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should include, but not be limited to:  (1) endorsements by responsible

agencies of their intent to seek economic resources for ongoing recovery

actions; (2) outreach efforts to enhance the public’s understanding of the

western snowy plover’s habitat needs (including an information and

education strategy specific to area demographics and recreational

activities); (3) economic incentives for conservation of western snowy 

plovers on private lands; and (4) all actions necessary to maintain western

snowy plover productivity after delisting.  Participation plans may also

identify ways in which recovery actions for western snowy plovers will be

covered as part of coastal ecosystem plans or other conservation measures.

3.3   Develop and implement management plans for all Federal and State

lands to provide intensive management and protection of western

snowy plovers and their habitat.  Federal and State land managers

should develop and implement management plans for all breeding and

wintering locations (listed in Appendix B) that occur on Federal or State

lands.  Intensive management programs for western snowy plovers at

national wildlife refuges should be implemented and annually evaluated to

ensure they provide sufficient plover protection.  Intensive management

programs also should be implemented and periodically evaluated on lands

administered by the National Park Service, U.S. Forest Service, U.S.

Bureau of Land Management, U.S. Army Corps of Engineers, and Federal

military bases, State wildlife areas, State ecological reserves, and State

park lands (including State natural preserves and State seashores).

3.3.1   Develop and implement management plans for Federal lands. 

Federal agencies should develop or update, as appropriate, site-

specific management plans that address threats to western snowy

plovers, and adopt management measures for habitat protection

and enhancement on Federal lands.  Management plans should be

implemented on an ongoing basis.  Federal agencies also should

review their proposed actions under the requirements of sections 7

and 10 of the Endangered Species Act prior to implementing the

management plans because they may require authorization under

section 7(a)(2) or 10(a)(1)(A).  
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3.3.2   Develop and implement management plans and habitat

conservation plans on State wildlife areas, State ecological

reserves, and State beaches.  State agencies that manage State

beaches, wildlife areas, or ecological reserves should develop and

implement site-specific management plans and habitat

conservation plans to minimize and mitigate impacts to western

snowy plovers, and management measures for habitat protection

and enhancement on State lands.  State agencies should coordinate

the development of habitat conservation plans with us and apply

for section 10(a)(1)(B) permits under the Endangered Species Act

if their management actions and allowed uses are resulting in

incidental take of western snowy plovers.  

3.4   Develop and implement habitat conservation plans or other

management plans for western snowy plover breeding and wintering

sites owned or managed by  local governments and private

landowners.  We should provide assistance in the development of habitat

conservation plans or other management plans to:  (1) county and city

governments that manage western snowy plover habitats; (2) private

resource managers; and (3) owners of large amounts of private natural

land.  Habitat conservation plans are only required if an incidental take

permit under section 10(a)(1)(B) of the Endangered Species Act is desired

or required.

3.5  Provide technical assistance to local governments in developing and

implementing local land use protection measures through periodic

workshops.   Federal and State agencies should assist local governments

with jurisdiction over western snowy plover habitats in developing

western snowy plover protection policies as part of new or revised local

general plans, zoning policies, implementing measures, land use plans,

comprehensive plans, and local coastal programs.  For areas where beach

closures are necessary, appropriate ordinances, administrative rules, and

regulations should be developed by State and local governments to enable

law enforcement officers to conduct necessary enforcement actions.
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Technical assistance such as maps of western snowy plover habitats,

identification of local threats, and recommended site-specific protective

measures should be provided to coastal planners.  At least two workshops

within each recovery unit that provide local governments with basic

information on the western snowy plover, its habitats, threats, and

recommended protective measures should be conducted during the first 10

years of recovery plan implementation.  Additional technical assistance

likely will be required but should be provided on an as needed basis as

new or revised general plans, policies, ordinances, and other land use

protection measures are developed.

3.6  Develop and implement cooperative programs and partnerships with

the California State Coastal Commission, the Oregon Department of

Land Conservation and Development, the Washington State Parks

and Recreation Commission, the Oregon Parks and Recreation

Department, the California Department of Parks and Recreation, and

the Oregon Department of Fish and Wildlife to ensure that they use

their authorities to the fullest extent possible to promote the recovery

of the western snowy plover.  Federal and State agencies should assist

the California State Coastal Commission, Oregon Department of Land

Conservation and Development, Washington State Parks and Recreation

Commission, Oregon Parks and Recreation Department, California

Department of Parks and Recreation, and Oregon Department of Fish and

Wildlife in reviewing, updating, and amending local coastal programs and

policies for consistency with the western snowy plover recovery plan. 

This review should include protection of western snowy plover habitats,

cumulative impacts to western snowy plovers, and policies or restrictive

measures recommended in this recovery plan.

3.7   Obtain long-term agreements with private landowners. 

 Agreements between Federal and State agencies and private landowners

interested in western snowy plover conservation should be developed and

implemented.  Landowners should be informed of the significance of

plover populations on their lands and be provided with information about

available conservation mechanisms, such as agreements and incentive
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programs.  For private lands with potential occurrences of western snowy

plovers, permission should be sought from landowners to conduct on-site

surveys.  If surveys identify plover populations, landowners should be

informed of their significance and offered incentives to continue current

land uses that support species habitat.  Appendix C, Table C-1 identifies

69 locations where landowner cooperation/cooperative agreements are

occurring or are recommended to achieve management goals. 

3.8   Identify and protect western snowy plover habitat available for

acquisition.  Federal, State, and private conservation organizations should

protect western snowy plover habitat as it becomes available, through fee

title or conservation easement, etc.  We and other organizations should

identify sites that may become available for acquisition, and we should

continue to evaluate excess Federal lands for western snowy plover habitat

and apply to acquire them as they become available.  Each recovery unit

working group should develop a list of priority properties for acquisition,

and Federal, State, and nongovernmental organizations should work with

land conservancy groups to implement land trades and acquisitions. 

Management plans for the western snowy plover should be developed

during the land acquisition process.

3.9   Ensure that section 10(a)(1)(B) permits contribute to Pacific coast

western snowy plover conservation.   Recommendations contained in

this recovery plan should guide the preparation of habitat conservation

plans under section 10(a)(1)(B) of the Endangered Species Act for western

snowy plovers on the Pacific coast by providing information to:  (1) guide

potential applicants in developing plans that minimize and mitigate the

impacts of take and (2) assist us in evaluating the impacts of any proposed

conservation plans on the recovery of the Pacific coast western snowy

plover population.   The section 10(a)(1)(B) permit process may be a

valuable mechanism for developing the long-term protection agreements

called for in Actions 3.3.2 and 3.4, especially where significant population

growth has already occurred and productivity exceeds l.0 fledged chick per

male. 
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3.10  Ensure that consultations conducted pursuant to section 7 of the

Endangered Species Act contribute to Pacific coast western snowy

plover conservation.  The recovery plan should also guide the evaluation

of impacts to western snowy plovers pursuant to section 7(a)(2) of the

Endangered Species Act.  In evaluating these impacts, we and other

Federal agencies should consider each of the breeding and wintering

locations listed in Appendix B as important for recovery, and should also

refer to the management goal breeding numbers for applicable locations

and determine how the proposed project will affect those goals. 

Coordination with military bases which have western snowy plover

populations is important to ensure that military activities do not affect the

western snowy plovers or their habitat.  Appendix C, Table C-1 identifies

54 locations where military uses are either restricted or recommended for

restriction to achieve management goals.  

4   Undertake scientific investigations that facilitate recovery efforts.  Major

gaps remain in our understanding of useful protection measures and

conservation efforts for the western snowy plover.  These include effective

methods for habitat restoration, predator control, and monitoring population

numbers and demographic characteristics.

4.1 Investigate effective methods for habitat restoration.

4.1.1   Evaluate the effectiveness of past and ongoing methods for

habitat restoration by removal of introduced beachgrass and

identify and carry out additional investigations necessary. 

