
should be implemented
or changed. Saline
wetlands have benefus
for certain foraging bird
species, such as
American Awvoceis, but
consistent use of waters
with high salinities can
eventually reduce
productivity  of the
wetland, including the
frods that attract target
species, Monitoring il
salinmities  helps
derermine whether
saling water can be used
for fall flooding,
whether units need to be
Mushed with fresh water,



or if some type of soil treatment 15 necessary.,

Manage for a vanety of locally native planis. A

variety of plant species provides a diversity of
vepetation structure and hosts a diversity of

invertebrate populations, which are preferred by
different bird specics.  Encourage verical
inerspersion  of  vegetation, as  well as
honzontal diversity. A mixture of trees and
shrubs  along marsh  edges, low  shallow
emergents, tall  robust  emergents, and
submerged plants will enhance the diversity of
wetland birds.  Refer o the U5, Fizsh and
Wildlife Service's “Mational List of Plant
Species that Occur in Welands”™ online at

www awi fws povi/bha for a list of plants that

are suitable for growth in wetlands.

Prevent the invasion of exotic plants (eg.
purple loosestrife, Russian olive), To reduce
the likelihood of weed invasion in wetlands that
contain a community of nagive vegeltion,
maintain the vigor of native species, control
hivestock siocking levels, avoid large-scale sodl
disturbances, and minimize habitat
fragmentation,  Treatments o control exotic
plants include hand removal, mowing, prazing,
prescribed burning, biological agents, clevating
warter levels, herbecides, ete., or a combination
of these, depending on the plant species.
Minimuze the dispersal of secd by timing the
removal activity before seeds npen.  Follow
weed control wih  reseeding and  restonng

native plant specics o prevent reinvaston of

weeds. In areas of
widespread invasions
where native trees and

shrubs are scarce, removal
of Russian olive and
tamansk {salt cedar) in
sections, followed by
replanting  with  nanves,
mav be bener than a
onctime, wide-scale
rernoval This  should
allow any wildlife using
these invaders to gradually
switch o pative vegelation

Mainrain wetland habacat
with a combination of
open water and vegetation.
Provide a coverwater ratio
of about 50:50 across an
entire wetland, or a large
portion of a wetland, with
vegetation and open water
well interspersed
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throughout the basin. In this condition (called
hemi-marsh}), a wetland has the potential for
the greatest diversity and numbers of
waterbirds, and invertebrate populations are
usually high. Depending on the simation,
cover:water ratios of 65:35 to 3565 might be
considered optimum as well, because o pood
interspersion of vegetation and open water is
protably mone important than the ratio of the
W,

To benchit area-sensitive specics such as the
Black Tern, maintain wetlands in  large,
continuows areas and in complexes composed
of a mosaic of wetland types and conditions,
An drgd-sensitive species 15 one that requires a
large block of unfragmented habitat to
successfully breed and survive. "When the
number of area-gensitive species In semi-
permanent wetlands is =4, a factor of 1.5 may
be used to determine how much larger a
wetland of X arca must be o suppon another
arca-sensitive species.  For example, a 20-acre
wetland containing 8 area-sensitive  species
would need to be 10 acres larger in area (20
acres x 1.5 = 30 acres) to contain one additional
species, whereas a 40kacre wetland would need
to be 20 acres larper (40 scres x 1.5 = 60 acres)
for an additional species to be present (Shuford
1999).

Within extensive areas of wetland habitar,
mianage for a patchwork or mesaic of wetland
types and conditions acnoss the landscape. This
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permanent wetlands; wetlands  in different
phases of water level management; and
wetlands with different  vegetation  struchure
and composition. When a group of different
wetland types 15 in dlosc juxtapasiion, it forms
a wetland complex. While no single wetland
or wetland type will provide all the resources
nceded by a single species during all of its life
history stages or for all birds adapied to
wetlands, complexes provide many different
resources for different species and provide the
resources required for succesful completion of
different stapges in the life cycle of a species,
Generally, provision and management of large,
diverse wetlands and complexes of different
wetland types increases habitat heterogeneity
and often increases overall diversity and
density of bird specics.  Also, because in most
wetlands succession can nawrally advance or
be reversed much more rapidly than on
uplands, it 5 crucial that a variety of wetland
tvpes be present simultaneously throughout a
region. This is particularly wue in arid segions
that are subject to frequent drooght,  as
providing a diversity of wetland rypes will help
1 ensure the presence of shallow water (6 o 10
inches deep) habitat under a vanety of climatic
conditions, A pood mix of different wetland
types within about a 10-mile radius provides
optimum conditions for most wetland bards
and will meet the living requirements of a
varicty of specics

F  Provide different stages
of wetland succession at
one mme 10 maximize
habitat diversity owver
the entire wetland
complex, When
mulaple small wetland
management arcas are
in  close  proximity,
stagger the
management ¢ycle, or
use different
management  practices
in each wetland, so the
different areas are nol
all rreated che same way
at the same tme.

# Develop a basic
wndersianding of
invenichbrate and plant
ecology and an ability
to wentify plants at all
stages  of their  life
history. Invertebrate

food resources are an important factor in bird
use of wetlands, particulardly dunng the
breeding season.  The presence of dilferent
wetland plants and their distributions, growth,
and seed production provides imporant
msihts into the hydrology of a site and is also
an important factor in bird wse of wetlands, An
understanding of invencbraies and plants can
provide cucs for ecological approaches and is
ezsential for successful weiland management.

Identify the life requisites for target bird species
in arder to provide the neaded resources n 4
timely manner. The availability of cover and
foods must match the seasonal, social, and
bictogical meeds of many species.

Consider all the aliematives for wegetation
management before taking action. A vanety of
management schemes can be used o alter the
disiribution, composition, or density of
vegetation (e.g. trapping muskrats, water level
manipulation, livestock grazing, presenbed
burning, mowing, disking, crushing,
excavating, herbiciding, and blasting with
explosives).  While amificial techniques are
often more expensive and less acsthetically
pleasing than kological techmigues, they may
sometimes be necessary in highly modified or
depraded wetlands.  Whatever management
scheme 15 selected should be scheduled and
implemented to mimic natural processes as
closely as possible,



- Implement

prescribed  burning
o change the
structure,
composition, and
distribution of
vegetation  where
needed.  Prescnbed
burning in wetlands
can be used to clean
out old vegetation;
release  nutrents
bound in dead
vegetation,  create
open  WklerT ngils,
expose the soil for
new  pEenmimation;
create a mosaic of
vegeltation
attractive to
wildlife; control
exotic plant species
and woody
vegetation;  clean
out  impoundments
afier drawdown and prior w  refllooding;
accelerate  spring  preecn-up  and  forage
availability; modify plant communities without
the wse of herbicides;, and medify  soil
temperatures and soil molstere conditions.
Early-spring buming is usually best, but iming
depends on dry conditkons, fuel availability,
and the presence of wildlife within the wetland,
Avoid buming during the nesting season when
egpgs and nestlings might be destroved,  Ax
some locations, mowing or light disking can be
wsed to create fuel loads sufficient for burning,
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Although more restocted im0 U3 use than
burning. use mowing to modify the distribution
and density of wetland wvegetation wherne
needed,  This techpnique i best used on
weilands that develop sufficiently thick ice to
support 4 tractor.  Because water levels
normally are at their lowest level in late
autumn when such sites freeze, and highest at
about the tme of the spring thaw durning most
years, robust emergent vegetation [e.g. cattails)
can be clipped just above the ice so that spring
fooding inundates the cut stems and restricts
the oxygen supply o the root zone. Many of
the plants do not resprout, thus the distnbution
and density of emergents are modified for up 1o
several years,

Manage amficially creaied wetlands (e
reservoirs sumounded by extensive marshes,
return flows from dicches and canals, etc.) that

provide habitat for birds w prowect the
supported bird communities.  This includes
best management practices centered on water
level management, recreation, agriculture, and

Brazing.

