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SUMMARY

Canada geese (Branta canadensis), mallard ducks (Anas platyrhynchos), mute swans (Cygnus
olor) and domestic or feral waterfowl have many positive values but they can also cause damage
to property, agricultural resources, natural resources, and pose risks to human health, and human
safety. This EA analyzes the potential environmental impacts of alternatives for United States
Department of Agriculture, Animal and Plant Health Inspection Service, WS (WS) involvement
in the reduction of conflicts with and damage by waterfowl in Minnesota. The WS activities
considered in this EA could be conducted at any site in Minnesota where a need exists and where
WS assistance is requested including private and public property.

Alternatives examined in the EA include an aternative in which WS does not become involved
in waterfowl damage management (WDM); an dternative in which WSisrestricted to the use
and recommendation of only non-lethal WDM methods; and an aternative in which WS
provides technical assistance (recommendations) but does not provide operational assistance
with implementing the recommendations (Chapter 3). The fourth alternative considered, the
preferred alternative, isfor WSto continue an Integrated Waterfowl Damage Management
Program that includesthe use of the full range of legal non-lethal and lethal waterfowl damage
management techniques. WS would use an integrated wildlife damage management approach to
apply these techniques, singly or in combination, to meet requester needs for reducing conflicts
with waterfowl. Cooperators requesting assistance would be provided with recommendations
and information regarding the use of effective non-lethal and lethal techniques. Non-lethal
methods recommended and used by WS may include resource management, physical exclusion,
relocation, human behavior modification, frightening devices, and other deterrents (Appendix B).
L ethal methods recommended and used by WS may include nest/egg destruction, live capture
and transportation to an approved poultry processing facility, live capture and euthanasia, and/or
shooting (Appendix B). All WS activitieswould continue to be conducted in accordance with
applicablestate, federal, and local laws, regulations and policies pertaining to WDM.

The EA provides adetailed analysis of the impacts of each alternative on Canada goose, mallard,
mute swan, and domestic or feral waterfowl populations; non-target species including state and
federally-listed threatened and endangered species; public and pet health and safety; wetlands,
humaneness of the alternatives used, and the positive and negative aesthetic impacts of
waterfowl; and on sociological concernsincluding humaneness and animal welfare. The
analysis also provides information on the relative efficacy of each alternative.
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CHAPTER 1. PURPOSE AND NEED FOR ACTION

10 INTRODUCTION

Canada geese (Branta canadensis), mallard ducks (Anas platyrhynchos), mute swans (Cygnus
olor) and domestic or feral waterfowl are appreciated by many people for their beauty, social
behavior (e.g., pair bonds) and intrinsic value as living beings. Canada geese and mallards are
also important and popular species with Minnesota waterfowl hunters. Over the last 3 years, an
average of 241,247 Canada geese and 217,618 mallards have been taken per year by licensed
hunters in Minnesota (USFWS 2005a, 2006). Unfortunately, in high concentrations and/or when
located in sensitive areas, these waterfowl species can also damage property, crops and natural
resources. Waterfowl can also be a hazard to human health and safety because of aggressive
behavior by territorial or food-habituated birds, fecal contamination of water sources and areas
with high recreational use, or activity in airfields and near the approach and takeoff routes for
airports. In some instances, waterfowl may carry disease to or pick up diseases from domestic
animals. Resolution of conflicts with and damage by waterfowl requires skill in wildlife
management and sensitivity to the many positive values of these species.

Wildlife damage management is defined as the alleviation of damage or other problems caused
by or related to the presence of wildlife, and it is an integral component of wildlife management
(Leopold 1933, the Wildlife Society 1990, Berryman 1991). The United States Department of
Agriculture (USDA) has been authorized by congress (the Act of March 2, 1931 (46 Stat. 1468;
7 U.S.C. 426-426b) as amended, and the Act of December 22, 1987 (101 Stat. 1329-331, 7
U.S.C. 426c¢)) to protect American agriculture and other resources from damage associated with
wildlife. The Secretary of Agriculture has delegated his authority under both the statutes listed
below to the Animal and Plant Health Inspection Service (APHIS). Within that agency, the
authority resides with the Wildlife Services (WS) program. WS activities are conducted in
cooperation with other federd, state and local agencies, and private organizations and
individuals. Federal agencies, including the United States Department of the Interior, Fish and
Wildlife Service (USFWS), recognize the expertise of WSto address wildlife damage issues
related to migratory birds. This environmental assessment (EA) evaluates aternatives for WS
involvement in the management of damage and conflicts associated with Canada geese, mallard
ducks, mute swans, and domestic or feral waterfowl in Minnesota.

WS strives to reach and maintain a balance between wildlife needs and welfare and human needs
and welfare. WS conducts wildlife damage management as a means of reducing damage, not in
order to punish offending animals, to treat them inhumanely or abuse their welfare. WSisa
cooperatively funded and service oriented program. WS cooperates with private property
owners and managers and with agencies, as requested and appropriate, with the goal of
effectively and efficiently resolving wildlife damage problems in compliance with federal, state,
and local laws, regulations, policies, orders, and procedures including the Endangered Species
Act (ESA) and Migratory Bird Treaty Act (MBTA).
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Most individual actions of the types encompassed by this analysis could be categorically
excluded under the APHIS Implementing Regulations for compliance with the National
Environmental Policy Act (NEPA) (7 CFR8372.5(c)). APHIS Implementing Regulations also
provide that all technical assistance furnished by WSis categorically excluded (7 CFR8372.5(c))
(60 Federal Register 6,000, 6,003 (1995)). However, WSis preparing this EA to assist in
planning waterfowl damage management activities and to clearly communicate with the public
the analysis of cumulative impacts of issues of concern in relation to alternative means of
meeting needs for such management in Minnesota. This analysis covers current and future
waterfowl damage management activities by WS wherever and whenever they might be
reguested, in Minnesota.

1.1 PURPOSE

The purpose of this EA isto analyze the potential environmental impacts of alternativesfor WS
involvement in efforts to reduce damage associated with Canada geese, mallard ducks, mute
swans, and domestic or feral waterfowl. Resources potentially protected by such activities
include property, agriculture, natural resources and human health, and human safety.

1.2 DECISIONSTO BE MADE
Based on the scope of this EA, the decisions to be made are:

[.  Should WSimplement a Waterfowl Damage Management program in Minnesota?
1. If WSinvolvement in waterfowl damage management is warranted, what methods
(alternative) should WS use to address conflicts and damage by waterfowl in

Minnesota?
1. Might the proposed WS program have significant impacts requiring preparation of
an EIS?

1.3 BACKGROUND AND NEED FOR ACTION

Wildlife management is often perceived as the struggle to preserve threatened and endangered (T
& E) species, regulate species exploited by humans and the humans who exploit them, and
conserve the landscape that provides habitat for wildlife resources. Increasingly, however, cities,
towns, parks, airports, and private properties have become sites of some of the greatest
challengesin wildlife management. Long thought of as a spectacular sight during the spring and
fall migration, waterfowl are now frequently and abundantly present in cities and towns
throughout Minnesota and across the United States. They are generally regarded as providing
ecological, educational, economic, recreational, and aesthetic benefits (Decker and Goff 1987),
and there is enjoyment in knowing wildlife exists and contributes to natural ecosystems (Bishop
1987). Waterfowl, like al wildlife, provide people with valued contact with nature and
contribute to the quality of life for many Minnesota residents.



Many people, even those experiencing damage, consider waterfowl to be a charismatic and
valuable component of their environment. However, tolerance of waterfowl behavior differs
among people and often depends upon the individuals personal experience with the specific
damage situation (Smith et al. 1999). Because of their increasing populations, site tenacity,
longevity, size, and tolerance of human activity, waterfowl are often associated with problem
situations. Increasing populations of resident waterfowl are resulting in increasing numbers of
conflicts with human activities (Conover and Chasko 1985), and increasing concerns related to
human health and safety (Ankney 1996). Because they can fly, waterfowl are mobile, they
exploit avariety of habitats and sites within a given area, and they cannot be permanently
excluded from large areas. Additionally, management of waterfowl-related problems often
exceeds the capabilities of single landowners to reduce damage to tolerable levels. In Minnesota,
problem situations associated with waterfowl typically involve, but are not limited to,
unacceptable and potentially dangerous accumulations of feces, waterfowl aggression during the
nesting season, grazing of landscaped vegetation, damage to agricultural and natural resources,
and unacceptable safety hazards for vehicles (e.g., airplanes). These problems frequently occur
on private home properties, apartment/condominium complexes, municipal parks, schools,
hospitals, natural/habitat restoration sites, corporate and industrial sites, office complexes,
roadways, airports, and other aress.

1.3.1 Wildlife Acceptance Capacity (WAC) and Biological Carrying Capacity
(BCC)

Human dimensions of wildlife management include identifying how people are affected
by problemsor conflicts with wildlife, attempting to understand peopl€’ s reactions, and
incorporating this information into policy and management decision making processes
and programs (Decker and Chase 1997).

Wildlife Acceptance Capacity (WAC), sometimes known ascultural carrying capacity, is
the maximum wildlife population level in an areathat is acceptable to people who livein
and use the affected area (Decker and Purdy 1988). For wildlife damage situations, there
will be varying thresholds of tolerance for wildlife conflicts and damage for people
directly and indirectly affected by the damage. Thresholds for action and tolerance of
wildlife damage will also vary depending upon individual values and philosophies
regarding wildlife and natural resources. Thisthreshold of tolerance is a primary limiting
factor in determining the WAC. Oncethis WAC is met or exceeded, people seek to
implement waterfow! population reduction methods to alleviate property damage,
nuisance problems and threats to human health or safety.

Biological Carrying Capacity (BCC) isthe wildlife population level that the land or
habitat can support without degradation to the populations health, individual animals
health or the environment over an extended period of time (Decker and Purdy 1988).
While the biological carrying capacity for waterfowl in Minnesota may be greater than
the current statewide population, in some locations, the WAC is probably lower than the
current population.
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1.3.2 Waterfowl in Minnesota

Minnesotais home to awide diversity of waterfowl species. Thirty species of waterfowl
are regular migrants through Minnesota and 12 species of waterfowl regularly breed and
nest in Minnesota(MDNR website 2006, www.dnr.state.mn.us). This document only
addresses management of damage by and conflicts with Canada geese, mallard ducks,
mute swans and other feral or domestic waterfowl.

1.3.2.1 Canada Geese

There are two behaviorally distinct types of Canada goose populations: resident
and migratory. A resident Canada goose is one that nests and/or resides on a year
round basis within the contiguous United States (Rusch et a. 1995, Ankney
1996). More specifically, the Mississippi Flyway Council defines a“resident”
Canada goose in the Mississippi Flyway as geese that are hatched or nest in any
Mississippi Flyway state or in Ontario, Canada at or below 50° N latitude and 54°
N latitude in Manitoba. Astheir nameimplies, resident Canada geese spend most
of the year near their breeding areas, athough many in northern latitudes do make
seasonal movements (Mississippi Flyway Council 1996). Migratory Canada
geese are those which nest and raise their young in the arctic and sub-arctic
regions of Canada. Migrant geese begin moving north in timeto arrive on their
breeding grounds concurrent with the disappearance of ice cover and the
availability of nest sites.

Resident Canada Geese

Early European settlers to the upper Midwest found numerous giant Canada geese
(B. c. maxima). However, because of unregulated hunting, egg-collecting, and
wetland destruction, resident Canada geese had disappeared from much of their
historic range by the early 1920's and 1930's. Privately maintained flocks of
captive Canada geese, kept for food and use as live decoys, subsequently provided
asource for States seeking to reestablish resident populations. Effortsto establish
small, free-flying, self-sustaining flocks of giant Canada geese began as early as
the 1920'sin Michigan and 1930's in Minnesota, Wisconsin, and Ontario. During
the 1940's and 1950's, State and Federal agencies established giant Canada goose
restoration programs in Manitoba, Minnesota, Missouri, Ohio, and Wisconsin
(Mississippi Flyway Council 1996). In the Mississippi Flyway, most resident
Canada geese are giant Canada geese (Branta canadensis maxima) but may
include Branta canadensis moffitti and possibly other subspecies because the
origins of the Canada geese used in some of the restoration projectsin the Flyway
are unknown (USFWS 2005b). Resident Canada geese are now the most
widespread and largest single population of Canada geese in the Mississippi
Flyway. The breeding population of giant Canada geese in the Mississippi flyway
now exceeds 1.5 million individuals and has been growing at arate of about 6%
per year over the past 10 years (USFWS 2005b). In 1996, the Mississippi Flyway
Council approved a giant Canada goose management plan in an effort to develop
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a comprehensive approach to managing the population (Mississippi Flyway
Council 1996). In spring 2004, the MN resident Canada goose popul ation was
estimated at 374,747 birds (USFWS 2005b). The spring population goal for
resident Canada geese in Minnesotais 182,000 geese (USFW'S 2005b).

Resident Canada geese become sexually mature and breed at two or three years of
age and have arelatively high nesting success compared to migrant Canada geese
(USFWS2001). Breeding resident Canada geese occur throughout Minnesota,
and nest primarily during March-May each year. The breeding population is
monitored annually through the Breeding Waterfowl Survey. InMinnesota,
resident Canada geese nest in traditional sites (along shorelines, on islands and
peninsulas), as well as on rooftops adjacent to roadways, swimming pools, and in
parking lots, playgrounds, planters, and abandoned property (tires, automobiles,
etc.).

Molting is the process whereby geese annually replace their primary and
secondary flight (wing) feathers (Welty 1982). In MN, resident Canada geese
molt, and are flightless, from mid-June through mid-July each year. Portions of a
flock of geese can be flightless from about one week before and two weeks after
the primary molt period due to the asynchronous molting by individual birds.
Non-breeding resident Canada geese and geese which have failed nesting attempts
sometimes move to other areasin late spring prior to molting (Zicus 1981, Nelson
and Oetting 1991, Abraham et al. 1999).

In the early 1980's MN began managing resident Canada geese when it became
apparent that they were contributing significantly to sport harvests and
human/goose conflicts. Resident geese are now the most numerous portion of the
goose population in the flyway, and in 1996 the Mississippi Flyway Council
approved a management plan to guide their management (Mississippi Flyway
Council 1996).

The Minnesota statewide total resident Canada goose population in spring 2004
was estimated at 374,747; up 23% from 2003 and was the highest recorded since
1993 (USFWS 2005b). The 2005 spring population objective for resident Canada
geeseis 182,000. In 2005 there were an estimated 338,254 resident Canada geese
present in Minnesota during the spring survey; this is 86% above the population
objective (USFWS 2005b)

The goal of the Mississippi Flyway Canada Goose Management Plan isto
“manage the population of giant Canada geese in the Mississippi Flyway at a
level that provides maximum recreational opportunities consistent with social
acceptability” (Mississippi Flyway Council 1996). Based on this goal there are
three objectives:
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1. The population objective for giant Canada geese in the Mississippi Flyway is
to maintain a population of approximately 1 million geese as measured by
coordinated spring surveys, with the population distributed in proportion to
state and provincial objectives.

2. Theharvest objective for the giant Canada goose population isto provide
maximum harvest opportunity for these geese that is consistent with the
population objectives identified in this plan, the objectives for other Canada
goose populations in the Flyway, and the control of overabundant goose
populations in areas with high human/goose conflicts.

3. The population control objective for giant Canada geeseis to control local
populations of giant Canada geese where they create significant nuisance
situations, endanger human health or safety, significantly damage crops or
significantly damage habitats important to other wildlife populations.

Table 1. Spring resdent Canada goose population estimatesin Minnesota.

Number of Canada Number of Canada

Y ear Geese Y ear Geese
1993 138,000 2000 294,900
1994 201,600 2001 285,000
1995 207,200 2002 334,685
1996 190,200 2003 304,230
1997 169,000 2004 374,747
1998 214,600 2005 338,254
1999 210,200

Migratory Canada Geese

Migratory Canada geese in Minnesota are primarily Branta canadensis interior,
the interior subspecies. TheB. c. interior geese in Minnesota are what have been
described as the Eastern Prairie Population (EPP). The Eastern Prairie Population
of Canada geese breeds primarily in Manitoba and wintersin Missouri and passes
through Minnesota during the spring fall migrations (MDNR website 2006,
www.dnr.state.mn.us). The cackling goose (B. ¢. minimi), another subspecies of
Canada goose, is primarily found west of Minnesota, but in recent years several
hundred-1,000 have been harvested while migrating through Minnesota.
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Migratory Canada geese only pass through the state, so there are no statewide
population estimates specifically for migratory Canada geese in Minnesota.
MDNR and USFWS annual spring waterfowl surveys are used to estimate
Minnesota Canada goose (and other waterfow! species) populations. This survey
information is submitted to the Mississippi Flyway Council, the administrative
body which handles migratory bird management under the flyway system. The
flyway council considers this information and similar Canada goose population
information from other states and provincesin the flyway to determine harvest
rates for the fall hunting season. Harvest rates for Canada geese in the flyway are
made using population data from the flyway as awhole, not just Minnesota data.
Early and late Canada goose seasons are allowed by the MDNR to increase the
harvest of resident Canada geese. Lower limits during the primary migration
periods (established by the flyway council) are designed to minimize population
impacts on migratory Canada geese.

Migrant geese arrive on the breeding grounds from early May to late April. Most
subspecies of migratory geese do not nest until the ages of 3-5 years (Hardy and
Tacha 1989, Moser and Rusch 1989, Rusch et al.1996). Migrating Canada geese
move northward fairly gradually following the retreating snow cover (Bellrose
1980). For the last portion of migration, northern-nesting geese often over fly
areas of snow in boreal forests to arrive on Arctic and Subarctic nesting areas just
as spring breaks. The most southerly wintering geese leave their wintering areas
in January and geese wintering at middle-latitudes move northward in March or
April (Bellrose 1980).

13.2.2 Mallard Ducks

Historically, Minnesota has been an important part of the breeding, nesting and
migration range of the mallard in North America. Mallard populationsin
Minnesota fluctuated greatly in Minnesotain the 20" century. Minnesota has lost
over 52% of its original wetlands (MDNR 2001) many of these wetlands werein
the western part of Minnesota in North America’ s primary waterfow! producing
areas known as the prairie pothole region. As wetlands werefilled or drained for
agriculture and development; waterfowl! habitat in Minnesota decreased and
subsequently so did the Minnesota mallard population. Mallards have fared better
than most other duck species in Minnesota when faced with wetland loss in their
historic range and have adapted well to urban areas including parks, storm water
basins and airports.

The mallard is Minnesota s most abundant and widespread breeding species of

duck (Hartman 1992). Mallards occur across the continent in every U.S. state and

Canadian province (Bellrose 1976). Mallards are most common in farmlands

with numerous ponds, lakes, and slowly flowing streams; in areas with extensive

or numerous marshes near grasslands; and in idle and brushy areas dotted with

ponds and laced with meandering streams (Hartman 1992). Like geese, mallards
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are also found in urban and suburban areas such as parks, golf courses, natural
wetlands, retention ponds and lakes, housing complexes, and industrial parks.
Mallards breed in al 87 countiesin Minnesota and begin their breeding season in
late March and early April; with most nesting occurring from mid-April through
late May. Mallard renesting occurs into early July (Hartman 1992). Mallards
breed readily with American black ducks and domestic ducks. The offspring of
the cross with domestics may resemble the mallard, but their markings and
coloration are noticeably different. Mallard-black duck hybrids are considered to
be wild ducks; evidence suggests that the two are closely related (Hartman 1992).

In 2005, the Minnesota breeding mallard population (corrected for visibility) was
238,500, down 36% from 2004. Mallard numbers were 30% below the 10 year
average, but similar to the long-term average (223,368) (MDNR 2005). The
MDNR manages al duck species asagroup. The following management goal is
stated in the 2006 MDNR Draft Duck Management Plan: “Recover historical
breedng and migrating populations of ducksin Minnesota for their ecological,
recreational and economic importance to the citizens of the state. Progress toward
this goal will be measured by the following long-term objectives.” The breeding
population goal for all species of ducksin Minnesotais 1 million birds, which
should produce afall population of 1.4 million ducks.

1) Breeding Population Objective: Restore a breeding population of ducks
(all species combined) averaging 1 million birds that will producea fall
population of 1.4 million ducks from Minnesota(MDNR Duck Plan 2006)

2) Migration Objective: Restore the historical importance of Minnesotato
the spring and fall migration of ducks through the Mississippi Flyway.

3) Hunter Satisfaction Objective; restore high quality duck hunting
opportunities in Minnesota

Table 2. Number of breeding mallard ducksin Minnesota.

Y ear Breeding Mallards Y ear Breeding Mallards
1990 232,059 1998 368,450
1991 224,953 1999 316,394
1992 360,870 2000 318,134
1993 305,838 2001 320,560
1994 426,455 2002 366,625
1995 319,433 2003 280,517
1996 314,816 2004 375,313
1997 407,413 2005 238,500
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1.3.2.3 Mute Swans

Mute swans (hCygnus olor) were introduced, from Europe, into the United States
in the late 19" century near New Y ork City. Feral breeding took place after 544
more individuals were introduced in the lower Hudson Valley in 1910 and on
Long Island in 1912. Since that time mute swans have expanded their rangeto
many Eastern and Midwestern states.

The swan’s diet consists mostly of rooted aquatic vegetation. Small islands,
narrow peninsulas, and clumps of aquatic vegetation are preferred nesting sites.
Nesting territories vary in size from 4 to 10 acres and are used year-around or
reoccupied each year. The mute swan lays the largest of al swan eggs, and a
typical clutch of four to eight eggs takes 35 to 38 days to hatch.

Historically, and as directed by federal court decisions, the United States Fish and
Wildlife Service protected mute swans under the Migratory Bird Treaty Act
(MBTA). However, in response to court decisions regarding the management of
mute swans, Congress passed the Migratory Bird Treaty Reform Act of 2004
which clarifies the original purpose of the MBTA asonly pertaining to the
conservation and protection of migratory birds native to North America.

Congress directed the USFWS to establish alist of bird species found in the
United States which are non-native, human-introduced species and therefore not
federally protected under the MBTA. On March 15, 2005, the Secretary of
Interior published afinal list in the Federal Register of the non-native bird species
that have been introduced by humans into the United States or its territories and to
which the MBTA does not apply. Mute swans were included on that list. At
present, mute swans in Minnesota are not protected by state or federal wildlife
regulations.

Mute swans are currently regulated, in part, by the Minnesota game farm statutes
in Minnesota Statutes 97A.105 and they are designated as aregulated invasive
speciesin Minnesota Rules 6216.0260. In Minnesota, mute swans may only be
kept in an enclosed facility (Section 1.6.3). Itisillegal to release mute swans into
the wild in Minnesota under the game farm and regulated invasive species
Statutes.

Several unconfined mute swans were reported to the MDNR in 2005 and in
previous years. The MDNR’s goal for mute swan management isto avoid
establishment of naturalized populations of mute swansin Minnesota. The
MDNR monitors reports of mute swans in the wild to facilitate management of
birds that may establish naturalized populations. During 2005, the MDNR
recorded reports of wild or escaped mute swans at seven locationsin the stae. A
total of 29 birds were reported in the wild in three counties (Table 3). Sources of
the reports include: conservation officers, birders, the public, and other MDNR
staff who observed unconfined birds. 1n 2005, pairs of mute swans successfully
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nested at Square Lake (3 cygnets), Big Carnelian (3 cygnets), and Little Carnelian
(3 cygnets) lakes in Washington County.

During October 2005, MDNR staff captured and removed 12 mute swans from
the wild at Square and Big Carnelian lakesin Washington County (Invasive
Species Program 2006). In the future, the MDNR has the following goals for the
management of mute swans:

* Encourage reporting and verify occurrences of mute swans in the state.

» Take appropriate actions to have the birds confined under game farm licenses or
remove the birds from the wild.

*» Develop and distribute informational materials about mute swans and related
state and federal laws.

Table 3. Unconfined mute swans reported in Minnesota counties during 2005.

Number of
County M ute Swans Reported Month(s) Reported

Anoka 1to 3- Lake Amelia April, November
Nobles 2 - near Lake Okabena May
LeSueur 1- Diamond Lake WMA and waters near Waterville | Spring through Fall
Wright 4 - near Crow River and Co Rd 4 October
Washington | 2to 6 - Square Lake July through October

4to0 8- Big Carnelian Lake July through October

5- Little Carnelian Lake July through October
Total for all counties- 29

1.3.2.4 Domestic and Feral Waterfowl

Many waterfowl of domestic or semi-wild genetic backgrounds have been
released by humansinto rural and urban environments; including numerous
species of ducks, geese, and swans. Selective breeding has resulted in the
development of numerous domestic varieties of the mallard ducks that no longer
exhibit the external characteristics or coloration of their wild mallard ancestors.
Examples of domestic or feral waterfow! include but are not limited to Muscovy
ducks, Pekin ducks, Rouen ducks, Cayuga ducks, Swedish ducks, Chinese geese,
and Toulouse geese. Federal law protects all migratory birds, except domestic
varieties of waterfowl (Title 50, Code of Federal Regulations, Part 21). Domestic
and Feral waterfowl in Minnesota may be of mixed heritage and may show
feather coloration of wild waterfowl. Some domestic and feral ducks are
incapable of sustained flight, while some are incapable of flight at all dueto
hybridization. Domestic waterfowl may at times cross breed with migratory
waterfowl species creating a hybrid cross breed (i.e. mallard X domestic duck,
Canada goose X domestic goose). These types of hybrid waterfowl species will
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be taken in accordance definitions and regulations provided in CFR 50 Part 10
and 21.

