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Preface

Preface

Several changes to assist readers have been made from the draft to this
Final Rangeland Grasshopper and Mormon Cricket Suppression Program
Environmental Impact Statement (EIS). This document has two sections
as follows:

v The first section consists of chapters 1 through 6, and the references
cited in those chapters are listed in chapter 7.

v The second section contains the appendices. Appendix A provides
additional background information, appendix B is an environmental
risk assessment, and appendix C is the environmental fate and transport
modeling. The references cited in those appendices are listed in
appendix D. Appendix F has been added and contains the public
comments received by the Animal and Plant Health Inspection Service
(APHIS) on the draft EIS as well as APHIS’ responses to those
comments.
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Fige P-1. asshopper control circa 1903prading
bait by hand. (Photo credit USDA, APHIS)
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Executive Summary

This final programmatic environmental impact statement (EIS) describes
actions available to the United States Department of Agriculture (USDA),
Animal and Plant Health Inspection Service (APHIS) to suppress
grasshopper and Mormon cricket populations that have reached a level of
economic infestation on rangeland in the 17 Western States." This EIS
examines the environmental effects of two suppression alternatives that
use insecticides and a no action alternative.

Rangeland is a complex ecosystem, and grasshoppers are a natural part of
rangeland ecosystems. (The term “grasshoppers” in this document refers
to both grasshoppers and Mormon crickets unless differentiation is
needed.) Rangeland is also an important agricultural resource that is used
mainly for livestock production. In some years, grasshoppers become
serious pests when populations reach high densities. These outbreaks can
destroy rangeland forage and devastate rangeland habitats.

There are rangeland management actions that are intended to prevent or
drastically reduce grasshopper outbreaks. While APHIS can provide
technical assistance and expertise regarding grasshopper management
actions, the responsibility for implementing land management practices
lies with Federal, State, and private land managers. Therefore,
management practices are not available for APHIS to implement and are
not analyzed in this EIS.

Grasshopper populations may build up to levels of economic infestation
despite even the best land management and other efforts to prevent
outbreaks. At such a time, a rapid and effective response may be requested
and needed to reduce the destruction of rangeland vegetation, or in some
cases, to also prevent grasshopper migration to cropland adjacent to
rangeland. This EIS analyzes the alternatives available to APHIS when a
Federal land management agency or State agriculture department (on
behalf of a State, a local government, or a private group or individual)
requests APHIS to suppress economically damaging grasshopper
populations. APHIS is authorized under the Plant Protection Act (PPA)
(7 United States Code (U.S.C.) § 7701 et seq.) to protect rangeland from
economic infestations of grasshoppers.

! Arizona, California, Colorado, Idaho, Kansas, Montana, Nebraska, Nevada, New
Mexico, North Dakota, Oklahoma, Oregon, South Dakota, Texas, Utah, Washington, and Wyoming.



Purpose of and Need for the Proposed Action

This environmental impact statement (EIS) is prepared in accordance with
the requirements under the National Environmental Policy Act of 1969
(NEPA) (42 U.S.C. § 4321 et seq.) and the NEPA procedural requirements
promulgated by the Council on Environmental Quality, USDA, and
APHIS. This document considers the potential for environmental impacts
from APHIS grasshopper suppression programs in all or part of

17 Western States.

Rather than a specific proposed action, this EIS analyzes environmental
impacts associated with programmatic actions related to grasshopper
suppression. These environmental impacts are based on new information
and technological advances that have occurred since the completion of the
Rangeland Grasshopper Cooperative Management Program, Final
Environmental Impact Statement—1987.

This programmatic document contains information that can be used by
APHIS and Federal land management agencies when preparing the NEPA
documentation for their proposed actions. The methods for using this
information in such documents include adoption, combining, incorporation
by reference, and tiering (see chapter 1).

Alternatives Available to APHIS to Protect Rangeland
From Grasshopper Outbreaks

APHIS conducts surveys for grasshopper populations on rangeland in the
Western United States, provides technical assistance on grasshopper
management to land owners/managers, and cooperatively suppresses
grasshoppers when direct intervention is requested and deemed necessary.

The need for rapid and effective suppression of grasshoppers when an
outbreak occurs limits the options available to APHIS. The application of
an insecticide within all or part of the outbreak area is the response
available to APHIS to rapidly suppress or reduce (but not eradicate)
grasshopper populations and effectively protect rangeland. The following
alternatives are available to APHIS and analyzed in this EIS.

Alternative 1: No Action
Under Alternative 1, APHIS would not fund or participate in any program
to suppress grasshopper infestations. Some Federal land management

agencies, State agriculture departments, local governments, or private
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groups or individuals would likely conduct their own suppression
programs against grasshoppers.

Alternative 2: Insecticide Applications at
Conventional Rates and Complete
Area Coverage

Alternative 2 is generally the approach that APHIS has used for many
years. The insecticide APHIS would consider under this alternative
includes carbaryl, diflubenzuron, and malathion. Carbaryl and malathion
are insecticides that have traditionally been used by APHIS. The insect
growth regulator, diflubenzuron, is also included in this alternative.
Applications would cover all treatable sites within the infested area (total
or blanket coverage) per label directions. The application rate analyzed
under this alternative are as follows:

v 16 fluid ounces (0.50 pound active ingredient (Ib a.i.)) of carbaryl
spray per acre,

v 10 pounds (0.50 1b a.i.) of 5 percent carbaryl bait per acre,

v 1.0 fluid ounce (0.016 1b a.i.) of diflubenzuron per acre, or

v 8 fluid ounces (0.62 1b a.i.) of malathion per acre.