Manage for a wide vanety of bird and other
wildlife species by maintaining  habitat
diversity, Because wetlands tend to be mosaics
of different vegetation {ypes, coRservaton
actions at most wetlands should Favor a wide
varicty of birds,

Maintain or restore a bulfer srrip of natve
vegetation surrounding the wetland to provide
food and critical nesting, escape, and winter
cover for birds and other wildlife. Buffer stnips
also improve wetland water guality by irapping
gilt and contaminants before they reach the
water's edge, preventing soid erosion, and
increasing the life expectancy of the wetland by
reducing sediment loading.  Buffer strips
should be 40 1o 100 feer wide, and consist of
tall herbaceous cover or other dense native
VERElanon.

Minimize human disturbance at known nesting
areas and colonies during the nesting scason by
creating refuge areas and limiting human use.
Disturbance problems can be alleviated o
some degree through public education, signing,
of seasonal restrictions.
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F Protect those wetlands wsed by colonial
waterbirds for nesting sites, Colonial nesting
birds are particularly sensitive to changes in
habitat conditions after establishing a nesting
site, because factors that might lead fo nesting
failures affect entire colonies. Throughout the
nesting  season, mamtain  the solaton  of
colonies by  restricting homan  acoess,
sustaining water levels, and preventing access
by graring animals,

= Do npor expect consisient, maximum
production from any wetland every year, as the
productivity of wetlands varies among years.

water level management

The best wetland management practices anc
those that enhance the natural processes of the
wetland eoosystem.  One way 10 accomplish this is
te maintain conditions as close as possible w the
natural hydrology of the wetland, including
hydrologic connections with adjacent rivers and
lakes. Pristine svstems with unmoedified hydrology
should always be protected and maintained in their
natural state. However, in highly impacted
wetlands, warer level manipulation may  be
necessary (o enhance the value for wildlife and to
improve other wetland functions, Opportunities o
consistently create favorable habitat conditions are
much greater when control of water supply, water

levels, and water discharge is possible, Drawdowns
can be scheduled o produce desired results
regardless of natural precipitation of  droughy
cycles,

#  Where appropriate, use water level control to
enhance wetland habitat. The control of water
levels = probably the wetland management
techmique that has the greaest effect on
wetland conditions.  Water level manipulation
may be used (o increase or decrease salinity;
siimulate germination and pgrowth of
hydrophytes (modst-soil plants); enhance the
production of invertebrates; clear up turbidity;
recycle nutrients; manipulate the density of
vegetation; control  exotic  plants, carp,
modquitoes, muskrats, and disease; and make
resources available for target  species,
Changing water depth has the most dramatic
cifect on plant production and growth, This
production and growih, in wm, affects the
production of aguatic invertchrates, which
serve a5 a food source for bards. Water bevel
control is achicved by dikes (impoundments),
weirs (solid structures in marsh outflows that
mainiain a4 minimum  water level), control
iates, and pumps,

F  Determine type and location of water control
structures best suited for cach site. Because the
hydroperiod of most wetlands s dynamic and
can invalve daily as well as seasonal and



annual fluctuations in water levels, the ability
o alter water levels shghtly and completely
remove waker from a developed wetland i
esgential,  Build permanent water control
structures  that allow precise water  level
manipulation and locate them in such a way
that complete drainage of the basin s possible.

Take great care in water level manipulations on
any site. Any modification of the hydrologic
cyche will change the charactenistics of a
wetland,

Use warer level manipulaton 10 recreare
natural short- and long-teem fluctuations 0
water levels, Wetlands are highly dynamic
within and among years. Warer rises or falls in
accordance with  precipitation, runoff,
evaporation, and the activities of animals,
Constantly fluctuating water levels are central
o wetlands ecology and are necessary o
maintain desirable plant communines and
asgociated  wildlife,  Wetland management
praciices that standardize water depths and
fluctuations across  wetland  complexes
generally preclude the very short-term wetland
dynamics. Stabilization of water at high levels
i5 undesirable, as it leads 1w lake-like
conditions, promoting the growth of aquatic
vegetation instead of semi-aquatic vepeiation,
and lowenng inveriebrate production and total
putrient availability, Toxic substances may
build wp under the anaerobic condihons of
continuous Nooding, and the returm of pitrogen
and phosphorus to the system may be slowed.
Al constantly [ow levels, however,
wetlands become too denscly
vegetated, and resemble terrestral
rather than aguatic systems. Both
of these conditions lead to a lack of
productivity and thus a lack of
wildlife species diversity. The goal
of successful mapagement s
include a strategy to fuctuate the
timing, depth, and duration of
wiater level manipulations within
and among years.

When a wetland 15 primanly open
water with little emergent
vegetation, initiate a spring
drawdown o stimulate the
germination of seedlings on the
exposed mud surfaces, Reflood the
wetland in subsequent scasons, so T
disappears, resulting in improved
cOver-waler interspersion The

drawdown cvcle may be repeated for a second
year if necessary to cstablish a good stand of
EIMETREnLS,

Develop a coverwater ratio of abour 50:50
across an entire wetland, or a large portion of a
wetland, with vegetanon and open water well
interspersed throughout the basin. During this
stage (called hemi-marsh), the wetland has the
greatest diversity and number of birds, and
invertebrate populations are often high

Although natural seed banks remaim viable for
years and these natural supplies are usually
adequate t0  revegetate a wetland dunng
drawdown procedures, consider planting or
seeding to enhance revegetation if the wetland
is known to have been devoid of vegetation for
a considerable period (ie. decades). Use native
plants and seeds, and avoid the introduction of
exotic  plants, either intentionally or
unintentionally, at all costs. Refer to the U.S.
Fish and Wildlife Service’s “Mational List of
Plant Specics that Occur in Wetlands™ online
ar www nwi, fwvspov/bhas for a list of plants
that are suttable for growth in wetlands.

Use dmwdown technigues o speed up the
decomposition of dead vegetation. When dead
vegeiation 15 under water, there 15 usually nod
enough oxygen for it 1o rot. When exposed to
the air, it breaks down into nutrients which
enrich the soil and act as fertilizer.

When planning to use prescnbed buming or
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mowing to manipulate wetland vegetation, use
drawdown techniques to create conditions
suitable for fire or to enable equipment access.

Give careful consideration to the timing of
drawdowns; schedule drawdowns according to
the management objectives. When the
objective 1s to stimulate germination of
emergent plants, drawdowns are usually
scheduled for early spring so a moist seedbed
can be maintained to give emergent plants a
good start. If the drawdown is delayed, annual
weeds can become established, and the new
emergent plants won't survive the reflooding.
Drawdowns in mid and late summer expose
mudflats and provide feeding sites for
migrating shorebirds. Winter drawdowns can
help control undesirable vegetation by exposing
rootstocks to freezing temperatures, but these
same conditions can adversely affect muskrats,

turtles, and fish. Fall drawdowns can
potentially cause problems with avian
botulism, and drawdowns should not be

conducted during the bird nesting season.