Land managers, in coordination with recovery unit working groups,

should summarize methods used to date for removal of introduced

beachgrass and review their effectiveness.  They also should pursue

any additional field studies necessary to determine the most

effective and cost-efficient methods for habitat restoration through

removal of introduced beachgrass.  Controlled studies with

improved monitoring would provide needed direction for

management decisions.
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4.1.2  Evaluate the impacts and potential benefits of past and

ongoing beach nourishment activities and identify and carry

out any additional studies necessary to determine effects of

beach nourishment activities on western snowy plover habitat. 

Beach nourishment activities should be carefully evaluated to

weigh the probable adverse and beneficial effects on plovers and

on other sensitive coastal dune species.  Pre- and post-deposition

beach profiles and faunal studies (including invertebrates) should

be conducted to determine effects on habitat suitability for western

snowy plovers.  Consideration should be given to whether the

projected long-term benefits are likely to occur.

4.2   Develop and test new predator management techniques to protect

western snowy plover nests and chicks.   Because many of the

techniques currently used to reduce predation have disadvantages or

limitations in effectiveness, new predator management techniques should

be investigated.  Assistance from the U.S. Department of Agriculture,

Wildlife Services Branch, from State wildlife agency furbearer biologists,

and other predatory bird and mammal specialists should be sought on

these matters.

4.2.1   Develop higher-efficiency nest exclosures.  Because exclosures

must be deployed quickly, and currently-designed exclosures are

heavy and labor- and time-intensive to erect, new exclosure

designs should be tested.  Prototypes should include lightweight

materials that are easier to transport and a design that is easy to

assemble and install.  

 

4.2.2   Develop California least tern exclosures that prevent harm to

western snowy plovers.   Resource managers should continue to

investigate modified designs for California least tern enclosures to

further minimize western snowy plover mortality. 

4.2.3   Identify, prioritize, and carry out needed investigations on

control of native and nonnative predators.  Aspects of the
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ecology of problematic avian predators (e.g., ravens and shrikes)

and native mammals (e.g., coyotes and gray foxes) that could be

used to gain an understanding of how to control their impact on

western snowy plover nesting areas during the plover breeding

season should be investigated.  Information also is needed on the

applicability and usefulness of other control methods, including

aversive techniques for conditioning predators to avoid foraging in

western snowy plover nesting areas or preying on western snowy

plover eggs, chicks, or adults.  Investigation is also needed to

develop methods to discourage gull colonies.  Aversive techniques

may include taste aversions, displaying predator carcasses, or

installing electric fences.  Effective modifications of signs and

fencing to prevent their use as predator perches also requires

investigation.  While in many cases there appear to be practical

obstacles to development of effective aversion techniques that can

be efficiently applied in the field, the goal of reducing predation

with minimum disruption to native predator populations that are

important to overall ecosystem balance is desirable and any

methods that appear potentially practical and useful should be

evaluated for success and cost-effectiveness.  Initial study trials

might be done at sites or seasons where western snowy plovers are

not present in order to minimize unplanned adverse impacts. 

Recovery unit working groups should identify and prioritize

studies needed and inform us of their recommendations.

4.2.4   Identify, prioritize, and carry out needed investigations on

predator management at the landscape level.  Resource

managers should investigate landscape-level management of

predators that inhabit western snowy plover nesting areas.  This

management could include removal of predator nest sites and other

predator attractants or habitat on lands surrounding western snowy

plover breeding areas.  Recovery unit working groups should

identify and prioritize studies needed and inform us of their

recommendations.
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4.2.5   Investigate techniques for identifying predators responsible

for individual nest predation events.  Techniques should be

developed to identify predators responsible for nest predation

events so that appropriate management measures can be applied. 

Such techniques could include installation of a remote video

camera to monitor western snowy plover nests and exclosures and

identify problematical predators.

4.3   Improve methods of monitoring population size and reproductive

success of western snowy plovers.  Methods used to monitor western

snowy plover populations have differed over time and from site to site.  To

measure progress toward recovery reliably, standard monitoring guidelines

have been developed (Appendix J).  Logistical and financial constraints

likely will preclude complete coverage of all areas, so sampling methods

should be developed.

4.3.1   Improve methods of monitoring western snowy plover

population size.  Not all western snowy plovers at a given location

are detected during a single survey, such as the annual breeding-

season window survey.  Consequently, correction factors are

necessary to extrapolate population size from window surveys. 

Correction factors are determined on a site-specific basis. 

Intensive monitoring and/or color banding make it possible to

know the number of western snowy plovers present at a site. 

When a window survey is completed, the ratio of the total number

of western snowy plovers to the number of western snowy plovers

counted provides a correction factor that may be used for future

window surveys of the site and for other sites with window surveys

but without intensive monitoring.  Site-specific correction factors

should be obtained for all major nesting locations.  When

correction factors have been determined for many sites, patterns

may emerge that allow correction factors to be applied more

broadly.  
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4.3.2   Develop sampling methods for annually estimating

reproductive success within each recovery unit.  While it is

extremely valuable to monitor clutch hatching success and chick

fledging success at each site as a measure of habitat quality, it is

critical to determine the number of young fledged per male for

each recovery unit to measure the potential for population stability

and growth.  Measuring the number of young fledged per male

requires intensive monitoring, and at sites with large numbers of

birds, some method of identifying individual males.  Extensive

color banding of adults and their young, enabling determination of

young fledged per male, has been undertaken in large portions of

coastal Oregon, the shoreline of Monterey Bay, and coastal San

Diego County for the past several years.  These efforts should

continue.  Since there are insufficient color band combinations to

monitor all individuals in every recovery unit, sampling procedures

should be developed to color band adequate samples of males, and

if necessary their chicks, in the other recovery units to obtain

estimates of the number of young fledged per male.  Color banding

for measuring reproductive success should be integrated with

banding for estimating population size. 

4.3.3   Develop methods to monitor western snowy plover survival

rates within each recovery unit.  Extensive color banding of adult

plovers and their young in coastal Oregon, the shoreline of

Monterey Bay, and coastal San Diego County has enabled survival

rates of adults and young to be calculated for several years (see

Population Status and Trends and Survival sections).  These efforts

should continue.  Information on survival rates of birds from other

recovery units can be derived from birds banded for monitoring

reproductive success or estimating population size. 

4.4 Conduct studies on western snowy plover habitat use and availability.

4.4.1  Identify western snowy plover brood habitat and map brood

home ranges.  Brood movements should be mapped and distances
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quantified to identify how large an area must be protected for

broods.  Determine home ranges of western snowy plovers through

radio telemetry studies.  Traditionally used brood habitat should be

identified and protected through actions 2 and 3.

4.4.2  Identify components of high-quality western snowy plover

brood rearing habitat.  The elements of high-quality brood

habitat should be determined to facilitate creation and enhancement

of suitable characteristics at other breeding locations.

4.4.3   Quantify wintering habitat needs of western snowy plovers

along the Pacific coast.  The amount of habitat needed to support

wintering western snowy plovers along the Pacific coast should be

determined.  This effort should include estimating the numbers of

western snowy plovers that can be supported at wintering locations

listed in Appendix B and identifying important site characteristics. 

This action will require consideration of wintering habitat quality

along the Pacific coast of the United States and Mexico, and

quantifying the combined interior and coastal populations.

4.4.4   Identify any important migration stop-over areas used by

migrating but not by breeding or wintering western snowy

plovers.  Additional information on western snowy plover

migration patterns is needed because migration involves

expenditure of energy that may affect survival or productivity. 

Although monitoring and protection of breeding and wintering

locations are currently higher priorities than protection of

migration sites, further investigations of, and protective measures

for, migration sites should be undertaken when feasible.  Threats

and management needs of identified migration stop-over habitat

should be evaluated and included in management monitoring, and

protection tasks (see action 1.6).
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4.5   Develop and implement a research program to determine causes of

adult western snowy plover mortality, including investigation of

possible causes, magnitude, and frequency of catastrophic mortality. 

Determine causes of mortality and the stage in the annual cycle (e.g., post-

breeding, migration, winter, pre-breeding, breeding) at which mortality

occurs for each sex and age class.  This assessment can be done through

intensive, bi-weekly monitoring to determine relative health and potential

for disease.  Monitoring could include fat content and weight related to the

season.