An example of aferal duck isthe “urban” mallard duck. The coloration of the
feathers of urban ducksis highly variable and often does not resemble that of the
wild mallard ducks. Urban mallard ducks in Minnesota often display the
following physical characteristics: male may be missing the white neck ring or the
neck ring will be an inch wide instead of the narrower 1/4 inch wide ring found on
wild mallards, males may have purple heads instead of green heads, females may
be blond instead of mottled brown, the bills of females may be small and black
instead of orange mottled with black, either sex may have white coloration on the
wings, tail, or body feathers, and ducks may weigh more than wild ducks (2.5-3.5
pounds).

Domestic waterfowl have been purchased and released by property owners for
their aesthetic value, but may not always remain at the rel ease sites, thereby
becoming feral. Feral waterfowl is defined as a domestic species of waterfowl
that can not be linked to a specific ownership. Waterfowl releases are madein
business parks, universities, wildlife management areas, parks, military bases, and
housing developments. Many times, these birds are released with no regard or
understanding of the consequences or problems they can cause to the environment
or theloca community. There are no population estimates, in Minnesota, for
domestic or feral waterfowl.

1.3.3 Waterfowl Hunting in Minnesota

1.3.3.1 Resident and Migratory Canada Geese (2005)

Canada geese are a valuable part of Minnesota s hunting heritage. In 2005 an
estimated 58,600 Minnesota hunters harvested 207,266 geesewhich was the
second highest state harvest in the Mississippi Flyway (USFWS 2006). There are
three distinct seasons for Canada goose hunting in Minnesota; the early
September season, the regular season, and the late season (Table 4). The regular
goose season alows hunters to target both resident and migratory Canada goose
populations. The early and late goose seasons were established to increase
hunting pressure on resident Canada goose populations by allowing hunting at
times where there are fewer migratory Canada geese in the state.
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Table4. 2005 Minnesota Canada goose seasons.

EARLY REGULAR LATE
Zone Season Daily | Season Daily | Season Daily
limit limit limit
Northwest | Sept. 3-15 5 Oct. 1- 1 Dec. 10- 5
Zone Nov. 9 19
Southeast | Sept.3-22 2 Oct. 1- 2 Dec. 15- 2
Zone Dec.9 24
W est- Sept. 322 5 Oct. 20— 1 No late N/A
central Nov. 28 Season
Zone
West Sept. 322 5 Oct. 1- 1 Dec. 10- 5
Nov. 9 19
Zone
Remainder | Sept. 3-22 5 Oct. 1- 2 Dec.10- 5
of State Nov. 9 19

While hunting seasons have helped increase harvest of resident geese, additional
strategies are needed to effectively manage the resident goose popul ation
(Atlantic Flyway Council 1999). Resident Canada goose harvest rates are not
uniform throughout a large area such as astate. Harvest rates greater than 25%
may occur during special seasonsin some rural areas, while geese in urban-
suburban areas may experience no harvest at all in some years (Atlantic Flyway
Council 1999). Many resident geese extensively use urban and suburban
environments where hunting is not permitted and are not subject to hunting
mortality. Urban-suburban areas often provide exceptional goose habitat and
allow geeseto remain in “refuges’ and avoid peak harvest periods (i.e.,
weekends). Geese that live near people aso often benefit from the availability of
supplemental feeding. Urban-suburban geese however, are subjected to
herbicides, pesticides, pollution, automobiles, illegal take, pets, and transmission
of disease from domestic birds (USFWS 2001). Non urban-suburban geese are
al so subject to these same affects, albeit at differing rates.
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Table5. Number of Canada geese harvested in Minnesota 1992-2005 (Dexter
2005, USFWS 2006).

Estimated Total Estimated Total
number of Number number of Number of
Y ear of Geese Har vested Y ear Geese Harvested
1992 150,000 1999 285,000
1993 156,000 2000 301,000
1994 166,000 2001 308,000
1995 180,000 2002 257,000
1996 241,000 2003 290,000
1997 230,000 2004 235,500
1998 218,000 2005 207,500

13.3.2 Mallard Ducks

Mallards are the most commonly hunted species of duck in the state. In 2005, an
estimated 71,000 Minnesota hunters harvested approximately 169,582 mallards
(USFWS2006). The hunting season on mallards in Minnesota (2005) began on
October 1 and continued through November 29. Daily bag limit of mallards was
4, of which no more than one could be a hen.

Table6. Harvest Estimates for Mallard Ducksin Minnesota (2002-2005).

Year Number of Mallards Number of all Duck Species
Harvested Harvested

2002 278,399 914,000

2003 303,995 1,024,000

2004 179.277 683,600

2005 169,582 531,500

1.3.3.3 Mute Swansand Domestic or Feral Waterfowl

Thetake of feral ducks and geese (including cross-breeds) is not restricted by any
state regulations. These species can be taken during and outside of existing
hunting seasons.
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1.3.4 Waterfowl Damage and Conflicts- General

1.3.4.1 Risksto human health from Waterfowl

While transmission of disease or parasites from waterfowl to humans has not been
well documented, the potential exists (Luechtefeld et al. 1980, Wobeser and
Brand 1982, Hill and Grimes 1984, Pachaet al. 1988, Blandespoor and Reimink
1991, Graczyk et al. 1997, Saltoun, et a. 2000). In worst case scenarios,
infections may even be life threatening for immunocompromised and
immunosuppressed people (Roffe 1987, Virginia Department of Health 1995,
Graczyk et a. 1998). There are several pathogens involving waterfowl which
may be contracted by humans, however, even though many people are concerned
about disease transmission from feces, the risk of infection is believed low
(Centersfor Disease Control and Prevention (CDCP) 1998). Financial costs
related to human health threats involving waterfowl may include testing of water
for coliform bacteria, regularly cleaning feces from beaches and other recreational
aress, loss of revenuefor businesses associated with recreations sites that are
temporarily closed because of fecal contamination, obtaining assistance from
public health officials, and implementing non-lethal and lethal methods of
wildlife damage management.

WS recognizes and defers to the authority and expertise of local and state health
officials in determining what does or does not constitute a threat to public health.
WS involvement in management of risks to human health from waterfowl may
include sampling animals and the environment for the diseases/organisms
including but not limited to those listed below and/or working with health
officials and/or property managers to reduce existing health problems or risks.
The following list provides examples of some of the types of health issues that
may be associated with waterfowl.

Campylobacter infections are the leading cause of human enteritis (inflammation
of theintestines). Food animals and consumption of contaminated food is the
primary source of human infection, but up to 20% of Campylobacter cases are
attributable to infections via exposure to environmental contaminants (Meade et
al. 1999). Domestic and wild animals are implicated as the source of the
environmental contamination. Some authors state that migratory waterfowl,
especialy geese, are a high risk species for Campylobacter contamination (Pacha
et al. 1988, Aydin et al. 2001). However the prevalence of Campylobacter spp.
found in goose feces has varied widely among studies (Clark 2003).

Campylobacter does not survive well in the environment and human health risks
associated with contact with feces or contaminated turf are likely low. However,
work by Clark (2003) indicates that Campylobacter survival is adequate to cause
infection in samples up to 24 hrs post deposition.

Giardiasis (Giardia lambia) is an illness caused by a microscopic parasite that
has become recognized as one of the most common causes of waterborne disease
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in humansin the United States during the last 15 years (CDCP 1999). Giardiasis
is contracted by swallowing contaminated water or putting anything in your
mouth that has touched the stool of an infected animal or person, and causes
diarrhea, cramps and nausea (CDCP 1999).

Salmonella (Salmonella spp.) may be contracted by humans by handling
materials soiled with bird feces (Stroud and Friend 1987). Salmonella causes

gastrointestinal illness, including diarrhea.

Chlamydiosisis caused by Chlamydia psittaci, which can be present in diarrhetic
feces of infected waterfowl, can be transmitted if it becomes airborne (Locke
1987). Severe cases of Chlamydiosis have occurred among wildlife biologists
and others handling snow geese, ducks, and other birds (Wobeser and Brand
1982). Chlamydiosis can be fatal to humansif not treated with antibiotics.
Waterfowl, herons, and rock doves (pigeons) are the most commonly infected
wild birds in North America (Locke 1987).

Cercarial dermatitis (“swimmer’sitch”) is caused by a parasite lives in the
blood of infected animals such as ducks, geese, gulls, swans, and certain aquatic
mammal's such as muskrats and beavers. The parasite produces eggs that are
passed in the feces of infected birds or mammals. If the eggsland in the water,
the water becomes contaminated. The larvae burrow into the swimmer's skin, and
may cause an allergic reaction and rash (CDCP 2004).

Escherichia cali (E. coli) bacteria are fecal coliform bacteria associated with
fecal material of warm blooded animals. There are over 200 specific serological
types of E. coli and the majority are harmless (Sterritt and Lester 1988). Probably
the best known serological type of E. coli is E. coli O157:H7, which isaharmful
E. coli usually associated with cattle (Gallien and Hartung 1994). Thiswasthe
rationale for testing public water supplies that was developed in the United States
and Europe at the turn of the century to reduce the incidence of waterborne
diseases.

Regardless of whether the serological types of E. coli disseminated into
watersheds by waterfowl are proven to be harmful to humans, it has been
demonstrated that Canada geese can disseminate E. coli into the environment and
result in elevated fecal coliform densities in the water column (Hussong et al.
1979). Many communities monitor water quality at swimming beaches, but lack
the financial resources to pinpoint the source of elevated fecal coliform counts.
When fecal coliform counts at swimming beaches exceed established standards
the beaches are temporarily closed adversely affecting recreational use of the site,
even though they may not have been able to determine the serological type of the
E. coli. Unfortunately, linking the elevated bacterial counts to frequency of
waterfowl use and attributing the elevated levels to human health threats has been
problematic until recently. Advancesin genetic engineering have allowed
microbiologists to match genetic code of coliform bacteriato specific animal
species and link these animal sources of coliform bacteriato fecal contamination
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(Jamieson 1998, Simmonset al. 1995). Simmons et a. (1995) used genetic
fingerprinting to link fecal contamination of small ponds on Fisherman Island,
Virginiato waterfowl. Microbiologists were able to implicate waterfowl and
gulls as the source of fecal coliform bacteria at the Kensico Watershed, a water
supply for New York City (Klett et a. 1998). Also, fecal coliform bacteria counts
coincided with the number of Canada geese and gulls roosting at the reservoir.

Roscoe (1999) conducted a survey to estimate the prevalence of pathogenic
bacteria and protozoain resident Canada geese in NJ, and found no Salmonella
sp., Shigella sp., or Yersinia sp. isolated from any of the 500 Canada goose
samples. However, he did report finding Cryptosporidium sp. in 49 (10%) of the
500 geese, and Giardia sp. in 75 (15%) of the geese. Additionally, the USGS
(U.S. Geologica Survey 2000) conducted field studiesin NJ, VA, and MA to
determine the presence of organisms that could cause disease in humans exposed
to feces of Canada geese at sites with a history of high public use and daily use by
geese. Salmonella spp., Listeria spp., Chlamydia sp., and Giardia spp. were
isolated from goose feces in New Jersey (U.S. Geological Survey 2000).

Avian | nfluenza (Al) is caused by avirus in the Orthomyxovirus group. Viruses
in this group vary in the intensity of illness they may cause (virulence). Wild
birds, in particular waterfowl and shorebirds, are considered to be the natural
reservoirsfor Al (Clark 2003). Most strains of Al rarely cause severeillness or
death in birds athough the H5 and H7 strains tend to be highly virulent and very
contagious. However, even the strains which do not cause severeillnessin birds
are a concern for human and animal health officials because the viruses have the
potential to become virulent and transmissible to other species through mutation
and reassortment (Clark 2003).

Recently, the occurrence of highly pathogenic (HP) H5N1 Al virus has raised
concern regarding the potential impact on wild birds, domestic poultry, and
human health should it be introduced into the U.S. It isthought that a change
occurred in alow pathogenicity Al virus of wild birds, allowing the virus to infect
chickens, followed by further change into the HP HSN1 Al. High Pathogenicity
H5N1 Al has been circulating in Asian poultry and fow! resulting in death to
these species. High Pathogenicity HSN1 Al likely underwent further change
allowing infection in additional species of birds, mammals, and humans. More
recently, this virus moved back into wild birds resulting in mortality of some
species of waterfowl, and other birds. Thisis only the second time in history that
highly pathogenic form of Al has been recorded in wild birds. Numerous
potential routes for introduction of the virus into the US exist including: illegal
movement of domestic or wild birds, contaminated products, infected travelers,
and the migration of infected wild birds.
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WS has been one of several agencies and organizations conducting surveillance
for Al virusin migrating birds. The nationwide surveillance effort has detected
some instances of low pathogenic Al viruses, as was expected given that
waterfowl and shorebirds, are considered to be the natural reservoirsfor Al. Tens
of thousands of birds have been tested, but there has been no evidence of the HP
H5N1 virusin North America.

13.4.2 Risksto Human Safety from Waterfowl

Bird strikes cause an estimated seven fatalities involving civilian and military
aircraft each year (Linnell et al. 1996). For the period 1991-2003, waterfowl
(geese and ducks) comprise 10% of all bird-aircraft strikesto civil aviation
reported to the FAA for which bird species or group was reported (Cleary et al.
2004). Of bird strikes by aircraft with reported damage, waterfowl were
responsible for 32%. (Clearly et a. 2004). It is estimated that only 20-25% of all
bird strikes are reported (Conover et al. 1995, Dolbeer et al. 1995, Linnell et al.
1996, Linnell et a. 1999).

The Canada goose is the most massive bird (8-15 pounds) that is commonly
struck by aircraft, and nationally, this species was responsible for a
disproportionately large amount of damage to civil aircraft involved in strikes
with wildlife during 1991-2003 (Cleary et a. 2004). Nationally, the resident
Canada goose population probably represents the single most serious bird threat
to aircraft safety at thistime (Alge 1999 in Cleary et a. 2000). The most serious
strike involving Canada geese occurred in 1995, a Boeing 707 E38 AWACS jet
taking off from ElImendorf Air Force Basein Alaskaingested at least 13 geese
into the number 1 and 2 engines and crashed, killing al 24 crew members.

In Minnesota from 1990 - Sept. 30, 2005 there were 38 reported Canada goose
strikes at 15 different airports. Of the 13 strikes that reported damage data, atotal
of $798,568 in damage was documented (FAA Website, 2006).

In Minnesota from 1990-Sept. 30, 2005 there were 3 reported mallard strikes at 2

different airports, there was no damage information recorded for any of the
mallard strikes (FAA website 2006).

Waterfow! aggressively defend their nests, nesting areas, and young, and may
attack or threaten pets, children, and adults (Smith et al. 1999). Additionally,
slipping hazards can be created by the buildup of feces from waterfowl on docks,
walkways, and other foot traffic areas, especialy near nesting areas where
waterfowl! spend a considerable amount of time during a concentrated time period
(April-May). WS records show traffic hazards result from waterfowl straying into
busy streets and highways and can result in accidents as vehiclestry to avoid
hitting the birds (Wisconsin WS, unpubl. data).

24



1.3.4.3 Waterfowl damageto property

The magjority of people that contact WS for assistance describe a general decline
in their enjoyment of sites or recreational activities due to local overabundance of
waterfowl. In many cases, people are unable to use and enjoy their own property,
public parks, and other areas because of waterfowl feces. For instance, aforaging
Canada goose defecates between 5.2 and 8.8 times per hour (Bedard and Gauthier
1986). Kear (1963 In Allan et al. 1995) recorded a maximum fecal deposition
rate for Canada geese of 0.39 pounds per day (dry weight). Waterfowl can also
damage grass (lawns, ballfields, parks) and other plants through overgrazing.
Costs associated with property damage include labor and disinfectants to clean
and sanitize the area, loss of property use and resale value, loss of aesthetic value
of plants, gardens, aquatic vegetation, and lawns where waterfowl feed and | oaf,
loss of customers or visitorsirritated by having to walk on feces, loss of time
contacting wildlife management agencies on health and safety issues and damage
management advice, and implementation of wildlife management methods. The
costs of reestablishing overgrazed lawns and cleaning waterfow! feces from
sidewalks have been estimated at more than $60 per bird (Allan et at. 1995).

Waterfow! collisions with aircraft are not only arisk to human safety, they can
also result in expensive damage to aircraft, loss of aircraft use during repairs, and
losses due to cancellation and delays of flights because of damage to aircraft.
There have been 2,613 reported waterfowl strikes by civil and military aircraft in
the U.S. since 1990 resulting in $79,772,580 in damage and 82,372 hours of
aircraft down time. Waterfow! strikes cause damage 31% of the time when struck
by aircraft. In Minnesota, there have been 25 waterfowl strikes since 2003
resulting in $220,963 in damage and 1,994 hours of aircraft down time.

13.4.4 Waterfowl Damageto Agriculture

The most common waterfowl damage to agriculture is crop consumption (loss of
the crop and revenue), but may also include unacceptable accumulations of feces
on horse pastures, trampling of wheat, and increased erosion and runoff from
fields where the cover crop has been grazed. During Federal Fiscal Y ear 2005,
WS received one request for assistance regarding waterfowl damage to agriculture
in Minnesota. However, the MDNR estimates that 83% of their goose damage
complaints were related to damage to agriculture (USFWS-EIS 2005).

13.4.5 Waterfowl Damageto Natural Resources

Mute swans can consume 8 pounds of submersed vegetation and uproot 20
pounds per day causing significant harmful impacts on lake ecosystems (Invasive
Species Program. 2006). Soil erosion and sedimentation can cause damage to
natural resources. Excessive numbers of waterfowl can remove bank vegetation
resulting in erosion of the shoreline and soil sediments beng carried by rainwater
into lakes, ponds and reservoirs. Waterfowl may cause damage to natural
vegetation, shorelines, parks, ponds, and lakes. Overabundant resident Canada
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geese can negatively impact crops and habitats maintained as food and cover for
migrant waterfowl and other wildlife.

Nutrient loading has been found to increase in wetlands in proportion to increases
in the numbers of roosting geese (Kitchell et a. 1999, Manny et a. 1994). In
studying the relationship between bird density and phosphorus (P) and nitrogen
(N) levelsin Bosque Del Apache National Wildlife Refuge in New Mexico,
Kitchell et a. (1999) found an increase in the concentration of both Pand N
correlated with an increase in bird density. Scherer et al. (undated) stated that
waterfowl metabolize food very rapidly and most of the phosphorus contributed
by bird feces probably originates from sources within alake being studied. In
addition, assimilation and defecation converted the phosphorus into a more
soluble form and, therefore was considered aform of internal loading. Waterfowl
have contributed substantial amounts of P and N into lakes through feces creating
excessive aguatic macrophyte growth and algae blooms (Scherer et al. undated)
and accelerated eutrophication through nutrient loading (Harris et al. 1981,
Manny et al. 1994).

Mute swans are a norn-native species that can have adverse impacts on aquatic
habitats and compete with native waterfowl for food and habitat. Mute swans can
consume 8 pounds of submerged vegetation and uproot 20 pounds per day
causing significant harmful impacts on lake ecosystems. Mute swans can out-
compete trumpeter swans in nesting areas and have negatively impacted programs
to recover trumpeter swans in Ohio and Michigan. Mute swans begin nesting
earlier and are more aggressive than trumpeter swans. Mute swans will prevent
trumpeter swans from nesting and may potentially kill pinioned trumpeters while
defending their territory.

Waterfowl are considered by the American Association of Wildlife Veterinarians
(AAWV) as susceptible to and carriers of disease and parasites. Because of the
potential threat to free-ranging waterfowl, the AAWV put forth the following
resolution (AAWYV, undated): ...wild and semi-domestic ducks, geese and swans
are susceptible to and carriers of disease and parasites of free-ranging wild ducks,
geese, and other birds; ...the AAWYV encourages local authorities and state and
federal agenciesto cooperate to limit the population of waterfowl on urban water
areas to prevent disease outbreaks in semi-domestic as well as free ranging ducks,
geese and swans and discourages the practice of relocating nuisance or excess
urban ducks, geese and swans to other parks or wildlife areas as a means of local
population control.”
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1.3.5 Waterfowl Damage and Conflicts- Minnesota

WS maintains a Management Information System (M1S) database to document assistance
that the agency provides in addressing wildlife damage conflicts. MIS dataislimited to
information that is collected from people who have requested services or information
from Wildlife Services. It does not include requests received or responded to by local,
State or other Federal agencies, and it isnot a complete database for all wildlife damage
occurrences. The number of requests for assistance does not necessarily reflect the extent
of need for action, but this data does provide an indication that needs exists.

In Minnesota, the WS program received 29 waterfowl damage-related requests for
assistance in 2005 (Table 7). Regquests are categorized according to resource category
(agriculture, property, natural resources, and human health and safety) and location.
Threats to human health and safety, primarily airports were the cause of most requests for
assistance.

Table7. Number of requests for damage management assistance regarding Canada geese,
mallards, and feral waterfowl received by USDA APHIS Wildlife Services during Federal Fiscal
Y ear 2005 (USDA MIS).

Human
Natural Health &
Species Agriculture | Property Resour ces Safety Total
Feral (ducks & 0 0 0 0 0
geese)
Canada geese 1 1 0 23 25
Mallards 0 0 0 4 4
Total 0 0 0 27 29

The MDNR reports up to 400 goose complaints annually of which approximately 83%
are damage to agriculture, 16% nuisance and 1% human healthy and safety (Figure 1;
USFWSEIS 2005). The magjority of Canada goose damage complaints recorded by the
MDNR are concentrated in the southern and western portions of Minnesota. Most
nuisance complaints are associated with suburban areas where waterfowl congregate on
public or private ponds and forage on lawns and mowed areas associated with parks,
beaches, golf courses, schools, business campuses, and residences. The major problems
are associated with the impacts of feces and grazing damage to lawns and other areas
(including sidewalks, driveways, swimming pools, etc.). Agricultural losses occur
primarily in the late winter and spring. The major crops damaged are corn, soybeans,
winter wheat and improved pastures.
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Figure 1. Goose complaints reported to the MDNR 1993-2004 (Dexter 2005).

1.4 RELATIONSHIP OF THISENVIRONMENTAL ASSESSMENT TO OTHER
ENVIRONMENTAL DOCUMENTS

ADC Programmatic Environmental | mpact Stat t. WShasissued aFinal EIS (FEIS) on
the national APHIS/WS program (USDA 1997 Revised). Pertinent and current information
availablein the EIS has been incorporated by reference into this EA. The FEIS may be obtained
by contacting the USDA, APHIS, WS Operational Support Staff at 4700 River Road, Unit 87,
Riverdale, MD 20737-1234.

United States Department of the Interior, Fish and Wildlife Service (USFWS) Resident
Canada Goose EIS:

On August 10, 2006, the USFWS issued a Final Regulations for Managing Resident Canada
Goose Populations (FR 17:154 pages 45963-45993). The new regulations were created in
response to conflicts associated with high populations of resident Canada geese in the US. The
rule gives State wildlife management agencies, private and public landowners, and airports
additional flexibility to deal with problems, conflicts, and damages caused by resident Canada
geese. Theruleincludes four specific control and depredation orders (Airports, Nests and Eggs,
Agricultural, and Public Health) which directly relate to WS RCGDM activities conducted under
thisEA. Under these orders, the appropriate State wildlife agency, USFWS or other official
agent (e.g., WS), or, in some cases, landowners and airport managers are authorized to conduct
certain RCGDM activities without needing to apply for USFWS Migratory Bird Permits. The
control and depredation orders may only be implemented between April 1 and August 31, except
for the take of nests and eggs which could be implemented in March. However, under therule,
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individual states may continue to require permits for these types of activities. At thistimethe
MDNR still requires State permits for these types of activities.

15 SCOPE OF THISENVIRONMENTAL ASSESSMENT ANALYSIS

15.1 ActionsAnalyzed

This EA evaluates waterfowl damage management by WS to protect human health,
human safety, property, natural resources and agriculture on private or public land
whenever or wherever such management is requested from the WS program in
Minnesota

15.2 American Indian Landsand Tribes

Currently WS does not have any MOUSs or signed agreementsfor waterfowl management
with any American Indian tribe in Minnesota. Other Native American tribes may chose
to work with all or some of the cooperating agencies on waterfowl damage management
at alater date. Any participating Tribes would need to make their own decision regarding
the management alternative they wish to implement. MOUSs, agreements and NEPA
compliance would be conducted as appropriate before conducting WDM on any other
tribal lands in Minnesota.

15.3 Period for which thisgA isValid

This EA will remain valid until WS determines that new needs for action or new
alternatives having different environmental effects must be analyzed. At that time, this
analysis and document will be reviewed and revised as necessary. This EA will be
reviewed each year to ensure that it is complete and still appropriate to the scope of WS
state waterfowl damage management activities.

15.4 Site Specificity

This EA analyzes potential impacts of WS waterfowl damage management activities that
will occur or could occur at private, public facilities, and tribal lands in all 87 countiesin
Minnesota. Because the proposed action is to implement an Integrated Waterfowl
Damage Management program, and because Minnesota WS program goals and
responsibilities are to provide service when requested within the constraints of available
funding and personnel, it is conceivable that waterfowl damage management activities by
WS could occur anywhere in state. WS activities are only conducted after appropriate
agreements for control or similar documents outlining the type and extent of the actions
to be conducted are completed with the appropriate landowner/manager. The EA
emphasizes significant issues as they relate to specific areas whenever possible.