Provide stable water levels throughout the bird
nesting season. The need of wetlands for
seasonal instability should not be interpreted as
a need for erratic water level changes at any
time of the year. Water level manipulation
should be carefully conducted at the proper
time of the year to ensure maximum benefits to
birds. Water fluctuations during the nesting
season can flood nests, can leave nests dry and
exposed to mammalian predators, and can
cause some birds to abandon their nests.

Postpone drawdown plans during drought
conditions in the interest of retaining whatever
water 1s available, as managed wetlands may
receive very heavy use by birds displaced from
natural wetlands that have dried up.

Allow the wetland to reflood slowly and
naturally after a drawdown. This will maintain
the growth of flood-tolerant seedlings without
shading them out in turbid water.

Maintain different wetland areas in staggered
cycles to provide all stages of wetland
succession at once and maximize habitat
diversity across the landscape.

Be aware that during the drawdown process,
wildlife species may not use the area the same
as before. However, in a situation where a
wetland must be rejuvenated, immediate
wildlife needs may be deferred so the wetland

Phnoto sy Tim MoCane, US. Fisi aAND WILDLIFE SERVICE
Provide stable water levels throughout the bird nesting
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can recover. Once recovery i1s complete, the
benefits to wildlife will be long lasting and
worth the one to three seasons of less desirable
conditions. This is particularly true if the
wetland 1s part of a complex in which other
wetlands are in optimum condition.

Use over-winter water levels to discourage or
encourage muskrats, depending on the density
of the vegetation. If vegetation densities are
high, maintain @ freeze-proof depths to
encourage muskrat use of the wetland. If
vegetation densities are too low, maintain
water depths below freeze-proof depths to
discourage muskrats. Other alternatives are to
regulate muskrat numbers by trapping, or to
control undesirable vegetation by exposing
rootstocks to freezing temperatures.

farming

These recommendations for farming practices

will benefit birds and other wildlife, and also help
to protect water quality and wetland functions.
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Provide a buffer of uncultivated vegetation
from at least 40 to 100 feet wide around
witlands.  Cuolovating up to the edpe of a
wetland removes important vegetative filters,
increases  sedimentation, and  accelerates
silation. Reestablish  vegetation  through
plantings and, If necessary, fencing.

Prevent  chemical rmunoff  into wetlands,
Agricultural chemicals ¢an harm  wetland
vegetation and wildlife,

Prevent soil from  eroding intp wetlpnds,
Increased sedimentation reduces the quality of
wetland  habinat, Use contouring and
minimum tillage, and maintain winter cover
and buffer strips 1o reduce siltation and erosion,
and to extend the life of the wetland.

While 1t 15 better for birds (and cats) if cats are
kept indpors, have domestic "bam® cats spayed
or neutcred, keep pet food and food bowls
indoors so predators like raccoons and feral
cats do not have an additional food source, and
never intentionally feed feral cars. Cats (even
well fed domestic cats) can be devastatng o
local songbird populations. Matural predators,
like owls and hawks, are very elficient mt
controlling rodent pests, even around human
dwellings,

Avoid converting  existing  wetlands 1o
cropland, as this is the greatest threat to birds in
this habitat rype. Permanent easements on
imporant wetland arcas could benciit both
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landowners and wildlife.

Use Integrated Pest Management (IPM) o
control undesirable weeds and insects. [TPM
will reduce destruction of noR-LATget insects
that are food for many species of birds and
minimize exposure of birds to  harmiul
chemicals.  Most species of grasshoppers
require bare ground 1o lay and hatch eggs;
using manimum or no-tll practices will reduce
the need for insecticides.

To benefit wetland birds that also nest in
upland habitat, swch as Willets and Morthern
Harmers, limit activity in the field during the
breeding season (Apnl 15% through July 15%),
minimize the number of feld operations that
destroy  nests, and  where  possible,  use
agrncultural methods that destroy fewest nests,
such as subsurface ullage or no-tillage. In
hayficlds, delay spring mowing as long as
possible (preferably until nesting ends in late
July), avord night time mowing, and space
mowings as widely as possible w allow the
greatest probability of successful nesting,

If wetland plants are harvested for hay o help
maintain plant diversity, carefully consider the
timing to get the best palaability and o avoid
harming nesting bards.

Develop conservation  partnerships  between
landowners, land managers, and private
organizations. While landowners need o
derive income from the land, this can often be
compatible with
maintaining regional
biological diversity,
depending on how the
land is used and what
land management tools
are employed, [dennify
the habitat needs of the
birds in the area and the
ecconomic needs of the
landowner so a baseline
need 15 established.
Also, important habita
on prvate land can be
protected with
conservation eascments.
In some cases,
landowners can  derive
income  from  hunters,
tappers, loufism  {(eg
bed-and-breakfasis  with
a view, wildlife watchers
and photographers), bait
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minnows, or wetland planis (for aguatic
gardenimg).

pesticides

Pesticides can harm bird populations if used
incorrectly.  Insecticides can negatively affect bird
popatlations for the very reason they were created
to kill insects. Birds, even seed-caters, depend on
insects to feed their young, Loss of insect prey
during the nesnng season can be devastating, and
can turn a habitat that regularty produces birds into
onc that does not.  Also, many migrants rely on
insects in wetlands to store up or replenish far
reserves  for their joumey,  Improperdy uwsed
pesticides can directly kill birds, or weaken them
and make them more susceptible o disease or
unable 10 produce young. Herbicides change the
composition of the vegetation in the welland,
which causes loss of nesting sites and declines in
prey abundance.  IF pestcides must be used,
carefully fallow the label directions,

=  Stnctly himit pesticide application in wetland
arcas and adjacent sites o activities that
improve or maintain wetland vegetation {e.g.
climination of competitive noxious weeds),
Where pesticides are needed, wse them as part
of an Integrated Pest Management (IPM)
program, PM involves closely maonitonng
pest populations of both plants and animals,
and using chemicals ocnly when and where
pests are likely o cause economically or
coologically imporant damage. This reduces
ecxposure of wildhfe to harmful chemicals and

Pumriuiivy 1% i asli Wl s i Sy i

reduces the destruction of non-target insecis
and planis. Include birds in IPM plans for
insect control, along with natural pathogens,
suitable crop and grazing praciices, pest-
resistant crop strains, minimal use of pesticides,
and using less toxic or persistent forms of
pesticides.

Use only those pesticides that are approved by
the U5 Environmental Protection Agency
specifically for use in and adjacent 1o wetlands,

If available, use biological control for specific
Aaoxious species, rather than chemical control.

When possible, apply pesticides and herbicides
by hand to target weeds and other pests as
specifically as possible

Carefully plan aerial application of herbicides
to prevent drift of chemicals into wetlands and
employ dnft retardants, Depending on the
wind speed, provide a buffer zone of 1 10 4
mles downwind of the aircraft, and 250 feet 1o
I mile upwind. Avaid spraying herbicides in
winds exceeding 10 mph, or during calm
weather when femperature Inversions may
prevent sprays from reaching the ground.
Pellet herbicides are less prone to wind drft
and are preferred when applving near wetlands,
Check wath the Wyoming Department of
Agriculture for more specific informarion.