4.6  Improve techniques for banding western snowy plovers.  Improve the

technique for banding birds to reduce injuries.  Because western snowy

plover injuries are usually associated with Federal metal bands but not

with plastic bands, removal of U.S. Fish and Wildlife Service lettering

from the inside of the metal band should be investigated.  Eliminating use

of the U.S. Fish and Wildlife Service metal band also should be

considered.  Experimentation with new techniques must be conducted

cautiously and may need to include pre-testing on nonlisted surrogate

species.

4.6.1  Compile information regarding number and types of banding

injuries to western snowy plovers to determine extent and

causes of banding injuries.  Several banding injuries to western

snowy plovers have been reported.  However, there is currently no

consistent reporting of injuries to determine the extent or types of

injuries.  Working groups should compile information on banding

injuries to use in determining the type and extent of the problem

and in developing a course of action.  Information collected should

include number of injuries, type of injury (abrasion, foot loss,

broken leg, etc.), probable cause of injuries (foreign object lodged

between band and leg, wearing of band, etc.), effect of injuries on

behavior (breeding, foraging, predator avoidance), type of bands

(plastic or metal) associated with injuries, whether metal bands had

writing on the inside or other rough areas likely to cause abrasion

or lodging of foreign object.
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4.6.2  Review compiled information and determine and implement a

appropriate course of action to minimize banding injuries.  The

information complied in step 4.6.1 should be reviewed to

determine the appropriate course of action to minimize banding

injuries.  Review may reveal that banding injuries are rare or have

little impact on breeding success or survival, in which case no

changes to banding procedures may be necessary.  However,

extensive numbers of injuries or impacts on breeding success and

survival may require actions such as changing the location of metal

bands from the tarsus to tibiotarsus, discontinuing use of metal

bands, or using different band types.  All decisions regarding

changes to banding procedures should consider effects of such

changes to the type, quantity, and quality of data that may be

gathered from banding efforts, and whether such changes will

affect the ability to determine population trends, monitor success of

management actions, or otherwise affect recovery efforts.  For

example, discontinuing use of metal bands may affect the ability to

gather information on survival, longevity, and dispersal useful in

analyzing population viability.

4.7  Identify effects of oil spills on western snowy plovers.  Research should

be conducted on the direct and indirect effects of oil spills on western

snowy plovers, including, but not limited to:  (1) how oil spills affect the

plover’s prey base; (2) chronic effects of oiling; (3) transmission of oil on

partially-oiled birds from the breast to the egg; (4) at what stage oiled

plovers need to be captured or re-captured; (5) preferable methods to

remove oil from soiled birds; and (6) impacts to plovers during oil clean-

up and remediation activities. 

4.8   Monitor levels of environmental contaminants in western snowy

plovers.  When abandoned eggs and/or dead chicks that are not needed for

law enforcement investigations become available, they should be collected

for potential contaminants assessment.  Egg removal and salvage of dead

chicks should only be done by individuals possessing proper Federal and

State authorizations.  Chemical analysis of salvaged specimens should be
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coordinated through our Division of Environmental Contaminants.  All

salvaged eggs should be analyzed for organochlorine pesticides, total

polychlorinated biphenyls (PCB’s), selenium, mercury, and boron.   

All sampling should be opportunistic, based on availability of eggs that are

known to be abandoned.  Eggs should never be removed from the beach as

long as there is any realistic chance that they might hatch.  In the case of

unhatched eggs from a partially hatched clutch, eggs should not be

collected until at least 36 hours after the known hatch date of the other

eggs.  Full clutches should not be collected unless it is known that 35 or

more days have elapsed since the last egg was laid.  When this

opportunistic sampling of failed eggs indicates potential problems with

contaminants, follow up studies should be carried out (see action 4.9).

4.9 Design and conduct contaminants studies if monitoring of

contaminants in action 4.8 indicates potential contaminants effects. 

When opportunistic sampling of failed eggs (action 4.8) indicates potential

problems with contaminants, additional studies should be carried out to

evaluate the extent of contamination in western snowy plover diets, its

effects on nest success and egg hatchability, and its effects on various life

stages of snowy plovers (eggs vs. adults).  Thresholds when management

action is required should be identified.  When the target threshold is

exceeded research should be conducted to identify the source.

4.10 Identify, prioritize, and carry out needed investigations of the effects

of human recreation on western snowy plovers.  Many studies on the

effects of recreational activities on western snowy plovers have already

been conducted.  To avoid duplicating previous or ongoing efforts,

recovery unit working groups should evaluate and prioritize additional

study needs to determine the effects of human recreation on western

snowy plover.  Western snowy plover should be monitored for effects

from recreational activities such as off-road vehicle riding, horseback

riding, walking, jogging, fishing, aircraft, ultralight aircraft, and kite-

flying.
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4.11 Revise the population viability analysis (Appendix D), if needed, when

sufficient additional information on demographic characteristics

(survival rates, reproductive success) is available from each recovery

unit and information is obtained on the probability and magnitude of

catastrophic mortality events.  As new information on population

numbers, survival rates, and reproductive success are acquired from

monitoring (actions 1.1 and 1.2), monitoring techniques are improved

(action 4.3), and mortality sources and rates of mortality are determined

(action 4.5), the population viability analysis should be reviewed and

revised if additional information differs significantly from that used to

construct the original analysis.

5  Undertake public information and education programs.  Expanded efforts

are needed to increase public awareness of the needs of western snowy plovers,

other rare beach species, and the beach and dune ecosystem.  Public outreach

efforts should be a major focus of each of the working groups for the six

recovery units.  Appendix C, Table C-1 identifies 84 locations where public

information and education is either currently occurring or is recommended to

achieve management goals.       

5.1   Develop and implement public information and education programs. 

Millions of beach recreationists come in contact with western snowy

plover nesting and wintering areas each year.  Disregard to signs,

symbolic fencing, and leash laws by beach users can directly affect the

productivity and health of western snowy plovers on those beaches. 

Public information and education efforts play a key role in obtaining

compliance of beach recreationists with plover protection measures that,

in turn, affect the birds' recovery.  Central messages to the beach-going

public include:  (1) respect areas fenced or posted for protection of

plovers and other rare beach species; (2) do not approach or linger near

western snowy plovers or their nests; (3) if pets are permitted on beaches

used by plovers, keep the pets leashed; (4) don't leave or bury trash or

food scraps on beaches, as garbage attracts predators that may prey upon

plover eggs or chicks; and (5) do not build wood structures that can be

used as predator perches.
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Because of the importance of information and education for the western

snowy plover recovery effort, as part of this recovery plan, we developed

an Information and Education Plan for the Western Snowy Plover,

Pacific coast population (Appendix K).  

5.2   Inform Federal, State, and local resource/regulatory agencies and

local planning departments of threats to breeding and wintering

western snowy plovers and their habitats.  Periodic meetings and/or

workshops should be held to inform Federal, State, and local resource

management and regulatory agencies, and city and county planning

departments about threats, research, and management needs for plovers. 

A network of public agency staff from each of the six recovery unit

working groups should develop a coordinated approach to present this

information to these agencies periodically, or as needed. 

5.3   Develop and maintain updated information and education materials

on western snowy plovers.  Members of the six recovery unit working

groups should develop new western snowy plover information and

education materials for target audiences to stimulate public interest and

awareness.  In addition, all materials should be kept reasonably current

regarding the status of the species and protection efforts.  These

materials should also explain the need for conservation of the beach and

dune ecosystem and the plight of other rare beach-dwelling species. 

Videos detailing needed western snowy plover recovery actions by

location and recovery unit should be developed, and might be efficiently

produced in conjunction with updated public service advertisements.  

5.4   Alert landowners and beach-goers about access restrictions within

western snowy plover habitats.  Land managers should begin

providing informational and educational outreach at least 2 weeks prior

to the onset of the nesting season to provide beach-goers and interested

landowners with advance notice of impending restrictions on publicly-

owned western snowy plover breeding habitats.  This outreach is

particularly important for the first year of restrictions.  If necessary,
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follow-up publicity that includes information on citations issued to

violators should be implemented to help reinforce the message.