However, the issues that pertain to the various types of waterfowl damage and resulting
management are the same, for the most part, wherever they occur, and are treated as such.
The standard WS Decision Model (Slate et al. 1992) and WS Directive 2.105 is employed
for determining methods and strategies to use or recommend for individual actions
conducted by WS (See USDA 1997 Revised, Chapter 2 and Appendix N for amore
complete description of the WS Decision Model and examples of its application).
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Decisions made using this process will be in accordance with any mitigation measures
and standard operating procedures described herein and adopted or established as part of
the decision.

15.5 Publiclnvolvement/Notification

As part of this process, and as required by the Council on Environmental Quality (CEQ)
and APHIS-NEPA implementing regulations, this document and its Decision are being
made available to the public through “Notices of Availability” (NOA) published in local
media and through direct mailings of NOA to agencies, organizations, and individuals
with probable interest in the proposed program. New issues or aternatives raised after
publication of public notices will be fully considered to determine whether the EA and its
Decision should be revisited and, if appropriate, revised.

16 AUTHORITY AND COMPLIANCE

16.1 Authority of Federal and State Agenciesin Waterfowl Damage M anagement in
Minnesota

See Chapter 1 of USDA (1997 Revised) for additional discussion of federal laws
pertaining to WS.

WS Legidative Authority

The USDA is authorized by law to protect American agriculture and other resources from
damage associated with wildlife. The primary statutory authorities for the APHIS WS
program are the Act of March 2, 1931 (46 Stat. 1468; 7 U.S.C. 426-426b) as amended,
and the Act of December 22, 1987 (101 Stat. 1329-331, 7 U.S.C. 426c¢)., which provide
that:

“The Secretary of Agriculture may conduct a program of wildlife services with
respect to injurious animal species and take any action the Secretary considers
necessary in conducting the program. The Secretary shall administer the
programin a manner consistent with all of the wildlife services authoritiesin
effect on the day before the date of the enactment of the Agriculture, Rural
Development, Food and Drug Administration, and Related Agencies
Appropriations Act, 2001.”

The Secretary of Agriculture has delegated his authority under both the statutes listed
below to the Animal and Plant Health Inspection Service (APHIS). Within that agency,
the authority resides with the Wildlife Services (WS) program. Since 1931, with the
changesin societa values, WS policies and its programs place greater emphasis on the
part of the Act discussing “bringing (damage) under control”, rather than “eradication”
and “suppression” of wildlife populations.

WS s acooperatively funded, service-oriented program. Before any operational wildlife
damage management is conducted, an Agreement for Control or similar document must
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be completed by WS and the landowner/administrator. WS cooperates with other federal,
date, tribal, and local government entities, educational institutions, private property
owners and managers, and with appropriate land and wildlife management agencies, as
requested, with the goa of effectively and efficiently resolving wildlife damage problems
in compliance with all applicable Federal, State, and local laws.

WS mission isto "provide federal leadership in wildlife damage management in the
protection of America's agricultural, industrial and natural resources, and to safeguard
public health and safety.” Thisisaccomplished by:
A) training wildlife damage management professionals,
B) developing and improving strategies to reduce economic losses and threats to
humans from wildlife;
C) collecting, evaluating, and disseminating management information;
D) establishing cooperative wildlife damage management programs;
E) informing and educating the public on how to reduce wildlife damage and;
F) providing dataon and a source for limited use management materials and
equipment, including pesticides (USDA 1989).

United States Department of the Interior, Fish and Wildlife Service (USFWYS)

The primary responsibility of the USFWS s conserving fish, wildlife, plants and their
habitats. While some of the USFWS' responsibilities are shared with other Federal,

State, tribal, and local entities, the USFWS has specia authorities in managing the
National Wildlife Refuge System; conserving migratory birds, endangered species,
certain marine mammals, and nationally significant fisheries; and enforcing Federa
wildlife laws. The Migratory Bird Treaty Act (MBTA) givesthe USFWS primary
statutory authority to manage migratory bird populations in the United States. The
USFWS s aso charged with implementation and enforcement of the Endangered Species
Act of 1973, as amended and with developing recovery plans for listed species.

Minnesota Department of Natural Resources (MDNR)

The Minnesota Department of Natural Resourcesis responsible for managing resident
wildlife speciesin Minnesota. WS and the MDNR currently have aMOU that allows
USDA-APHIS-WS to participate in a cooperative wildlife damage management program
in Minnesota. The MOU establishes a cooperative relationship between WS, the MDNR,
the Minnesota Department of Agriculture (MDA), the Minnesota Board of Animal Health
(MBAH), the Minnesota Department of Health (MDH) and the University of Minnesota
Extension Service (UMES) for planning, coordinating and implementing wildlife damage
management policies to prevent or minimize damage caused by wild animal species
(including T hreatened and Endangered species) to agriculture, horticulture, aguaculture,
animal husbandry, forestry, wildlife, public health/safety, property, natural resources and
to facilitate the exchange of information among the cooperating agencies.
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1.6.2 Compliancewith Other Federal Laws

Several other federal laws authorize, regulate, or otherwise affect WSwildlife damage
management. WS complies with these laws, and consults and cooperates with other
agencies as appropriate.

National Environmental Policy Act (NEPA)

WS prepares analyses of the environmental impacts of program activities to meet
procedural requirements of thislaw. This EA meetsthe NEPA requirement for the
proposed action in Minnesota. When WS direct management assistance is requested by
another federal agency, NEPA compliance is the responsibility of the other federal
agency. However, WS could agree to complete NEPA documentation at the request of
the other federal agency.

Endangered Species Act (ESA)

It isfedera policy, under the ESA, that all federal agencies shall seek to conserve T& E
species and shall utilize their authorities in furtherance of the purposes of the Act
(Sec.2(c)). WS conducts Section 7 consultations with the USFWS to use the expertise of
the USFWS to ensure that "any action authorized, funded or carried out by such an
agency . . . isnot likely to jeopar dize the continued existence of any endangered or
threatened species . . . Each agency shall use the best scientific and commercial data
available' (Sec.7(a)(2)).

WS obtained a Biological Opinion (B.O.) on the National WS program from the USFWS
(USDI 1992) describing potential effects of the national WS program on T& E species
and prescribing reasonable and prudent measures for avoiding jeopardy (USDA 1997
Revised, Appendix F). WS completed an informal Section 7 consultation regarding the
impacts of the waterfowl damage management methods proposed in this EA on federally-
listed threatened, endangered and candidate specieson May 1, 2007.

Migratory Bird Treaty Act of 1918 (U.S.C. 703711: 40 Stat. 755), asamended
(MBTA)

The Migratory Bird Treaty Act provides the USFWS regulatory authority to protect
families of birds that contain species which migrate outside the United States. The law
prohibits any “take” of these species by any entities, except as permitted or authorized by
the USFWS. The Migratory Bird Treaty Reform Act of 2004 clarifies the original
purpose of the MBTA as pertaining to the conservation and protection of migratory birds
native to North America and directs the USFWS to establish alist of bird species found
in the United States which are non-native, human-introduced species and therefore not
federally protected under the MBTA.

The USFWS issues permits to requesters for reducing migratory bird damage in certain
situations. WS provides on-site assessments for persons experiencing migratory bird

damage to obtain information needed to make damage management recommendations.
Damage management recommendations could be in the form of technical assistance or
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operational assistance. In severe cases of migratory bird damage, WS provides
recommendations to the USFWS for the issuance of depredation permitsto private
entities or other agencies. The ultimate responsibility for issuing such permits rests with
the USFWS.

Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)

FIFRA requires the registration, classification, and regulation of all pesticides used in the
United States. The U. S. Environmental Protection Agency (EPA) isresponsible for
implementing and enforcing FIFRA. All pesticides used by the WS program in
Minnesota are registered with and regulated by the EPA and the Minnesota Department
of Agriculture, and are used by WS in compliance with label procedures and
requirements. No toxicants are currently used or registered for use in managing
waterfowl or reducing waterfowl damage. There are several repellents that are registered
for use in reducing waterfow! damage to vegetation in Minnesota ReJeX-iT™ (contains
methyl anthranilate) and AG-36™ and FlightControl™ (contains antraquinone).

Investigational New Animal Drug (INAD)

The drug alphachloralose (AC) has been used as a sedative for animals and is registered
with the Food and Drug Administration (FDA) to capture waterfowl, coots, and pigeons.
FDA approval for use under INAD (21 CFR, Part 511) authorized WS to use the drug as
anon-lethal method to capture birds.

National Historic Preservation Act (NHPA) of 1966, as amended

The National Historic Preservation Act (NHPA) of 1966, and its implementing
regulations (36 CFR8800), requires federal agencies to: 1) determine whether activities
they propose constitute "undertakings" that can result in changesin the character or use
of historic properties and, 2) if so, to evaluate the effects of such undertakings on such
historic resources and consult with the State Historic Preservation Office regarding the
value and management of specific cultural, archaeological and historic resources, and 3)
consult with appropriate American Indian Tribes to determine whether they have
concerns for traditional cultural propertiesin areas of these federal undertakings.

WS has provided copies of this EA to each of the federally recognized tribesin
Minnesota and to the Great Lakes Indian Fish and Wildlife Commission. WS actions on
tribal lands are only conducted at the tribes request and under signed agreement; thus, the
tribes have control over any potentia conflict with cultural resources on tribal properties.

The WDM methods described in Chapter 3 and Appendix B that might be used
operationally by WS do not cause major ground disturbance, do not cause any physical
destruction or damage to property, does not cause any alterations of property, wildlife
habitat, or landscapes, and do not involve the sale, lease, or transfer of ownership of any
property. With the potential exception of noise-making devices, the proposed methods
generally do not have the potential to introduce visual, atmospheric, or audible elements
to areasin which they are used that could result in effects on the character or use of
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historic properties. There is potential for audible effects on the use and enjoyment of a
historic property when methods such as propane exploders, pyrotechnics, firearms, or
other noise-making methods are used at or in close proximity to such sites for purposes of
hazing or removing nuisance birds or other wildlife. However, such methods would only
be used at a historic site at the request of the owner or manager of the site to resolve a
damage or nuisance problem, which means such use would be to benefit the historic
property. A built-in mitigating factor for thisissue is that virtually all of the methods
involved would only have temporary effects on the audible nature of asite and can be
ended at any time to restore the audible qualities of such sitesto their original condition
with no further adverse effects. Therefore, the methods that would be used by WS under
the proposed action are not generally the types of activities that would have the potential
to affect historic properties. If an individual activity with the potential to affect historic
resources is planned under an alternative selected as aresult of a decision on this EA,
then site-specific consultation as required by Section 106 of the NHPA would be
conducted as necessary.

Coastal Zone Management Act of 1972, as amended (16 USC 1451-1464, Chapter
33; P.L. 92583, October 27, 1972; 86 Stat. 1280).

This law established a voluntary national program within the Department of Commerce
to encourage coastal states to develop and implement coastal zone management plans.
Funds were authorized for cost-sharing grants to states to develop their programs.
Subsequent to Federal approval of their plans, grants would be awarded for
implementation purposes. In order to be eligible for Federal approval, each state's plan
was required to define boundaries of the coastal zone, to identify uses of the areato be
regulated by the state, the mechanism (criteria, standards or regulations) for controlling
such uses, and broad guidelines for priorities of uses within the coastal zone. In addition,
this law established a system of criteria and standards for requiring that Federal actions
be conducted in a manner consistent with the federally approved plan. The standard for
determining consistency varied depending on whether the Federal action involved a
permit, license, financial assistance, or a Federally authorized activity.

WS has determined that the Preferred Alternative would be consistent with the State's
Lake Superior Coastal Program. The Minnesota L ake Superior Coastal Program
concurred with this determination on April 30, 2007.

Environmental Justice and Executive Order 12898 - Federal Actionsto Address
Environmental Justicein Minority Populations and L ow I ncome Populations.
Executive Order 12898, entitled, "Federa Actions to Address Environmenta Justice in
Minority Populations and Low Income Populations” promotes the fair treatment of
people of al races, income levels and cultures with respect to the development,
implementation and enforcement of environmental laws, regulations and policies.
Environmental Justiceisapriority within APHIS and WS. Executive Order 12898
requires federal agenciesto make environmental justice part of their mission, and to
identify and address disproportionately high and adverse human health and
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environmental effects of federal programs, policies and activities on minority and low
income persons or populations. APHIS implements Executive Order 12898 principally
through its compliance with NEPA. All WS activities are evaluated for their impact on
the human environment and compliance with Executive Order 12898. WS personnel use
only legal, effective, and environmentally safe wildlife damage management methods,
tools, and approaches. It isnot anticipated that the proposed action would result in any
adverse or disproportionate environmental impacts to minority and low income persons
or populations. Additionally, the donation of processed goose meat products at no cost
to food programs for low-income individuals, this project could provide benefitsto the
economically disadvantaged and other persons in need.

Protection of Children from Environmental Health and Safety Risks (Executive
Order 13045)

Children may suffer disproportionately from environmental health and safety risksfor
many reasons, including the development of their physical and mental status. WS makes
it ahigh priority to identify and assess environmental health and safety risks that may
disproportionately affect children, and has considered the impacts that this proposal
might have on children. The proposed waterfowl damage management program would
only use legally available and approved methods where it is highly unlikely that children
would be adversely affected. For these reasons, WS concludes that it would not create an
environmental hedth or safety risk to children from implementing this proposed action.
Additionally, since the proposed waterfowl damage management program may include
actions to reduce accumulations of feces, waterfowl aggression, denuding of landscaped
vegetation, etc., at schools, public parks, playgrounds, private properties and other
locations where children are sometimes present, it should help reduce health and safety
risks to children.

Executive Order 13112 of February 3, 1999.

This order directs Federal agenciesto use their programs and authorities to prevent the
spread or to control populations of invasive species that cause economic or environmental
harm, or harm to human health. To comply with Executive Order 13112, WS may
cooperate with other Federal, State, or Local government agencies, or with industry or

private individuals to reduce damage to the environment or threats to human health and
safety.

Responsibilities of Federal Agenciesto Protect Migratory Birds (Executive Order
13186)

Executive Orde 13186 requires each Federal agency taking actions that have, or are
likely to have, a measurable negative effect on migratory bird populations, to develop and
implement, a Memorandum of Understanding (MOU) with the USFWS that shall
promote the conservation of migratory bird populations. WS has developed a draft MOU
with the USFWS as required by this EA and is currently waiting for USFWS approval.
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16.3 Compliancewith State Laws

The MDNR designates mute swans as a regulated invasive speciesin Minnesota Rule
6216.0260. Mute swans may be legally kept and bred on licensed game farmsin
Minnesota, but must be confined and may not be released into the wild, see MN Statute
97A.105 below. Unconfined mute swans are not protected by any Minnesota Statute or
Rule.

97A.105 GAME AND FUR FARMS. Subdivision 1. Licenserequirements(In part).

(a) A person may breed and propagate fur-bearing animal's, game birds, bear, or mute swans only
on privately owned or leased land and after obtaining alicense. Any of the permitted animalson a
game farm may be sold to other licensed game farms. "Privately owned or leased land" includes
waters that are shallow or marshy, are not actually navigable, and are not of substantial beneficial
public use. Before an application for alicense is considered, the applicant must enclose the area
to sufficiently confine the animalsto be raised in a manner approved by the commissioner. A
license may be granted only if the commissioner finds the application is made in good faith with
intention to actually carry on the business described in the application and the commissioner
determines that the facilities are adequate for the business.

(b) A person may purchase live game birds or their eggs without a licenseif the birds or eggs, or
birds hatched from the eggs, are released into the wild, consumed, or processed for consumption
within one year after they were purchased or hatched. This paragraph does not apply to the
purchase of migratory waterfowl or their eggs.

(c) A person may not introduce mute swans into the wild without a permit issued by the
commissioner.
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CHAPTER 2. AFFECTED ENVIRONMENT AND ISSUES

2.0INTRODUCTION

Chapter 2 contains a discussion of issues that received detailed environmental impact analysisin
Chapter 4 (Environmental Consequences) and issues not considered in detail, with rationale.
Information on the affected environment is included in this chapter in the discussion of issues
used to develop mitigation measures. Additional information on the affected environment is
incorporated into the discussion of the environmental impacts in Chapter 4 and the description of
the current program in Chapter 3.

2.1 AFFECTED ENVIRONMENT

The affected environment includes any site in Minnesota where there is a conflict with the target
species addressed in this EA including but not limited to property on or adjacent to airports, golf
courses, athletic fields, recreational areas, swimming beaches, parks, corporate complexes,
subdivisions, businesses, industria parks, schools, agricultural areas, wetlands, restoration sites,
and cemeteries. The proposed action may be conducted on properties held in private, local, state
or federal ownership. WS would not conduct waterfowl damage management at any site without
the consent of the appropriate landowner/manager. At the request of the affected tribe, WS
could a'so provide assistance with waterfowl damage management on tribal lands. Work on
tribal lands would only be conducted after the completion of all appropriate agreements between
WS and the tribes.

2.2 1SSUES
The following issues have been identified as areas of concern requiring consideration in this EA.
These will be analyzed in detail in Chapter 4:

l. Effects on Target Waterfow! Populations
. Effectiveness of Wildlife Damage Management Methods
[1l.  Effectson Aesthetic Values
IV.  Humaneness and Anima Welfare Concerns of Methods Used by WS
V. Effects on Non-target Wildlife Species Populations, Including T& E Species

2.31SSUESADDRESSED IN THE ANALYSISOF ALTERNATIVES

2.3.1 Effectson Target Waterfowl Populations

A common concern among members of the public is whether wildlife damage

management actions adversely affect the viability of target wildlife species populations.

The target species analyzed in this EA are Canada geese, mallards, mute swans, and

domestic and feral waterfowl. For all species except mute swans, damage management

effortswould only target specific offending birds or local groups of birds and are not
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intended to reduce overall populations. As discussed in Section 1.4.2.3 In the future, the
MDNR has their goal for the management of mute swans includes taking appropriate
actions to have the birds confined under game farm licenses or removing the birds from
thewild. WS could be asked to assist with this effort.

2.3.2 Effectiveness of Wildlife Damage M anagement Methods

Another common concern among members of the public is whether the methods of
reducing waterfowl damage will be effective in reducing or alleviating the
damage/conflict. The effectiveness of each alternative can be defined in terms of
decreased health risks, decreased human safety hazards, reduced damage to property,
agricultural and natural resources, and a reduction in nuisance complaints.

2.3.3 Affectson Aesthetic Values

Aestheticsis the philosophy dealing with the nature of beauty, or the appreciation of
beauty. Therefore, aesthetic values are subjective, and depend on what an observer
regards as beautiful.

Generaly, wildlifeis regarded as providing economic, recreational, and aesthetic benefits
(Decker and Goff 1987), and the mere knowledge that wildlife exists is a positive benefit
for many people. However, wildlife may aso be responsible for adverse affects to
people. The activities of some wildlife result in economic losses to agriculture and
damage to property. Human safety is jeopardized by wildlife collisions with aircraft and
automobiles, aggressive waterfowl behavior sometimes results in human injury, and wild
animals may harbor diseases transmissible to humans.

Wildlife populations provide arange of social and economic benefits (Decker and Goff
1987). Theseinclude direct benefits related to consumptive and non-consumptive use
(e.g., wildlife related recreation, observation, harvest, sale), indirect benefits derived from
vicarious wildlife related experiences (e.g., reading, television viewing), and the personal
enjoyment of knowing wildlife exists and is a part of the stability of natural ecosystems
(e.0., ecological, existence, bequest values) (Bishop 1987). Indirect benefits comein two
forms: bequest and pure existence (Decker and Goff 1987). Bequest is providing for
future generations and pure existence is the knowledge that the animals exist (Decker and
Goff 1987). Positive values of wildlife would aso include having enough wildlife to
view. However, the same wildlife populations that are generally appreciated may also
create conflicts with land uses and human health and safety. Certain species of wildlife
can be regarded as a nuisance in certain settings. Large numbers of waterfowl can reduce
the aesthetic appearance and enjoyment of some activities and locations because of
excessive feces, waterfowl aggression and human injury, denuded vegetation, eroded
stream banks, disruption of vehicle traffic, etc. In sum, aesthetics include those values
people place on waterfowl, knowledge of their existence and occurrencein their area,
ability to enjoy and use properties for their intended purpose without excessive feces
present, and ability to enjoy the natural and landscaped vegetation of an area.
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Public reaction is variable and mixed because there are numerous philosophical,
aesthetic, and personal attitudes, values, and opinions about the best ways to reduce
conflicts/problems between humans and wildlife. Many people directly affected by
damage to property and threats to human safety caused by waterfowl! desire lethal
removal of the birds from the property when the WAC has been exceeded. Other people
believe that waterfow! should be captured and relocated to another areato alleviate
damage or threats to human safety. Some people directly affected by the damage from
waterfowl oppose removal of the birds regardless of the amount of damage. Individuals
who are totally opposed to bird removal want WS to teach tolerance for waterfowl
damage and threats to human health and safety, and that waterfowl should never be
killed. Some of the people who oppose removal of waterfowl do so because of human
affectionate bonds with individual birds. These human affectionate bonds are similar to
attitudes of a pet owner and result in aesthetic enjoyment.

Some wildlife species readily become accustomed to people (habituate) and live in close
proximity to humans. It isnot uncommon for people in these situations to feed wildlife
and/or otherwise derive aesthetic enjoyment from the presence of the animals. Some
people consider individual wild birds as "pets,” or exhibit affection toward individual
animals. Examples would be people who visit acity park to feed waterfowl and
homeowners who have bird feeders or bird houses.

Some property owners that have populations of waterfowl above their identified WAC
are concerned about the negative aesthetic appearance of feces and property damage to
landscaping and turf. Managers of golf courses, swimming beaches and athletic fields
are particularly concerned because negative aesthetics can result in reduced public use.

2.3.4 Humanenessand Animal Welfare Concerns of Methods used by WS
Humaneness, in part, is a person's perception of harm or pain inflicted on an animal, and
people may perceive the humaneness of an action differently.

Research indicates that the public may be willing to accept lethal wildlife management
methods if they are humane (i.e., minimize pain and suffering of the target animal)
(Kellert 1993, Schwartz et a. 1997). Theissue of humaneness and animal welfare, asit
relates to the killing or capturing of wildlife is an important and complex concept.
Wildlife damage management for societal benefits could be compatible with animal
welfare concernsif “. . . the reduction of pain, suffering, and unnecessary death is
incorporated in the decision making process’ (Schmidt 1989). Suffering is described asa
" ... highly unpleasant emotional response usually associated with pain and distress’ ,
however, suffering ™ . . . can occur without pain. .., and" ... pain can occur without
suffering . .. " (AVMA 1987). Because suffering carries with it the implication of atime
frame, suffering is considered to be minimized where death isimmediate (CDFG 1991)
such as occurs with proper shooting.
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Defining pain as a component in humaneness of WS methods is a greater challenge than
that of suffering. Pain occursin animals. Altered physiology and behavior can be
indicators of pain, and the causesthat elicit pain responsesin humanswould " . . .
probably be causes for painin other animals. .. " (AVMA 1987). Pain experienced by
individual animals probably ranges from little or no pain to significant pain (CDFG
1991). One challenge with coping with thisissue is how to achieve the least amount of
animal suffering while still effectively addressing wildlife damage problems within the
constraints of current technology and resources.

WS has improved the selectivity and humaneness of management techniques through
research and development. Research is continuing to bring new findings and products
into practical use. Until new findings and products are found practical, a certain amount
of animal suffering could occur when some waterfowl damage management methods are
used.

WS personnel in Minnesota are experienced and professional in their use of management
methods so that they are as humane as possible under the constraints of current
technology, workforce and funding. Mitigation measures and standard operating
procedures used to maximize humaneness are listed in Chapter 3.

2.3.5 Effectson Non-tar get Wildlife Species Populations, Including T& E Species
WS and the public are concerned about the potential impact of damage management
methods and activities on non-target species, particularly T& E species. WS' standard
operating procedures include measures intended to mitigate or reduce the effects on non-
target and T& E species populations and are presented in Chapter 3.

2.41SSUESCONSIDERED BUT NOT IN DETAIL WITH RATIONALE

2.4.1 Appropriateness of Preparing an EA (Instead of an EIS) For Such alLarge
Area

Some individuals might question whether preparing an EA for an area as large as the
State of Minnesota would meet the NEPA requirements for site specificity. Wildlife
damage management falls within the category of federal or other agency actions in which
the exact timing or location of individual activities cannot usually be predicted well
enough ahead of time to accurately describe such locations or timesin an EA or EIS. The
WS program is analogous to other agencies or entities with damage management
missions such as fire and police departments, emergency cleanup organizations,
insurance companies, etc. Although WS can predict some of the possible locations or
types of situations and sites where some kinds of wildlife damage will occur, the program
cannot predict the specific locations or times at which affected resource owners will
determine a damage problem has become intolerable to the point that they request
assistance from WS. In addition, the WS program would not be able to prevent such
damagein all areas where it might occur without resorting to destruction of wild animal
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populations over broad areas at a much more intensive level than would be desired by
most people, including WS and state agencies. Such broad scale population management
would also be impractical or impossible to achieve within WS policies and professional
philosophies.