Do not apply pesticides when there is a high
probabality of rain.

# Limit pesticide use o
periods in the life cycle of
the pest when the chemical
iz likely 1o be most effective
and least toxic to non-target
SPECies,

= Consider other alternatves,
besides  herbicides, for
vegetation  management.
These include regulation of
muskrat populations, water
level manipulation,
livestock grazing, prescribed
burning, mowing, disking,
crushing, and excavarng.
Whatever management
scheme s selected should
mimic natural processes as
closely as possible,

Impraperly weod pesiivides cowr divectly Kill v, ov weaken frein ol make thes
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grazing

There are many
possibilities for
harmonizing grazing
practices with  habiat
management for birds.
Although improper
grazing praciices  can
cause wetland
degradation, proper
stocking levels and
grazing regimes can be
effective habitan
management tools  and
compatible with wetland
maintenance and
improvement. These Best
Management Practices for
grazing focus on
pfﬂlﬂl:l:il'l:," “'I':[I'!“ds FoErin w7 Aowr o Kosns [ pspeams, LIS Free san Wnmey S2mEn
during crucial growing ithough frproper grosing proctices can canse wetiand degradation, proper stackiing levels arud
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Cirazing management

plans should be

developed and evaluated on a3 case-by-case
basis by the manaping agency or landowner
because no single grazing strategy will Ar all
siwations. Include wetland management as an
integral part of each grazing management plan,
Determine site-specific wetland objectives and
tailor the grazing management plan to help
mieet the objectives. Consider the sie's specific
factors of concem, such as loss of emergent
vegetation; the site’s potential and capability;
its suitability for grazing livestock and the ype
of stock best suited 1o the area; and the ideal
grazing strategy, including the nme, place,
amount, duration, and intensity of grazing.
Monitor the effects of each grazing strategy on
the wetland area to check progress toward the
objectives.  Record how key wetland plant
specics, the overall wetland ecosystemn, and key
upland plant species respond o grazing
management {annual photographs faken from
the same point are helpful).

Maintain proper stocking rates and livestock
distnbution to protect wetland  ecosystems.
Incompatible grazing can have harmful long-
term effects on survival and regeneration of
plant seedlings; can negatively influence the
species, structure, and health of wetland
vegetation; and can cause soil compaction,
trampling of the wetland edge, altered local
hydrodogical conditions, and degraded waner

quality from waste materials and excessive soil
in the water. Manage grazing intensity an a
level that will maintain the composition,
density, and vigor of desired plants and will not
damage wetland soils, edges, or water qualiey.

Limit the amount of time livestock spend in
pastures with wetland areas. This can be a
significant factor in the condibon of the
wetland. Base the length of the grazing period
within a wetland zone on the areas livestock
are actually using, not the entire pasture.  If
necded, add more rest to grazing cycles o
increase  plant vigor or encourage  more
desirable plant specics composition,

Manape pastures with wetland habitar as
separate unils in A rodation grazing Sysbém.
Where feasible, use a deferred-rottion or rest-
rotation system, whereby no pasture is grazed
the same season (spring, summer, or fall) owo
years in a row. A year of rest for cach wetland
pasture every three to four years is beneficial
for long-term habitat maintenance, In some
arcas, use of these pastures late in the grazing
season by cows with calves will produce the
best use of upland forage resources and reduce
impacts on wetlands,

Ensure adequate residual vegetation cover is
left after grazing: this is essemtial for

I3



maintaining wetland ecosystem health,

Allow time for planis o rest and regrow
between grazing periods to ensure they remain
vigorous and productive.  Plants that are
continuously grazed durnng the growth penod
will lose their vigor and stop producing seeds,
and their roots will die back, eventually causing
a change in the plant community from more
productive, palatable species 1o less productive
and less palatable plants, Limiting grazing 1o
the plants' dormant season (MNovember to
March) can help prevent damage to wetlands,

Improve livestock distribution and forage use
by using salt and mineral blocks, but avoid
placing them within wetland areas (keep them
at least % mile from the wetland) or n
immediately adjacent uplands,

Improve adjacent wpland forage to Jure
livestock out of wetland arcas.

If needed, add more pastures (o increase
management Aexibility and rest for wetland

VERTAon,

Provide water (wells, wandmulls, or guzzlers) in
upland areas to encourage livestock o move
away from wetlands., If livestock s dependent
on the wetland as a water source, construct a
pipeline from the wetland 1o a stock tank. If
none of these options are feasible, a "water
gap” can be constructed.  This involves
constructing a fence into a small portion of the
wetland so livestock can use this restricted area
for watering. Keep in mind that small birds
can drown when they fall into stock tanks and
troughs while drinking, Provide escape ramps
o prevent drowning.

Where possible, avoid kecping livestock in
holding pastures (where livestock are held for
prolonged periods for winter feeding or
calving) with wetlands.  IF this 15 unavoidable,
don't regard the vegetation in a holding pasture
as forage; provide adequate supplemental feed.
Provide case of access for livestock to water, or
provide supplemental water.  Direct herd
pressure 1o the most resistant areas of the field
through placement of supplements.

Conversion to cropland s the greatest threat (o
wetlands, Efforts to maintain ranching and
compatible grazing regimes as the dominant
economic force and land use in wetland arcas
will benefit birds.

Diefer livestock grazing until after the breeding
season in pastures that contain wetlands
important o breeding birds.  Idle grasslands
near wetlands and preveously prazed areas
provide habitat for nesting, but areas with canle
present during the breeding season are less
suitable. Large numbers of livestock permitted
1o graze in werlands during the breeding scason
may accidentally trample nests or young and
significantly alter habitar,

Where feasible, fence livestock out of the
wetland to avoid destruction of aquatic
vigelation, increased water rturbidity, and
reduced water quality. Livestock can also
destroy vepetation covering carthen retaining
wills and dams, eventually leading 1o washout
of these  structures, Ideally, a 100-foot
perimeter fence should be constructed around
the wetland, However, fences can be
hazardous to birds and mammals. Use smooth
wirgs on top and bottom, and, where possible,

do not string fences across water.

Fymion @i T AU Ak, U8 e ol WRES N SEiEi

Munage artificially created wethands fe.g. reservoirs, _ _ _ .
rutnrn flows from ditches, efc.) thar provide febdar for ~ Prudent grazing of cattle in marsh habitats,
hirdy,



after the nesting season, might be empioyed as
one way o control vegetation density,

Develop conservation parnershaps  between
landowners, land managers, and private
organizations, While landowners need o
derive income from the land, this can ofien be
compatible with maintaining regional
biological diversity, depending on how the land
15 used and what land management tools are
employed. Identify the habitat needs of the
birds in the area and the economic necds of the
landowner s0 a baseline need is established,
Also, important habitat on private land can be
protected with conservation easements. In
some cases, landowners can derive income
from huniers, trappers, tourism (¢, bed-and-
breakfasts with a view, wildlife watchers and
photographers), bait minnows, or wetland
plants (for aquatic gardening).

engineering

ra

Avoid existing wetlands dunng construction
projects. Ensure that wetland impacts are
avoided wherever possible; impacts 1o wetlands
are minimized o the extent possible, during
both planning and construction phases; and
unavoidable wetland impacts are mitigated.