5.5   Provide trained personnel to facilitate protective measures, provide

public education, and respond to emergency situations.  Biologists,

docents, volunteers, and other personnel should be trained to patrol

western snowy plover nesting areas to monitor birds, distribute

educational materials, respond to emergency situations, and ensure that

beach-goers stay out of fenced areas and adhere to other plover

protection measures.  Biologists engaged in monitoring, management, or

research activities should also advance the public’s understanding of

plover management needs.  

5.6   Develop protocols for handling sick, displaced, injured, oiled, and

dead birds or salvaged eggs.   Land managers within each recovery unit

should develop protocols for all trained personnel identifying who

should be contacted when injured, dead, oiled, or displaced birds are

found, and who is permitted to handle these birds.  Federal and State

salvage permits are necessary for the disposal of dead birds and the

transportation of injured birds.  Federal and State endangered species

permits are necessary for wildlife rehabilitators to accept and care for

injured and sick birds.  Coordination with biologists that are monitoring

and banding western snowy plovers is essential for capture and release of

injured/rehabilitated birds.  Live chicks that are found should not be

moved or taken for rehabilitation as these chicks are often not

abandoned, even though plover adults may not be obvious at the time the

chicks are seen.  Protocols should also be developed on how to collect

and preserve salvaged eggs used for contaminants analysis. 

5.7   Establish a distribution system and repository for information and

education materials.  Land managers must distribute information and

education materials to target audiences.  To reach the large population of

potential beach-goers within a few hours’ drive of many major

metropolitan areas, broad-scale information and education mechanisms

should be implemented, including distribution by mass media such as
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newspapers, radio and television announcements, and internet web sites. 

Land managers should also focus their information and education efforts

on user groups at beach parking lot entry stations and kiosks, visitor

centers, marinas, beach-front housing developments, equestrian and

angler access points, and locations providing off-road vehicle permits. 

Public outreach efforts should be directed to groups within the

geographical location of the managed beaches (e.g., to private and

commercial equestrian users) and to groups outside of the area who use

the beaches on a regular or seasonal basis  (e.g., to off-road vehicle

associations from out-of-state or inland locations).  Land managers, with

the help of docents and volunteers, should coordinate with local school

teachers to develop and present environmental education lesson plans

and participatory activities for elementary and middle school groups.  

We will act as a central repository for current and new information and

education materials received; upon request, we will make these materials

available to recovery unit working groups and the general public.  We

will also maintain information on western snowy plovers at our website

(http://www.fws.gov/arcata).  Major distributional efforts should also

continue by Federal, State, and local agencies, and private conservation

organizations.

5.8   Establish a reporting and distribution system for annual monitoring

data and management techniques.  Our Arcata Fish and Wildlife

Office should coordinate and produce an annual report of submitted

breeding and wintering monitoring data and distribute it to recovery unit

working groups.  This report should describe results of monitoring

throughout the western snowy plover population’s range.  A distribution

system should also be established for sharing information on predator

management techniques, nest protection, etc. among working groups.

      

6   Review  progress towards recovery and revise recovery efforts as

appropriate.   Communication, evaluation, and coordination play a major role

in western snowy plover recovery efforts.  Land managers within each of the

six recovery unit working groups should review the effectiveness of their
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management activities in coordination with other members of their working

group, and revise management measures as appropriate.  They should also

provide results of annual population monitoring and the effectiveness of

management activities to their working group and to our Arcata Fish and

Wildlife Office.   

6.1  Develop and implement a tracking process for the completion of

recovery actions and the achievement of delisting criteria.  A

tracking process should be developed to track the completion of recovery

actions and progress toward delisting.  Utilizing information from

specific actions, the recovery criteria such as the implementation of

management activities can be tracked.  Information from the tracking

process can be used in outreach and in helping identify when the western

snowy plover can be delisted.

6.2  Review progress toward recovery annually within each recovery

unit working group and revise site-specific recovery efforts as

appropriate to meet recovery goals.  Communication, evaluation, and

coordination play a major role in western snowy plover recovery efforts. 

Land managers within each of the six recovery unit working groups

should review the effectiveness of their management activities in

coordination with other members of their working group, and revise

management measures as appropriate.  They should also provide results

of annual population monitoring and the effectiveness of management

activities to their working group and to our Arcata Fish and Wildlife

Office.

Additionally, the working groups in conjunction with land managers

should review success in meeting management goal breeding numbers

recommended in Appendix B, and develop recommendations for any

necessary revisions to those numbers based on site-specific conditions. 

Ongoing and needed management activities recommended in Appendix

C also should be evaluated and revised according to site specific

conditions.  Revisions to management goals and management activities

should be provided to our Arcata Fish and Wildlife Office.
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6.3  Assess the applicability, value, and success of this recovery plan to

the recovery of the western snowy plover every 5 years until the

recovery criteria are achieved.  Rather than revising the entire recovery

plan, it is proposed that minor revisions, clarifications, and prioritization

changes be made through an addendum, to be produced and distributed

every 5 years.  This addendum would address data gaps identified in this

version of the recovery plan including recommended management

prescriptions, specific habitat management recommendations,

management goal breeding numbers, directed surveys; and necessary

changes discussed in previous recovery actions.  It would provide a

summary of the recovery actions implemented to date, and it would be a

forum to solicit comments from the Recovery Team, stakeholders, and

others interested parties on any proposed major changes.  Major changes,

elimination, or addition of recovery actions may initiate a revision.

6.4 Prepare a delisting package for the Pacific coast population of the

western snowy plover.  If actions 6.1 through 6.3 indicate recovery

criteria have been met, actions to ameliorate or eliminate threats have

been implemented and determined to be effective, and analyses of

threats demonstrate that threats identified during and since the listing

process have been ameliorated or eliminated, prepare a delisting

package.

6.5 Prepare and implement a post-delisting monitoring plan.  If delisting

is warranted, prepare a post-delisting monitoring plan.  Section 4 of the

Endangered Species Act requires, in cooperation with the States,

monitoring for a minimum of five years all species that have been

recovered (i.e., delisted). 

7   Dedicate sufficient U.S. Fish and Wildlife Service staff for coordination of

western snowy plover recovery implementation.  Our Arcata Fish and

Wildlife Office holds lead responsibility for coordinating implementation of

western snowy plover recovery.  We should assure that the Arcata Fish and

Wildlife Office has sufficient staff to handle the primary responsibility of

implementing the western snowy plover recovery plan.  Duties should include
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coordination and distribution of monitoring information and educational

materials; transmission of copies of annual population monitoring results to

our field offices that are responsible for western snowy plover issues;

compilation and distribution of annual population status updates to all

working groups; coordination with our other field offices in CNO and Region

1 regarding western snowy plover conservation actions, consultations, habitat

conservation plans, and permits; facilitating coordination among the working

groups created for the six recovery units; and fund raising to support recovery

implementation actions.

8   Establish an international conservation program with the government of

Mexico to protect western snowy plovers and their breeding and wintering

locations in Mexico.  Meeting the recovery goals outlined in this recovery plan

is dependent only on actions recommended for implementation along the

Pacific coast of the United States.  However, other actions are identified for

Mexico to complement conservation efforts in the United States.  Efforts

should be made to establish an international conservation program between

the U.S. Fish and Wildlife Service and Mexico’s National Institute of

Ecology, Ministry of Environment, Natural Resources and Fisheries. 

Programs to facilitate implementation of this conservation program should

include Partners in Flight, North American Waterfowl Management Plan, and

the Borderlands Initiative.    

8.1   Develop a joint effort between the United States and Mexico to

protect western snowy plover populations and their habitat.  Joint

efforts should be implemented to determine important habitat in Mexico

and protect these breeding and wintering locations from human

disturbance. 