If adetermination is made through this EA that the proposed action would have a
significant environmental impact, then an EIS would be prepared. In terms of
considering cumulative impacts, one EA analyzing impacts for the entire state provides a
better analysis than multiple EAs covering smaller zones.

2.4.2 Effectson Human Health from Consumption of Water fowl

There are concerns that urban waterfowl which may feed on vegetation potentially treated
with pesticides and herbicides and/or swim in waters in municipal areas may contain high
levels of contaminantsin their tissues and may be unsafe to eat. In Illinois, only one of
44 geese from the Chicago metropolitan area had contaminant residues that exceeded
USDA residue limits for food consumption. Cooking methods which reduce the amount
of lipids (fats) in the meat help to reduce contaminant levelsin the meat (Levengood et

al. 1999). Heath Canada determined that the low levels of organochlorines and mercury
measured in breast muscle of ducks and geese from Canada did not pose a health hazard
to human consumers and the birds were safe to eat (Braune and Malone 2006).

In Minnesota there are currently no requirements for testing of Canada geese for
chemical exposure/ contamination prior to donation for human consumption. However,
the MDNR, in cooperation with the Minnesota Department of Health, has been able to
determinethat no consumption advisory is necessary for geese removed from the twin
Cities metropolitan area (B. Leuth, MDNR pers. commun.). None of the 2006 Canada
goose samples submitted to the National WS contaminant study indicated contaminate
levels that would make goose meat unfit for human consumption. (USDA-WS
unpublished data 2006).
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CHAPTER 3: ALTERNATIVESINCLUDING THE PROPOSED ACTION

Alternatives were developed for consideration using the WS Decision Model (Slate et al. 1992)
as described in Chapter 2 (pages 20-35), Appendix J (Methods of Control), Appendix N
(Examples of WS Decision Model), and Appendix P (Risk Assessment of Wildlife Damage
Control Methods Used by USDA, Wildlife Services Program) of the ADC FEIS (USDA 1997

Revised).

Chapter 3 contains a discussion of the program alternatives, including those that will receive
detailed environmental impacts analysisin Chapter 4 (Environmental Consequences),
alternatives considered but not analyzed in detail, with rationale, and mitigation measures and
SOP's for wildlife damage management techniques. Pertinent portions of the affected
environment will be included in this chapter in the discussion of issues used to develop
mitigation measures. Evaluation of the affected environment will be addressed in more detail in
Chapter 4.

3.1 WATERFOWL DAMAGE MANAGEMENT STRATEGIESAND
METHODOLOGIESAVAILABLE TOWSIN MINNESOTA

This section contains a description of the general damage management strategies and individual
damage management techniques that could be applied by WS to address waterfowl damage and
conflictsin MN. Appendix B is amore thorough description of the methods that could be used
or recommended by WS. These strategies and techniques are combined to form management
alternatives discussed in Section 3.2

3.1.1 Integrated Wildlife Damage M anagement (IWDM).

The most effective approach to resolving wildlife damage is to integrate the use of
several methods simultaneously or sequentially. The philosophy behind IWDM isto
implement the best combination of effective management methods in a cost-effective’
manner while minimizing the potentially harmful effects on humans, target and non-
target species, and the environment. IWDM may incorporate cultural practices (i.e., no
feeding policies), habitat modification (i.e., exclusion), animal behavior modification
(i.e., scaring), and removal of individual offending animals (i.e., relocation), local
population reduction, or any combination of these, depending on the circumstances of the
specific damage problem. WS considers the biology and behavior of the damaging
species and other factors using the WS Decision Model (Slate et al 1992). The
recommended strategy(ies) may include any combination of preventive and corrective
actions that could be implemented by the requester, WS, or other agency personnel, as
appropriate. Two strategies are available:

1 The cost of management may sometimes be secondary because of overriding environmental, legal, human health
and safety, animal welfare, or other concerns
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Preventive Damage M anagement is applying wildlife damage management strategies
before damage occurs, based on historical problems and data. Most preventive
management techniques are non-lethal methodologies, and are most commonly applied
by theresource owners/manager. When requested, WS personnel provide information
and conduct demonstrations, or take action to prevent additional losses from recurring.
An example would be a cooperator installing and maintaining a fence and/ or overhead
wire grid system to reduce access of waterfowl to aretention pond or scaring waterfowl
away from active runways.

Corrective Damage M anagement is applying wildlife damage management to stop or
reduce current losses. Both nonlethal and lethal methods are used for corrective damage
management. As requested and appropriate, WS personnel provide information and
conduct demonstrations, or take action to prevent additional losses from recurring.
Examples include using pyrotechnics or border collies to chase away birds, the removal
of waterfowl during the summer molt using round-up techniques, and the oiling of eggs
during the nesting season.

3.1.2 WS Decision Making

WS personnel use athought process
for evaluating and responding to
damage complaints that is depicted b Recie Reqaost
the WS Decision Moddl desaribed byy ror hesistance
Slateetal. (1992) (Figure 2). WS |
personnel are frequently contacted Assess Problem [€———T]
after requesters havetried or |

considered non-lethal methods and

found them to be impractical, too oninngs
costly, or inadequate for reducing I
damage to an acceptable level. WS T
personnel assess the problem; evaluate - D —
the appropriateness and availability

(legal and administrative) of strategies I

Evaluate Wildlife

and methods based on biological, P el R —
economic and socia considerations. I
Following this evaluation, the methods .
deemed to b tical for the situati vl T
eem 0 be prac IC or eStuation of Control Actions
are developed into a management I

strategy. After the management

strategy has been implemented,

monitoring is conducted and

evaluation continues to assess the

effectiveness of the strategy. If the

strategy is effective, the need for Figure 2. WS Decision Model
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further management is ended. In terms of the WS Decision Model (Slate et al. 1992),
most damage management efforts consist of continuous feedback between receiving the
reguest and monitoring the results of the damage management strategy. The Decision
Model is not necessarily a documented process, but is a mental problem-solving process
common to most if not all professions.

3.1.3 General Types of Assistance Which May Be Provided by WS

Technical Assistance Recommendations (implementation isthe responsibility of the
requestor):

Technical assistance is information, demonstrations, and advice on available and
appropriate wildlife damage management methods. Technical assistance may require
substantial effort by WS personnel in the decision making process, but the
implementation of damage management actions is the responsibility of the requester. In
some cases, WS provides supplies or materials that are of limited availability for non-WS
entitiesto use. Technical assistance may be provided following a personal or telephone
consultation, or during an on-site visit with the requester. Generally, several

management strategies are described to the requester for short and long-term solutions to
damage problems, these strategies are based on the level of risk, need, and the practicality
of their application.

Under APHIS NEPA Implementing Regulations and specific guidance for the WS
program, WS technical assistance is categorically excluded from the need to prepare an
EA or EIS. However, it isdiscussed in this EA becauseit isan important component of
the IWDM approach to resolving wildlife damage problems.

Direct Damage M anagement Assistance (implementation is conducted or supervised
by WS per sonnel):

Direct damage management assistance may be initiated when the problem cannot
effectively be resolved through technical assistance alone, and when Agreements for
Control or other comparable instruments provide for WS direct control damage
management. The initial investigation defines the nature, history, extent of the problem,
species or property directly and indirectly damaged species responsible for the damage,
and methods that would be available to resolve the problem. Professional skills of WS
personnel are often required to effectively resolve problems, especialy if restricted use
pesticides are necessary, or if the problem is complex. Direct damage management
provided by WSin Minnesotais provided on a cost-reimbursable basis.

Educational Efforts:
Education is an important element of WS program activities because wildlife damage
management is about finding balance and coexistence between the needs of people and
needs of wildlife. Thisis extremely challenging as nature has no balance, but rather, isin
continual flux. Inaddition to the routine dissemination of recommendations and
information to individuals or organizations sustaining damage, lectures and
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demonstrations are provided to producers, homeowners, state and county agents, and
other interested groups. WS frequently cooperates with other agenciesin education and
public information efforts. Additionally, technical papers are presented at professional
meetings and conferences so that WS personnel, other wildlife professionals, and the
public are periodically updated on recent devel opments in damage management
technology, laws and regulations, and agency policies.

Resear ch and Development:

The National Wildlife Research Center (NWRC) functions as the research arm of WS by
providing scientific information and development of methods for wildlife damage
management that are effective and environmentally responsible. NWRC scientists work
closely with wildlife managers, researchers, field specialists and others to develop and
evaluate wildlife damage management techniques. NWRC research was instrumental in
the development of the repellent methyl anthranilate and the reproductive inhibitor,
nicarbazin. NWRC scientists have authored hundreds of scientific publications and
reports, and are respected world-wide for their expertise in wildlife damage management.

3.1.4 Community Based Decision Making

Technical assistance provided by Wildlife Servicesto resour ce owners for decision
making.

The WS program in Minnesota follows the “ co-managerial approach” to solve wildlife
damage or conflicts as described by Decker and Chase (1997). Within this management
model, WS provides technical assistance regarding the biology and ecology of waterfowl
and effective, practical, and reasonable methods available to the local decision maker(s)
to reduce wildlife damage. This may include non-lethal and lethal methods depending
upon the overall management alternative selected by WS (Section 3.2). WS and other
state and federal wildlife or wildlife damage management agencies may facilitate
discussions at local community meetings when resources are available. Resource owners
and others directly affected by waterfowl damage or conflicts in Minnesota have direct
input into the resolution of such problems. They may implement management
recommendations provided by WS or others, or may request management assistance from
WS, other wildlife management agencies, local animal control agencies, or private
businesses or organizations.

Local decision makers decide which effective methods should be used to solve wildlife-
related conflicts. These decision makers include community leaders, private property
owners/managers, and public property owners/managers. The process for involving local
communities and local stakeholdersin the decisions for waterfowl damage management
assures that local concerns are considered before individual damage management actions
are taken.

45



Community decision makers

The decision maker for the local community with a homeowner or civic
association would be the President or the President’ s or Board’ s appointee. The
President and Board are popularly elected residents of the local community who
oversee the interests and business of the local community. This person would
represent the local community’ s interest and make decisions for the local
community or bring information back to a higher authority or the community for
discussion and decision making. ldentifying the decision maker for local business
communities is more complex because the lease may not indicate whether the
business must manage wildlife damage themselves, or seek approval to manage
wildlife from the property owner or manager, or from a governing Board. WS
would provide technical assistance to the local community or local business
community decision maker(s) and recommendations to reduce damage. Direct
control would be provided by WSif requested by the local community decision
maker, funding provided, and the requested direct control was compatible with
WS recommendations.

Private property decision makers

The decision maker for private property owned by one person is him or herself.
WS would provide technical assistance to this person and recommendations to
reduce damage. Direct control would be provided by WSif requested, funding is
provided, and the requested direct control was in line with WS recommendations.

If no homeowner or civic association represents the affected resource then WS
will provide technical assistance to the self or locally appointed decision maker.
Direct control would be provided by WSif requested, funding provided, and the
requested direct control wasin line with WS recommendations. Affected
resource owners who disagree with the direct control action may request WS not
conduct this action on their property and WS will honor this request.

Public property decision makers

The decision maker for local, state, or federal property would be the official
responsible for or authorized to manage the public land to meet interests, goals
and legal mandates for the property. WS would provide technical assistance to
this person and recommendations to reduce damage. Direct control would be
provided by WSif requested, funding provided, and the requested direct control
was in line with WS recommendations.
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3.1.5 Wildlife Damage M anagement M ethods Available For Use or
Recommendation by WS. (Appendix B contains moredetailed descriptions of

waterfowl damage management methods)

Non-lethal methods

Property owner practices consist primarily of non-lethal preventive methods such as
cultural methods® and habitat/environmental modification. These methods may also
include efforts to manage human behavior (e.g., prohibiting people from feeding
waterfow! at apark). These methods are usually implemented by the property
owner/manager. WS involvement consists of providing technical assistance including
guidance and recommendations as to the types of practices which may help reduce the
problem.

Animal behavior modification refers to tactics that alter the behavior of wildlife to
reduce damages. Some but not all of these tactics include:

e Exclusion such as fencing/overhead wires

Propane cannons (to scare waterfowl)

Pyrotechnics (to scare waterfowl)

Distress calls and sound producing devices (to scare waterfowl)
Visual repellents and scaring tactics including lasers
Harassment with dogs

Nest destruction of the target species before eggs or young arein the nest.
Habitat/environmental modification to attract or repel certain waterfowl species.

Livetraps are various types of traps designed to capture waterfowl. Some examples are
panel nets used for capturing waterfow! during the summer molt, rocket nets, clover
traps, decoy traps, hand nets, etc.

Alpha-chloraloseis used as an immobilizing agent, which is a central nervous system
depressant, and used to capture waterfow! or other birds. Itisgenerally usedin
recreational and residential areas, such as swimming pools, shoreline residential areas,
golf courses, or resorts. Alphachloralose istypicaly delivered as well-contained bait in
small quantities with minimal hazards to pets and humans; single bread or corn baits are
fed directly to the target birds.

2 Generally involves modifications to the management of protected resources to reduce their vulnerability to
wildlife damage
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Methyl Anthranilate (MA) isan artificial grape flavoring used for human consumption
which has been shown to be an effective repellent for many bird species, including
waterfowl. It can be applied to turf or surface water or as afog to repel birds from small
aress.

Anthraquinoneis achemical bird repellent that could be used to reduce feeding activity
on airfields and other turf applications. Anthraquinone is a bio-pesticide that is non-
lethal and works by causing a negative response to feeding in the treated area (Avery et
al. 1997).

Rocket nets can be used to capture Canada geese. Geese are baited to a site where the
net, which is launched over the geese with powder charges, keeps geese from flying
away. Geese arethen removed by hand from the net at which time they can be banded,
relocated or euthanized.

Reproductive Inhibitors (Nicarbazin), in the form of contraceptive bait is currently
available under the trade name OvoControl. When fed to Canada geese, nicarbazin
resulted in decreased hatching success of eggs (Bynum et al. 2005). This product could
be used to slow the growth of local Canada goose populations. Use of reproductive
inhibitors for wildlife in Minnesota requires a permit from the DNR Commissioner and is
pursuant to MN Rule 6212.1750.

Lethal Methods

Shooting is the selective removal of target species by shooting with an air rifle, shotgun,
or rifle. Shooting afew individuals from alarger flock can reinforce birds fear of
harassment techniques.

Cervical didocation is sometimes used to euthanize birds that are live captured. AVMA
approves this technique as humane method of euthanasia and states that cervical
dislocation when properly executed is a humane technique for euthanasia of poultry and
of small birds (Beaver et a. 2001).

Sport hunting is sometimes recommended when target species can be legally hunted.

Egg treatment/destruction is the practice of ceasing the development of the egg prior to
hatching (egg oiling, chilling, shaking, puncturing); physically breaking eggs; or directly
removing eggs from a nest and destroying them.

Carbon dioxide (CO) gasis an euthanasia method listed by the AVMA (Beaver et al.
2001) which is sometimes used to euthanize birds which are captured in live traps or by
chemical immobilization and when relocation is not afeasible option. Live animalsare
placed in a container or chamber into which CO» gasisreleased. The animals quickly
expire after inhaling the gas.
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3.1.6 Examplesof Past Water fowl Damage M anagement Proj ects Conducted by MN
WS

Nest/Egg Treatments. Geese typically lay one egg every 1-2 days for atotal of 4-8
eggs/nest; the incubation period for goose eggs is approximately 28 days. Mallards
typically lay between 8 and 10 eggs and the incubation period is between 26-30 days.
Mute swans lay between 4-8 eggs and the incubation period is 35-38 days.

MN WS has conducted waterfowl damage management projects using nest/egg
treatmentsin the past. The procedure has included visiting the nests every 7-10 days for
the duration of the nesting season. WS treat only those eggs that are less than 14 days
old. Thetypical egg treatment method conducted by MN WSis oiling. Oiling involves
marking each egg, in the nest, and spreading afew drops of vegetable oil on the entire
surface of the egg. The oiled eggs are returned to the nest until the completion of the
project when they are removed and disposed of in accordance with state and federal laws.
Nest/egg treatment projects are commonly used around airports, in public recreation
areas, golf courses, and on other municipal and private properties. In FY 2006 Minnesota,
WS removed 343 eggs Canada goose eggs from 60 nests. In FY 2005, WS removed 315
eggs Canada goose eggs from 65 nests.

Dog Harassment: MN WS has conducted waterfowl damage management projects using
dog harassment treatments in the past. The procedure has included using a dog or dogs to
encourage waterfowl to leave an area. Dog harassment usually occurs after the nesting
season but before post-nuptual molt then again after the molt and through the fall. Sites
are generally visited at least once per day. Dog harassment is only conducted in areas
where egg treatment has been done or where there is no nesting of geesein order to
reduce the possibility of young being present during harassment. MN WS emphasizes
dog harassment activities during the resident Canada goose hunting season.

Dog harassment is most effective in areas with no water bodies or with single, small (less
than 2 acres) water bodies. This technique requires an ongoing program augmented with
other waterfowl control techniques. MN WS Dog harassment projects are most
commonly used near airports (when in close communication with airport staff) and in
sensitive public areas such as cemeteries where other non-lethal harassment methods
such as pyrotechnics may be unacceptable. In FY 2006 Minnesota WS used dog
harassment on 66 occasions to disperse 4,499 Canada geese. In FY 2005 Minnesota WS
used dog harassment on 60 occasions to disperse 4,959 Canada geese.

Waterfowl Round-ups: When MN WS has conducted waterfowl damage management
projects in the past, the procedure has included using panel nets to capture geese during
post-nuptual molt when both adult geese and goslings are flightless. Oncethebirdsarein
the traps they are humanely caught and transferred to waterfow! crates and removed from
the capture site. After removal from the capture site, geese can be rel ocated, euthanized
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for human or captive wildlife consumption or held in captivity. With the current lack of
relocation sites, WS plans on euthanizing all flightless Canada geese captured. They
would then be donated to a charitable organization for human consumption or to a captive
wildlife facility for consumption by resident carnivores. Donation of euthanized geeseto
acaptive wildlife facility is allowed under 50 CFR 21.26(d)(3). Minnesota regulations
require that any captive wildlife facility receiving donated geese must be; non-profit,
open to the public, and environmentally educational. In FY 2006 WS used waterfowl
roundups to capture 375 Canada geese. In FY 2005 WS used waterfowl roundups to
capture 296 Canada geese.

Alpha-chloralose a waterfowl -immobilizing agent is used by MN WS personnel to
capture waterfowl from areas where they are habituated to hand feeding. Typicaly these
areasinclude public recreational and residential areas, such as swimming pools, shoreline
residential areas, golf courses, or resorts. Alpha-chloraloseistypically delivered aswell-
contained bait in small quantities with minimal hazards to pets and humans. Single bread
or corn baits are fed directly to the target birds. In FY 2006, Minnesota WS used a pha-
chloraloseto capture 11 Canada geese. In FY 2005, Minnesota WS used a pha-chloralose
to capture 22 Canada geese

Rocket nets. Rocket nets were used by MN WS personnel to remove 15 Canada geese in
FY 2005, no rocket nets were used in FY 2006 for Canada goose capture.

Shooting is the selective removal of target species by shooting with an air rifle, shotgun,
or rifle. Shooting afew individuals from alarger flock can reinforce birds fear of
harassment techniques as well as reduce the local population of geese. In FY 2006
Minnesota WS used shooting to remove 245 Canada geese. InFY 2005 Minnesota WS
used shooting to remove 215 Canada geese.

3.2ALTERNATIVESANALYZED IN DETAIL IN CHAPTER 4

3.2.1 Alternative 1. Integrated Wildlife Damage M anagement (Proposed Action/No
Action)

The No Action alternative is a procedural NEPA requirement (40 CFR 1502.14(d)) and is
aviable and reasonable aternative that could be selected and serves as abaseline for
comparison with the other alternatives. The No Action alternative, as defined here, is
consistent with guidance from the CEQ (CEQ 1981). In this guidance, the No Action
alternative for situations where there is an ongoing management program may be
interpreted as "no change” from current management direction or level of management
intensity.

The proposed action is for the WS program to continue the current IWDM program that
responds to requests for waterfowl damage management to protect property, agricultural
crops, natural resources, human health, and human safety in Minnesota. Requests for
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assistance may occur anywhere and anytime in Minnesota. An IWDM approach would
be implemented which would alow the use of legal techniques and methods, used singly
or in combination, to meet requestor needs for reducing conflicts with waterfowl.
Cooperators requesting assistance would be provided with information regarding the use
of effective non-lethal and lethal techniques. Non-lethal methods used by WS may
include resource management, physical exclusion, and deterrents. Lethal methods used
by WS may include nest and egg treatment/destruction, live capture and transportation to
an approved poultry processing facility, live capture and euthanasia, and/or shooting. In
many situations, the implementation of non-lethal methods such as habitat ateration,
repellents, and exclusion type barriers would be the responsibility of the requestor to
implement. Waterfowl damage management by WS would be allowed in Minnesota,
when requested, on private property or public facilities where a need has been
documented and, upon completion of an Agreement for Control. All management actions
would comply with appropriate federal, state, and local laws.

3.2.2 Alternative2: Technical Assistance Only by WS

This aternative would not allow for WS operationa waterfowl damage management in
Minnesota. WS would only provide technical assistance and make recommendations
when requested. Producers, property owners, agency personnel, or others could conduct
waterfowl damage management using any legal lethal or non-lethal method. Currently,
alpha-chloralose is only available for use by WS employees. Therefore, this chemical
would be unavailable for use by private individuals. Appendix B describes a number of
methods that could be employed by private individuals or other agencies after receiving
technical assistance advice under this alternative.

3.2.3 Alternative3: Non-ethal Only by WS

This alternative would require WS to only use or recommend non-lethal methods to
resolve waterfowl damage problems. Persons receiving technical assistance could still
employ lethal methods that were available to them. Individuals seeking information on
lethal waterfowl damage management methods would be referred to other sources such as
the MDNR, USDA Agricultural Extension Service offices, universities, or pest control
organizations.

Currently, apha-chloralose is only available for use by WS employees. Therefore, use of
this chemical by private individuals would beillegal. Under this alternative, WS could
use alpha chloralose to capture geese, but all geese captured by WS would have to be
relocated or sent to a captive animal facility. WS could not use alpha chloralose to
capture geese that would be subsequently euthanized. Appendix B describes a number of
non-lethal methods available for use by WS under this alternative.

3.2.4 Alternative4: No Waterfowl Damage M anagement by WS

This aternative would eliminate Federal involvement in waterfowl damage management
in Minnesota. WS would not provide direct operational or technical assistance and
requesters of WS services would conduct WDM without WSinput. Information on
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waterfowl damage management methods may be available to producers and property
owners through other sources such asthe MDNR, USDA Agricultural Extension Service
offices, universities, or pest control organizations. Alphachloraloseisonly available for
use by WS employees. Therefore, this chemical would not be available for use by private
individuals.

33 ALTERNATIVESELIMINATED FROM FURTHER ANALYSISWITH
RATIONALE

Non-lethal Methods | mplemented Before L ethal M ethods

This dternativeis similar to Alternative 1 except that WS personnel would be required to always
recommend or use non-lethal methods prior to recommending or using lethal methods to reduce
waterfowl damage. Both technical assistance and direct damage management would be provided
in the context of amodified IWDM approach. Alternative 1, the Proposed Action, is similar to
this aternative in that it recognizes non-lethal methods as an important dimension of IWDM,
givesthem first consideration in the formulation of each management strategy, and recommends
or uses them when practical before recommending or using lethal methods. Additionally, in
many cases, when WSis requested to provide assistance with awaterfowl damage problem, the
property owner/manager(s) have already tried some nonlethal alternatives for resolving their
problem. Theimportant distinction between the Non-lethal Methods First Alternative and the
Proposed Alternative is that the former aternative would require that all non-lethal methods be
used before any lethal methods are recommended our used.

While the humaneness of the non-lethal management methods under this alternative would be
comparable to the Proposed Program Alternative 1, the extra harassment caused by the required
use of methods that may be ineffective could be considered less humane. Aslocal waterfowl
populations increase, the number of areas negatively affected by these birds would increase, and
greater numbers of birds would be expected to congregate at sites where non-lethal management
efforts were not effective. Thismay ultimately result in a greater number of waterfowl being
killed to achieve the local WAC than if lethal management were immediately implemented at
problem locations (Manuwal 1989). Once lethal measures were implemented, waterfowl
damage would be expected to drop relative to the reduction in localized population of waterfowl
causing damage.

Since in many situations this alternative would result in greater risk of relocating a damage
problem instead of resolving problems, could result in greater numbers of waterfowl being killed
to achieve the local WAC at a greater cost to the requester, and could result in adelay in
reaching the local WAC in comparison to the Proposed Alternative, the Non-lethal Methods
Implemented before Lethal Methods Alternative is removed from further discussion in this
document.
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34 STANDARD OPERATING PROCEDURES (SOPS) FOR WILDLIFE DAMAGE
MANAGEMENT

The WS program, nationwide and in Minnesota has developed Standard Operating Procedures
(SOPs) for its activities that reduce the potential impacts of these actions on the environment.
These procedures are discussed in detail in Chapter 5 of the ADC Final EIS (USDA 1997
Revised). Some key SOPs pertinent to the proposed action and alternatives of this EA are listed

below.

e The WS Decision Model would be used to identify effective wildlife damage
management strategies and their impacts (Slate et al. 1992).