If adverse impacis of projects cannot be
avoided, reduced, or offset, then mitigation 15 a
possibility, Mitigation should be designed to
pratect wetlands duning development, enhance
wetlands  where
appropriate, and
replace wetlands that
are destroyved.
Mitigation at or near
the project site 15
preferred and  should
at least be within the
same watershed.
Replacement  habitar
should be of the same
quality and equal or
greater in acreage than
that eliminated. The
focus should be on
restoring the functions
and values provided by
the wetland to be lost.
Mew or restored
wetlands can be used
for mitigation,

wetlands 15 wsually more successful and less
costly than irying 1o recreate what was lost,

Consider the wetland in the comext of its
watershed and the greater ecosystem.

Maintain buffer zones between wetland areas
and mining. oil, gas, sand/gravel, and
geothermal  activities,  including  structures,
roads, and suppont facilities, Establish buffer
strips of land bordering wetlands that are wide,
vegetated, and otherwise roughened enough o
trap sediment that might otherwise enter the
wetland.

During road and highway construction, create,
preserve, of enhance  wetlands  through
designed  elevation  contrels  and  careful
installarson of  culvers. Create wetland
conditions by raising culvert inlet élevations or
lowering ditch bottoms to hold runclf in Aar-
bottomed drainage ditching.

Construct borrow pits with gently sloped sades
combined with plantings. Taper the botom
coptour =0 that the shallow end simulates a
temporary basin, the middle a seasonal basin,
and the deep end a semi-permancnt basin with
open waler,

Enhance the value of wetlands along highways
for birds by leaving the adjacent nghts-of-way
unmowed and unhayed until after July 15%,
Mowing of wetland plants such as cantails and
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bulrush destroys important
summer and winter cover unless
done properly. Moreover,
pesticides in runof from adjunce
croplands or from spray drift can
adversely affect warer quality and
the wildlifie that use the water,

Install temporary fencing (c.g. silt
ferices) around Sensitive  Areas
during construction.

Contrl erosion and munoff from
construction sites,  Constricton
activitics in and around wetlands
can result in significant erosion
and sedimentation, severely
reducing or eliminating the abality

of a wetland to cleanse munoff,  Feso e 8 T o Enmn

S

To minimize erosion, plan access Dueriang conestrnetion and mafmiemnanoe, et routine coarmon
on shallow prades, even though Procedures fo minimize polintion rivks.

this may not be the most direct
ACCCES,

Locate facilities; projects (c.g. mainienance
arcas, storage, and compostsy and cleared,
paved, and compacied surfaces away from
wetlands, Developed facilities with hardened
surfaces such as roads, trails, and parking lows
may deliver runoll, sedimens, and toxins to
adpacent wetlands,

Minimize use of heavy machinery in wetland
areas, Lse the smallest equipment possible.
Place heavy equipment on stabilization mais
when working in wetlands,

Work when the ground 15 frozen and during
low flow and low wind periods.

Design roads and trails so as not wo impede the
natural hydrology of the wetland, including the
inflow and outflow of loodwarers,

Do not dump matenials into wetlands, During
construction and maintenance, establish
routine  carryout  procedures 0 minimize
pollution nsks,

Restore disturbed areas with native vegetation,
prevent grazing by livestock while planis
recover, and  eliminate the invasion of
nonnative planis duering the reclamation
period,

Experiment with using less than recommended
amounts of femilizer, time-release fertilizer, or
na ferlizer at all.  Fertilizers are rarely

necessary  when  establishing  native  plane
species. Do not apply femilizers when there is a
high probabality of rain.

Minimize the use of abrasives {c.g. sand and
gravel), de-icing compounds (e.g. salt), and
other traction-enhancing materials. Consider
closing routes temporanly when conditions are
hazardous. IF using abrasives, select the
coarsest matenal possible,

Transport topaod] From a give that i bound to be
disturbed or from a wetland that has been
drained o a4 new site where comparable
vepetation 15 desired (a mitigation site, for
cxample],

Minimize collisions between birds and power
lines by avoiding constructing power lines in
arcas  where birds  concentrate  during
migration, breeding, or winter. However, if
problems exist after construction, reduce the
potential for collisions by using natural
vegetation or human-made structures to shield
power lines, modifying habitat near power lines
to change its amractivensss o birds, and/or
modifying land use o reduce disturbance {i.c.
Mushing birds near power lines), Some of the
possibiliies  for line modification  include
enhancing the visibiliy of lines (e.g. fags or
marker balls), burying the line, removing
overhead groundwires, and removing small
lightning shield wires in sensitive areas, Other
possible mitigations include constructing lines
parallel 1o the prevailing wind, constructing
lines lower than flight comdors, and placing



lines across rivers at oblique rather than nght
angles. To minimize avian mortality, power
lines showld be comstructed (o the most current
standards using publications such as those from
the Avian Power Line Imeraction Commities
(APLIC) (1999}, For detals on power line
mitigation o benefit birds, please refer wo these
publicanions.

Minimize the electrocution of rapiors on power
lines by constructing and retrofitting power
lines 1o the most current standards. BRaptor
electrocution can be addressed by a variety of
mitigation measures, throogh design  and
retrofitting existing lines, Possible mitigation
includes wting insulating materials; papping
groundwires; adding poledop  exiensions;
lowering crossarms; and adding  elevated
perches, depending on the nature of the pole
and the problem. Also, nest platforms may be
installed on power line structures to enhance
populations of raptors while minimizing the
risk of electrocution and the nsk 0 senace.
Mest platforms may be provided on the poles
themselves or on “dummy” poles placed near
those poles where nests have been built, To
minimize avian mortality, power lines should
be constructed and rerrofined o the most
curment standards uwsing publications such as
those from the Avian Power Ling Interaction
Commattee (APLICY (2006}, For details on
power line mitigation to benefit birds, please
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To minimize the effects of continuous noise on
bird populations, reduce noise levels to 49 dBA
or less, parcularly dunng the bird nesting
season.  Constant noise penerators should be
located far enough away from sensitive habitats
such as grouse leks and raptor nests that the
notse that reaches those habetats 15 less than 49
dBA. For example, the noise impact from dnll
rigs is greater than 49 dBA when the ng s
cloger than about 800 feet 10 a receplor;, impact
from a 26,000 horsepower compressor statwon
15 Ereater than 49 dBA when located closer
than about 2,500 fect to a receptor. Mear roads
with 10,000 cars per day the population density
af birds may be reduced up to | mile from the
road, while near very busy roads (up 1o 60,000
cars per day) the cffect may be felt up to 2 miles
away. Avoid placing well pads, roads, and any
other faciliies  reguiring human  presence
within 1/2 mile of raptor nests (and 1 mile of
Fermuginous Hawk nests) o preveni fushing
adults from the nest. This bulfer zone should
be expanded in areas where prey are scarce, as
raptors must spend more time searching for
prev and may be less tolerant of disturbances,
If necessary, implement mitigation measures to
decrease continuous noige levels, For example,
enclose compressor engines with builldings and
install addinional suppression around muffler
exhausts. Moise barriers can be constructed at
drilling and testing
operations, and noise
dampening around
engimes  should be
considered  {including
foam insulation arownd
dnlhng rngs).