Alternative 3: Reduced Agent Area Treatments
(RAATS)

Alternative 3 is a recently developed grasshopper suppression method in
which the rate of insecticide is reduced from conventional levels, and
treated swaths are alternated with swaths that are not directly treated. The
RAATS strategy relies on the effects of an insecticide to suppress
grasshoppers within treated swaths while conserving grasshopper predators
and parasites in swaths not directly treated. Either the insecticide carbaryl,
diflubenzuron, or malathion would be considered under this alternative at
the following application rate:

v 8 fluid ounces (0.25 1b a.i.) of carbaryl spray per acre,

v 10 pounds (0.20 1b a.i.) of 2 percent carbaryl bait per acre,
v 0.75 fluid ounce (0.012 Ib a.i.) of diflubenzuron per acre, or
v 4 fluid ounces (0.31 1b a.i.) of malathion per acre.

The area not directly treated (untreated) under the RAATs approach is not
standardized. In the past, the area infested with grasshoppers that remains
untreated has ranged from 20 to 67 percent. This EIS analyzed the reduced
pesticide application rates associated with the RAATS approach, but
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assumed pesticide coverage on 100 percent of the area because there is no
way to predict in this EIS how much area will actually be left untreated.
Rather than suppress grasshopper populations to the greatest extent
possible, the goal of this alternative is to suppress grasshopper populations
to a desired level.

Environmental Consequences
Alternative 1: No Action

Under Alternative 1, APHIS would not fund or participate in any program
to suppress grasshoppers infestations. Despite implementing the best land
management practices, Federal land management agencies, State
agriculture departments, local governments, or private groups or
individuals may not effectively combat outbreaks in a coordinated effort.
In these situations, grasshopper outbreaks could develop and spread
unimpeded. Unsuppressed outbreaks can destroy rangeland forage,
devastate rangeland habitats, threaten crops, and become a public
nuisance.

Another potential scenario, if APHIS does not participate in any
grasshopper suppression programs, is that some Federal land management
agencies, State agriculture departments, local governments, or private
groups or individuals may attempt to conduct widespread grasshopper
programs. Without the technical assistance and program coordination that
APHIS can provide to grasshopper programs, it is possible that a large
amount of insecticides, including those APHIS considers too
environmentally harsh but labeled for rangeland use, could be applied,
reapplied, and perhaps misapplied in an effort to suppress or even locally
eradicate grasshopper populations.

Alternative 2: Insecticide Applications at Conventional Rates
and Complete Area Coverage

Under Alternative 2, APHIS would participate in grasshopper programs
with the option of using one of the insecticides carbaryl, diflubenzuron, or
malathion, depending upon the various factors related to the grasshopper
outbreak and the site-specific characteristics. The use of an insecticide
would occur at the conventional rates. With only rare exceptions, APHIS
would apply a single treatment in an outbreak year that would blanket
affected rangeland areas in an attempt to suppress grasshopper outbreak
populations by a range of 35 to 98 percent, depending upon the insecticide
used.

Executive Summary
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Treatments made during grasshopper outbreaks, when densities can be

60 or more per square meter, still leave a number of grasshoppers that may
be higher than the number of grasshoppers found in a normal year.
Detailed information about the consequences of insecticide applications
under this alternative can be found in chapter 5, Environmental
Consequences, and in appendix B.

Carbaryl

Carbaryl is of moderate acute oral toxicity to humans. The mode of toxic
action of carbaryl occurs through inhibition of acetylcholinesterase
(AChE) function in the nervous system. This inhibition is reversible over
time if exposure to carbaryl ceases. EPA has classified carbaryl as a
“possible human carcinogen.” However, it is not considered to pose any
mutagenic or genotoxic risk.

Potential exposures to the general public from conventional application
rates are infrequent and of low magnitude. These low exposures to the
public pose no risk of direct toxicity, carcinogenicity, neurotoxicity,
genotoxicity, reproductive toxicity, or developmental toxicity. The
potential for adverse effects to workers are negligible if proper safety
procedures are followed, including wearing the required protective
clothing. Carbaryl has been used routinely in other programs with no
reports of adverse health effects. Therefore, routine safety precautions are
expected to provide adequate worker health protection.

Carbaryl is of moderate acute oral toxicity to mammals. Carbaryl applied
at Alternative 2 rates is unlikely to be directly toxic to upland birds,
mammals, or reptiles. Field studies have shown that carbaryl applied as
either ultra-low-volume (ULV) spray or bait at Alternative 2 rates posed
little risk to killdeer, vesper sparrows, or golden eagles in the treatment
areas. AChE inhibition at 40 to 60 percent can affect coordination,
behavior, and foraging ability in vertebrates. Multi-year studies conducted
at several grasshopper treatment areas have shown AChE inhibition at
levels of no more that 40 percent with most at less than 20 percent.
Carbaryl is not subject to significant bioaccumulation due to its low water
solubility and low octanol-water partition coefficient.

Carbaryl will most likely affect nontarget insects that are exposed to ULV
carbaryl spray or that consume carbaryl bait within the grasshopper
treatment area. Field studies have shown that affected insect populations
can recover rapidly and generally have suffered no long-term effects,
including some insects that are particularily sensitive to carbaryl, such as
bees. The use of carbaryl in bait form generally has considerable
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environmental advantages over liquid insecticide applications: bait is
easier than liquid spray applications to direct toward the target area, bait is
more specific to grasshoppers, and bait affects fewer nontarget organisms
than sprays.