¢ Reasonable and prudent measures or aternatives would be identified through
consultation with the USFWS and are implemented to avoid impactsto T& E species.

e WSuseswaterfowl damage management devices and conducts activities for which the
risk of hazards to public safety and hazard to the environment have been determined to be
low according to aformal risk assessment (USDA 1997 Revised, Appendix P). Where
such activities are conducted on private lands or other lands of restricted public access,
therisk of hazard to the public is even further reduced.

34.1 Additional SOPs Specific to the Issues
The following is a summary of additional SOPsthat are specific to the issues listed in Chapter 2

of this document.
Effectson Target Species Populations

e With the exception of mute swans discussed in Section 1.3.2.3, waterfowl damage
management is directed to resolve waterfowl damage problems by taking action against
individual problem birds, or local populations or groups, not by attempting to eradicate or
reduce waterfowl populations in the state or region.

e To ensure that methods of live-capturing waterfowl result in minimal pain and
discomfort, which could be measured as factors like physical injury (e.g., bleeding,
broken wing), dehydration, and over-heating, captured birds would be made as
comfortable as possible by watering the birds as necessary, not overcrowding the birds if
they are put in holding cages for transportation, and seeking shade for caged birds as
necessary.

e WStakeis monitored by comparing numbers of birds killed with overall populations or
trends in populations.
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Effects on Non-target Species PopulationsIncluding T& E Species

WS personnel are trained and experienced in selecting the most appropriate method for
taking problem animals and excluding non-target wildlife.

Observations are made to determine if non-target or T& E species would be at significant
risk from waterfowl damage management activities.

WS consulted with the USFWS and MDNR regarding potential impacts of damage
management methods on state and federally-listed T& E species. WS abides by
reasonable and prudent aternatives (RPAS) and other agency recommendations for the
protection of listed species that are established as aresult of these consultations.

If nicarbazin isregistered for usein MN, WSwill reinitiate Section 7 consultation with
the USFWS regarding the impacts of this product on Federally-listed species.

In the event that WS recommends habitat modification (e.g., modifying a wetland) as a
damage management practice for the landowner/manager, WS will advise the
landowner/manager that they are responsible for checking with state and federal
authorities regarding regulations and endangered species protections that may be
applicable to the proposed project. WS could recommend but will not conduct habitat
management activities under any of the alternatives.



CHAPTER 4. ENVIRONMENTAL CONSEQUENCES

Chapter 4 provides information needed for making informed decisionsin selecting the
appropriate aternative to meet the needs for action identified in Chapter 1. The chapter analyzes
the environmental consequences of each alternative in relation to the issues identified for
detailed analysisin Chapter 2. This section analyzes the environmental consequences of each
alternative in comparison with the No Action alternative to determine if the real or potential
effects would be greater, lesser, or the same.

The following resource values within the State are not expected to be significantly impacted by
any of the alternatives analyzed: soils, geology, minerals, water quantity, flood plains, wetlands,
visual resources, air quality, prime and unique farmlands, timber, and range. These resources
will not be analyzed further.

Cumulative Effects: Discussed in relationship to each of the alternatives analyzed, with
emphasis on potential cumulative effects from methods employed, and including summary
analyses of potential cumulative impacts to target and non-target species, including threatened
and endangered species.

Irreversibleand Irretrievable Commitments of Resources: Other than minor uses of fuels
for motor vehicles and other materials, there are no irreversible or irretrievable commitments of
resources.

Effects on sitesor resour ces protected under the National Historic Preservation Act: WS
waterfowl damage management actions are not undertakings that could adversely affect historic
resources (See Section 1.8.2.6).

4.1 ENVIRONMENTAL CONSEQUENCESFOR ISSUESANALYZED IN DETAIL

4.1.1 Impacts on Target Species Populations

Analysisof thisissue is limited to those speciesintentionally killed during WS waterfowl
damage management actions, specifically, Canada geese, mallards, mute swans, and
domestic or feral waterfowl. The analysis for magnitude of impact generally follows the
process described in Chapter 4 of USDA (1997 Revised). Magnitude is described in
USDA (1997 Revised) as" . . . a measure of the number of animalskilled in relation to
their abundance." Magnitude may be determined either quantitatively or qualitatively.
Quantitative determinations are based on population estimates, allowable harvest levels,
and actual harvest data. Qualitative determinations are based on population trends and
harvest data when available.

4.1.1.1 Alternative 1: Integrated Wildlife Damage M anagement Program
(Proposed Action/No Action)

A common concern among members of the public is whether wildlife damage
management actionswill adversely affect the viability of target species
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populations. WS maintains ongoing contact with USFWS and the MDNR and
submits annual reports of WS activitiesto both agencies These agencies have
responsibility for maintaining healthy populations of native waterfowl. The
MDNR also has responsibility for monitoring and managing free-ranging
populations of nonnative and domestic waterfowl and game farms. Although
local populations of waterfowl may be reduced, working cooperatively with the
USFWS and MDNR and compliance with applicable state and federal laws and
regulations, will ensure that the regional, national and statewide popul ations of
native waterfowl species will not be adversely affected by WS’ actions.

Canada Geese

The majority (86% in 2006) of Canada geese taken by WS are taken during the
April 1to August 31 window of time identified by the USFWS for management
of resident geese in their new regulations (USFWS 2005b). To date, al birds
taken before and after have been taken as part of efforts to reduce wildlife hazards
to aircraft. Canada goose take which occurs between Sept 1 and March 31 is
likely comprised of resdent and migrant geese. For example, Wisconsin
Department of Natural Resources goose banding data indicate that approximately
48% of the birds taken by huntersin the fall come from the migratory Mississippi
Valley population (MVP) (Van Horn et al. 2006).

The 2005 spring population of resident Canada geese in Minnesota was estimated
to be approximately 338,254 geese (Section 1.3). Since 2001 WS has taken (shot,
captured/ euthanized or captured/relocated) atotal of 1,194 Canada geese and 658
goose eggs (contained in 125 nests) in MN (Table 8). Based upon past requests
for WS assistance and an anticipated increase in future requests for services, WS
anticipates that no more than 1% (e.g., 3,383 birdsin 2006) of the spring resident
goose population would likely be killed annually by WS in Minnesota under the
proposed action. During the 2005 Minnesota Canada goose hunting seasons the
harvest of Canada geese (resident and migrant) in Minnesota was estimated at
207,266 (USFWS 2006). For Federal Fiscal Year (FY) 2005 (October 2004
through September 2005), the USFWS issued 116 Depredation Permitsto
Minnesota entities other than WS, enabling the permitted take of up to 1,466
geeseand up to 2,906 goose nests. Using the 2005 hunter harvest data, USFWS
permitted take, and WS anticipated kill of less than 1% of the population, the
magnitude of WS impacts on the resident Canada goose population is considered
to be very low. Furthermore this cumulative take would contribute positively to
the USFWS resident goose popul ation management objective of reduction from
the 2005 level (338,254 geese) to approximately 182,000 geese in Minnesota
(USFWS 2005b).

While local populations of resident Canada geese deemed above the WAC by the
property owner or local community may be reduced, applicable state and federal
laws and regulations authorizing take of Canada geese and their nest and eggs,
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including the USFWS and MDNR permitting processes, would ensure that the
statewide popul ation would not be reduced below the USFW'S population goal of
182,000 Canada geese (USFWS 2005b). Consequently, the potential take of
resident Canada geese by WS is expected to have no negative cumulative impact
on the statewide or flyway resident Canada goose population.

Table 8. Canada geese, mallards, domestic/feral waterfowl, and mute swans
(individuals, nests and eggs) taken by WS in Minnesota during Federal
Fiscal Y ears 2001-2006.

Number of

Number of Number of domestic/feral Number of

Fiscal Year Geese Mallards water fowl mute swans
2001 64 56 0 0
2002 90 106 0 0
2003 91 25 0 0
2004 114 16 0 0
2005 548* 12 0 0
2006 631 26 0 0
Total 1440 241 0 0

Number of

Number of Number of Domestic/feral Number of

geese mallard water fowl mute swan

Fiscal Year | eggs/nests eggs/nests eggs/nests eggs/nests
2001 0 0 0 0
2002 0 0 0 0
2003 0 0 0 0
2004 0 0 0 0
2005 315/65 0 0 0
2006 343/60 0 0 0
Total 681/125 0 0 0

* includes 198 rel ocated geese

Mallard Ducks

Asdescribed in section 1.3, in spring 2005, there were an estimated 238,500
mallard ducksin Minnesota (MDNR 2005). Since2001, WS haskilled atotal of
241 mallardsin MN (Table 8). Based upon past requests for WS assistance and
an anticipated increase in future requests for services, WS anticipates that no
more than 0.5% (715 birds) of the mallard population would be killed by WS
annually under the proposed action. During the 2005 duck hunting season the
estimated mallard harvest for Minnesotawas 169,582 birds (USFWS 2006).
Mallards taken during hunting season include birds that nested in the state and
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birds migrating south from breeding groundsin Canada. For Federal FY 2005,
the USFWS issued Depredation Permits to Minnesota entities other than WS,
enabling the authorized take of up to 65 mallards by shooting, and the destruction
of up to 35 mallard nests. If WS had taken the proposed 715 birds for WDM in
2005, WS' take would be only 0.4% of hunter harvest permitted by the USFWS
and MDNR. As such, the proposed WS take of mallardswould not contribute
substantially to overall lethal take of mallards and will not have a significant
impact on the state, flyway or national mallard population.

While local populations of mallard ducks deemed above the WAC by the local
governing body may be reduced, applicable state and federal laws and regulations
authorizing take of mallard ducks, including the USFWS and the DNR permitting
processes, would ensure that the statewide and flyway populations would not be
reduced below state and Mississippi Flyway population goals and objectives.

Mute Swvans

In 2005, the statewide wild/feral mute swan population was estimated at 29
individuals. Because mute swans are a non-native species with the potential to
have negative impacts on native birds and their habitat, the MDNR management
objective for the species involves taking appropriate actions to have the birds kept
for personal use/enjoyment confined in accordance with game farm licenses and
removing the remaining birds from the wild. The state’s management objective
for mute swans is consistent with Executive Order 13112 which directs Federal
agenciesto use their programs and authorities to prevent the spread or to control
populations of invasive species that cause economic or environmental harm, or
harm to human health.

WS has not taken any mute swans or eggsin MN. Thereisn’'t a hunting season for
mute swansin MN, but in 2005, there were 12 known mute swans taken by
MDNR for wildlife damage management purposes. Biologically, the optimum
population size for wild/feral mute swansin Minnesotais zero asthey are
considered an invasive species harmful to native waterfowl and vegetation. WS
could be asked to assist with the MDNR' s effort to remove all wild/feral mute
swans from the state. These efforts would not involve mute swans kept in
accordance with the requirements of state game farm licenses and individuals
would still be able to keep and enjoy these birds. The population of mute swans
in Minnesotais relatively low compared to some states. For example, the mute
swan population in Michigan was estimated at approximately 7,100 birds (MDNR
2006). Consequently, mute swan management efforts in Minnesota are unlikely
to have substantive impacts on the regional or national mute swan population.

It is conceivable that WS could be asked to assist with the management of mute
swans kept in accordance with state game farm regulations if these birds were
posing arisk to human health or safety (e.g., aggressive behavior). Inthese
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instances, WS would work with the owner/manager(s) of the swans to determine
which nonlethal methods had already been tried and, where appropriate,
recommend new methods and/or changes to existing methods. WS would only
use lethal methods to address problems with managed mute swans at the request
of or, in close coordination with, appropriate officials from the MDNR.

Domestic and Feral Waterfowl

Based upon past requests for WS assistance and an anticipated increase in future
requests for services, WS anticipates that the number of domestic and feral ducks
killed or removed by WS could increase substantially above the current level of
take. WS has not taken any domestic or feral waterfowl in MN (Table 8).
However, domestic and feral waterfow! are non-indigenous species considered by
many wildlife biologists and ornithologists to be an undesirable component of
North American wild and native ecosystems. Any reduction, even to the extent of
compl ete eradication from the natural environment, could be considered a
beneficial impact to native waterfowl species. Domestic and feral waterfow! are
not protected by Minnesota state law or by federal law.

4.1.1.2 Alternative 2: Technical Assistance Only by WS

Under this aternative, WS would have no impact on target waterfowl populations
in Minnesota because the WS program would only provide advice on the
management of the target species and would not conduct any waterfowl
population management activities. WS would be able to provide the site
evaluations and technical assistance required to help property managers obtain
permits from the USFWS for the lethal take of birds causing damage. The
tranquilizer apha-chloralose is currently only available for use by WS employees
and would not be available for use under this alternative. Private efforts to reduce
or prevent waterfowl damage and conflicts could increase, which could result in
similar or even greater impacts on those populations than the current program
aternative. It ishypothetically possible that attempts to address waterfowl
damage and conflicts by inexperienced individuals could result in the
Inappropriate or even illegal use of damage management methods which could
lead to real but unknown effects on waterfowl. Instances of thistype of problem
are relatively uncommon and effects on waterfowl under this alternative would
probably be about the same as or dightly higher than Alternative 1 and similar to
those under Alternative 3. Effects and hypothetical risks of illegal killing of
waterfow! under this alternative would probably be less than Alternative 4
because individuals would have at least some access to WS assistance with
waterfowl damage management.

4.1.1.3 Alternative 3: Non-Lethal Only By WS

Under this aternative, WS would not kill any target species because WS would be
restricted to only using and recommending nonlethal management methods. WS
would be unable to assist landownersin obtaining permitsfor the lethal take of
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depredating birds from the USFWS. Although WS lethal take of waterfowl
would not occur, it islikely that private waterfowl damage management efforts
would increase, leading to potentially similar or even greater effects on target
species populations than those of the current program alternative. It is
hypothetically possible that attempts to address waterfowl damage and conflicts
by inexperienced individuals could result in the inappropriate or evenillegal use
of damage management methods which could lead to real but unknown effects on
waterfowl. However, for the same reasons shown in the population effects
analysisin section 4.1.1.1, it isunlikely that target waterfowl populations would
be adversely impacted by implementation of this alternative. Effectsand
hypothetical risks of illegal killing of waterfowl under this alternative would
probably be less than Alternative 4 because individuals would have at least some
access to WS assistance with waterfowl damage management.

4.1.1.4 Alternative 4. No Water fowl Damage M anagement by WS

Under this aternative, WS would have no impact on waterfow! populations in
Minnesota. The tranquilizer alpha-chloraloseis currently only available for use by
WS employees and would not be available for use under this alternative. Private
effortsto reduce or prevent damage and conflicts would likely increase, which
couldlead to potentially similar or even greater effects on target species
populations than those of the current program aternative. Effects on target
specieswould depend upon the experience and level of effort expended by private
persons. It ishypothetically possible that attempts to address waterfowl damage
and conflicts by inexperienced individuals could result in the inappropriate or
even illegal use of damage management methods which could lead to real but
unknown effects on waterfowl. However, for the same reasons shown in the
population effects analysisin section 4.1.1.1, it isunlikely that target waterfowl
populations would be adversely impacted by implementation of this alternative.
Risks associated errors in the application and use of damage management
techniques would be greatest for this aternative because of the reduced
availability of professional assistance with waterfowl damage management.

4.1.2 Effectiveness of Waterfowl Damage M anagement

4.1.2.1 Alternative 1: Integrated Wildlife Damage M anagement Program
(ProposedAction/No Action)

Wildlife Services extensive experience with wildlife damage management has
shown that each damage management situation has its own unique challenges and
needs. There aren’'t any waterfowl damage management techniques that are
effective or appropriate for every situation. WSis best able to devel op effective
site-specific damage management strategies if it has access to the full range of
legal damage management techniques including lethal and nonlethal methods.
Consequently, this aternative would be more effective than any of the other
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aternativesin reducing or minimizing damage caused by waterfowl because it
allows access to the widest range of damage management techniques. Appendix
B contains additional information on individual WDM methods.

Methods of frightening or discouraging waterfowl have been effective at specific
sites. In most instances however, these methods have simply shifted the problem
elsewhere (Conover 1984, Aguileraet a. (1991), and Swift 1998). Of the non-
lethal techniques commonly used by the public to reduce conflicts with waterfowl
(e.g., feeding ban, habitat modification, live swan, methyl anthranilate, fencing,
harassment with dogs, people or vehicles), only fencing was reported to have been
highly effective (Cooper and Keefe 1997). Habitat modifications, while
potentially effective, are poorly accepted, not widely employed, and many include
reducing water levels in wetlands and are not biologically sound. Long-term
solutions usually require some form of local population reduction to stabilize or
reduce waterfow! population size (Smith et al. 1999).

Population limiting techniques (e.g., hunting, capture and euthanize, shooting, and
nest/egg destruction) may have longer-term effects than the constant effort
required for hazing/harassment programs and can slow population growth or even
reduce the size of awaerfowl population (Cooper and Keefe 1997). Kilpatrick
and Walter (1999) reported that when an urban wildlife popul ation above the
WAC is reduced through lethal means, many residents subsequently experience
reduced damage. Repopulation of sites where lethal management methods were
used would undoubtedly take place as long as suitable habitat exists in that area.
However, reducing the number of damaging waterfowl can facilitate the use of
nonlethal methodsthereby enhancing the effectiveness of non-lethal methods
(Smith et al. 1999). For example, because most waterfowl are relatively long-
lived, exclusive use of non-lethal methods to suppress reproduction may take
years to reduce alocal waterfowl population and associated damage problems. In
contrast, lethal methods could be used to initially reduce the waterfowl
populations and then non-lethal methods could be used to maintain the population
at the reduced level.

This alternative would likely reduce the potential for bird-aircraft collisions at
airports and increase human safety. Cooper (1991) reported that the removal of
geese posing or likely to pose ahazard to air safety at airports considerably
reduced the population of local geese, decreased the number of goose flights
through airport operations airspace, and significantly reduced goose-aircraft
collisions at Minneapolis-St. Paul International Airport. In addition, Dolbeer et
a. (1993) demonstrated that an integrated approach (including removal of
offending birds) reduced bird hazards at airports and substantially reduced bird
collisions with aircraft by as much as 89%.
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4.1.2.2 Alternative 2: Technical Assistance Only by WS

With WS technical advice but no direct management assistance, entities
requesting waterfowl damage management would either take no action,
implement WS recommendations for non-lethal and lethal control methods, or
seek other sources of assistance with waterfowl damage management. If the
individual/organization with the damage problem decides to not take action,
conflicts and damage would likely continue or increase as bird numbers are
maintained or increased. The efficacy of the alternative sources for assistance
with waterfowl damage management will vary depending upon the training and
skills of the individual (s) involved, Thetranquilizer drug alpha-chloralose isonly
available to WS and would not be available under this alternative. In general, this
aternative is likely to be less effective than Alternative 1 and similar to
Alternative 3.

4.1.2.3 Alternative 3: Non-Lethal Only By WS

Under this aternative, WS would be restricted to implementing and
recommending only non-lethal methods in providing assistance with waterfowl
damage problems. The success or failure of the use of non-lethal methods can be
quite variable. Methods of frightening or discouraging waterfowl have been
effective at specific sites. In most instances however, these methods have simply
shifted the problem elsewhere (Conover 1984, Aguileraet al. 1991, and Swift
1998). However, if WSis providing direct operational assistancein dispersing
waterfowl, coordination with local authorities, who may assist in monitoring the
birds' movements, is generally conducted to assure they do not reestablish in
other undesirable locations. Of the non-lethal techniques commonly used by the
public to reduce conflicts with waterfowl (e.g., feeding ban, habitat modification,
live swan, methyl anthranilate, fencing, harassment with dogs, people or
vehicles), only fencing was reported to have been highly effective (Cooper and
Keefe 1997). For optimal efficacy, some frightening strategies require long-term
commitment of staff and/or financial resources that many not be available to
everyone with awaterfowl damage problem. Habitat modifications, while
potentially effective, are poorly accepted, not widely employed, and many include
reducing water levels in wetlands and are not biologically sound. Long-term
solutions usually require some form of local population reduction to stabilize or
reduce waterfowl population size (Smith et a. 1999). Capture and relocation is
an option for local population reduction under this alternative, however, with
time, it often becomes increasingly difficult to find relocation sites. Additional
difficulties with relocation are discussed in Chapter 3 and Appendix B. In
generd, this alternativeis likely to be less effective than alternative one and
dmilar to Alternative 2.

4.1.2.4 Alternative 4. No Waterfowl Damage M anagement by WS
With no WS assistance, private individuals and community government officials
would either take no action, which means the waterfowl damage and conflicts
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would likely continue or increase in each situation as waterfowl numbers are
maintained or increased, or implement their own non-lethal and lethal control
methods. The efficacy of the alternative sources for assistance with waterfowl
damage management will vary depending upon the training and skills of the
individual(s) involved, the tranquilizer drug alpha-chloralose is only availableto
WS and would not be available under this alternative. Completely eliminating
WS involvement in waterfowl damage management would eliminate a source of
readily available professional assistance with waterfowl damage management
whichislikely to make this alternative the least effective of the 4 alternatives.

4.1.3 Impactson Aesthetic Values

4.1.3.1 Effectson Human Affectionate-Bondswith Individual Birdsand on
Aesthetic Enjoyment of Waterfowl.

Alternative 1. Integrated Wildlife Damage M anagement Program (Proposed
Action/No Action)

Some people who routinely view or feed individual geese, ducks, swansor
domestic waterfowl would likely be disturbed by removal of such birds under the
proposed program. People who have developed affectionate bonds with
individual birds may feel sadness and anger if those particular birds were
removed, especially if the birds are removed using lethal methods. WSis aware
of such concerns and worksto mitigate these impacts. Often the management
goals at a particular site are to reduce the local population, not eliminate all birds.
In these situations, WS may sometimes be able to mitigate such concerns by
working to leave birds which have particular importance to individuals.

Some peopl e derive aesthetic enjoyment from watching waterfowl. For these
individuals, watching waterfowl can provide an opportunity for peace, relaxation
and entertainment. Like individuals with attachment to particular birds, these
individuals' aesthetic enjoyment of asite could be adversely impacted by the
removal of the waterfowl. However, as noted above, WS works with property
owners/managers to try and address these concerns. As stated above, it is often
possible to resolve damage problems at a site without removing all birds, so
opportunities for aesthetic enjoyment of birds would remain. Additionally, except
for mute swans, bird removal actions would generally be restricted to local sites
and to small percentages of overall waterfowl populations. Canada geese,
mallards, and feral/domestic duckswould remain common and abundant and
would therefore continue to remain available for viewing by persons with that
interest.

Itisthe MDNR's goal to eliminate/ prevent the establishment of free-ranging
mute swans in the state and WS could assist the state with that effort. The MDNR
will work to achieve this goal with or without the assistance of WS. If successful,
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the only opportunity to observe mute swans in the state would be in captivity.
Removal of these birds would likely be distressing to any individuals with
attachmentsto the few remaining mute swansin the state. However, given that
there was estimated to be less than 20 free-ranging mute swans in the state in fall
2006 opportunities to interact with this non-native species are aready very
limited. In context of the ample opportunities to view and enjoy native Canada
geese, mallards, and an increasing population of native trumpeter swans (currently
at over 2,000 birds), the impact of removing mute swans on overall aesthetic
opportunities to enjoy waterfowl will be relatively low.

Lethal removal of waterfowl from airports should not affect the public’s
enjoyment of the aesthetics of the environment since airport properties are closed
to the public. The ability to view and interact with waterfow! at these sitesis
usually either restricted to viewing from alocation outside boundary fences, or is
forbidden.

Alternative 2: Technical Assistance Only by WS

Under this aternative, WS would not conduct any damage management activities,
but could provide advice on damage management alternatives. Consequently, WS
would not have adirect impact on stakeholder aesthetic enjoyment of waterfowl.
Some people who oppose direct management assistance in wildlife damage
management by the government but favor government technical assistance would
favor this alternative. Persons who have devel oped affectionate bonds with
individual birds would not be affected by WS’ activities under this alternative
because the individua birds would not be killed by WS. However, the MDNR or
other private entities would likely conduct direct management assistance activities
similar to those that would no longer be conducted by WS, and the effects would
then be similar to the proposed aternative.

Alternative 3: Non-Lethal Only By WS

Under this aternative, WS would not conduct any lethal wildlife damage
management but would still use nonlethal methods to reduce waterfowl damage.
Some people who oppose lethal control of wildlife but are tolerant or supportive
of government involvement in non-lethal wildlife damage management would
favor this alternative. Persons who have developed affectionate bonds with
individual birds would not be affected by the death of individual birds under this
alternative, but might oppose dispersal or translocation of certain birds. As
discussed in this Subsection under Alternative 1, with the exception of mute
swans, WS might sometimes be able to mitigate such concerns by leaving certain
waterfowl which might be identified by interested individuals.

Although WS would not use lethal methods to resolve waterfowl damage
conflicts under this alternative, property owners/managers would still have legal
access to lethal damage management techniques. If the MDNR and/or property
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owners and managers chose to use lethal WDM methods without assistance from
WS, the impacts would be similar to the proposed action aternative.