¥ Where possible, avoad
construction  activities
and other temporary
disturbances during the
breeding  scason  in
areas  where priority
bird species occur.
Avoid nobksy
disturbances within %
o | mile of occupied
raptor mests, depending
on the species, during
the period from February
1 through July 31 o
prevent nest
abandonment.



wildlife management

Wildlife can impact wetland arcas, Managing
for one species can sometimes have negative
impacts on other species, such as hirds.  'Wildlile
management goals for cach wetland should be well
planned, and should complement the overall goals
of the wetland community.

= Consider welland conditions and big game
impacts on vegetation when  seming  herd
objective levels. Do not exceed the carrying
capacity of wetland habitans.

= Be aware of the impacits that cowbird nest
parasitism has on nesting birds. Increased nest
parasitism  often resulis when forests  are
fragmented or livestock grazing occurs mear
woody habitats during the nesting season. The
cowbird 15 an open-habitat  species  thar
commonly associates with livestock because of
the foraging opportunities livestock provide.
Due 1o their nomadic behavior, cowbirds build
no nest of their own. Instead, females lay their
eggs in the nests of host specics, often removing
the host's egs in the process. Cowbird eggs
hatch sooner than the hosis' eggs, and cowbird
voung are larper and mose  agpressive;
therefore, they crowd the hosts” young and
recerve the majonty of food brought to the nest,
ar the expense and ofien demise of the hosts’
young. In the West, expansion of livestock
into  forested arcas has  allowed cowbind
populations (o increase and expand their range,
Cowbirds are highly mobile, commuting up to
4 miles daily between breeding and feeding
sites. Therefore, it is necessary to take a
landscape-scale approach to planning grazing
regimes to benefit birds,
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In sitvations where predotors like raccopons,
skunks, and crows have incréased in number
around human developments, manage predator
issues where negative impacts 1o birds occur.

Maintain  beaver populations in  locations
where they currently occur, encourage and
promole reintroduction info arcas that were
histoncally occupied by beavers, and provide
suitable habitat for reintroduced  beavers.
Before scttlement of the Rocky Mountain
region, beaver were one of the most influential
natural forces shaping wetlands,  Although
they cut down trees, they also create suitable
sites for establishing new growth of trees and
shrubs, Where beaver populations are stable,
their activities oreate new  wetlands, bulffer
floods, raise water tables, and provide a
diversity of habitats, Beaver activities ane
critical o the maintenance of uncommon
peatland habitar,  Restoring or maintaining
beaver populations can be an effective habitat
management tool, depending on habitat goals
Address damage and loss of mature trees where
they occur, and control beaver populations
where necessary by relocation or harvest,
However, awvoid removing  besvers and
destroying beaver dams where their activities
do not affect irrigation, propenty developments,
or habiat quality. Removing beavers and thieir
dams cam reduce water storage, lower water
tables, increase soil erosion, and increase food
damage potential,

Monitor muskrat activity in wetland habitats,
ai  they can dramabcally affect  plant
production, distribution, and density.  As
muskrats increase in number, they use large
amounts of vegetation for food and lodpe
building matenials. While the open water they
creaie is desirable, too much open waler can

Fhere beaver populations are stobfe, their activites ereate mew wetlamds, boffer Toods, raise water tabies, and provide
o oifversity of habitats. It i afse inportant to smonitor ekt activity in wetland babitess, as they can dramanically affect

pleret prodiserfon, distribation, and density.



lead to homogeneous
wildlife habitat and,
ultimately, to reduced
species  richness in  the
wetland  environment. In
Wyoming, muskrat
populations are rarely high
enough to out-forage a
wetland completely and, in
fact, can be very effective at
controlling the amount of
ermergent vegetation present.
However, monitoring  the
muskrat population 15
advised, as muskran
populations can expand
gquickls and can rapidly
remove vegetation from a
wetland, Trapping can be an

cifective management [00] Py TSk, U5 Pl sn Wi Saw
for controlling muskrat  Properdy located indads can be fdeal nestiing places for birds becense predation

numbers and for maintaining  # redireced

the wetland 1n a desirable

condition. It is also possible 1o use over-winter
water levels to  discourage or encourage
muskrats, depending on the density of the
vepetation.  IF vepgefation densities are high,
miamntain  freeze-prool depthe 10 encourage
muskrat use of the wetland.,  If wepetation
densities are too low, maintain water depths
below  freeze-proofl  depths o discourage
muskrils,

Lse szand, gravel, or wire sCreening fo
discourage beaver and muskrats  from
burmowing into dikes, creatng obstructions fo
witer ffow, and removing vegetation.

Monitor carp numbers in wetland habirar, as
they uproot wetland vegetation, compete with
other wildlife for food, and create twrbid water
conditions. Unfomunaiely, controlling carp is
very difficult, as either complete drawdown or
chemical poisoning of the wetland ane the only
effective ways of climinating them. If the
wetland area is one in a series of linked
wietlands, reintroduction of carp to the treated
aren 18 likely.

If avalable, use dams, levees, or other
struciures o control the warter level and
manage wildlife, such as carp, rtles, mink,
and muskrats.

recreation

Unfortunately for birds, people also like to use

healthy wetland arcas and some recreational uses
are not compatible with bird conservation goals.
Recreational use can affect birds by creating
disturbances and habitat degradation, especially
during the breeding season. The recommendations
below can help minimize negatve effects associated

with recreation,

Recreation activities, such as

camping, off-road mavel, and boating. can degrade

wetland  habitats.

Humans may disrupt the

breeding activities of birds, causing nest failures or
decreased production of young,

L

Consider potential disturbances to birds and
habitat (and other wildlife) when planning or
lpcating camping sites, picnic areas, and other
sites of human activity within or near wetlands,

Locate new recreation sites outside of wetland
areas whenever possible, 15 sines must be
within wetland zones, concentrate them in one
area, rather than spreading them throughout
the wetland arca, to limit negative impacis on
breeding birds and habitat. Eeep disturbance
to soils and vegetation o less than 15% of the
area within the developed site.

Keep pets under control in reécreation areas.
Free-roaming dogs and cais can be devastating
o birds that nest on or just above the ground.

Promote "Tread Lightly™ mecreation  ethics.
Educate recreatiomsts about problems humans
can cause in wetland habitat and how they can
avoid damaging these arcas.

]
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= PReduce recreational disturbances, including
bird watching, in wetland areas duning the bird
nesting season, especially where rare, sensitive,
or endangered species nest.

F  Avoid using foggers for mosquite control in
wetlands, especially during the nesting season,
50 a food source remains available for bards.

mining and oil/gas
development

Mining activities often  physically alter or
destroy wetlands, and can create acid runoff thar
drastically alters water chemisiry and devastates
inveriebrale  communities Reclamaton  of
wetlinds despoiled by mining activities, although
often difficult and costly, is possible,.  When
imitiated concurrently  with mining operations,
reclamation can restore wietland habitat for birds

» Avold placing mines, ol and gas dnll sites,
sand or gravel pits, peothermal sites, and roads
in or next (o wetlands.,

* Reduce the impact of construction and
operations on raptor nest sites through buffers
and timing restnctions. Contact state or federal
wildlife agencies for local adwvice on
appropriate buffers and tming.