Should carbaryl enter water, there is the potential to effect the aquatic
invertebrate assemblage, especially amphipods. Field studies with carbaryl
concluded that there was no biologically significant effect on aquatic
resources, although invertebrate downstream drift increased for a short
period after treatment due to toxic effects. Carbaryl is moderately toxic to
most fish.

Diflubenzuron

The acute oral toxicity of diflubenzuron formulations to humans ranges

from very slight to slight. The most sensitive indicator of exposure and

effects of diflubenzuron in humans is the formation of methemoglobin in
blood.

Potential exposures to the general public from Alternative 2 rates are
infrequent and of low magnitude. These low exposures to the public pose
no risk of methemoglobinemia, direct toxicity, neurotoxicity, genotoxicity,
reproductive toxicity, or developmental toxicity. Potential worker
exposures are higher than the general public but are not expected to pose
any risk of adverse health effects.

Because diflubenzuron is a chitin inhibitor that disrupts insects from
forming their exoskeleton, organisms without a chitinous exoskeleton,
such as mammals, fish, and plants are largely unaffected by diflubenzuron.
In addition, adult insects, including wild and cultivated bees, would be
mostly unaffected by diflubenzuron applications. Among birds, nestling
growth rates, behavior data, and survival of wild American kestrels in
diflubenzuron treated areas showed no significant differences among
kestrels in treated areas and untreated areas. The acute oral toxicity of
diflubenzuron to mammals ranges from very slight to slight. Little, if any,
bioaccumulation of diflubenzuron would be expected.

Diflubenzuron is most likely to affect immature terrestrial insects and early
life stages of aquatic invertebrates. While this would reduce the prey base
within the treatment area for organisms that feed on insects, adult insects,
including grasshoppers, would remain available as prey items. Many of
the aquatic organisms most susceptible to diflubenzuron are marine
organisms that would not be exposed to rangeland treatments. Freshwater
invertebrate populations would be reduced if exposed to diflubenzuron,
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but these decreases would be expected to be temporary given the rapid
regeneration time of many aquatic invertebrates.

Malathion

Malathion is of slight acute oral toxicity to humans. The mode of toxic
action of malathion occurs through inhibition of AChE function in the
nervous system. Unlike carbaryl, AChE inhibition from malathion is not
readily reversible over time if exposure ceases. However, strong inhibition
of AChE from malathion occurs only when chemical oxidation results in
formation of the metabolite malaoxon. Human metabolism of malathion
favors hydroxylation and seldom produces much malaoxon.

Potential exposures to the general public from conventional application
rates are infrequent and of low magnitude. These low exposures to the
public pose no risk of direct toxicity, neurotoxicity, genotoxicity,
reproductive toxicity, or developmental toxicity. Potential worker
exposures are higher, but still have little potential for adverse health effects
except under accidental scenarios. Malathion has been used routinely in
other programs with no reports of adverse health effects. Therefore,
routine safety precautions are expected to continue to provide adequate
protection of worker health.

EPA has recently reviewed the potential for carcinogenic effects from
malathion. EPA’s classification describes malathion as having “suggestive
evidence of carcinogenicity, but not sufficient to assess human
carcinogenic potential.” This indicates that any carcinogenic potential of
malathion cannot be quantified based upon EPA’s weight of evidence
determination in this classification. The low exposures to malathion from
program applications would not be expected to pose carcinogenic risks to
workers or the general public.

Malathion is of slight acute oral toxicity to mammals. There is little
possibility of toxicity-induced mortality of upland birds, mammals, or
reptiles, and no direct toxic effects have been observed in field studies.
Malathion is not directly toxic to vertebrates at the concentrations used for
grasshopper suppression, but it may be possible that sublethal effects to
nervous system functions caused by AChE inhibition may lead directly to
decreased survival. AChE inhibition at 40 to 60 percent affects
coordination, behavior, and foraging ability in vertebrates. Multi-year
studies at several grasshopper treatment areas have shown AChE
inhibition at levels of no more than 40 percent with most at less than

20 percent. Field studies of birds within malathion treatment areas showed
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that, in general, the total number of birds and bird reproduction were not
different from untreated areas. Malathion does not bioaccumulate.

Malathion will most likely affect nontarget insects within a treatment area.
Large reductions in some insect populations would be expected after a
malathion treatment under Alternative 2. While the number of insects
would be diminished, there would be some insects remaining. The
remaining insects would be available prey items for insectivorous
organisms, and those insects with short generation times may soon
increase.

Malathion is highly toxic to some fish and aquatic invertebrates; however,
malathion concentrations in water, as a result of grasshopper treatments,
are expected to be low presenting a low risk to aquatic organisms,
especially those organisms with short generation times.

Alternative 3: Reduced Agent Area Treatments (RAATS)

Under Alternative 3, either the insecticide carbaryl, diflubenzuron, or
malathion would be used at a reduced rate and over reduced areas of
coverage. Rarely would APHIS apply more than a single treatment to an
area per year. The maximum insecticide application rate under the RAATS
strategy is reduced 50 percent from the conventional rates for carbaryl and
malathion and 25 percent from the Alternative 2 rate for diflubenzuron.
Although this strategy involves leaving variable amounts of land not
directly treated, the risk assessment for this document (appendix B)
assumed 100 percent area coverage because not all possible scenarios
could be analyzed. However, when utilized in grasshopper suppression,
the amount of untreated area in RAATS often ranges from 20 to 67 percent
of the total infested area but can be adjusted to meet site-specific needs.