Alternative 4. No Waterfowl Damage M anagement by WS

Under this aternative, WS would not conduct any lethal removal of waterfowl
nor would the program conduct any harassment of birds. Some people who
oppose any government involvement in wildlife damage management would
favor this alternative. Persons who have developed affectionate bonds with
individual birds would not be affected by WS’ activities under this alternative.
However, the MDNR or other private entities would likely conduct waterfowl
damage management activities similar to those that would have been provided by
WS under the preferred alternative, and the effects would be similar to the
proposed action alternative.

4.1.3.2 Impactson Aesthetic Values of Property Damaged by Birds

Alternative 1. Integrated Wildlife Damage M anagement Program (Proposed
Action/No Action)

Asnoted in Section4.1.2.1, this alternative would give WS the greatest ability to
effectively resolve waterfowl damage. Consequently, this alternative would be
most effective in reducing the adverse aesthetic impacts of waterfow! and their
feces on property. Individuals whose aesthetic enjoyment of other birds and the
environment is diminished by the presence of waterfowl and waterfowl! feces will
be positively affected by programs which result in reductionsin the presence of
waterfowl.

The dispersal of waterfowl by harassment and barriers can sometimes result in the
birds causing the same or similar problems at the new location. If WSis
providing direct operational assistance in dispersing such birds, coordination with
local authorities, who may assist in monitoring the birds' movements, may be
conducted to assure they do not reestablish in other undesirable locations.

Alternative 2. Technical Assistance Only by WS

Under this aternative, WS would not conduct any operational waterfowl damage
management activities. However, similar activities could be conduced by entities
other than WS. Asnoted in Section 4.1.2.2, overall efficacy of this alternativein
reducing adverse impacts by waterfowl will vary depending upon the training,
experience and methods available to the individual s conducting the damage
management activities. The tranquilizer drug a pha-chloral ose would not be
available as a management option under this alternative. In general, this
aternative is likely to be similar to or have dlightly less beneficial impacts on the
aesthetic value of property damaged by waterfowl. However, potential impacts on
aesthetic value of property damaged by waterfowl would likely be greater than for
Alternative 4, since WS would be providing technical assistance.
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The dispersal of waterfowl by harassment and barriers can sometimes result in the
birds causing the same or similar problems at the new location. If WS has only
provided technical assistance, coordination with local authorities to monitor the
birds movements to determine if birds become established in other undesirable
locations may not be conducted. This could increase the risk of moving the
adverse aesthetic impacts to nearby property owners.

Alternative 3: Non-Lethal Only By WS

Under this aternative, WS would be restricted to non-lethal methods only. As
noted in Section 4.1.2, restricting WS access to some damage management
techniques may make it harder for WSto effectively resolve damage problems.
Consequently, WS would be less able to effectively reduce adverse impacts on
property from waterfowl than under Alternative 1.

Additionally, exclusive use of nonlethal methods has greater potential to result in
waterfowl relocating to other sites where they would likely create or worsen
similar problems for other property owners. If WSis providing direct operational
assistance in dispersing such birds, WS may coordinate damage management
activitieswith local officialsin order to minimize incidence of waterfowl
relocating to other undesirable locations.

In some cases, exclusive use of nonlethal methods like hazing/frightening may
require along-term commitment of resources that may be difficult for some
property owners/managers. Property ownerscould still use lethal waterfowl
damage management methods without assistance from WS. Ability of these
alternative sources to reduce adverse aesthetic impacts on property from
waterfow! will vary depending upon the training, skills and equipment available
to the entity conducting the WDM.

Alternative 4: No Waterfowl Damage M anagement by WS

Under this aternative, the lack of any operational or technical assistancein
reducing waterfowl problems would mean aesthetic values of some affected
properties would continue to be adversely affected if the property owners were
not able to reduce waterfowl damage in some other way. Ability of these
alternative sources to reduce adverse aesthetic impacts on property from
waterfow! will vary depending upon the training, skills and equipment available
to the entity conducting the WDM.

The dispersal of waterfowl by harassment and barriers can sometimes result in the
birds causing the same or similar problems at the new location. Coordination
with local authorities to monitor waterfowl movements, to determine if birds
become established in other undesirable locations, might not be conducted,
therefore increasing the potentia of adverse effects to nearby property owners.
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4.1.4 Humanenessand Animal Welfare Concernsof L ethal Methods Used by WS

4.1.4.1 Alternative 1: Integrated Wildlife Damage M anagement Program
(Proposed Action/No Action)

Under this aternative, methods viewed by some persons as inhumane would be
used by WS. These methods would include capture and euthanasia, capture and
processing for human consumption, immobilization with the use of apha
chloralose, and shooting.

Many stakeholders would want waterfowl captured inaway that resultsin no
pain or a minimization of pain, which they could measure as physical injury (e.g.,
bleeding, broken wing). Captured birds would be made as comfortable as
possible by watering the birds as necessary, not overcrowding the birdsif they are
put in holding crates for transportation, and seeking shade for caged birds as
necessary.

There would likely be concern among stakeholders, in situations where waterfowl
are captured and processed for human consumption, that the birds should be killed
quickly. Birdswould be processed for human consumption in state licensed
poultry processing facilities in accordance with all pertinent regulations.

There may be concern among stakehol ders that birds sedated with alpha
chloralose should not be allowed to drown, even if the birds are to be euthanized.
If waterfow! are shot, stakeholders would likely want quick clean kills of shot
birds. Some persons would view shooting as inhumane.

In situations where waterfowl are being captured alive by use of nets or by hand,
the birds would be euthanized by methods approved by the AVMA (Beaver et al.
2001). Most people would view AVMA-approved methods of euthanizing
animals as humane.

Some people could also be concerned about eggs being oiled, punctured, chilled,
or addled. A minority of stakeholderswould likely want no waterfowl captured,

harassed, or killed because they consider putting birdsin crates as inhumane, and
the killing of birds asinhumane regardiess of the method used.

Some people have concerns over the potential for separation of waterfowl family
groups through management actions. This could occur through harassment (e.g.,
pyrotechnics, dogs) and lethal control methods. However, it is not uncommon for
waterfowl family units to experience change. Bellrose (1980) cites several
sources which list annual mortality rates of juvenile waterfowl ranging from 7 to
19% during the hatching to fledgling stage. Biologists believe that juvenile birds
have a good likelihood of survival without adult birds once the juvenile reaches
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fledgling stage, which occurs by July for most juvenile birds. Therefore, molting
juvenile waterfowl that escape capture would most likely survive to adulthood
(Mississippi Flyway Council Technical Section 1996). Separated adults form
new pair bonds and readily breed with new mates (Moser et al. 1991).

Alternative 2: Technical Assistance Only by WS

Under this aternative, WS would not conduct any lethal or non-lethal
management actions, and would only provide advice on waterfowl damage
management. Thus, lethal methods viewed as inhumane by some persons would
not be used by WS. However, individuals could use most damage management
techniques on their own or contract for the assistance of entities other than WS. If
the individual (s) conducting the damage management actions are inexperienced
and/or use the methods improperly, risk of injury, pain and distress for the birds
would be higher than with aWS program. Risks of these types of problems
would be lower for this alternative than for Alternative 4 because WS would be
ableto provide technical assistance, including training, on the safe and effective
use of damage management techniques. Use of the tranquilizer drug alpha
chloralose, which may facilitate calm capture of waterfowl, is available only to
WS personnel and would not be available under this alternative. Overall, impacts
on humaneness and animal welfare concerns associated with waterfowl damage
management under this alternative would likely be similar to or, potentialy, less
humane than Alternative 1.

Alternative 3: Non-Lethal Only By WS

Under this aternative, lethal methods viewed as inhumane by some persons
would not be used by WS. However, it is expected that some requesters of
waterfowl damage management assistance would reject non-lethal methods
recommended by WS and/or would not be willing or able to pay the extra cost of
implementing and maintaining them. Theseindividuals could still use most |ethal
damage management technigues on their own or contract for the assistance of
entities other than WS. If the individual(s) conducting the damage management
actions are inexperienced and/or use the methods improperly, risk of injury, pain
and distress for the birds would be higher than with a WS program. Overall,
impacts on humaneness and animal welfare concerns associated with waterfowl
damage management under this alternative would likely be similar to or,
potentially, less humane than Alternative 1.

Alternative 4. No Waterfowl Damage M anagement by WS

Under this aternative, methods viewed as inhumane by some persons would not
be used by WS. However, individuals could use most damage management
techniques, including lethal methods, on their own or contract for the assistance of
entities other than WS. If the individual (s) conducting the damage management
actions are inexperienced and/or use the methods improperly, risk of injury, pain
and distress for the birds would be higher than with a WS program. Risks of
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these types of problems would be lower for this alternative than for Alternative 4
because WS would be able to provide technical assistance, including training, on
the safe and effective use of damage management techniques. Use of the
tranquilizer drug alpha chloralose, which may facilitate cam capture of
waterfowl, is available only to WS personnel and would not be available under
this aternative. Overall, waterfowl damage management under this alternative
would likely be similar to the proposed action alternative.

4.1.5 Effectson Non-tar get Wildlife Species Populations, Including Threatened and
Endangered Species

4.1.5.1 Alternative 1. Integrated Wildlife Damage M anagement Program
(Proposed Action/No Action)

WS, other wildlife professionals, and the public are concerned with the impact of
damage management methods and activities on non-target species, especially
threatened and endangered (T& E) species. WS' standard operating procedures
include measures intended to mitigate or reduce the effects on non-target species
populations and are presented in Chapter 3. WS has not killed any non-target
wildlife species while conducting waterfowl damage management activitiesin
Minnesota and does not anticipate this number to substantially increase.

Special efforts are made to avoid jeopardizing T& E species through biological
evaluations of the potential effects and the establishment of special restrictions or
mitigation measures. Lists of State and Federal T& E species were obtained from
the MDNR and the USFWS (Appendices C& D). TheMinnesota WS program
has completed an informal Section 7 consultation with the USFWS regarding
potential risksto federally-listed species (Appendix C) from the actions proposed
inthis EA. WS has determined that the proposed action may affect but is unlikely
to adversely affect bald eagles and will have no effect on all other federaly listed
speciesin the state. The USFWS concurred with WS determination of may
effect, not likely to adversely effect bald eagles on May 1, 2007. The consultation
did not include an assessment of the potential impacts of nicarbazin on federally-
listed T&E species. WS has agreed to reinitiate Section 7 consultation with the
USFWSin the event that nicarbazin is registered for usein MN. WS has al'so
consulted with the MDNR regarding potentia impacts of the methods proposed in
this EA on state-listed threatened and endangered species (Appendix D). WS has
determined that the proposed action will have no effect on populations of state-
listed mammals, reptiles, amphibians, mollusks, insects, vascular plants, lichens,
mosses, or fungi. The proposed action will either have no affect on or may affect
but is unlikely to adversely affect state-listed bird populations. One June 6, 2007,
WS received notice that the MDNR concurred with this determination.

WS abides by laws and regulations of the MBTA regarding migratory birds (50
CFR821). Non-target migratory bird species and other wildlife speciesare
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usually not affected by the waterfowl damage management methods proposed in
this EA, except for the occasional scaring from harassment devices, capturein a
cage-type livetrap, or capturein nets. Scaring and harassment devices may cause
migratory birds and other affected wildlife to temporarily leave the immediate
vicinity of scaring, but they would most likely return after conclusion of the
action. Birds caught in live traps and nets can usually be released on site although
it istheoretically possible that the proposed action could result in the unintended
death of alimited number of individuals (< 6 per species/year). Given that WS
does not anticipate taking any state or federally-listed threatened or endangered
species, the limited level of lethal take will not result in adverse impacts on non-
target species populations.

Non-lethal chemical products that might be used or recommended by WS would
include repellents such as methyl or di-methyl anthranilate (artificial grape
flavoring used in foods and soft drinks sold for human consumption), which has
been used as an area repellent, anthragquinone, and the tranquilizer drug alpha-
chloralose. Such chemicals have undergone rigorous testing and research to
prove safety, effectiveness, and low environmental risks before they would be
registered by EPA or FDA. Any operationa use of chemical repellents would be
in accordance with labeling requirements under FIFRA and State pesticide laws
and regulations which are established to avoid unreasonable adverse effects on the
environment. Following labeling requirements and use restrictions are a built-in
mitigation measure that would assure that use of registered chemical products
would avoid significant adverse effects on wildlife populations.

The avian tranquilizer, alpha-chloralose, is typically administered as single bread
or corn baits which are fed directly to the target birds with minimal hazards to
pets, human and non-target species. WS specialists are always at the site while
apha-chloralose is being administered and would be able to prevent nontarget
birds from accessing the bait. Sedated birds are immediately removed from the
treatment area, thereby minimizing secondary hazards to predators.

Based on athorough Risk Assessment, APHIS concluded that, when chemical
methods are used by WS in accordance with label directions, they are highly
selective to target individuals or populations, and such use has negligible effects
on the environment (USDA 1997 Revised).

4.1.5.2 Alternative 2: Technical Assistance Only by WS

Alternative 2 would not allow any WS direct operational waterfowl damage
management in Minnesota. There would be no impact on non-target or T& E
speciesfrom WS activitiesunder this alternative. Technical assistance or self-
help information would be provided upon request. Although technical support
might lead to more selective use of control methods by private individuals than
that which might occur under Alternative 4, private efforts to reduce or prevent
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depredations could still result in less experienced persons implementing control
methods. These individuals may make errorsin the application of damage
management methods which may lead to greater take of non-target wildlife than
under the Proposed Action. For example, shooting by persons not proficient at
bird identification could lead to killing of non-target birds. It is hypothetically
possible that frustration caused by the inability to reduce damage and associated
losses could lead to illegal killing of waterfowl, which could lead to unknown
effects on local non-target species populations, including some T& E species. In
conclusion, hazards to nontarget species would be similar to or slightly higher
than under the proposed alternative.

4.1.5.3 Alternative 3: Non-Lethal Only By WS

Under this aternative, WS take of non-target animals would be less than that of
the proposed action because no |ethal damage management methods would be
used by WS. The availahility of assistance with nonlethal damage management
methods from WS may result in increased trial/use of nonlethal methods than with
aternatives 2 and 4. However, individuals would still have the ability to use
lethal methods on their own or contract with non-WS entities for assistance with
lethal waterfowl damage management methods. As with Alternative 2, impacts
on the environment would vary depending upon the extent to which
landowners/managers seek assistance with lethal damage management form
sources other than WS and the experience/training of the individual(s) using the
lethal WDM methods. These individuals may make errors in the application of
damage management methods which may lead to greater take of non-target
wildlife than under the Proposed Action. For example, shooting by persons not
proficient at bird identification could lead to killing of non-target birds. Itis
hypothetically possible that frustration caused by the inability to reduce damage
and associated losses could lead to illegal killing of waterfowl which could lead to
unknown effects on local non-target species populations, including T& E species.
In conclusion, hazards to nontarget species would be similar to or slightly higher
than under the proposed alternative.

4.1.5.4 Alternative 4. No Waterfowl Damage M anagement by WS

Alternative 4 would not allow any WS waterfowl damage management in
Minnesota. There would be no impact on non-target or threatened and
endangered species by WS activities from this alternative. However, private
effortsto reduce or prevent depredationswould likely increase, which could result
in less experienced persons implementing control methods These individuals
may make errors in the application of damage management methods which may
lead to greater take of non-target wildlife than under the Proposed Action. Itis
hypothetically possible that frustration caused by the inability to reduce damage
and associated losses could lead to illegal killing of waterfowl which could lead to
unknown effects on local non-target species populations, including T& E species.
In conclusion, hazards to nontarget species would be similar to or slightly higher
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than under the proposed aternative. It is hypothetically possible that frustration
caused by the inability to reduce damage and associated |osses could lead to
illegal killing of waterfowl which could impact local non-target species
populations, including some T& E species. Because of the lack of readily
available assistance from WS, including technical assistance, risks of adverse
impacts on nontarget species are greatest for this aternative.

4.2 CUMULATIVEIMPACTS

Cumulative impacts are impacts on the environment that result from the incremental impact of an
action when added to other past, present, and reasonably foreseeable future actions. Cumulative
impacts of public actions to reduce waterfowl damage in the absence of WS assistance
(Alternative 4) can only be speculated. Similarly, cumulative impacts of public actions to reduce
waterfowl damage in the absence of WS direct damage management assistance (Alternative 2)
can only be speculated. However, it isreasonable to expect that as governmental assistancein
resolving wildlife conflicts decreases, independent actions increase. The environmental
desirability of these actions would be dependent upon the individuals who implement them.
Many such actions would be poorly monitored, and public accountability would likely be low.
For these reasons, cumulative impacts to the environment may be expected to increase as the
extent of WS assistance decreases.

No significant cumulative environmental impacts are expected from any of the 4 alternatives.
All take of native waterfowl would be coordinated through the appropriate state and federal
agencies. These agencies are charged with maintaining healthy populations of native waterfowl.
In addition to the cumulative impact analyses provided in this document, these agencies also
consider current status of target species populations and anticipated take by all sources when
setting limits for hunter harvest and issuing permits for the take of these species. Working
closely with these agencies and in accordance with al applicable regulations and permits, helps
WS ensure that the proposed action will not have adverse cumulative impacts on the
environment.

Although some persons will likely be opposed to WS participation in waterfowl damage
management activities, the analysisin this EA indicates that the proposed WS Integrated
waterfowl damage management program will not result in substantial cumulative adverse
impacts on the quality of the human environment. Table 9 summarizes the expected impacts of
the alternatives on each of the issues.
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Table 9. Summary of the expected impacts of each of the alternatives on each of the issues related to waterfowl damage management

by WSin Minnesota.

would not adversely affect
state and flyway populations
of native birds.

Reductionsin local
waterfowl numbers by non-
WS personnel likely.
Alternative would not
adversely affect state and
flyway populations of
native birds.

result only from bird relocation
and would not affect state
numbers of target species. Use
of lethal by Non-WS personnel
likely. Alternative would not
adversely affect state and flyway
populations of native birds.

I ssues Alternative 1 Alternative 2 Alternative 3 Alternative 4
Current Program/No Action- | Technical Assistance Only Nonlethal Only by WS No Federal WS Waterfowl
I ntegrated Wildlife Damage by WS Damage Management Program
Management Program
Target Species  ||Low effect - reductionsin No effect on waterfowl Low effect - reductionsinlocal | Noimpact by WS. Reductionsin
Effects local waterfowl numbers; populations by WS, waterfowl numbers by WS would |local waterfowl numbers by non-

WS personnel likely. Alternative
would not adversely affect state
and flyway populations of native
birds.

Effectiveness of
\WDM

The proposed action has the
greatest potential of
successfully reducing
waterfowl conflicts and
damage.

WS actions likely to be less
effective than under
Alternative 1. Overall
effectiveness would be
similar to or less than the
proposed action dependent
upon action taken by non-
WS personnel.

WS actions likely to be less
effective than under Alternative
1. Overall effectiveness would
be similar or lessthan the
proposed action dependent upon
action taken by non-WSs
personnel.

WSwould have ho impact on
waterfowl damage. Overall
efficacy would be similar to or
less than the proposed action
dependent upon action taken by
non-WS personnel.
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Aesthetic Enjoyment
of waterfowl

Low to moder ate effect at
local levels, Some local
populations may be
reduced; WS waterfowl
damage management
activities do not adversely
affect overall regional or
state waterfowl
populations.

Low to moder ate effect.
Local waterfowl numbers
in damage situations would
remain high or possibly
increase unless non-Ws
personnel successfully
implement local population
reduction methods. No
adver se affect on overall
regional and state
waterfowl populations.

Low effect. Local waterfowl
numbers in damage situations
would remain high or possibly
increase when non-lethal
methods are ineffective unless
non-lethal WSlocal
population reduction efforts or
the local population reduction
efforts of non-WS personnel
are successful. No adverse
affect on overall regional and
state waterfowl populations.

No effect by WS. Low to moderate
effect. Local waterfowl numbersin
damage situations would remain
high or possibly increase unless
non-WS personnel successfully
implement local population
reduction method. No adverse
affect on overall regional and state
waterfowl populations.

Aesthetic Damage

Best impacts - waterfowl

Maoderate impact by WS,

Moderate effect — Alternative

Effect depends upon actions of non-

\Wildlife Species,
Including T&E
Species

by WSwould be highly
selective with very little
risk to non-target species.

Impacts by non-WS
personnel would be
variable.

WS would be highly selective
with very little risk to non-
target species.

Caused by Waterfowl ||damage problems most Overall impact variable has highest risks of moving WS entities. Waterfowl may move to
likely to be resolved depending upon efficacy of |waterfowl and associated other sites which can create
without creating or damage management damage problems to other aesthetic damage problems at new
moving problems efforts by non-WS entities. |sites. Overall impact depends |sites.
elsewhere. on efficacy of damage

management efforts by non-
WS entities.

Humaneness Low to moderate effect - | No effect by WS. Non-WS |WS actions would be No effect by WS, Non-WS personnel

Concerns of Methods ||methods viewed by some | personnel could still use perceived as more humane could still use methods viewed as

Used by WS people as inhumane methods viewed as thanin Alternatives1 and 2.  |inhumane by some individuals
would be used by WS. inhumane by some Non- WS personnel could still

individuals. use methods viewed as
inhumane by some individuals.
Effects on Other Low effect - methods used |No effect by WS, Low effect - methods used by | No effect by WS,

Impacts by non-WS personnel would
be variable.
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CHAPTER 5. LIST OF PREPARERSAND PERSONS CONSULTED
5.1List of Preparers

John Hart, Wildlife Biologist, USDA APHIS Wildlife Services, Grand Rapids,
Minnesota

Jason Suckow, State Director, WI/MN, USDA/APHIS/Wildlife Services,
Sun Prairie, Wisconsin

Kim Wagner, Environmental Coordinator, USDA APHISWildlife Services,
Sun Prairie, Wisconsin

5.2List of Persons Consulted
Steve Cordts, Waterfow! Staff Specialist, MDNR, Bemidji, Minnesota
Robyn Flahrety, USFWS Migratory Bird Permit Office, Minneapolis, Minnesota
Bryan Leuth, Urban Wildlife Specialist, MDNR, Forest Lake, Minnesota

Nick Reindl, Depredation Specialist, MDNR, Brainerd, MN
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APPENDIX B

Waterfowl Damage M anagement M ethods Available for Use or
Recommended by the Minnesota Wildlife Services Program

The most effective approach to resolving wildlife damage problemsis to integrate the use
of several methods, either simultaneously or sequentially. Integrated Wildlife Damage
Management (IWDM) would integrate and apply practical methods of prevention and
reduce damage by wildlife while minimizing harmful effects of damage reduction
measures on humans, other species, and the environment. IWDM may incorporate
resource management, physical exclusion and deterrents, and local population
management, or any combination of these, depending on the characteristics of specific
damage problems.

In selecting damage management techniques for specific damage situations, consideration
is given to the responsible species and the magnitude, geographic extent, duration and
frequency, and likelihood of wildlife damage. Consideration is aso given to the status of
target and potentia non-target species, local environmental conditions and impacts, social
and legal aspects, and relative costs of damage reduction options. The cost of damage
reduction may sometimes be a secondary concern because of the overriding
environmental, legal, and animal welfare considerations. These factors are evaluated in
formulating damage management strategies that incorporate the application of one or
more techniques.

A variety of methods are potentially available to the WS program in Minnesotarelative to
the management or reduction of damage from waterfowl. WS devel ops and recommends
or implements IWDM strategies based on resource management, physical exclusion and
wildlife management approaches. Within each approach there may be available a
number of specific methods or tactics.

Various federal, state, and local statutes and regulations and WS directives govern WS
use of damage management tools and substances. The following methods and materials
are recommended or used in technical assistance and direct damage management efforts
of the WS program in Minnesota. The effectiveness of the program can be defined in
terms of reduced economic losses, decreased health hazards, and minimized property
damage.

RESOURCE MANAGEMENT

Resource management incl udes a variety of practices that may be used by resource
owners to reduce the potential for wildlife damage. Implementation of these practicesis
appropriate when the potential for damage can be reduced without significantly
increasing a resource owner’s costs or diminishing his/her ability to manage resources
pursuant to goals. Resource management recommendations are made through WS
technical assistance efforts.
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Habitat Alteration: Habitat alteration can be the planting of vegetation unpalatable to
wildlife or altering the physical habitat (Conover and Kania1991, Conover 1992).
Conover (1991°, 1991b) found that even hungry Canada geese refused to eat some ground
covers such as common periwinkle (Vinca minor), English ivy (Hedera helix) and
Japanese pachysandra (Pachysandra terminalis). These findings are consistent with
observations by Bashburn et al. (2005) that captive Canada geese avoided established
patches of endophyte-infected tall fescue in favor of patches. Planting less preferred
plants or grasses to discourage geese from a specific area could work more effectively if
good aternative feeding sites are nearby (Conover 1985). However, the manipulation of
turf grass varieties in urban/suburban, heavy use situations such as parks, athletic fields
and golf coursesis often not feasible. Varieties of turf grass that grow well and can
withstand regular mowing and regular/heavy human use include: Kentucky blue grass,
red fescue, perennial bent grass, perennia rye grass and white clover. All of these
grasses are appealing to most waterfowl. The turf grass varieties that are not appealing to
some waterfowl such as, tall fescue, orchard grass and timothy, do not withstand regular
mowing and/or regular/heavy human use.