= Ensure that ponds contaiming mining wastes

are netted to  exclude
birds and bats, and fenced
off o exclude other wildlife
that may be atiracted
to water. Flagging, reflectors,
and strobes, are not cffective
because animals  become
habituated 1o these deterrents,
It is necessary 1o employ a
technigue, such as complete
covering with metal or
polypropylene mesh or
climinating ponds, that wll
reduce or eliminate the
possibility of wildlife enterng
dizposal pils.

Reclaim areas as soon as
possible after activities are
completed. This reduces the
amount of habitat converted
a1 any oné time and speeds up
the recovery of the wetland.

forestry

Timber harvesting, including firewood cutting,
can negatively affect wetlands by removing nesting
trees and foraging sites from the wetland zone,
Standing dead and live trees also trap sediments
and nuirients, moderate waler temperatures, and
provide large organic debris. These
recommendations can help reduce the impacts of
forestry practices on wetlands.

~ Feseed and stabilize the surmounding uplands
where necessary o promode  the  timely
regrowth of vegetation. In montane wetland
areas, logging activitics may cause disturbance,
reduce the amount of availlable nesting cowver
surrounding wetlands, and cause erosion and
sediment deposition.

= Forest management shoold maintaim a mosas
of young, mature, and old trees; this is better
for birds and wsually enhances other wetland
attributes, such as erosion control,

+ To protect the wetland and provide habatat for
birds that depend on mature trees, efsin a
buffer zone in tmber harvest and frewood
curting areas where no cuming is allowed.
Other activities within these zones should be
modified o protect natural  resources.
Biologists with the Wyoming Game and Fish
Depantment, L5, Forest Service, or Bureau of
Land Management can pive advice on the



appropriate buffer width for the area,

= Maintain snapgs (standing dead wees) and dead-
topped trees along penimeters of wetlands.
These provide nesting cavities for birds and
enhance the number of insects available for
food, Snags evenmually opple and become
organic debris, so retain an abundance of
mature trees o replace them over time,

= Avoid locanng landings, log decks, or skid
trails i or throwgh wetlands.

= PRoute helicopter Right  paths away from
wetlinds and locate helicopter landing sites
maore than % mile from wetlands, especially
fram Maw through July. Helicopters and other
loud noises interfere with zongbird breeding
activity, which relics on singing and being
heard,

~  Avoid operating heavy equipment through,
along. or across weilands, IF equipment
operation is necessary, use tracked equipment
rather than wheeled vehicles, and only during
winter when the ground 15 frozen and less
vulnerable to damage,

# During fire activities, locate incident bases,
camps, helibases, staging arcas, helispots, and
other cemers for incident activities owtside of
wetlands,  Design fuel treamment and  fire
SUPPression Strategics, practices, and actions to
reduce  disturbance of nparnan  vegetation,
Keep chemical retardant, foam, or additives
out of surface waters,

wetland restoration and
creation

The creation of wetlands in previously dry
and/or nonvegetated areas or the restoration of
wetlands are exciting possibilities for reversing the
trend of decreasing wetland  mesources. In
Wyoming, created and restored wetlands may have
a greater positive effect on wetland losses than in
miost parts of the country simply because in an and
environment any water s valuable. Wetland
creation and restoration can range from the
refatively simple building of farmland freshwater
marshes by plugging existing drainage systems to
the construction of more extensive wetlands,
Wetland  restomtion  wsually  refers  to the
rehabilitation of wetlands that are degraded or
hydrologically alered and often  invalves
recstablishing the wegetation.  Wetland ereation

refers o the construction of wetlands where they
did not exist before and can involve much more
engineening of hvdrology and sails,

# In constructing and reclaiming wetlands,
Mmanagers Must resist the emplaton © over-
engineer by attempting to channel natural
energies that cannot be channcled and by
introducing species that the design does not
support,  Design the system simply, for
minimum maintenance, and without reliance
on complex technological approaches that
invite fatlure, Simple systems tend to be self
regulating and self-maintaining.

F Methods for wetland restoration and creation
should emphasize creating or restoring natural
wetland functons.  Because the hydrology of
maost regions of the continent has  been
dramatically altered, restoration of functioning
wetland ecosystems will vsually not succeed
under a passive, sci-it-aside and leave-it-alone
philosophy. Protection must be accompanied
by the identification and manipulation of other
factors in the environment that will make them
into functioning ecosystems (e.g. hydrology).

Pwvroe iy [Le s, UK Prsi s Wilsive Seaviaw

Byfore stavting wetlond restovation, idemtify and oddress
e caurses af e degradkanion,



This may require the
consirection and
installanion of physical
struciures (e.g. levees,
water control
structures, water supply
and discharge systems,
pumping systems) that
enable more exact
contred of water inflow,
distribution, and
discharpe.

Always  identify  and
address the causes of
wetlind degradation or
loss before  starting
restonion,

Determine  specific
objectives for each

wetland, and develop a
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met. Monitoring

programs of three to five vears are generally
sufficient.

Where possible, design a system tha utilizes
patural energics such as the potential energy of
streams.  Flooding rivers  transpost  great
guantities of water and nutrienis n relatvely
short periods, subsidizing wetlands open o
these flows.

Desipn the  system with  the  hydrologic
landscape and climate. Floods, droughts, and
storms ane 1o be expected, not feared,

Desagn the system 1o fulfill multiple goals, but
identify at least one major objective and several
secondary objectives,

Give the system tme.  Wetlands do not
become functional overnight.  Several years
may pass before plant esablishment, nutrient
retention, and  widlife enhancement can
become optimal, Strategies that iy 1o short-
circuit ecological succession or over-manage it
are doomed to failure,

Design the system for function, not form, If
initial plantings and animal introductions fail
but the overall function of the wetland, based
an the fulfillment of objectives, is being carried
out, then the wetland has nat failed.

Carcfully consider wetland site selection.  The
optimum  sitc  for wetland restoration o
creation will  allow  for  the maximum
probability that the objectives can be met, that
construction can be completed at a reasonable
cost, that the system will perfiorm in a generally
predictable way, and that the long-term
maintenance costs of the sysiem will not be
CRCESSIVE, Mitsch and Gosselink (1993)
developed the following guidelines for site
selection.

% Find a site where wetlands previously
existed or where nearby wetlands still exist.
Inm an area swch as this, the proper substrate
may be present, seed sources may be on
site or nearby, and the approprate
hydrologic conditions may exist,
Historical meanders of streams that have
been abandoned or channelized, pravel
and placer mines on floodplains, and
barren reservoir and lake marging make
excellent potental sites  for  restonng
wiethinds,

% Underake a detailed hydrologic study of
the site, including a determination of the
potential interaction of groundwater with
the wetland. Hydrologic conditions are
paramount. Without looding or saturated
soils for at beast part of the growing season,
a wietland 12 impossible to maintain, Areas
with a water table within 4 inches of the



b

soil surface make good potential sites for
restoring wetlinds.

Find a site where natural inundation is
frequent. Sites should be inspected during
flood season and heavy rains, and the
annuil and extreme event flooding history
of the site should be determined as closely
as possble,

Inspect and characterize the sodls in some
detail. Highly permecable soils are not
likely 1o support a wetland unbess water-
inflow rates are excessive,

Dietermine the gquality of groundwater,
surface flows, and flooding streams and
nvers that may inflluocnce the site water
quality. Chemicals in the water may be
significant either 1o wetland productivity or
to the bipaccumulation of wxic materials,
Evaluate on-site and nearby sced banks to
ascertain their viability and response o
hydrologic conditions,

Ascertain the availability of necessary fill
material, seed and plant stocks, and access
o infrastructure {epg. roads and elecinciy).
This is particularly imporamt for the
construction phase.