8.2   Encourage research and monitoring of breeding and wintering

western snowy plovers in Baja California, Mexico, by universities

and authorities of Mexico.  Joint efforts should be made to develop and

implement a long-term monitoring program for western snowy plover

populations of Mexico.  They should include developing methods for

consistent monitoring, coordination of banding and color-marking with
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banders from the United States, assessment of the population status of

breeding and wintering birds, and assessment of environmental impacts

that may adversely affect plover populations.

8.3  Encourage development and implementation of public information

and conservation education in Mexico for western snowy plovers. 

Public information and educational efforts should be coordinated and

implemented by the United States and Mexico.  They should include

development of bilingual pamphlets for distribution to anglers, tourists,

and local communities, and construction and placement of bilingual

signs alerting them of the presence of nesting western snowy plovers.

9   Coordinate with other survey, assessment, and recovery efforts for the

western snowy plover throughout North America.  Western snowy plovers

range through much of North America, and many individuals of the Pacific

Coast population of western snowy plovers may overwinter in areas that overlap

with other populations.  Participation and coordination with other groups

working on survey, assessment, and recovery efforts may yield valuable

information on the distribution, status, and management needs for the Pacific

Coast population of the western snowy plover.  This coordination effort should

be included in establishment of an international conservation program with

Mexico.



212



213

IV.  IMPLEMENTATION SCHEDULE

The following Implementation Schedule outlines actions needed, responsible

parties, and estimated costs to recover the United States portion of the Pacific coast

population of the western snowy plover.  Considering the recovery criteria, results

of the population viability analysis (Appendix D), and fulfillment of the

recommendations contained in the recovery plan, recovery of the western snowy

plover could occur in approximately 40 years.  This time estimate assumes

dedicated, proactive efforts toward improvements in western snowy plover

management in the near-term, and subsequent management at a maintenance level

commensurate with fulfillment of the recovery criteria.

The total cost of implementing actions outlined in this recovery plan over 40 years

is $149,946,000.  However, this figure represents only a portion of the overall costs

because the cost of many actions cannot be estimated at this time.  For example,

costs associated with intensive protection and management on Federal and State

lands (Action 3.3) should be determined by members of each of the six recovery

unit working groups because they are most familiar with their site-specific needs

and constraints.  Costs of many actions were estimated based on current

management recommendations provided in Appendix C.  However, coastal

ecosystems are dynamic and necessary management actions may vary with time, as

site conditions change.  Improvements over time in methods for predator control,

control of nonnative vegetation, and monitoring are also expected and may affect

actual costs.

 

It should be recognized that expenditure of funds for recovery of the western

snowy plover will provide far-reaching benefits beyond those gained for a single

species.  Allocation of these funds will also benefit many other sensitive fish and

wildlife species, the coastal beach-dune ecosystem, public appreciation for natural

habitats, and aesthetics.  These estimated costs do not reflect a cost/benefit analysis

that incorporates other values or economic effects with implementation of the

recommendations contained in this recovery plan.  

We believe that protection and management costs could be substantially reduced

by selecting protection strategies that are more restrictive of other beach uses. 
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While we believe that it is neither feasible nor desirable to completely eliminate

beach recreation in most western snowy plover habitat, we also recognize that

management strategies that protect western snowy plovers on beaches where public

use is also maintained require a continuing commitment of person-power, and are

inherently expensive.

The Implementation Schedule lists and ranks actions that should be undertaken

within the next 5 years.  This schedule will be reviewed routinely until the recovery

objective is met, and priorities and actions will be subject to revision.
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Key to Acronyms used in the

Implementation Schedule

Definition of action priorities:

Priority 1 - An action that must be taken to prevent extinction or prevent the

species from declining irreversibly in the foreseeable future.

Priority 2 - An action that must be taken to prevent a significant decline in species

population or habitat quality, or some other significant negative impact short of

extinction.

Priority 3 - All other actions necessary to provide for full recovery of the species.

Definition of action durations and costs:

Annual - An action that will be implemented each year.

Continual - An action that will be implemented on a routine basis once begun.

Ongoing - An action that is currently being implemented and will continue until

action is no longer necessary.

As needed - An action that will be implemented on an “as needed” basis.

Unknown - Either action duration or associated costs are not known at this time.

To Be Determined (TBD) - Costs to be determined at a later date.
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Responsible parties*: 

ARMY U.S. Army

BLM U.S. Bureau of Land Management

CCC California State Coastal Commission

CDFG California Department of Fish and Game

CDPR California Department of Parks and Recreation

CE U.S. Army Corps of Engineers

CI Cities 

CO Counties

CON California Coastal Conservancy

EBRPD East Bay Regional Park District

ES U.S. Fish and Wildlife Service, Division of Ecological Services

(includes Endangered Species and Contaminants)

FAA U.S. Department of Transportation, Federal Aviation

Administration

HARD Hayward Area Recreation and Park District

IA U.S. Fish and Wildlife Service, Office of International Affairs

LE U.S. Fish and Wildlife Service, Division of Law Enforcement

LMAO Land Management Agencies and Organizations and other

Cooperators.

(This category includes Federal and local land management

agencies listed above, private organizations and individuals

that own and manage snowy plover breeding and wintering

habitat, and private conservation groups that provide on-site

protection of lands owned by others.)

MPOSD Mid-Peninsula Open Space District

MPRPD Monterey Peninsula Regional Park District

NASA National Aeronautics and Space Administration-Ames Research

Center

NAVY U.S. Navy

NMFS National Marine Fisheries Service

NPS National Park Service

ODFW Oregon Department of Fish and Wildlife

ODLCD Oregon Department of Land Conservation and Development

OPRD Oregon Parks and Recreation Department
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P Private landowners (except HARD, MPOSD, and TNC)

PA U.S. Fish and Wildlife Service, Public Affairs

PGH Port of Grays Harbor

PO Port of Oakland

PRBO Point Reyes Bird Observatory Conservation Science

PSL Port of San Luis Harbor District

RSCH Research institutions and agencies

RW U.S. Fish and Wildlife Service, Division of Refuges and Wildlife

(includes Realty)

SDRPJPA San Dieguito River Park Joint Powers Authority

TNC The Nature Conservancy

TPL Trust for Public Land

USAF U.S. Air Force

USCG U.S. Coast Guard

USFS U.S. Forest Service

USFWS U.S. Fish and Wildlife Service

BBL U.S. Geological Survey, Bird Banding Laboratory

BRD U.S. Geological Survey, Biological Resources Division

USMC U.S. Marine Corps

WDFW Washington Department of Fish and Wildlife

WDNR Washington Department of Natural Resources

WS U.S. Department of Agriculture, Wildlife Services Branch

WSPRC Washington State Parks and Recreation Commission

* All responsible parties listed for actions in Implementation Schedule are

considered lead agencies for those actions.
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     IMPLEMENTATION SCHEDULE     

Western Snowy Plover Pacific Coast Population Recovery Plan

 Cost Estimate (in $1,000 units) 

Priority

No.

 Action

 Description

Action

Number

Action

Duration

  Responsible

Parties

Total 

Costs FY1 FY2 FY3 FY4 FY5 Comments/Notes

1 Annually monitor

abundance, population

size and  distribution at

breeding and wintering

locations.

1.1 annual LMAO, CO, CI,

RSCH

2,194 54.9 54.9 54.9 54.9 54.9 Assumes 157 window survey days,

with  2 biologists per location at. 

Action needed to determine

fulfillment of recovery criteria.      

1 Develop and implement a

program to monitor

productivity and annual

survival.

1.2 annual LMAO, CO, CI.

RSCH

TBD Action  needed to determine

fulfillment of recovery criteria.  

Depends partly on completion of

4.3.2 and 4.3.3.   

1 Develop and implement a

program to monitor 

habitat condition and

threats at all breeding and

wintering sites.

1.3 annual LMAO, RSCH 1,125 60 27 27 27 27 Assumes initial cost for

development of standardized

monitoring program and subsequent

monitoring  for 155 sites.

3 Develop and implement
training and certification
programs for western
snowy plover survey
coordinators and
observers.

1.4 continual ES, LMAO,

RSCH

363.5 32 8.5 8.5 8.5 8.5 Assumes initial cost to develop

program and subsequent

implementation.