Fences, hedges, shrubs, boulders, etc. can be placed at shorelines to impede waterfowl
movements. Restricting abird’ s ability to move between water and land will deter them
from an area, especially during molts (Gosser et a. 1997). However, people are often
reluctant to make appropriate landscape modifications to discourage waterfow! activity
(Breault and McKelvey 1991, Conover and Kania 1991). Unfortunately, both humans
and waterfowl appear to find lawn areas near water attractive (Addison and Amernic
1983, Cooper® In Press), and conflicts between humans and waterfowl will likely
continue wherever this interface occurs. Cooper (1998) reported that 93% of current
shoreline turf, in the Twin Cities metropolitan area, would be needed to be modified to
limit the goose popul ation to established goals, and this approach may be unacceptable to
the human residents. To limit the resident goose population size in the Twin Cities
region of Minnesota, Cooper (1998) estimated costs of modifying habitat at $33.9 million
for tall grass prairie and $1.8 billion for ground juniper (Juniperus spp.). Therefore, he
concluded that shoreline habitat modification as a population management tool would be
prohibitively expensive.

Removal of water bodies would likely reduce the attractiveness of an areato waterfowl.
Urban/suburban waterfowl tend to feed near bodies of water with a distant view over
short grass (Conover and Kania1991). Draining/removal of water bodies are often
considered unreasonable and aesthetically unacceptable. These types of activities would
be conducted by the landowner/manager who would be responsible for compliance with
all applicable state and federal regulations. The draining of wetlandsis strictly regulated
and must be permitted by the U.S. Army Corps of Engineers and the MDNR.

LureCrops: Lurecropsare food resources planted to attract wildlife away from more
valuable resources (e.g., crops). This method islargely ineffective for urban waterfowl
since food (turf) resources arereadily available. For lure cropsto be effective, the ability
to keep birds from surrounding fields would be necessary, and the number of alternative
feeding sites must be minimal (Fairaizl and Pfeifer 1988). Additionally, lure crops
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reduce damage for only a short time (Fairaizl and Pfeifer 1988) and damage by resident
waterfowl is generally continuous. The resource owner is limited in implementing this
method contingent upon ownership of, or otherwise ability to manage the property.
Unless the original waterfowl-human conflict isresolved, creation of additional
waterfowl habitat could increase future conflicts.

Lure crops may be planted on some land held in private ownership, such as conservation
clubs, throughout Minnesota. These plantings may provide some additional food or act
as an attractant for waterfowl. However, it is highly unlikely they contribute to conflicts
with waterfowl or act as significant waterfowl attractants.

Modify Human Behavior: Artificial feeding of waterfowl by people attracts and
sustains more birds in an areathan could be supported by natural food supplies. This
unnatural food source exacerbates damage by waterfowl. The elimination of feeding of
waterfowl is a primary recommendation made by WS, and many local municipalities and
homeowners associations have adopted policies and ordinances prohibiting it. Some
parks have posted signs, and there have been efforts made to educate the public on the
negative aspects of feeding waterfowl. However, sometimes people do not comply, and
the policies are poorly enforced in some areas.

Alternatively, some entities do not prohibit the feeding of waterfow! because the
waterfow! population in the location has not exceeded the WAC. It isunlikely that the
feeding of waterfowl in these locations would significantly contribute to conflicts with
waterfowl in other communities or locations.

Alter Aircraft Flight Patterns. In cases where the presence of waterfowl at airports
resultsin threats to human safety, and when such problems cannot be resolved by other
means, the alteration of aircraft flight patterns or schedules may be recommended.
However, altering operations at airports to decrease the potential for hazards is not
feasible unless an emergency situation exists. Otherwise, the expense of interrupted
flights and the limitations of existing facilities make this practice prohibitive.

Removal of Domestic Waterfowl: Flocks of urban waterfow! are known to act as
decoys and attract migrating waterfow! (Crisley et al. 1968, Woronecki 1992, AAWV
undated). Rabenold (1987) and Avery (1994) reported that birds learn to locate food
resources by watching the behavior of other birds. The removal of domestic waterfowl
from ponds removes birds that act as decoys in attracting other waterfowl. Domestic and
feral waterfowl could also carry diseases which threaten wild populations. Property or
resource owners may be reluctant to remove some or all decoy birds because of
emotional attachments to the birds and/or the aesthetic enjoyment of their presence.

PHYSICAL EXCLUSION AND DETERRENTS

Physical exclusion and deterrents restrict the access of wildlife to resources and/or ater
behavior of target animals to reduce damage. These methods provide a means of
appropriate and effective prevention of waterfowl damage in many situations.
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Electric Fence: The application of electrified fencing is generally limited to rural
settings, due to the possibility/likelihood of electricity interacting with people and pets.
Limits of this application arise where there are multiple landowners along the wetland,
pond, or lake, and the size of the field and its proximity to bodies of water used by
waterfowl. Perceptions from Minnesota on the effectiveness of electric fences were high
(Cooper and Keefe 1997). While electric fencing may be effective in repelling waterfowl
in some urban settings, its useis often prohibited in many municipalities for human
safety reasons. Problems that typically reduce the effectiveness of electric fences
include; vegetation on fence, flight capable waterfowl, fencing knocked down by other
animals (e.g., white-tailed deer and dogs), and poor power.

Barrier Fence: The construction or placement of physical barriers has limited
application for waterfowl. Barriers can be temporary or permanent structures. Lawn
furniture/ornaments, vehicles, boats, snow fencing, plastic hazard fencing, metal wire
fencing, and multiple strand fencing have all been used to limit the movement of
waterfowl. Perceptions from Minnesota indicate that permanent barriers were highly
effective, while temporary barriers were moderately effective (Cooper and Keefe 1997).
The application of this method is limited to areas that can be completely enclosed and do
not alow waterfow! to land inside enclosures. Similar to most abatement techniques, this
method has been most effective when dealing with small numbers of breeding waterfowl
and their flightless young along wetlands and/or waterways. Unfortunately, there have
been situations where barrier fencing designed to inhibit waterfowl nesting has entrapped
young and resulted in starvation (Cooper 1998).

The preference for waterfowl to walk or swim, rather than fly, during this time period
contributes to the success of barrier fences. Waterfowl that are capable of full or partial
flight render this method useless, except for enclosed areas small enough to prevent
landing. However, site specific habitat alterations have merit, provided that landscape
designs are based on biological diversity and human safety objectives (Cooper® In Press).
To limit the goose population size in the Twin Cities region of Minnesota with wire
fences, Cooper (1998) estimated it would cost $12.3 million for 25 years.

Surface Coverings. Waterfowl may be excluded from ponds using overhead wire grids
(Fairaizl 1992, Lowney 1993). Overhead wire grids have been demonstrated to be most
applicable on ponds < two acres, but wire grids may be considered aesthetically
unappealing to some people. Wire grids render a pond unusable for boating, swimming,
fishing, and other recreational activities. Installation costs are about $1,000 per surface
acre for materials. The expense of maintaining wire grids may be burdensome for some
people.

Balls approximately five inchesin diameter can be used to cover the surface of apond. A
“ball blanket” renders a pond unusable for boating, swimming, fishing, and other
recreational activities. This method is very expensive, costing about $131,000 per
surface acre of water.
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Visual Deterrents. Reflective tape has been used successfully to repel some birds from
crops when spaced at three to five meter intervals (Bruggers et al. 1986, Dolbeer et a.
1986). Mylar flagging has been reported effective at reducing migrant Canada goose
damage to crops (Heinrich and Craven 1990). Flagging isimpractical in many locations
and has met with some local resistance due to the negative aesthetic appearance presented
on the propertieswhere it isused. Other studies have shown reflective tape ineffective
(Tobin et al. 1988, Bruggers et al. 1986, Dolbeer et al. 1986, Conover and Dolbeer 1989).
While sometimes effective for short periods of time, reflective tape has proven mostly
ineffective in deterring resident geese.

Mute Swans. Mute swans are ineffective at preventing Canada geese from using or
nesting on ponds (Conover and Kania1994). Additionally, swans can be aggressive
towards humans (Conover and Kania 1994, Chasko 1986) and may have undesirable
effects on native aquatic vegetation (Allin et a. 1987, Chasko 1986). Executive Order
11987 May 24, 1977, states that federal agencies shall encourage states, local
governments, and private citizens to prevent the introduction of exotic speciesinto the
environment. Until recently, mute swans were classified as an exotic species by the
Federal government. A recent court case asthe U.S. Court of Appealsfor the District of
Columbia ruled that mute swans are covered by protective/management authorities
contained in the Migratory Bird Treaty Act. The use of mute swans as a Canada goose
damage management technique is ineffective, and not recommended.

Dogs: Dogs can be effective at harassing waterfowl and keeping them off turf and
beaches (Conover and Chasko 1985, Castelli and Sleggs 2000). Around water, this
technique appears most effective when the body of water to be patrolled is less than two
acresin size (Swift 1998). Although dogs can be effective in keeping waterfow! off
individual properties, they do not contribute to a solution for the larger problem of
overabundant waterfow! populations (Castelli and Sleggs 2000). Thisis one of the
damage management techniques that requires an ongoing financial and/or personnel
commitment in order to be effective. Swift (1998) reported that when harassment with
dogs ceases, the number of geese return to pre-treatment numbers. WS has
recommended and encouraged the use of dogs where appropriate.

Repellents: Methyl Anthranilate (MA) isaregistered repellent for waterfowl and is
marketed under the trade names ReJeX-iT and Bird Shield. Resultswith MA appear to
be mixed. Cummings et al. (1995) reported that MA repelled Canada geese from grazing
turf for four days. However, Belant et al. (1996) found it ineffective as a grazing
repellent when applied at 22.6 and 67.8 kg/hawhich is the label rate and triple the |abel
rate, respectively. MA iswater soluble therefore, moderate to heavy rain or daily
watering and/or mowing render MA ineffective. To use chemical repellents for
waterfowl damage management in Minnesota, State regulations governing use of
restricted chemicals must be followed. Testing in numerous locations throughout
Wisconsin during the 1990s indicated that in many situations MA is cost prohibitive, is
only marginally effective in repelling geese, and commonly just causes geese to move to
nearby untreated areas. (P.Vagnini, West Bend Parks, Recr. and For. Dept., April, 2000,
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D. Keuler, Rock River Hills Golf Course, April, 2000, and G. Y oungs, Milwaukee
County Dept. Parks, Recr. and Culture, March, 2000, pers. comm.).

Research continues on other avian feeding repellents. A 50% anthraquinone product
(FlightControl), shows promise for waterfowl (Dolbeer et al. 1998). Like MA,
anthraquinone has low toxicity to birds and mammals. Activated charcoal has aso been
evaluated for use in deterring waterfowl damage, but it requires frequent re-application to
effectively reduce waterfowl damage (Mason and Clark 1995). Further, laboratory and
field trials are needed to refine minimum repellent levels and to enhance retention of
treated vegetation (Sinnott 1998).

Hazing: Hazing reduces losses in those instances when the affected waterfowl moveto a
more acceptable area. Achieving that end has become more difficult as the local
waterfowl population hasincreased. Birds hazed from one area where they are causing
damage, frequently move to another area where they cause damage (Brough 1969,
Conover 1984, Summers 1985, Swift 1998). Smith et al. (1999) noted that others have
reported similar results, stating: “..biologists are finding that some techniques (e.g.,
habitat modifications or scare devices) that were effective for low to moderate population
levelstend to fail asflock sizesincrease and waterfowl become more accustomed to
human activity . Generally speaking, birds tend to habituate to hazing techniques (Zucchi
and Bergman 1975, Blokpoel 1976, Summers 1985, Aubin 1990). In some locations and
circumstances, hazing waterfowl is a useful component of a waterfowl damage
management program.

Scarecrows. The use of scarecrows has had mixed results. Effigies depicting alligators,
humans, floating swans and dead geese have been employed, with limited success for
short time periodsin small areas. An integrated approach (swan and predator effigies,
distress calls and non-lethal chemical repellents) was found to be ineffective at scaring or
repelling nuisance waterfowl (Conover and Chasko 1985). While Heinrich and Craven
(1990) reported that using scarecrows reduced migrant Canada goose use of agricultural
fieldsin rural areas, their effectivenessin scaring geese from suburban/urban areasis
severely limited because geese are not afraid of humans as aresult of nearly constant
contact with people. In general, scarecrows are most effective when they are moved
frequently, alternated with other methods, and are well maintained. However, scarecrows
tend to lose effectiveness over time and become less effective as waterfowl populations
increase (Smith et al. 1999). Like most frightening devices, the efficacy of scarecrows
may be improved/extended through the occasional use of lethal methods (e.g., shooting,
real dogs) to reinforce the ‘threat’ associated with the frightening stimulus.
Reinforcement with lethal methods like shooting is often not an available aternative for
urban/suburban waterfowl problems.

Seamans and Bernhardt (2004) evaluated the efficacy of a dead goose effigy in repelling
Canada geese. They did observe asignificant reduction in goose activity in areas with
the effigy. However, when only the goose effigy was used, the repellent effect only
lasted approximately 5 days. This technique may have greater potential when used as
part of as integrated damage management program.
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DistressCalls: Aguileraet a. (1991) found distress calls ineffective in causing
migratory and resident geese to abandon a pond. Although, Mott and Timbrook (1988)
reported distress calls as effective at repelling resident geese 100 meters from the distress
unit, the birds would return shortly after the calls stopped. The repellency effect was
enhanced when pyrotechnics were used with the distress calls. In some situations, the
level of volume required for this method to be effective in urban/suburban areas would be
prohibited by local noise ordinances. A similar device, which electronically generates
sound, has proven ineffective at repelling migrant waterfowl (Heinrich and Craven 1990).

Lasers. The use of lasers anon-lethal avian damage control method, has recently been
evaluated for a number of species (Blackwell et a. 2002). In experimental situations,
waterfowl have exhibited avoidance reactions to lasers under low light conditions
(Blackwell et al. 2002), and afield test of lasers at a Pennsylvania site demonstrated
effectiveness of lasersin dispersing large flocks of waterfow! off of alake, with nearly no
habituation to the technique (Cepek et al. 2001). A 650 nm, 50 mW diode laser
effectively reduced goose numbers at night during a controlled field study at urban sites
in Ohio (Sherman and Barras 2004). Motion-activated laser hazing systems have
effectively repelled captive Canada geese (Werner and Clark 2006). Wide scale public
use of lasersis not typically recommended at this time, pending additional research (on
effectiveness and impacts) on its use as a waterfowl damage management tool. In some
situations (neighborhoods, schools, hospitals), use of lasers may enhance integrated
control programs since they are silent and do not fire a projectile.

Pyrotechnics: Pyrotechnics (screamer shells, bird bombs, and 12-gauge cracker shells)
have been used to repel many species of birds (Booth 1994). Aguileraet al. (1991) found
15mm screamer shells effective at reducing resident and migrant Canada geese use of
areas of Colorado. However, Mott and Timbrook (1988) and Aguileraet al. (1991)
doubted the efficacy of harassment and believed that moving the geese simply
redistributed the problem to other locations.

Fairaizl (1992) and Conomy et al. (1998) found the effectiveness of pyrotechnics highly
variable among different flocks of waterfowl. Some flocks in urban areas required
continuous harassment throughout the day with frequent discharges of pyrotechnics. The
waterfow! usually returned within hours. A minority of resident Canada goose flocks in
Virginia showed no response to pyrotechnics (Fairaizl 1992). Some flocks of Canada
geesein Virginia have shown quick response to pyrotechnics during winter months
suggesting migrant geese made up some or all of the flock (Fairaizl 1992). Shultz et al.
(1988) reported fidelity of resident Canada geese to feeding and loafing areas is strong,
even when heavy hunting pressure is ongoing. Mott and Timbrook (1988) concluded that
the efficacy of harassment with pyrotechnicsis partially dependent on availability of
alternative loafing and feeding areas. Although one of the more effective methods of
frightening waterfowl away, more often than not they simply move waterfow! to other
areas. There are also safety and legal implications regarding their use. Discharge of
pyrotechnicsis inappropriate and prohibited in some urban/suburban areas. Pyrotechnic
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projectiles can start fires, ricochet off buildings, pose traffic hazards, and trigger dogs to
bark incessantly, annoy and possibly injure people.

In Minnesota, pyrotechnic launchers may be considered as firearms by some local law
enforcement departments. In those cases, possession and use of pyrotechnic equipment
would require acquisition of appropriate permits and licenses as directed by the local
Police Department. Additionally, use of pyrotechnicsin certain municipalities would be
constrained by local firearm discharge and noise ordinances.

Propane Cannons: Propane cannons are generally inappropriate for urban/suburban
areas due to the repeated loud explosions, which many people would consider a serious
and unacceptable nuisance and potential health threat (hearing damage). Although a
propane cannon can be an effective dispersal tool for migrant waterfowl in agricultural
settings, resident waterfow! in urban areas are more tolerant of noise and habituate to
propane cannons relatively quickly.

LOCAL POPULATION MANAGEMENT

Potential methods of managing the local waterfowl population include relocation,
contraception, egg destruction, capture with AC, toxicants, hunting and depredation
permits, capture and euthanize.

Capture and Relocation:  Smith (1996) reported that groups of juvenile geese rel ocated
from urban to rural settings can effectively eliminate these geese from urban areas, retain
them at the release site, include them in the sport harvest, and expose them to higher
natural mortality. Smith (1996) also reported that multiple survival models indicated that
survival estimates of relocated juveniles were half of those of urban captured and
released birds. Woytek and Hestbeck (1997) reported that relocated goslings had higher
recovery rates, lower survival and high fidelity to relocation areas in Minnesota than
normal wild goslings. If this method in used to reduce damage in Minnesota, only
juvenile waterfowl would be relocated away from problem areas to new/separate
properties.

For purposes of relocation, resident waterfowl are usually captured with panel nets,
rocket nets, drive traps, net guns, dip nets, and/or by hand. Panel nets as described by
Costanzo et a. (1995) are lightwel ght, portable panels (approximate size 4' x 10) that are
used to herd and surround waterfowl into a moveable catch pen. This method is equally
efficient on hard (pavement) and soft (field) surfaces, and can be employed in such away
asto reduce stress on captured birds (place the catch pen in a shaded area) and control
other impacts (place far from roadways). Rocket netting involves the setting of bait in an
areathat would be completely contained within the dimensions of a manually propelled
net. The launching of the rocket net occurs too quickly for the birds to escape. Rocket
netting may take place anytime during the year. Using a net gun to capture waterfowl
can be conducted anytime during the year by firing anet from a shoulder mounted gun.
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Ultimately, the relocation of resident waterfowl from metropolitan communities can
assist in the reduction of overabundant populations (Cooper and Keefe 1997), and has
been accepted by the general public as a method of reducing waterfowl populations to
socially acceptable levels (Fairaizl 1992). In addition, the removal of waterfowl posing
or likely to pose a hazard to air safety at airports has been demonstrated to reduce the
population of local waterfowl and decrease the number of waterfowl flights through the
airport operations airspace; and resulted in increased air safety at the Minneapolis-St.
Paul International Airport (Cooper 1991).

Relocation of resident waterfowl has the potential to spread disease into populations of
other and/or migrating waterfowl. The American Association of Wildlife Veterinarians
“..discourages the practice of relocating nuisance or excess urban ducks, geese and swans
to other parks or wildlife areas as a means of local population control.” (AAWV
undated).

Although the MDNR has provisions for relocating Canada geese, and has done so in the
past, there are currently no other states or tribal authorities willing to allow them to be
relocated to their property.

Contraception: Inhibiting reproduction is one way of reducing waterfowl populations,
but, given that most waterfowl! are relatively long-lived (Cramp and Simmons 1977,
Allan et a. 1995) exclusive use of contraceptive methods may take a period of yearsto
reduce local bird populations. Contraceptive methods are likely to be most valuable as a
means of maintaining waterfowl populations at desired levels.

Canada geese have been successfully vasectomized to prevent production of young, this
method is only effective if the female does not form abond with adifferent male. In
addition, vasectomies can only prevent the production of the mated pair. The ability to
identify breeding pairs for isolation and to capture amale bird for vasectomizing
becomes increasingly difficult as the number of birds increase (Converse and Kennelly
1994). Keefe (1996) estimated mechanical sterilization of a Canada goose to cost over
$100 per bird.

The NWRC has been instrumental in the development and registration of a new product,
nicarbazin (OvoControl-GTM; CAS 330-95-0/4,4=-dinitrocarbanilide (DNC, CAS 587-
90-6)/ 2-hydroxy-4,6-dimethylpyrimidine (HDP, CAS 108-79-2) (1:1)), whichisan
infertility agent for Canada geese in urban areas. Nicarbazin is availableto certified
pesticide applicators and is not restricted to use by WS. Use of baits containing
nicarbazin would allow the numbers of small to moderate sized groups of Canada geese
to be controlled by reducing the hatchability of eggslaid by treated geese without
requiring the location of each individual nest to be determined (asis the case for egg
oiling/addling/destruction). Inafield study conducted in Oregon (Bynum et al. 2005),
use of nicarbazin reduced hatchability of eggs 35.6% (P = 0.062). When considering the
success of individual nests at sites rather than flocks as a whole, percent hatchability was
significantly reduced 50.7% (P < 0.001). The high degree of variability among Canada
geese in their movement patterns, nesting and habitat use complicates use of this product
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(Vercauteren and Marks 2004). The variability in goose behavior can make it difficult to
get the required doses to the geese (see below). Under current label guidelines, the cost
for nicarbazin (Ovocontrol®) applications exceeds the cost of other control methods (Tim
Julien, President, Nuisance Wildlife Control Operators Association, pers. comm. 2006,
Cooper and Keefe 1997) until the goose popul ation reaches a critical threshold of
approximately > 80 birds (Caudell and Shwiff 2006).

Nicarbazin is thought to induce infertility in birds by two main mechanisms. Nicarbazin
may disrupt the membrane surrounding the egg yolk, resulting in intermixing of egg yolk
and white (albumin) components, creating conditions in which the embryo cannot
develop. Nicarbazin may aso inhibit incorporation of cholesterol into the yolk, astep
that is necessary for yolk formation, thereby limiting energy for the developing embryo.
If the yolk does not provide enough energy, the embryo will not completely form and the
egg will never hatch. Nicarbazin bait must be consumed for several daysto achieve
blood levels that affect the hatchability of eggsthat are forming. Nicarbazinis
undetectabl e in the plasma of Canada geese, mallards, and chickens by 4-6 days after
consumption of nicarbazin bait has stopped. The levels of active ingredient in the blood
are reduced by half within one day after bait consumption stops. If the level of active
ingredient falls by approximately one half its peak levels, no effects on egg formation can
be seen. By two days after bait consumption has stopped, no effects on the egg being
formed are seen. Consequently, the bait must be offered to the geese each day of the
nesting period for best impact on reproduction.

Nicarbazin is not currently registered and available for use in Minnesota.

Egg Destruction/Reproduction Control: Egg addling, oiling, freezing, egg
replacement, or puncturing can be effective in reducing recruitment into the local
population (Christens et al. 1995, Cummings et al. 1997). While egg removal/destruction
can reduce production of young, merely destroying an egg does not reduce a population
as quickly as removing immature or breeding adults (Cooper and Keefe 1997). Aswith
other species of long-lived waterfowl, which require high adult mortality to reduce
populations (Rockwell et. al 1997), it is likely that adult resident waterfowl must be
removed to reduce the population to alevel deemed acceptable to communities.
Approximately five eggs must be removed to have the effect of stopping one adult from
joining the breeding population (Rockwell et al. 1997, Schmutz et a. 1997). Keefe
(1996) estimated egg destruction to cost $40 for the equivalent of removing one adult
goose from the population. To equal the effect of removing an adult bird from a
population, all eggs produced by that bird during its entire lifetime must be removed
(Smith et a. 1999). Furthermore, egg removal efforts must be nearly complete in order
to prevent recruitment from a small number of surviving nests that would offset control
efforts (Smith et al. 1999). Cooper and Keefe (1997), Rockwell et al. (1997), and
Schmutz et al. (1997) reported that waterfowl egg destruction is only fractionally
effective in attaining population reduction objectives, and that nest/egg destruction is not
an efficient or cost-effective damage management or population reduction approach. The
Atlantic Flyway Resident Canada Goose Management Plan (Atlantic Flyway Council
1999), states that to effectively reduce resident goose populations, an increase in adult
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and immature mortality rates, combined with reproductive control, is necessary.
Reproductive control alone can not reduce the population in an acceptabl e time; treatment
of 95% of all eggs each year would result in only a 25% reduction over 10 years (Allan et
al. 1995). In contrast, reducing annual survival of resident Canada geese by just 10%
would reduce a predicted growth rate of more than 15%/year to a stable population,
assuming moderate recruitment (Atlantic Flyway Council 1999). In addition, nest
destruction is estimated to cost significantly more than other forms of population
management (Cooper and Keefe 1997). Egg destruction, while avaluable tool, hasfallen
short as a single method for reducing local waterfowl populations. Many nests cannot be
found by resource managersin typical urban-suburban settings due to the difficultiesin
gaining access to search the hundreds of private properties where nests may occur. In
addition, waterfowl which have eggs oiled in successive years may learn to nest away
from the water making it more difficult to find nests. Throughout the waterfowl nesting
season, WS treat or destroys waterfowl eggs to eliminate reproduction on the site, which
may slow the growth of the local population and increase the impact of waterfowl
harassment activities.