Assess site access. Public access 1o the site
may eveniually need o be controlled so
breeding birds are not disturbed. A remaote
site that offers possibiliiecs of fewer
disturbances, fewer mosquito complaints,
lower property values, and less dmastic
kinds of social impact is often preferable to
an wrban one. Urban wetlands, on the
other hand, offer intriguing possibilitics for
programs on wetland education for school
groups and the public,

FamEy Bayvm dirscn, L& Feaw ies WS Himmi 4
Restoring previowsly degroded wetfamds s usuaily more successfiul avd fess costly for many decades and
g Pryfing b regreare wllar was foss,

%  Evaluate the posiion of the proposed
wetland in the landscape.  Landscapes
have natural patterns that maximize the
value and function of individual habitats.
For example, an isolated wetland pothole
functions in ways that are quite different
from a wetland adjacent o a river, A
forested wetland island created mm an
otherwise grassy or agriculiural landscape
will support far different species from those
that inhabit a similar wetland created as
part of a large forest tract.

Wetlands that have not been effectively drained
and already reflood frequently should be
fargeted for restoration.  Such  basins  are
typically used for pasture or havfields in which
pressure  for complete draimage is  lower,
Frequent reflooding of these basins may allow
a seed bank to persist and, thus, allow a guick
VEREIANVE response.

Tatler specific restoration effons to  each
wetland. Physical factors such as hydrology,
peology, climate, and elevation will influence
the project’s success,

Mew or restored wetlands can be wsed to
mitigate  adverse impacts of Cconstruction
projects.  Mitigation at or near the project site
is preferred and should at least be within the
same watershed, Replacement habitar should
be of the same quality and equal or greater in
acreage than that climinated. Restonng
previously degraded wetlands is usually more
successiul and less costly than trving o recreate
wilsnt was lost.

7 Toslow the Now of water off
site, crush or remove drain
tile and restore ditches and
swales to onginal grade, If
materigl is not oaccessible,
block ditches at intermittent
locations with fll or metal
sheets, and provide small
diversions o spread
impounded water on the site.

» Weilands are penerally fully
restorable in form  and
function if the hydrological
regime that created them in
the frse place is restored. In
most instances, portions of
the seed bank of natve
wetland plant specics survive



choose planis  from  wild
stock rather than
nurseries because the former
are generally bener adapted
te the environmental
conditions that they will face
in the constructed wetland.
The plants should come from
nearby, if possible, and
should be planted within 36
hours of collection. If
nursery plants are used, they
should be from the same
peneral climane conditions
and should be shipped by
EXPRCES TEPVICE 10 minimize
losses. For emergent planis,
use plants with at beast 8 to
12 inches of stem; whaole
planes, rhizomes, or tebers
rather than seeds have been
most successful,  Both fll
and spning planting times are
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germinate when conditions are again suitable.
However, the longer the wetland has been dry,
the less viable the sceds Iying dormant in the
soil prove 1o be Vegetation can  be
rcintroduced by nawral mechamisms, such as
transportation by wind or wildlife, although
this can be a slow process, allowing erosion (o
occur in the meantime. Also, the manager has
hittle control of species composition, and the
gite could become a monotypic stand [e.g.
cattasl). Even though it is more expensive and
lime consuming. it may be necessary (o
reintroduce vegetation by artificial
mechanisms, such as resceding, ransplanting
plants, or transporting 01l from more complete
seed banks,

Plant only native species to increase nesting
cover and foraging opportunitics for birds.
Refer to the US. Fish and Wildlife Service's
“Matonal List of Plant Species that Occur in
Wetlands™ online at www. nwi, Pws gov/bha/
for a list of plants that are suitable for growth in
witlands.

Introduce  plantis o the wetland by
transplanting roots, rhizomes, tubers, scedlings,
or mamre plants; by broadcasting seeds
obtained commercially or from other sites; by
importing substrate and its seed bank from
nearby wetlands; or by relving completely on
the seed bank of the onginal site.  If planting
stocks rather than site seed banks ame used,

possible for certain species,

but spring plantings are
generally more  successful, spring  planting
minimizes the destructive grazing of plants in
the winter and avoids the uprooting of the new
plants by ice. Transplanting plugs or cones (3
to 4 inches in diameter) from existing wetlands
i another successful technigue; it brings seeds,
shoots, and roots of a varety of wetland plants
to the newly constructed wetland, Seed banks
from nearby sites can be used to develop
wetland plants in a constructed wetland if the
hydrologic conditions in the new wetland are
similar, but they should be evaluated for seed
viability and species present. Seed bank
transplants can be sucoessful for many different
species, inclueding sedges, arrowleaf, bulrushes,
and cattails. The disruption of the wetland site
where the seed bank is obtained must also be
considered.  When sceds are used directly o
vegetate a wetland, they should be collected
when they are ripe,  I§ commercial stocks are
used, the punty of the scedstock should be
determined, The seeds can be added with
commercial dnlls or by broadcasting from the
pround, watercrall, or aircrafi Seed
broadcasting 15 most cffective when there 18
liethe to no standing water in the wetland.

Fertilizers are not necessary, as wetland plant
species do not usually require high notreemt
levels,

Remove livestock to allow vegetation o
establish. Install fencing or provide ather water



sources 0 draw livestock away from the
wetland,

Remove exotic plants, like Russian olive and
purple loosesirife, thar compere with native
plant species and do not provide foraging or
nesting opportunities for wildlife,  Eliminate
the mvasion of nonnative plants during the
rehabilitation period,

The most crucial aspect of restoration is getting
the elevation of the land right, which, in tum,
ensures proper hydrology. A matter of a few
inches in elevation can cause drastic differences
i the wetland.

Pravide beaches with gentle inclines.

Provide nesting islands, Properly locaned
islands can be ideal mestung places for birds
because predanon is reduced, and reproductive
success on islands can be several umes higher
than that in upland or shoreline nests.

Maintain or restore a buffer siip of native
vegetation surrounding the wetland to provide
food and critical nesting, escape, and winter
cover for birds and other wildlife. Buffer strips
also improve wetland water quality by trapping
silt and contaminants before they reach the
water's edge, prevent soil erosion, and increase
the life expectancy of the wetland by reducing
sediment loading. Buffer strips should be 40 1o
100 feet wide, and consist of all herbaceous
cover or other dense native vegetation.

It may be beneficial to dredge silted-in wedlands
to remove sediment, coeate arcas of dilferent
water depths, increase water storage, and allow
a diversity of plani and animal communities 1o
develop. This practice 15 not recommended for
healthy wetlands that are contributing to

management obpecives,

information and education

-

Establish public education goals and
implement programs 1o inform wsers of public
lands and owners of private lands of the value,
sensitivity, and importance of wetlands to
resident and Meotropical migratory birds and
other species. This could range anywhere from
interpretive signs  on public lands, 1o
distnbution of Best Management Practices o
landowners, 1o presentations at local grade
schools, et
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