Applying the RAATS strategy during grasshopper outbreaks, when
densities can be 60 or more per square meter, still leave a density of
grasshoppers that may be higher than the density of grasshoppers found in
a normal year. Grasshopper mortality using a RAATS strategy has been
shown to range from 75 to 95 percent. Detailed information about the
consequences of insecticide applications under this alternative can be
found in chapter 5, Environmental Consequences, and appendix B.

Carbaryl

Potential exposures to the general public and workers from RAATS
application rates are lower than those from conventional application rates,
and adverse effects decrease commensurately with decreased magnitude of
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exposure. These low exposures to the public pose no risk of direct
toxicity, carcinogenicity, neurotoxicity, genotoxicity, reproductive toxicity,
or developmental toxicity. The potential for adverse effects to workers is
negligible if proper safety procedures are followed, including wearing the
required protective clothing. Routine safety precautions are expected to
provide adequate protection of worker health at the lower application rates
under RAATS.

Carbaryl will most likely affect nontarget insects that are exposed to liquid
carbaryl or that consume carbaryl bait. While carbaryl applied at a RAATSs
rate will reduce susceptible insect populations, the decrease will be less
than under Alternative 2 rates. Carbaryl ULV applications applied in
alternate swaths have been shown to affect terrestrial arthropods less than
malathion applied in a similar fashion.

Direct toxicity of carbaryl to birds, mammals, and reptiles is unlikely in
swaths treated with carbaryl under a RAATS approach. Carbaryl bait also
has minimal potential for direct effects on birds and mammals. Field
studies indicated that bee populations did not decline after carbaryl bait
treatments, and American kestrels were unaffected by bait applications
made at a RAATS rate. Using alternating swaths will furthermore reduce
adverse effects because organisms that are in untreated swaths will be
mostly unexposed to carbaryl.

Carbaryl applied at a RAATS rate has the potential to affect invertebrates
in aquatic ecosystems. However, these affects would be less than effects
expected under Alternative 2. Fish are not likely to be affected at any
concentrations that could be expected under Alternative 3.

Diflubenzuron

Potential exposures and adverse effects to the general public and workers
from RAATS application rates are commensurately less than conventional
application rates. These low exposures to the public pose no risk of
methemoglobinemia, direct toxicity, neurotoxicity, genotoxicity,
reproductive toxicity, or developmental toxicity. Potential worker
exposures pose negligible risk of adverse health effects.

Because diflubenzuron is a chitin inhibitor that disrupts insects from
forming their exoskeleton, organisms without a chitinous exoskeleton,
such as mammals, fish, and plants are largely unaffected by diflubenzuron.
Diflubenzuron exposure at Alternative 3 rates are not hazardous to
terrestrial mammals, birds, and other vertebrates. Insects in untreated
swaths would have little to no exposure, and adult insects in the treated
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swaths are not susceptible to diflubenzuron’s mode of action. The indirect
effects to insectivores would be negligible as not all insects in the
treatment area will be affected by diflubenzuron.

Diflubenzuron is most likely to affect immature terrestrial insects and, if it
enters water, will affect early life stages of aquatic invertebrates. While
diflubenzuron would reduce insects within the treatment area, insects in
untreated swaths would have little to no exposure. Many of the aquatic
organisms most susceptible to diflubenzuron are marine organisms that
would not be exposed to rangeland treatments. Freshwater invertebrate
populations would be reduced if exposed to diflubenzuron, but these
decreases may be temporary given the rapid regeneration time of many
aquatic invertebrates.

Malathion

Potential exposures to the general public and workers from RAATSs
application rates are of a commensurately lower magnitude than
conventional rates. These low exposures to the public pose no risk of
direct toxicity, neurotoxicity, genotoxicity, reproductive toxicity, or
developmental toxicity.

Potential risks to workers are negligible if proper safety procedures are
adhered to, including the use of required protective clothing. Malathion
has been used routinely in other programs with no reports of adverse
health effects. The low exposures to malathion from program applications
are not expected to pose any carcinogenic risks to workers or the general
public.

Malathion applied at a RAATS rate will cause mortalities to susceptible
insects. Organisms in untreated areas will be mostly unaffected. Field
applications of malathion at a RAATS rate and applied in alternate swaths
resulted in less reduction in nontarget organisms than would occur in
blanket treatments. Birds in RAATS areas were not substantially affected.
Should malathion applied at RAATS rates enter water, it is most likely to
affect aquatic invertebrates. However, these effects would soon be
compensated for by the surviving organisms given the rapid generation
time of most aquatic invertebrates and the rapid degradation of malathion
in most water bodies.

Species of Concern

This EIS has examined the effects of grasshopper suppression programs on
three specific species, or groups of species, that are of concern in the
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Western United States. These species or groups were selected as examples
of species that are found on rangeland habitats.

Sage grouse, which is a species of concern to land management agencies,
has been in a state of decline throughout most of its entire range. Sage
grouse can be present in grasshopper suppression areas, and grasshoppers
can be a food item for sage grouse chicks. There is little likelihood that
the insecticide APHIS would use to suppress grasshoppers would be
directly or indirectly toxic to sage grouse. Treatments would typically not
reduce the number of grasshoppers below levels that are present in
nonoutbreak years. If grasshoppers were in short supply, sage grouse
chicks may consume other insects. Grasshopper suppression would also
conserve rangeland vegetation that may be used by sage grouse.