 Cost Estimate (in $1,000 units) 

Priority

No.

 Action

 Description

Action

Number

Action

Duration

  Responsible

Parties

Total 

Costs FY1 FY2 FY3 FY4 FY5 Comments/Notes
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3 Improve submittal
system for monitoring
data to ensure consistent
reporting.

1.5 continual ES, LMAO, BBL,

PRBO

346 32 8 8 8 8 Assumes initial cost to develop

submittal and reporting system and

subsequent annual review.

3 Assess and evaluate  new

breeding wintering and

migration areas for

threats and management

needs and update lists as

data become available.  

1.6 continual ES, LMAO,

PRBO 

TBD Depends on results of annual

surveys and monitoring.

3 Coordinate monitoring of

snowy plovers and

California least terns to

minimize disturbances.  

1.7 annual ES, RW, NAVY,

USMC, USAF,

CDFG, CDPR,

WS, BRD

1,020 25.5 25.5 25.5 25.5 25.5 Coordinate at biannual pre- and

post-season California least tern

monitoring meeting.  Assumes 2

meetings at 2 days per meeting with

9 agency staff attending.

3 Develop a post-delisting

monitoring plan.

1.8 TBD ES, LMAO, CO,

CI, RSCH

TBD



 Cost Estimate (in $1,000 units) 

Priority

No.

 Action

 Description

Action

Number

Action

Duration

  Responsible

Parties

Total 

Costs FY1 FY2 FY3 FY4 FY5 Comments/Notes
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1 Develop a prioritized list

of wintering and

breeding sites where

natural coastal processes

need protection and/or

enhancement.

2.1.1 2 yrs ES, LMAO, 

CO, CI, RSCH

59.65 59.65 Assumes time to evaluate sites and

development of the prioritized list.

1 Identify and implement

mechanisms to protect,

enhance or restore

natural coastal processes.

2.1.2 continual ES, LMAO, 

CO, CI, RSCH 

TBD Incorporate into ongoing  

management in action 3.  Costs will

depend on mechanisms identified

and carried out.

1 Develop and implement

prioritized removal and

control for introduced

beachgrass and other

non-native vegetation.

2.2.1.1 continual  CE, LMAO, CO,

CI

TBD App C identifies 86 sites.  Costs

range for mechanical, manual and/or

chemical control: $1,000 to

$87,000/hectare ($400 to $35,000

per acre). 

2 Replace exotic dune

plants with native dune

vegetation where it is

likely to improve habitat.

2.2.1.2 continual CE, LMAO, CO,

CI

TBD Estimated cost of plant ing native

vegetation: $30,000 per hectare

($12,000 per acre).  Number of sites

to be determined.



 Cost Estimate (in $1,000 units) 

Priority

No.

 Action

 Description

Action

Number

Action

Duration

  Responsible

Parties

Total 

Costs FY1 FY2 FY3 FY4 FY5 Comments/Notes
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3 Evaluate breeding and

wintering sites to

determine whether

dredged materials may be

used to enhance or create

nesting habitat.

2.2.2.1 2 yrs CE, ES, LMAO,

CO, CI

110 55 55 Assumes cost to evaluate each site.

3 Develop and implement

plans to use dredged

materials may be used to

enhance or create nesting

habitat.

2.2.2.2 ongoing CE, ES, LMAO,

CO, CI

TBD Costs will depend on completion of

acts on 2.2.2.1.

3 Identify sites where

beach nourishment may

be effective in creating

and enhancing habitat.

2.2.3.1 2yrs CE, ES, LMAO,

CO, CI

110 55 55 Assumes cost to evaluate each site.

3 Develop and implement

beach nourishment plans

for site identified in

action 2.2.3.1.

2.2.3.2 ongoing CE, ES, LMAO,

CO, CI

TBD Cost dependent on number of sites

identified in 2.2.3.1 and outcome of

4.1.1.



 Cost Estimate (in $1,000 units) 

Priority

No.

 Action

 Description

Action

Number

Action

Duration

  Responsible

Parties

Total 

Costs FY1 FY2 FY3 FY4 FY5 Comments/Notes
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1 Create, manage, and

enhance coastal ponds

and playas for breeding

habitat.

2.2.4 ongoing ES, RW, CE,

CDFG, NASA,

HARD, LMAO

TBD App C identifies 15 sites.  Costs

dependent on type and area of

restoration.

1 Seasonally close areas

used by  breeding snowy

plovers.

2.3.1.1.1 annual LMAO, CO,

CON, CI

559.2 13.98 13.98 13.98 13.98 13.98 App C identifies 81 sites.  Assumes

cost to close these sites.

1 Fence areas used by

breeding snowy plovers

2.3.1.1.2 annual LMAO, CO,

CON, CI

14,840 371 371 371 371 371 App C identifies 64 sites.  Cost

assumes 1 kilometer fencing

required per site at a cost of $5,900

per kilometer.

1 Post signs in areas used

by  breeding snowy

plovers

2.3.1.1.3 annual LMAO, CO,

CON, CI

202 5 5 5 5 5 App C identifies 65 sites.  Cost

dependent on number of signs

needed at each site, but assumes cost

for installation  and a minimum of 4

signs at $20 per sign.

1 Evaluate effects of

existing and planned

access at all breeding and

wintering locations and

any new locations

identified.

2.3.1.2.1 1 year LMAO, CO, CI 455 455 Appendix C identifies 81 sites. 

Assumes cost to conduct use survey

for the identified sites.

1 Develop and implement

plans to minimize

adverse access effects.

2.3.1.2.2 continual LMAO, CO, CI TBD Costs depend on outcome of

2.3.1.2.1.
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No.

 Action

 Description

Action

Number

Action

Duration
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Parties

Total 

Costs FY1 FY2 FY3 FY4 FY5 Comments/Notes
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3 Implement and enforce

pet restrictions.

2.3.2 continual LMAO, CO, CI 39,406 985 985 985 985 985 Appendix C identifies 120 sites

Assumes staff time to implement

and enforce restrictions at the

identified sites.

1 Annually review

recreational activities and

develop and implement

plans to prevent

disturbance from

disruptive recreational

activities at breeding and

wintering sites 

2.3.3 annual LMAO, CO, CI 21,948 549 549 549 549 549 Assumes staff cost to develop and

implement plans at each site

annually.

3 Prevent driftwood

removal through posting

of signs

2.3.4 continual LMAO, CO, CI 1,805 50 45 45 45 45 Appendix C identifies 26 sites.  Cost

dependent on number of signs

needed at each site, but assumes cost

for installation  and a minimum of 4

signs at $20 per sign.

1 Prevent disturbance,

mortality, and habitat

degradation by

prohibiting or restricting

off-road vehicles and

beach-raking machines.

2.3.5 continual LMAO, CO, CI 18,760 469 469 469 469 469 Appendix C identifies 101 sites. 

Assumes staff time for monitoring

on weekends.

3 Implement restrictions on

horseback riding through

annual coordination.

2.3.6 annual LMAO, CO, CI 1,033.7 25.8 25.8 25.8 25.8 25.8 Appendix C identifies 72 sites.

Assumes staff time to implement

restrictions.



 Cost Estimate (in $1,000 units) 

Priority

No.

 Action

 Description

Action

Number

Action

Duration

  Responsible

Parties

Total 

Costs FY1 FY2 FY3 FY4 FY5 Comments/Notes
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3 Implement and enforce

restrictions on livestock

through annual

coordination.

2.3.7 annual LMAO, CO, CI 255 6.3 6.3 6.3 6.3 6.3 Appendix C identifies 18 sites.

Assumes staff time to implement

restrictions.

1 Determine enforcement

needs and provide

sufficient wardens,

agents or officers to

enforce protective

measures in breeding and 

wintering habitat.

2.3.8.1 continual LE, LMAO,

CO, CI 

TBD Cost will depend on identified

enforcement needs.