Capturewith Alpha-Chloralose: Alphachloralose (AC) may be used only by AC-
certified WS personnel to capture waterfowl. Pursuant to FDA restrictions, waterfowl
captured with alpha-chloralose for subsequent euthanasia must be killed and buried or
incinerated, or be held alive for at least 30 days, at which time the birds may be killed and
processed for human consumption.

Toxicants: All pesticides are regulated by the EPA. There are currently no toxicants
registered with the EPA for use on waterfowl and therefore none would be used by WS.

Hunting: WS sometimes recommends that resource owners consider legal hunting as an
option for reducing waterfowl damage. Although legal hunting isimpractical and/or
prohibited in many urban-suburban areas, it may be suitable for agricultural damage and
may be used to reduce some populations of resident waterfowl. Legal hunting also
reinforces harassment programs (Kadlec 1968). Zielske et a. (1993) believed legd
hunting would not reduce resident Canada geese populations where there is limited
interest in legally hunting resident geese. However, hunting has had a major impact on
the distribution of geese in the Minneapolis-St. Paul Metro Area of Minnesota (Cooper
and Keefe 1997). They reported goose densities during the summer in hunted areas of
the Metro Area (which comprised only 23% of the area) were significantly lower (three
times lower) than densities in unhunted areas. Similarly, Conover and Kania (1991)
reported that Canada geese were more likely to cause damage in areas that waterfowl
hunting was prohibited. Even in urban/suburban areas (e.g., golf courses and green
spaces) there may be locations where controlled hunting would be effective in reducing
waterfowl damage. In Minnesota, geese are legally harvested during 3 seasons: regular
season, early September season, and late January season and mallard ducks are legally
harvested according to the different duck zones. These seasons are described, and annual
harvests are described in Section 1.3.2.3.
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Shooting. Shooting waterfowl can be highly effective in removing birds from specific
areas and in supplementing harassment. Currently, depredation permits are issued by the
USFWS to requesters or property owners for the purpose of reducing conflicts caused by
certain waterfowl and migratory birds for a $50.00 fee. When appropriate, WS
recommends to the USFWS that depredation permits be issued to property owners to
enable them to more effectively reduce damage associated with waterfowl. Shooting is
the practice of sdlectively removing target birds. Shooting afew individuals from a
larger flock can reinforce birds' fear of harassment techniques. Shooting is used to
reduce waterfowl problems when lethal methods are determined to be appropriate. The
birds are killed as quickly and humanely as possible. In Minnesota, shooting waterfowl
pursuant to a Depredation Permit from the Minnesota Game Commission is conducted
primarily by farmers, airport personnel, municipal and county park personnel, and others.

Capture and Euthanize: The most efficient way to reduce the size of resident
waterfowl population is to increase mortality among adult waterfowl. Nationwide,
hunting is the major cause of waterfowl mortality, but waterfowl using urban/suburban
environments may seldom be exposed to hunters (Conover and Chasko 1985, Smith et al.
1999). For purposes of letha control, resident waterfow! are usually captured with panel
nets, rocket nets, drive traps, net guns, dip nets, and/or by hand. Panel nets as described
by Costanzo et al. (1995) are lightweight, portable panels (approximate size 4' x 10') that
are used to herd and surround waterfowl into a moveable catch pen. This method is
equally efficient on hard (pavement) and soft (field) surfaces, and can be employed in
such away as to reduce stress on captured birds (place the catch pen in ashaded area)
and control other impacts (place far from roadways). Rocket netting involves the setting
of bait in an areathat would be completely contained within the dimensions of a
manually propelled net. The launching of the rocket net occurs too quickly for the birds
to escape. Rocket netting may take place anytime during the year. Using anet gunto
capture waterfowl can be conducted anytime during the year by firing anet from a
shoulder mounted gun. Waterfowl that are captured and euthanized would be buried,
incinerated, or processed for charitable donation.

The molt process, when resident waterfowl! are flightless, typically occurs from early-
June through mid-July. Migrant waterfowl are present in Minnesota from October
through March and do not cause the mgjority of the conflicts in urban/suburban locations.
Therefore, capture and euthanizing resident waterfowl would primarily occur from May
through August 30™, although WS may conduct activities at any time, as appropriate.
Resident waterfow! captured during this period may be processed for human
consumption and donated to charitable organizations.

Waterfowl! captured and processed for donation to food programs would only be
processed by facilities licensed by the state governing authority. Typically, costs of
processing and donation are paid by the requestor, and processing would usually occur at
poultry processing facilities. Waterfowl determined to be unsuitable for human
consumption would be disposed of pursuant to permitted authorities.
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The advantages of lethal damage management by WS are that it would be applied directly
to the problem population, its effects are obvious and immediate, and it carries no risk
that the birds will return or move and create conflicts elsewhere. The use of lethal
methods to reduce waterfowl damage can be very effective at alleviating damage and the
most economical approach to reducing damage when compared to non-lethal methods
(Cooper and Keefe 1997, Smith et al. 1999). Additionally, capture and removal of
waterfowl isthe most cost efficient lethal method to reduce damage, except for hunting
(Cooper and Keefe 1997). It is estimated to cost $18-25 per bird for capture and
processing for human consumption (Keefe 1996, Cooper and Keefe 1997). To limit the
resident goose population in the Twin Cities region of Minnesota with capture and
processing, it was estimated to cost $325,000 per year (Cooper 1998). This method is at
least 50% less expensive than egg/nest destruction, sterilization, or habitat modification
(Keefe 1996). The use of lethal methods may provide alonger period of effectiveness
than some non-lethal methods because it would likely take months to years before the
original local population level of waterfowl returned. Some nonlethal methods have to be
frequently applied and/or continually maintained (e.g., repellents, frightening/hazing
programs).

The primary disadvantage is that lethal removal of birdsis considered amorally and
socially unacceptable method by some individuals. Additionally, like some nonlethal
aternatives, letha methods are not a permanent solution and do not address the factors
which attract waterfowl to the site.
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APPENDIX C

FEDERALLY LISTED THREATENED AND ENDANGERED SPECIESIN

MINNESOTA
MAMMALS
LYNX CANAAENSIS ....c.veveeeeeiiierieiiiens e et .Canada lynx (T)
BIRDS
Charadrius MElOAUS ..........cvcireeerriet st piping plover (E, T)
Haliaeetus leucocephalus...........ccceveierieens cevieeciesieseens bald eagle (T)
GIUS @MENICANUS .....eeveveeeeeeesie e sreese sresresseesessessesseene os whaooping crane (X)
REPTILES
SISrUrUS CatENALUS ......covviereeierireceees s Eastern massasauga (C)
ElSH
NOLrOpiS tOPEKAE. ......ocvecvireeie e e e Topeka shiner (E)
MOLLUSKS
LampsiliS higQiNgi.......coeoeriererenreiieeis et Higgins eye pearlymussel (E)
Quadrula fragOSa ......c.veeerverirerreereee e winged mapleleaf (E)
Cumberlandia monodonta..........ccccevvveeeeeevveveniesiesennnnn spectaclecase (C)
Plethobasus Cyphyus.........cccoviiriens s sheepnose (C)
BUTTERFLIESAND MOTHS
Lycaeides melissa SamuUEliS ........oeevrreinene s Karner blue butterfly (E)
HySperia dacotae............covevreerens veeen e e Dakota skipper (C)
VASCULAR PLANTS
Erythronium propullans..........ccccevvveecenies ceseviese e, Minnesota dwarf trout lily (E)
Platanthera praeclara........ccccooeevvvneveces e Western prairie fringed orchid (T)
Sedum integrifolium ssp. Leedyi......ccocvvevvvevvnreen e Leedy’ sroseroot (T)
BotryChium liNEare........ccoevveriiinee e slender moonwort (C)
Lespedeza leptostachya ..........cccvvvevinereeneries v prairie bush-clover (T)

E=endangered T =threatened C=candidate X = non-essentia experimental
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APPENDIX D

STATE LISTED THREATENED AND ENDANGERED SPECIESIN

MINNESOTA
MAMMALS
Threatened
0i10gal € PULOTIUS......ceveeeeeeeeriesieiees ceeste st eastern spotted skunk
BIRDS
Endangered
Ammodramus bairdii........cccceverenieriens e Baird's sparrow
AmmOodramus hENSIOWii......c..eeerereeeriie ereeesesesienens Henslow's Sparrow
ANtNUS SPragUEIT . .c.veeeeeeeeesieeeeeees e e s Sprague's Pipit
CalCariUS OFNALUS......eveeeereeerieeeie e e e o chestnut-collared longspur
Charadrius Melodus.........c.ovvreiinnee s piping plover (Fed. Status: T)
RallUS 61€0aNS........ceciieeiriciriet e s king rail
SPEOLYLO CUNICUIAITA.....vecveeeeeiecieciet et burrowing owl
Threatened
CygnuS BUCCINALOT ........cveviereeiienie e et s trumpeter swan
FalCO PEregrinUS.......cccverieeteeieie ettt en e peregrine falcon (Fed. Status. E)
Lanius [udOVICIANUS.........ccoovieeiiereses e loggerhead shrike
Phalaropus triColor .......ccccvveveeseree e e Wilson's phalarope
POCIiCEPS QUIITUS.......ccveeeeiieeeee et s e | horned grebe
SErNa NirUNAO. ... e common tern
AMPHIBIANS AND REPTILES
Endangered
ACTIS CrEPItaNS....cveveeeeeeesiererees crteneee e seenes oo northern cricket frog
SISrUrUS CAtENALUS ...t s massasauga
Threatened
Clemmys INSCUIPLAL......oceeeeeeciecie e e wood turtle
Crotalus horridus ........ccccoeieecienere e timber rattlesnake
Emydoidea blandingii..........cc.coovvievee veieeecesesieens Blanding's turtle
EISH
Threatened
Polyodon spathul@...........ccoceverieeis e s paddlefish
MOLLUSKS
Endangered
Arcidens CoNfragosus ........coueeeeerereeres cereesreeseeesreseeeeens rock pocketbook
Elliptio Crassidens........occcevveeeees et e elephant-ear
Fusconaia ebena..........cccvvrerieiriins e ebonyshell
LampsiliS higQiNSi.......coeeriererenreireeis et Higgins eye (Fed. Status: E)
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LampSiliSTErES......cieeeeireeereere e e yellow sandshell

Novasuccinea n. sp. MinnesotaB.........cccccceeveveee ceveenne, lowa pleistocene ambersnail
Plethobasus Cyphyus...........ccoceviiieie e sheepnose

QUAdrula fragoSa ......ccveeerieeeiee e et winged mapleleaf (Fed. Status: E)
Quadrula NOdUIata ........ccccereeeiseres s wartyback

Vertigo hubrichti hubrichti...........coovveveieii e Midwest pleistocene vertigo
Threatened

Actinonaias ligamentina.........ccccooeveeeenieies ceeeesesesienens mucket

Alasmidonta marginata .........c.cceeveerereries e cereseesieseneenens elktoe

Cumberlandia monodonta..........c.eeeerereres vevermeeeeseneeennns spectaclecase

Cyclonaias tuberCulata..........covveerrerens vereesenreeseeeseneeees purple wartyback

Ellipsaria lineolata..........cccccovevevenene voveeeese e butterfly

Epioblasma triqUELra..........cccovvieeveenene eieseseese s snuffbox

MegalONaias NEMVOSA.........cccueiiiieeiierens ceee e seesae e washboard

Novasuccinea n. sp. MinneSOta A ......cccevevveveveeieeien e Minnesota pl e stocene ambersnail
Pleurobema COCCINEUM .........ccooeriereereesies seeeeeseeseeeenees round pigtoe

Quadrula MEtANEVIA..........covrrreerreris e monkeyface

SMPSONAIAS AMDIGUAL.....c.vveeerereerreies et salamander mussel

TritOgONI & VEITUCOSA ......covviaereetsereiene s sreiesenreeeseeneenees pistolgrip

Venustaconcha elipsiformis.........ccccoceecevienenies cevvvivenenn elipse

Vertigo hubrichti variabilis n. sUbsp.........cccccevvvivicie e variable pleistocene vertigo
Vertigo MErameCENSIS ....vouvvverreeereeesierees s sresresaeeeesreneas bluff vertigo

BUTTERFLIESAND MOTHS

Endangered

ErynNiS PErSIUS. ....ooviviieiereeiesenies e ettt s persius dusky wing
Hesperia comma assiniboia ..........ccccveevveveiees e, assiniboia skipper
HESPENTA UNCAS......coeeviieeeeeriisieris s eesie s o uncas skipper

Lycaeides melissa SamuUEliS ......c.oovevvreeiiine e Karner blue (Fed. Status: E)
Oeneis UNleri Varuna...........ccoeeeeeeenens seveeeeeseneneeeneens Uhler'sarctic
Threatened

Hesperia dacotag..........coueveeriere oo o dakota skipper

HESPEria Ott0E ..o e e ottoe skipper

OariSmMa Qarita.....cccoeriereeirerieiens e e garita skipper
CADDISFLIES

Endangered

Chilostigma itascag.........ccoeveevevreree e headwaters chilostigman

TIGERBEETLES

Endangered
Cicindela fulgida fulgida..........cocoveevrrie o aspecies of tiger beetle
Cicindela limbata Nympha..........c.ccoeeinns e aspecies of tiger beetle
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Threatened

Cicindela denikei.........cccoeeeveevenie vereeieceese e a species of tiger beetle
Cicindela fulgida westbournéi..........ccceeeeverenens e vieennn a species of tiger beetle
Cicindda lepida........c.ccoevereeient e e e aspecies of tiger beetle

VASCULAR PLANTS

Endangered

Agalinisauriculata..........ccccevueeereees cevieseeeesereee e eared false foxglove

WV = T EY o = tni] oo 1= o [OOSR round-stemmed false foxglove
Asclepias stenophylla.........ooveeeriiins e narrow-leaved milkweed
AStragalus alpinus...........covvreiniries ser e alpine milk-vetch

Bartonia VirginiCa.........cccovrrerereneeenes e Virginia bartonia
Botrychium gallicomontanum............cccceeeevvne sveiesiene frenchman’ s bluff moonwort
Botrychium oneidense........ccoovvereenes ceves e blunt-lobed grapefern
Botrychium pallidum...........cccoovviveinies e pale moonwort

Cacalia SUAVEOIENS.........cccveereeeree cer e sweet-smelling Indian-plantain
Caltha Natans.........ccoeeevirerees e e e floating marsh-marigold
CarexX FOrmMOSA......ccccovrrerrirreeeenrs s o handsome sedge

Carex PallEsCaNS.........coevrrreineits e pale sedge

Carex plantaginga..........cccvvvveeiesene et sreeeese e plantain-leaved sedge
Cadtillga septentrionalis........ccoveveviviers severeseese e northern paintbrush
Chellanthes 1an0Ssa ..........ccevvviiieis sesveece e hairy lip-fern
Chrysosplenium iOWENSE .......cceeveeererieien e lowa golden saxifrage
Cristatella JameSii.......ccocerererivriereent e James polanisia
Dodecatheon meadia...........coveereeirenene ses e prairie shooting star

Draba NOMVEZICA. ......c.covrveererieirieri e Norwegian whitlow-grass
Eleocharis WOIfii.....c.cccuvevceiieiiiiest e Wolf's spike-rush

EmMpPetrum €ameSii ......cccvveeeeiiviieiens et purple crowberry

Empetrum Nigrum.......cooeieieeneneses v e black crowberry
Erythronium propullans...........ccceeeeeievess cee s dwarf trout lily (Fed. Status: E)
ESCobaria ViVipara ........ccoceeeeeerene sevsmeneeneeeseseesesnnnens ball cactus

Fimbristylis puberula var. interior ..........ccoceovvveeernn o hairy fimbristylis

Glaux Maritime........ccoveeererereeess e oo sea milkwort

Hydrastis Canadensis...........cccvrererrer cenes v golden-seal

lodanthus pinnatifidus..........ccccevevinieeien e purple rocket

Isoetes MElanopPOda........cocvvvvieerinenes e blackfoot quillwort

Lechea tenuifolia.........cccceevvenes e narrow-leaved pinweed
Lesquerella ludoviciana..........ccceeveeeeienes ceeeeeiesiesiennns bladder pod

Listera auriculata.........ccocvvereereersens seeeeseneeseee e auricled twayblade

MalaxiS PAlUOSAL........coveuerrerieeies e et s bog adder's-mouth

MarSi1Ea VESHIA......c.covevierrcirinie e e e hairy water clover

Montia ChamiSSOi..........ccciireierire e e montia

Oryzopsis hymenoides...........cccveverenenies veeeeese e Indian ricegrass

OSMOrhiza DEMErOi.....oceiiiieiesieses e Chilean sweet cicely
OXYLrOPiS VISCIAA.....c.eeveevisieieesie et e sreneen s sticky locoweed

Paronychia fastigiata..........ccoceeervreres cereescveeesesesereeens forked chickweed
Parthenium integrifolium ... e wild quinine

Platanthera flava var. herbiola..........cccccoevveeee veenenenne, tubercled rein-orchid
Platanthera praeclara.........ccocoeeveenereee ceneeeneneennenes western prairie fringed orchid (Fed. Status: T)
Polemonium occidentalessp. lacustre............ccocevveeenn.. western Jacob’ s-ladder
Polygala Cruciata ..........cceeeieiieiieiies ceeesie e seeeesie e cross-leaved milkwort
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Polystichum braunii...........c.coocovenes v Braun's holly fern

Potamogeton biCupulatus ...........cccveveeverene sveesiesiesiens snailseed pondweed
Potamogeton diversifolius.......cocvvverienes cevenne s diverse-leaved pondweed
Psoralidium tenuiflora..........cccceeeveeenienes e slender-leaved scurf pea
Sagina nodosa ssp. borealis.........cccoevveveveecens cevereen, knotty pearlwort
SAXITraga CEIMUAL........eiveeeeeeeseeiee seresteeeeeee e eeens nodding saxifrage
Scleriatriglomeratan.......ccoveeercinenes v tall nut-rush

Sedum integrifoliumssp. 1€edYi ........ccccvvvecniiees e Leedy's roseroot (Fed. Status: T)
Selaginella selaginOides.........cocvvveiinene s northern spikemoss
SENECIO CANUS....oveeeeeeeieeie e siees e e rte e sae s s e gray ragwort

Talinum rugOSPEr MUM.......ccviieiereeeesiens sorreesee e sseeneees rough- seeded fameflower
Tofieldia pusilla.........ccooeveveieies e small false asphodel
DAY TS (o] = TS twisted yellow-eyed grass

VASCULAR PLANTS

Threatened

Achillea SIDITICaL......cccerieieiceis e e Siberian yarrow

AlTTIUM CEMUUM.....eviiieicieeeeeis e eeeee e see e e nodding wild onion
Allium schoenoprasum var. SIbiriCuM .........cccoevrerecenene wild chives

Ammophila breviligulata...........ccoeeiviere vereiereernee beachgrass

Arabis holboellii var. retrofracta...........ccceeevereneee v Holboell's rockcress
Arnica lonchophylla ........cccceeviiviieis v long-leaved arnica
Arnoglossum plantagineum..........ccccvveevene vesiesieseeenns tuberous Indian-plantain
Asclepias hirtella........ccoooveeeceniene e e prairie milkweed
Asclepias SUliVantii........ccoueevvereieeieis cor e Sullivant's milkweed
Asplenium trichOMANES.........c.coeeeerere s e maidenhair spleenwort
ASLEN SNOMIT vt e e Short’s aster

Aureolaria pedicularia.........ccocveerneees e nreeseeeenees fernlesaf false foxglove
Besseya DUllii ......cceveiiiiceis s e kitten-tails

Botrychium lanceolatum...........cccoevevevenies cenevie e triangle moonwort
Botrychium [unaria.........cccoovvviieenies coneseee e common moonwort
Botrychium rugulosum..........cccccveevveve e e St. Lawrence grapefern
CareX CarEyaNaA .......cocuvuereerieriens ceee et sees e Carey’s sedge

CareX CONJUNCERL. c..veuereeeereieeenies et et s jointed sedge

CareX daVISIi....veereeeeeereeseee e sttt s Davis sedge

Carex fEStUCACEA. ........coveeererreireries e fescue sedge

CareX garberi .cuececceececeee s e e Garber’s sedge

CareX JAMESIH ...ecveeeeeie et et e James’ sedge

Carex katahdinensis ..........cccevveviees ceveenieseee e Katahdin sedge
Carexlaevivaginata.........ccceevvereeierene e cesiereeesee e smooth- sheathed sedge
Carex |axiCUIMIS......cceveerereeeee s e e spreading sedge

CareX SErliS ..o e e sterile sedge

Crassula agUALICAL.......c.ceveereeererieiens e pigmyweed

Crataegus dOUGIASI .....ecuverveiieieeriesieees cvresieeee e sreesaeseens black hawthorn
CYPErus aCUMINALUS .......ccuvreerieeeeriens srresinieseesaeseesseeseenes short-pointed umbrella-sedge
Cypripedium arietinuUm............cccoeeveerieseers srereee e ram's-head |lady's-slipper
Diplazium pyCnoCarPON.........ccccevvereeeeiesiens seeseesreseeennens narrow-leaved spleenwort
Dryopteris marginaliS......c.occoeeeeereres ceree sreeeseeseeneneenens marginal shield-fern
Eleocharis nitida...........cooeevvereineis v neat spike-rush
Eleocharis oliVacea ..........ccoveereinees v olivaceous spike-rush
Eleocharisrostellata...........cccovvvviieene cernveeiese e beaked spike-rush
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Eupatorium sessilifolium ... v upland boneset

Floerkea proserpinacoides........c.cocvevereeeeiees e veeesinsnens false mermaid
Heteranthera limosa........covevevvciens v mud plantain
Huperzia porophila.........ccccceeveeieee cvveeseeeceseseienens rock clubmoss
Lespedeza leptostachya .........ccccevveveeeeieiens vrnsesesieeenens prairie bush clover (Fed. Status: T)
MEliCA NITENS ...t e s three-flowered melic
Moehringia macrophylla.........cccccvmeine v large-leaved sandwort
NapPAEA AiOICAL .......cveeereeeirerieiriet e e glade mallow
Nymphaea |€iDergii........cccoovvveires v small white waterlily
Paronychia Canadensis..........c.ccvevvenenene sovreseesiesiesnens Canadian forked chickweed
Phegopteris hexagonoptera...........ccocveeevene vvsiesiesenenns broad beech-fern
Plantago €longate..........ccccvvevevient e slender plantain

Poa paludigena........ccoveieeerirrsis v o bog bluegrass
Polystichum acrostichoides...........cccvevreveee vevieeeeesen Christmas fern
Rhynchospora capillacea.........c.ccovvveenee v hair-like beak-rush
ROtala ramOSIOF .........ceeireireeie st e tooth-cup

RUbUS Chamaemorus...........ccocvvveeens e veeie e cloudberry
SAlICOrNIA FUDI@ ....cvieeieecieie et e red saltwort
Saxifraga paniculata..........ccoceveeeeenie ceeevee e encrusted saxifrage
Scleriaverticillata.......ooeeereeeneiens e whorled nut-rush
Scutellaria ovata.........cccceeveeeerienee s ovate-leaved skullcap
SHiNNErsOSEriS FOStrata.......covrveeeeeerren e e annual skeletonweed
SIENENIVEAL ... et e e snowy campion
Subularia aquatiCa ..........cccevveeeers s awlwort

Sullivantia SUllivantii.........ccoevereinens cor e reniform sullivantia
Vaccinium UligiNOSUM .......ccveiiniiieeninniees cenee e see e apine bilberry
Valeriana edulisvar. ciliate.........cccoevenveeesovieenicenees vaerian

Viola lanceolata..........oevrrerenie e e e lance-leaved violet
Viola NUEAITTT ..o e yellow prairie violet
Woodsia glabella.........coooeirreine v smooth woodsia
WOOASI& SCOPUITNGL......cevriereerieierins e Rocky Mountain woodsia
LICHENS

Endangered

BUEHANIQra.. ..ot e e aspecies of lichen
Caloplaca ParVUla.........oeerrieeerenres e aspecies of lichen
Dermatocarpon MOUIINSIT ......ccvvvieereesiesese seeeesiesiesiens aspecies of lichen
Leptogium apalaChense.........ccovveeeenenene sonieseenie e a species of lichen
Lobariascrobiculata .........cccceveeiienees e aspecies of lichen
Parmelia StiCtiCa......ccoovveeeereres e e e aspecies of lichen
Pseudocyphellaria crocata.........ccouevvererene cvevesieneeenns aspecies of lichen
UmbilicariatorrefactaL.......coovorrernes s v aspecies of lichen
Threatened

Cetraria 0aKESIANA .........ccvvveeireeeerers st aspecies of lichen
Coccocarpia PalmiCola..........ccureerrree cereeeereeesenreeenens aspecies of lichen
Parmelia StUPPEAL........oveerrerieere e e s aspecies of lichen
MOSSES

Endangered
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Schistostegia pennata...........ccceveereees veenrieeeneeeseeeennes [uminous moss

FUNGI

Endangered

FUSCODOIELiNUS WEAVENBE........cccveiecieeieees ceesinie e a species of fungus

Psathyrella cystidiosa.........cceveverecieescevees s a species of fungus
Psathyrella rhodospora........ccoeeeeceiene veesesiese s a species of fungus
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