There are numerous biological control agents used to control invasive
plants on Western rangeland. For example, species of flea beetles are used
to control leafy spurge that threatens many rangeland habitats. Some of
these same rangeland habitats may be locations where the grasshopper
program is conducted, thus these biological control agents would likely be
exposed to the insecticide used for grasshopper control. Field studies on
the effects of grasshopper suppression programs on flea beetles
demonstrated that after an initial decline in flea beetle populations
immediately following after a grasshopper treatment, flea beetle
populations recovered to pretreatment levels after 1 year.

Populations of threatened or endangered species in grasshopper
suppression areas would be at a greater risk, because of the small number
of individuals. Studies on two federally listed endangered fish species
concluded that carbaryl and malathion posed no greater hazard to those
endangered species than to species not listed as endangered. A
programmatic consultation on the threatened and endangered species and
their habitats that occur in the 17 Western States is presently underway.
Protective measures will be developed that, when implemented, will

ensure that threatened and endangered species and their habitats will not be
adversely affected.

Cumulative Impacts

As this is a programmatic environmental document, the cumulative

impacts of the program on the environment would best be considered

when a site-specific environmental document is prepared for a particular
grasshopper program. Grasshopper programs could occur on rangelands in
any of the 17 Western States. The location, magnitude, and characteristics
of a treatment area where APHIS is requested to carry out an insecticide
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program would need to be defined in order to determine the past, present,
and foreseeable future actions that have or will occur in the program area.

Socioeconomic Impacts

This EIS considers the qualitative social and economic linkages regarding
action taken or not taken against grasshopper outbreaks. Livestock
owners, crop growers, and the general public (consumers of agricultural
products) are among the social groups that, in various ways, would be
economically adversely impacted under the No Action alternative. These
socioeconomic impacts could result from the extensive damage to
rangelands and associated resources from grasshopper outbreaks and the
availability of funding by private individuals and government agencies to
carry out efforts against outbreaks.

Under Alternative 2, socioeconomic impacts would be realized from the
use of insecticides at conventional rates and complete area coverage. The
socioeconomic impacts under this alternative would result from the timing
and success of the treatments, the potential for adverse or beneficial
environmental impacts, and the cost of the treatments.

Under Alternative 3, the socioeconomic impacts would be realized from
the use of insecticides at reduced rates and reduced area coverage. The
socioeconomic impacts would result from the timing and success of
treatment methods used, the potential for adverse or beneficial
environmental impacts from the reduced use of insecticides and area
treated, and the decreased cost and greater economic benefits from using
insecticide at reduced rates and area coverage.

Other Environmental Considerations

This EIS also addresses concerns about program actions on the following
environmental considerations: environmental justice, the protection of
children, cultural resources and events, endangered species, and
monitoring.

In accordance with Executive Order (E.O.) 12898, APHIS will consider
the potential for disproportionately high and adverse human health or
environmental effects on minority populations and low-income
populations for any of its actions related to grasshopper suppression
programs. The appropriate environmental documentation for a
site-specific program will include environmental justice considerations.
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APHIS has also developed agency guidance for its programs to follow to
ensure the protection of children as required by E.O. 13045. Information
about the exposure risks to children from carbaryl, diflubenzuron, and
malathion used for grasshopper suppression is discussed in appendix B of
this EIS. The risk assessment concluded that the likelihood of children
being exposed to insecticides used for grasshopper suppression is very
slight and that no disproportionate adverse effects to children are
anticipated over the negligible effects to the general population.

The potential for impacts that could occur from grasshopper suppression
activities to cultural and historical sites and artifacts, as well as cultural
events, will be considered in site-specific environmental documents. In
addition, APHIS will confer with land managers and tribal authorities to
protect cultural resources and events.

In order to comply with the Endangered Species Act of 1973, APHIS is
preparing a biological assessment that will be used in a programmatic
consultation with the Fish and Wildlife Service and the National Marine
Fisheries Service. The consultation process will address the impacts of
grasshopper suppression on federally listed (and proposed) species and
their habitats that occur in all or part of the 17 Western States. Through
this process protection measures will be developed that, when
implemented, will ensure that grasshopper suppression activities will not
adversely affect those species or their habitats.

Monitoring could involve an evaluation of the efficacy of the grasshopper
treatments, the safety of program personnel, and environmental monitoring
to assure that insecticides are applied in accordance with the labels and
sensitive sites and species are protected. If environmental monitoring is
conducted, a monitoring plan will describe the types of samples to be
collected. Additional information regarding the effects of grasshopper
suppression programs on the environment can be found in the Grasshopper
Integrated Pest Management Program User Handbook that is available at:
www.sidney.ars.usda.gov/grasshopper/index.htm.
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Figure ES—1. Road warning sign. (Photo credit USDA, APHIS)
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. Purpose of and Need for the Proposed
Action

Grasshoppers and Mormon crickets are part of rangeland ecosystems,
serving as a food source for wildlife and playing an important role in
nutrient cycling. (The term “grasshopper” used in this environmental
impact statement (EIS) refers to both grasshoppers and Mormon crickets,
unless differentiation is necessary.) Many grasshoppers are strong fliers,
often moving from rangeland to cropland and other vegetation where they
can cause severe damage (Pfadt, 1994). Mormon crickets, although
flightless, are also capable of moving long distances in large groups. (For
more information about the biology of grasshoppers, see chapter 2,
section D.)

Grasshoppers have a potential for sudden and explosive population
increases, resulting in outbreaks. Such outbreaks produce high densities of
grasshoppers and intense competition for the available food supply, which
may cause damage to rangeland and nearby crops. Loss of wildlife

habitats also may result from outbreaks. (For more information about
damage caused by grasshoppers, see chapter 2, section E.) To date, there
are no simple ecological explanations to predict grasshopper outbreaks
(Belovsky et al., 1996).