3 Develop and implement

training programs for

enforcement personnel to

improve enforcement of

regulations and minimize

effects of enforcement.

2.3.8.2 continual LE, LMAO, CO,

CI

320 8 8 8 8 8 Annual training cost estimate $8,000

per year.

2 Develop and implement a

program to annually

coordinate with local

airports, aircraft

operations regarding

minimum altitude

requirementss.

 2.3.9  annual LMAO, CO, 

CI, FAA, LE

339.8 8.5 8.5 8.5 8.5 8.5 Assumes staff costs per recovery

unit to compile li st and notify

aircraft operations and facilities.

3 Implement and enforce

anti-littering regulations. 

2.4.1.1 annual LMAO, CO, CI TBD Incorporate into ongoing

management and Action 3. 



 Cost Estimate (in $1,000 units) 

Priority

No.

 Action

 Description

Action

Number

Action

Duration

  Responsible

Parties

Total 

Costs FY1 FY2 FY3 FY4 FY5 Comments/Notes
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3 Evaluate the effects of

current litter and  garbage

management on

predation at breeding and

wintering sites.

2.4.1.2 2 yrs LMAO, CO, CI 110 55 55 Assumes evaluation time per site.

3 Develop and implement

garbage and litter

management plans where

litter and garbage

contribute to predation.

2.4.1.3 continual LMAO, CO, CI TBD Costs will depend on 2.4.1.2 and

plans developed.

3 Annually identify and

remove predator perches

and unnatural habitats

attractive to predators.

2.4.2 continual LMAO, CO, CI 375.2 9.4 9.4 9.4 9.4 9.4 Assumes staff time to complete

action each year.

1 Erect predator exclosures

to reduce egg predation

and improve

productivity.

2.4.3 annual LMAO, CO, CI 18,266 456 456 456 456 456 App C identifies 53 sites.  Assumes

cost per unit installation.

1 Evaluate the need for

predator removal and

implement where

warranted and feasible.

2.4.4 as

needed

LMAO, CO, CI,

WS, CDFG

TBD App C identifies 61 sites for

additional predator control.  Costs

dependent on assessment of needs

and feasability.

3 Remove bird and

mammal carcasses in

nesting areas.

2.4.5 as

needed

LMAO, CO, CI TBD
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No.

 Action

 Description

Action

Number
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Parties
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Costs FY1 FY2 FY3 FY4 FY5 Comments/Notes
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1 U.S. Fish and Wild life

Service biologists should

participate in Area

Committees responsible

for maintaining the Area

Contingency Plans for

the Pacific Coast to

facilitate the updating of

spill response plans to

include protection of

western snowy plovers.

2.5.1 annual ES 5,154 128.9 128.9 128.9 128.9 128.9 Assumes staff time from the six ES

office responsible for coastlines of

CA, OR, and WA.

1 Assign monitors to

beaches that are

inhabited by western

snowy plovers to protect

western snowy plovers

from injury during spill

responses.

2.5.2 as

needed

ES, USCG, 

LMAO, CO, CI

1,984 49.6 49.6 49.6 49.6 49.6 Assumes cost of two weeks of

monitoring for five incidents per

year.

2 Compensate the loss of

plover breeding and

wintering habitat

associated with recovery

efforts for other sensit ive

species.

2.6 ongoing ES, RW, 

CE, LMAO

TBD Costs dependent on effectiveness of

minimizing habitat loss.

3 Investigate feasibility and

methods for discouraging

pinniped use of nesting

areas.

2.7.1 5 yrs ES, NMFS,

NAVY, LMAO

320 64 64 64 64 64 Assumes staff time to investigate.
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227

3 Identify areas where

pinniped use is

negatively affecting

nesting and implement

any appropriate methods.

2.7.2 TBD ES, NMFS,

NAVY, LMAO

TBD Costs dependent on number of sites

identified and methods determined

in 2.7.1.

1 Establish and maintain

snowy plover working

groups for each of the six

recovery units.

3.1 continual ES, LMAO, 

CO, C I, P

3,650 96 96 91 91 91 Essential mechanism to advance

plover recovery.  Includes biannual

meeting costs and  staff costs to

establish new working groups.

2 Develop and implement

regional participation

plans for each of the six

recovery units.

3.2 1 yr for

develop-

ment,

continual

thereafter

ES, LMAO 193 193 Assumes staff cost to develop and

implement participation plans.

3 Develop and implement

management plans for

Federal lands.

3.3.1 ongoing RW, ARMY,

BLM, CE,

NASA, NAVY,

NPS, USAF,

USMC, USFS

TBD Implementation cost dependent on

content of plans developed.
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Parties
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3 Develop and implement

management plans and

Habitat Conservation

Plans on State wildlife

areas, State ecological

reserves, and State

beaches.

3.3.2 5 years CDFG, CDPR,

ODFW, OPRD, 

WDFW, WDNR, 

WSPRC

966 193 193 193 193 193 Assumes cost for each recovery unit

to assist in development. 

Implementation cost to be

determined.

3 Develop and implement

Habitat Conservation

Plans or other

management plans for

sites owned by local

governments or private

landowners.

3.4 5 years ES, LMAO,  CO,

CI, P, EBRPD,

HARD, MPOSD,

MPRPD, PGH,

PO, SL, TNC,

SDRPJPA

966 193 193 193 193 193 Assumes cost for each recovery unit

to assist in development. 

Implementation cost to be

determined.

2 Provide technical

assistance to local

governments in

developing and

implementing local land

use protection measures

through periodic

workshops.

3.5 10 years ES, CCC, CDFG,

CDPR, CON,

ODFW, ODLCD,

OPRD, WDNR, 

WDFW, WSPRC, 

CO, CI

TBD Estimated at 2 workshops per

recovery unit at a cost of $

(Patty Carol in RO)
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 Action
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Number
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3 Develop and implement

cooperat ive programs

and partnerships with the

California State Coastal

Commission, the Oregon

Department of Land

Conservation and

Development, the

Washington State Parks

and Recreation

Commission, the Oregon

Parks and Recreation

Department, the

California Department of

Parks and Recreation,

and the Oregon

Department of Fish and

Wildlife.

3.6 continual ES, CCC,

ODLCD, ODFW,

OPRD, CDPR,

WSPRC

TBD Costs may vary from year to year

based on identified program needs.

3 Obtain long-term

agreements with private

landowners.

3.7 12 years ES, CDFG, P

CDPR, ODFW,

WDFW, WSPRC,

LMAO

2,319 193 193 193 193 193 Assumes staff time to facilitate  6

agreements per year per recovery

unit.  Appendix C identifies 72 sites.

3 Identify and protect

habitat available for

acquisition.

3.8 ongoing CON, ES, RW,

LMAO

TBD
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3 Ensure that any section

10(a)(1)(B) and section

7(a)(2) permits contribute

to Pacific coast western

snowy plover

conservation.  

3.9 ongoing ES, 

Federal agencies

1,288 32`32 32 32 32 32 Assumes staff time for annual

evaluation.

3 Ensure that section 7

consultations contribute

to Pacific coast western

snowy plover

conservation.

3.10 ongoing ES, 

Federal agencies

1,288 32`32 32 32 32 32 Assumes staff time for annual

evaluation.

2 Evaluate  effectiveness of

habitat restoration by

removal of introduced

beachgrass and identify

additional studies

necessary.

4.1.1 continual CON, ES,

LMAO, RSCH

TBD Depends on the number and location

of sites as well as the temporal

duration of the restoration project.

3 Evaluate the impacts and

potential benefits of past

and ongoing beach

nourishment activities

and identify and carry

out any additional studies

necessary.

4.1.2 ongoing ES, LMAO, 

RSCH, CE, CI,

CO

TBD

2 Develop higher-

efficiency nest

enclosures.

4.2.1 ongoing ES, LMAO, 

RSCH

20 10 5 3 2 0 Compare new exclosures with

current ones to determine effects on

snowy plovers.   
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2 Develop California least

tern enclosures that

prevent harm to snowy

plovers.