Despite the best land management efforts to prevent outbreaks,
grasshopper populations may build to levels of economic infestation where
direct intervention may be the most viable option to suppress grasshopper
populations. Not all grasshopper species are damaging; therefore, action
to protect rangeland resources is not always required when grasshopper
populations increase. When a rapid and effective response to a developing
grasshopper outbreak is required, a Federal land management agency or a
State agriculture department (on behalf of a State, a local government, or a
private group or individual) may request assistance from the Animal and
Plant Health Inspection Service (APHIS) to suppress rangeland
grasshopper populations. APHIS has the authority, according to the Plant
Protection Act (PPA) (7 United States Code (U.S.C.) § 7701 ef seq.) and
subject to the available funds, to treat Federal, State, or private lands that
have economic infestations of grasshoppers. (See footnote 2 in this
chapter for a definition of economic infestation.)

The U.S. Department of Agriculture (USDA), APHIS, has prepared this
EIS, Rangeland Grasshopper and Mormon Cricket Suppression Program,
Final Environmental Impact Statement, to comply with the National
Environmental Policy Act of 1969 (NEPA), as amended (42 U.S.C. § 4321
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et seq.), the Council on Environmental Quality (CEQ) Regulations for
Implementing the Procedural Provisions of NEPA (40 Code of Federal
Regulations (CFR) §§ 1500—1508), the USDA NEPA regulations

(7 CFR Part 1b), and the APHIS NEPA regulations (7 CFR Part 372).!
This EIS analyzes the potential for impacts on the human environment
from APHIS’ use of any of three insecticides analyzed in this EIS to
protect rangeland from economically damaging grasshopper infestations.

The CEQ NEPA implementing regulations state that an EIS shall “briefly
specify the underlying purpose and need to which the agency is responding
in proposing the alternatives including the proposed action”

(40 CFR § 1502.13). This EIS does not respond to a new action or
proposal but looks at new information and technological advances to a
broad program for treating grasshopper infestations when site-specific
action is required.

New information and technological advances in the use of insecticides for
grasshopper infestations have occurred since the preparation of the
Rangeland Grasshopper Cooperative Management Program, Final
Environmental Impact Statement—1987 (1987 EIS) (see appendix A for
information about grasshopper programs and the 1987 EIS). There is a
need to generally consider the potential for environmental impacts from
the program and proposed changes to the program. The CEQ NEPA
implementing regulations (40 CFR § 1502.4(c)) state “When preparing
statements on broad actions . . . , agencies may find it useful to evaluate
the proposal(s) in . . . the following way: ... (3) By stage or technological
development including federal or federally assisted research, development
or demonstration programs for new technologies which, if applied, could
significantly affect the quality of the human environment. Statements shall
be prepared on programs and shall be available before the program has
reached a stage of investment or commitment to implementation likely to
determine subsequent development or restrict later alternatives.” The
analysis of the treatments for grasshopper infestations needs to be updated
based on new information and technological advances on the insecticides
used and proposed for use and the methods by which the insecticides can
be applied.

! This document is also intended to satisfy the order of the United States District Court for
the District of Idaho, dated January 9, 2001, dismissing a case (Civ. No. 00-337-E-BLW) pursuant to
the Stipulation of the parties calling, in part, for APHIS to “issue a revised and updated Environmental
Impact Statement for the Rangeland Grasshopper Cooperative Management Program.” See Rule
41(a) STIPULATION TO DISMISS, the ORDER OF DISMISSAL, as well as the documented history
of the proceeding, at http://www.id.uscourts.gov/wconnect/wc.dll?usdc_racer~get_case_jb~4:0-cv-
337~~ALL+DOCUMENTS~~PUID+NOBILL.
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According to the authority delegated under section 417 of the PPA

(7 U.S.C. § 7717), APHIS may be requested to work in conjunction with a
Federal land management agency or a State agriculture department (on
behalf of a State, a local government, or a private group or individual) to
treat areas that are infested with grasshoppers when they reach a level of
economic infestation.? In satisfying this mandate, APHIS may be asked to
carry out actions using insecticides to reduce grasshopper populations.

The analysis of the potential for environmental impacts of APHIS’
suppression programs includes a new insecticide and technological
advances for the purpose of responding to grasshopper outbreaks.

This programmatic EIS closely follows the recommended standard format
for this type of environmental document, as provided by CEQ NEPA
implementing regulations 40 CFR §§ 1500—1508. This EIS discusses the
(1) purpose of and need for the action, (2) alternatives considered,

(3) affected environment, and (4) potential for environmental impacts from
the alternatives. This EIS also includes other required sections, such as
references used; a list of preparers; a list of agencies, organizations, and
persons to whom copies of the EIS was sent; and an index. In adhering to
CEQ’s guidelines, an attempt has been made to keep the required sections
concise (not encyclopedic) and written so that both the decisionmakers and
the public can readily understand this EIS (40 CFR § 1502.10).