4.2.2 as

needed

ES, USMC, 

CDFG, CDPR, 

LMAO, RSCH

TBD Costs specific to sites with

California least tern enclosures. 

Estimated cost for materials

(fencing/posts):  $7 per linear foot

($23 per meter).

3 Identify, prioritize and

carry out investigations

on control of predators.

4.2.3 as

needed

ES, RW, 

LMAO, WS,

CDFG, RSCH,

CO, CI, P

TBD Cost dependent on number and

types of studies identified.

3 Investigate predator

management at the

landscape level.

4.2.4 as

needed

ES, RW, LMAO,

WS, RSCH, CO,

CI, P

TBD Costs dependent on number and

types of studies identified.

3 Investigate techniques for

identifying nest

predators.

4.2.5 continual LMAO, RSCH TBD

2 Improve methods of

monitoring population

size.  

4.3.1 ongoing ES, LMAO,

RSCH

TBD Dependent on cos ts of intensive

monitoring of some sites.

2 Develop sampling

methods for annually

estimating reproductive

success.

4.3.2 2 years ES, RSCH 64 64 Assumes time to compile and review

data and develop methodology. 

3 Develop methods to

monitor plover survival

rates.

4.3.3 ongoing ES, LMAO, 

RSCH

TBD



 Cost Estimate (in $1,000 units) 

Priority

No.

 Action

 Description

Action

Number

Action

Duration

  Responsible

Parties

Total 

Costs FY1 FY2 FY3 FY4 FY5 Comments/Notes

232

3 Identify brood habitat

and map brood home

ranges.

4.4.1 ongoing

continual

ES, LMAO, 

RSCH, CO, CI, P

TBD Costs dependent on study design.

May include radio telemetry.

3 Identify components of

high-quality brood

rearing habitat

4.4.2 1 year ES, LMAO, 

RSCH, CO, CI, P

131 131 Assumes study at 6 geographically

representative sites for duration of

breeding season.  

3 Quantify wintering

habitat needs along the

Pacific coast.

4.4.3 5 years ES, RSCH, BRD,

PRBO 

75 75 Assumes study at 6 geographically

representative sites during winter

months.  

3 Identify important

migration stop-over

habitat.

4.4.4 ongoing ES, LMAO TBD

3 Develop and implement a

research program to

determine causes of adult

mortali ty.

4.5 ongoing LMAO, RSCH TBD Costs dependent on study design.

3 Compile information

regarding number and

types of banding injuries

to plovers.

4.6.1 1 year ES, RSCH,

PRBO, BRD,

BBL

32 32 Assumes staff time to develop,

distribute and compile information

requests.

3 Review compiled

information (see 4.6.1)

and determine and

implement an appropriate

course of action.

4.6.2 1 year ES, RSCH, 

PRBO, BRD, 

BBL

32 Assumes staff time to review

compiled information, distribution

and coordination with other

responsible parties.
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3 Identify effects of oil

spills on snowy plovers.

4.7 as

needed

ES, RSCH, 

BRD, LMAO

TBD Typical range of cost for study is

estimated between $25,000 -

$100,000.

3 Monitor levels of

environmental

contaminants in snowy

plovers.

4.8 as

needed

ES, RSCH, 

BRD, LMAO

TBD Depends on number and type of

samples.  Cost estimate  $700 per

sample, but may  vary depending on

type of contaminant. 

3 Design and conduct

contaminants studies if

monitoring of

contaminants in action

4.8 indicates potential

contaminants effects.

4.9 as

needed

LMAO, ES,

RSCH, BRD

TBD Depends on number of sites and

samples analyzed. Cost estimates for

studies range from $25,000 to

$50,000 per site.

3 Identify, prioritize and

carry out studies on  the

effects of human

recreation on western

snowy plovers.

4.10 ongoing LMAO, ES,

RSCH, PRBO,

BRD

TBD Costs dependent on research needs

identified.

3 Revise the population

viability analysis when

sufficient additional

information is available

4.11 1 year ES, RSCH,

PRBO, BRD

25 Assumes cost to conduct  modeling.

2 Develop and implement

public information and

education programs.

5.1 ongoing ES, PA, 

LMAO

TBD TBD TBD TBD TBD TBD Depends on individual recovery unit

strategies. See Appendix K

(Information & Education Plan) for 

estimates of component expenses.
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3 Inform Federal, State and

local planning agencies

and local planning

departments of threats to

breeding and wintering

snowy plovers and their

habitats.

5.2 continual ES, LMAO,

CCC, CDFG,

CDPR, ODFW,

ODLCD, OPRD,

WDFW, WDNR,

WSPRC, CO/CI

TBD

3 Develop and maintain

updated information and

education materials on

snowy plovers.

5.3 ongoing ES, PA, LMAO, 

CO, CI

TBD Incorporate into ongoing 

management and Action 3.1  through

3.10.  See Appendix K

3 Alert landowners and

beach-goers about access

restrictions within snowy

plover habitats.

5.4 ongoing ES, 

PA, 

LMAO, 

CO, CI

TBD Incorporate into ongoing

management and Action 3.1  through

3.10.  See Appendix K 

3 Provide trained personnel

to facilitate protect ive

measures, provide public

education, and respond to

emergency situations.

5.5 continual LMAO, CO, CI TBD Need to secure funds for volunteer

coordinator and staff to train

volunteers. Incorporate into Action

3.1 through 3.10.  See Appendix K.

3 Develop protocols for

handling sick, displaced,

injured, oiled, and dead

birds or salvaged eggs.

5.6 1 with

periodic

review

LMAO, 

CO, CI 

32.2 32.2 Assumes staff time to develop

protocol.
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3 Establish a distribution

system and repository for

information and

education materials.

5.7 continual ES, LMAO, 

CO, CI

TBD Incorporate into ongoing

management and Action 3.1  through

3.10  and 7.   See Appendix K.

3 Establish a reporting and

distribution system for

annual monitoring data.

5.8 annual ES 644 16 16 16 16 16 Assumes time spent collecting and

compiling data.

2 Develop and implement a

tracking process for the

completion of recovery

actions and the

achievement of delisting

criteria.

6.1 continual ES, RW, ARMY, 

BLM, CE,

NASA, NAVY,

NPS, USAF,

USFS, USMC,

CDFG, CDPR,

ODFW,  OPRD,

WDFW, WDNR,

WSPRC, LMAO

688 64 16 16 16 16 Assumes staff time to develop and

implement tracking process.

3 Review progress toward

recovery annual ly.

6.2 annual ES, LMAO 566 14 14 14 14 14 Assumes staff time to compile and

review data.

3 Assess the applicabili ty,

value and success of this

plan to the recovery of

the western snowy plover

every 5 years.

6.3 every 5

years

258 32.2 Assumes staff time to review every

5 years.

3 Prepare a delisting

package for the Pacific

coast population of the

western snowy plover.

6.4 6 months ES 64 64 Assumes staff time to prepare

delisting package.
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3 Prepare and implement a

post-delisting monitoring

plan.

6.5 6 months ES 64 64 Assumes staff time to prepare and

implement post-delisting monitoring

plan.

1 Dedicate sufficient U.S.

Fish and Wildlife Service

staff for coordination of

western snowy plover

recovery implementation.

7 continual ES 5,152 128.8 128.8 128.8 128.8 128.8 Assumes staff time to coordinate

recovery implementation

3 Develop a joint United

States and Mexico effort

to protect snowy  plover

populations and their

habitat.

8.1 continual ES, IA TBD

3 Encourage research and

monitoring of breeding

and winter ing snowy

plovers in Baja

California, Mexico by

universities and

authorities of Mexico.

8.2 continual ES, IA, RSCH,

BRD

TBD

3 Encourage development

and implementation of

public information and

conservation education in

Mexico.

8.3 continual ES, IA, PA TBD
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3 Coordinate with other

survey, assessment, and

recovery efforts for the

western snowy plover

throughout North

America.

9 continual ES, IA, RSCH,

BRD

TBD

Total Cost of Recovery through 2046: $149,946,000 plus additional costs that cannot be estimated at this time.
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