Readers who may have questions that are relevant to rangeland
grasshopper programs but that are outside the scope of this EIS should
refer to appendix A. Appendix A includes supplemental information to
this EIS, such as an historical overview of grasshopper programs in the
United States, information about cooperator roles in grasshopper
programs, a discussion about the difference in grasshopper management
and suppression programs, and alternative approaches to grasshopper

The “level of economic infestation” is a measurement of the economic losses caused by

a particular population level of grasshoppers or Mormon crickets to the infested rangeland. This
value is determined on a case-by-case basis with knowledge of many factors including, but not
limited to, the following: economic use of available forage or crops; grasshopper species, age, and
density present; rangeland productivity and composition; accessibility and cost of alternative forage;
and weather patterns. In decisionmaking, the level of economic infestation is balanced against the
cost of treating to determine an “economic threshold” below which there would not be an overall
economic benefit for the treatment. Short-term economic benefits accrue during the years of
treatments, but additional long-term benefit may accrue and be considered in deciding the total value
gained by a treatment. Additional losses to rangeland habitat and cultural and personal values (e.g.,
esthetics and cultural resources), although they may also be a part of decisionmaking, are not part of
the economic values in determining the necessity for treatment.
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management that are outside the scope of this EIS. Readers who may want
more technical information about the use of insecticides to suppress
rangeland grasshoppers should refer to appendix B. Appendix B contains
the detailed and technical risk assessment that supports chapter 5,
Environmental Consequences. Additionally, appendix C has been added

to this EIS. Appendix C is the environmental fate and transport modeling
conducted on the three insecticides APHIS may use during a grasshopper
program.

This EIS includes analysis of those activities that APHIS is authorized to
conduct, which includes the conduct of surveys and the use of insecticides
for the suppression of grasshoppers. APHIS conducts these activities at
the request of a Federal land management agency or a State agriculture
department (on behalf of a State, a local government, or a private group or
individual).

The NEPA implementing regulations address the issue of how other
agencies may use this programmatic document. The most obvious way in
which another Federal agency may use this document is through the
technique known as “incorporate by reference.” “Agencies shall
incorporate material into an environmental impact statement by reference
when the effect will be to cut down on bulk without impeding agency and
public review of the action. The incorporated material shall be cited in the
statement and its content briefly described. . ..” (40 CFR § 1502.21).
There is also a technique known as “adoption,” under which “An agency
may adopt a Federal draft or final environmental impact statement or
portion thereof provided that the statement or portion thereof meets the
standards for an adequate statement under these regulations.”

(40 CFR § 1506.3). A Federal agency may also “combine” documents. In
40 CFR § 1506.4 it states that “Any environmental document in
compliance with NEPA may be combined with any other agency document
to reduce duplication and paperwork.”

A last method is tiering (40 CFR §1502.20). “Agencies are encouraged to
tier their environmental impact statements to eliminate repetitive
discussions of the same issues and to focus on the actual issues ripe for
decision at each level of environmental review (40 CFR § 1508.28).
Whenever a broad environmental impact statement has been prepared
(such as a programmatic or policy statement) and a subsequent statement
or environmental assessment is then prepared on an action included within
the entire program or policy (such as a site specific action) the subsequent
statement or environmental assessment need only summarize the issues
discussed in the broader statement and incorporate discussions from the
broader statement by reference and shall concentrate on the issues specific
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to the subsequent action. The subsequent document shall state where the
earlier document is available (40 CFR § 1508.28).”

This document is not restricted to the actions of a single agency; rather, it
deals with a program, treating it by stage of technological development
(40 CFR § 1502.4(c)(3)), in which other Federal agencies, States, or
private citizens may cooperate, as needed, in more localized operations.

This EIS supercedes the Rangeland Grasshopper Cooperative Management
Program, Final Environmental Impact Statement—1987.

The following table summarizes the similarities and differences between
alternatives in the 1987 EIS and this EIS.
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Table 1-1. Alternatives Analyzed in the 1987 and 2002 Grasshopper Environmental Impact

Statements

1987 EIS

Alternative 1 - No Action

Alternative 2 - Chemical Controls

A ULV ' Sprays
A Acephate: 0.094 Ib a.i./acre 2
A Carbaryl:  0.50 Ib a.i./acre
A Malathion: 0.58 Ib a.i./acre
A Bait
A Carbaryl:  0.50 Ib a.i./acre

Alternative 3 - Integrated Pest Management (IPM)

2002 EIS

A ULV Sprays
A Acephate: 0.094 Ib a.i./acre
A Carbaryl:  0.50 Ib a.i./acre
A Malathion: 0.58 Ib a.i./acre
A Bait
A Carbaryl:  0.50 Ib a.i./acre
A Biological Control Agents
A Combined Chemical/Biological Control Bait

A Other IPM strategies including: range management, database development and predictive
modeling, environmental evaluation

Alternative 1 - No Action

Alternative 2 - Insecticide Applications at Conventional Rates and Complete Area Coverage

A ULV Sprays

A Carbaryl: 0.50 Ib a.i./acre

A Diflubenzuron: 0.016 Ib a.i./acre

A Malathion: 0.62 Ib a.i./acre
A Bait

A Carbaryl: 0.50 Ib a.i./acre

Alternative 3 - Reduced Agent Area Treatments (RAATS)

A ULV sprays applied onto 33 to 50% of treatment area, for example, application to 100-foot swaths
alternating with 100- to 200-foot untreated swaths

A Carbaryl: 0.25 Ib a.i./acre maximum
A Diflubenzuron: 0.012 Ib a.i./acre maximum
A Malathion: 0.31 Ib a.i./acre maximum

A Bait applied onto 33 to 50% of treatment area, for example, application to 100-foot swaths
alternating with 100- to 200-foot untreated swaths
A Carbaryl: 0.20 Ib a.i./acre

' Ultra-low-volume
2 Pound of active ingredient per acre
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1. Background

Il. Background

A. Scope and Focus of This Environmental Impact
Statement

On August 14, 2000, the Animal and Plant Health Inspection Service
(APHIS) published in the Federal Register (FR) (65 FR 49533) a notice of
its intent (appendix E) to prepare an environmental impact statement (EIS)
relative to the agency’s activities to suppress rangeland grasshoppers and
Mormon crickets (the term “grasshoppers” used in this document refers to
both grasshoppers and Mormon crickets, unless differentiation is needed).
This EIS is written to comply with the National Environmental Policy Act
(NEPA) (42 United States Code (U.S.C.) § 4321 et seq. and the Council on
Environmental Quality’s NEPA implementing regulations (40 Code of
Federal Regulations (CFR) §§ 1500—1508). It is designed to—

(1) examine the environmental effects of alternatives available to APHIS
for the suppression of rangeland grasshoppers,

(2) inform the public about the environmental effects of APHIS’ rangeland
grasshopper suppression activities,

(3) be used for planning and decisionmaking, and

(4) provide a document to which APHIS can tier site-specific analyses and
environmental documents on grasshopper suppression activities. The
information contained in the EIS can be used by Federal land
management agencies when preparing their environmental documents.
Federal land management agencies can adopt (§ 1506.3), combine
(§ 1506.4), incorporate by reference (§ 1502.21), or tier (§ 1502.20)
their activities to the data in this EIS.

Since the preparation of the Rangeland Grasshopper Cooperative
Management Program, Final Environmental Impact Statement—1987,
(1987 EIS) (USDA, APHIS, 1987b), new information and technological
advances in insecticide treatments for grasshopper infestations have
occurred. This EIS is a programmatic analysis that focuses specifically on
insecticide treatments, current and proposed, for rangeland grasshopper
programs. A rangeland grasshopper program could occur in any of the
following 17 Western States: Arizona, California, Colorado, Idaho,
Kansas, Montana, Nebraska, Nevada, New Mexico, North Dakota,
Oklahoma, Oregon, South Dakota, Texas, Utah, Washington, and
Wyoming.



1. New a. The Grasshopper Integrated Pest Management Program

Information

and Techno-  The Grasshopper Integrated Pest Management (GHIPM) Program was
logical established as a result of the 1987 EIS to study the feasibility of using
Advances integrated pest management (IPM) for managing grasshoppers. [IPM

includes biological control, chemical control, rangeland management,
environmental monitoring and evaluation, modeling and population
dynamics, and decision support tools. The results of the study have been
provided to managers of public and private rangeland and are available at:
www.sidney.ars.usda.gov/grasshopper/index.htm. The major objectives of
the program were to (1) manage grasshopper populations in study areas,
(2) compare the effectiveness of an IPM program for rangeland
grasshoppers with the effectiveness of a standard chemical control
program on a regional scale, (3) determine the effectiveness of early
sampling in detecting incipient grasshopper infestations, (4) quantify

short- and long-term responses of grasshopper populations to treatments,
and (5) develop and evaluate new grasshopper suppression techniques that
have minimum effects on nontarget species (Quinn et al., 2000).

This program managed grasshopper populations with several available
IPM techniques, described by the preferred alternative grasshopper
management tactics outlined in the 1987 EIS. These techniques included
(1) providing more detailed surveys of grasshopper populations so that
small areas of infestations could be defined, (2) treating small areas of
infestations (“hot spots”) rather than the larger areas of infestation
traditionally treated, and (3) using control methods other than the
conventional large-scale aerial applications of insecticidal sprays.

The program included data gathering during the first year, testing of range
improvement techniques during a 5-year period after the data gathering,
database development and predictive modeling, environmental evaluation,
and economic research. The program was designed to provide data that
would be used for improving APHIS’ ability to determine environmental
effects of its use of insecticides and to refine its program operations
accordingly.

b. Acephate, Carbaryl, and Malathion

Since APHIS’ 1987 analysis of the potential for environmental impacts
from the insecticides used for rangeland grasshopper control (USDA,
APHIS, 1987b), updated information about the potential impacts from
carbaryl and malathion on human health and nontarget species has become
available. Specifically, information about the carcinogenicity, revised data
on the reference doses of carbaryl and malathion, synergism of the
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2. Inform the
Public

1. Background

program insecticides with other insecticides, and new information about
carriers and inert ingredients used with the insecticides are analyzed in this
EIS. The summary of the updated analysis on these insecticides can be
found in chapter 5, Environmental Consequences, and an in-depth analysis
of these insecticides can be found in appendix B. After the 1987 EIS was
written, the registration of acephate for use on rangeland was not renewed;
therefore, it can no longer be considered for use in rangeland grasshopper
programs.

c. Use of Diflubenzuron

Information about the potential use of the insecticide diflubenzuron for
grasshopper infestations has become available. Diflubenzuron is an insect
growth regulator that affects the formation of chitin which is essential for
the development of insect exoskeletons. Although the mode of action for
diflubenzuron is different than the mode of action for both carbaryl and
malathion, the term “insecticide” used in this document refers to carbaryl,
diflubenzuron, and malathion.

Diflubenzuron primarily affects the immature stages of insects that need
chitin to form cuticles or shells and, therefore, could be used during early
growth stages of grasshoppers. The potential for APHIS’ use of
diflubenzuron in grasshopper programs warrants analysis of its
environmental impacts. The summary of the analysis on this insecticide
can be found in chapter 5, Environmental Consequences, and an in-depth
analysis of this insecticide can be found in appendix B.

d. Alternative Treatment Strategy

An alternative treatment strategy, referred to in this EIS as Reduced Agent
Area Treatments (RAATS), for grasshopper suppression has been
researched and developed. This strategy allows application of a treatment
at a reduced rate and in alternating land swaths (thus using less
insecticide). Therefore, this st