United States
Department of
Agriculture

Marketing and
Regulatory
Programs

Animal and
Plant Health
Inspection
Service

<

USDA
=]

Mexican Fruit Fly

Cooperative
Eradication Program

Monterey Park, California

Environmental Assessment
October 2002



Mexican Fruit Fly Cooperative
Eradication Program

Monterey Park, California

Environmental Assessment
October 2002

Agency Contact:

Stephen A. Knight

Senior Staff Officer

Invasive Species and Pest Management
Plant Protection and Quarantine

Animal and Plant Health Inspection Service
U.S. Department of Agriculture

4700 River Road, Unit 134

Riverdale, MD 20737-1236

Telephone: 301-734-8039

The U.S. Department of Agriculture (USDA) prohibits discrimination in its
programs on the basis of race, color, national origin, gender, religion,

age, disability, political beliefs, sexual orientation, or marital or familial
status. (Not all prohibited bases apply to all programs.) Persons with
disabilities who require alternative means for communication of program
information (braille, large print, audiotape, etc.) should contact the USDA’s
TARGET Center at 202-720-2600 (voice and TDD).

To file a complaint of discrimination, write USDA, Director of Civil Rights,
Room 326-W, Whitten Building, 1400 Independence Avenue, SW,
Washington, DC 20250-9410 or call 202-720-5964 (voice and TDD).
USDA is an equal opportunity provided and employer.

Mention of companies or commercial products in this report does not

imply recommendation or endorsement by the U.S. Department of Agriculture
over others not mentioned. USDA neither guarantees nor warrants the
standard of any product mentioned. Product names are mentioned solely

to report factually on available data and to provide specific information.

This publication reports research involving pesticides. All uses of pesticides
must be registered by appropriate State and/or Federal agencies before they
can be recommended.

CAUTION: Pesticides can be injurious to humans, domestic animals,
desirable plants, and fish or other wildlife—if they are not handled or applied
properly. Use all pesticides selectively and carefully. Follow recommended
practices for the disposal of surplus pesticides and pesticide containers.



Table of Contents

Appendix A. References Cited

Need fortheProposal.......................

Alternatives. ............. .. (it
A. NOAction..........ciiiiiiiiiiiii e,
B. NonchemicalControl ....................
C. Integrated Control (Preferred Alternative) ...

Potential Environmental Consequences......
A. NoAction............... coiiiiiiiinnnn.
B. NonchemicalControl.....................
C. Integrated Control (Preferred Alternative) . ...

Agencies, Organizations, and Individuals

Consulted. . ........cciiiiiiisenaeinnnnannns

Tables

1.

2.

3.

Acute Oral LDsys for Selected Species Dosed

with Malathion (mg/kg) .....................

Malathion 96-hour LCs¢s for Selected Aquatic

Species (MG/L). . ..o oo v i

Acute Oral LDsys for Selected Species Dosed

with Diazinon(mg/kg) . .............coovn... .

12



I. Need for the Proposal

The Mexican fruit fly, Anastrepha ludens (Loew), is native to central
Mexico and is a major pest of agriculture throughout many parts of the
world. Commercial and home grown produce that is attacked by the pest is
unfit to eat because the larvae tunnel through the fleshy part of the fruit,
damaging the fruit and subjecting it to decay from bacteria and fungi.
Because of its wide host range (over 40 species of fruits) and its potential for
damage, a permanent infestation of Mexican fruit fly would be disastrous to
agricultural production in the United States. In the past, eradication
programs have been implemented successfully to prevent the pest from
becoming permanently established on the U.S. mainland.

On October 9 and 12, 2002, an unmated wild male and an unmated wild
female Mexican fruit fly were trapped in the Monterey Park area of Los
Angeles County, California. Since those detections, two immature females
were trapped on October 23 and a third instar larva was found in a sapote
fruit on some adjacent property. The infestation is presently found in a
residential area of Los Angeles County, although that situation may change in
the future. This Mexican fruit fly infestation detected in southern California
represents a major threat to the agriculture and environment of California and
other U.S. mainland States. The U.S. Department of Agriculture’s (USDA)
Animal and Plant Health Inspection Service (APHIS) and the California
Department of Food and Agriculture (CDFA) are proposing a cooperative
program to eradicate the infestation and eliminate that threat.

APHIS’ authority for cooperation in the program is based upon the Organic
Act (7 United States Code (U.S.C.) 147a), which authorizes the Secretary
of Agriculture to carry out operations to eradicate insect pests, and the Plant
Protection Act (Title 4 of the Agricultural Risk Protection Act of 2000),
which authorizes the Secretary of Agriculture to use emergency measures to
prevent the dissemination of plant pests new to or not widely distributed
throughout the United States.

This site-specific environmental assessment (EA) analyzes the environmental
consequences of alternatives which have been considered for Mexican fruit
fly control and considers, from a site-specific perspective, environmental
issues that are relevant to this particular program. The control measures
being considered for this program have been discussed and analyzed
comprehensively within the fruit fly chemical risk assessments (USDA,



APHIS, 1998a, b). Those documents are incorporated by reference and
summarized within this environmental assessment.

Il. Alternatives

Alternatives considered for this proposed program include (1) no action,

(2) nonchemical control, and (3) integrated control. APHIS’ preferred
alternative for the program is Integrated control (using chemicals) to facilitate
timely eradication of the current Mexican fruit fly infestation.

A. No Action

Under this alternative, APHIS would not participate in efforts to eradicate
the current infestation of the Mexican fruit fly in Los Angeles County,
California. An eradication could proceed under the direction of the State
and/or County government, but the lack of Federal/State coordination would
likely jeopardize timely and efficient implementation of this program. This
could result in delays in achieving eradication, expansion of the infested area,
and permanent establishment of the Mexican fruit fly. Potential adverse
environmental effects of this alternative would be at least as severe as those
under the proposed integrated program alternative, and would be more
severe if the infestation expanded substantially or could not be eradicated.
Establishment of Mexican fruit flies would lead to increased damage to crops
and backyard produce, uncoordinated use of insecticides by commercial and
backyard growers, and increased environmental risk from the insecticide
applications. Such adverse effects would be of an indirect, but continuing
and escalating nature.

B. Nonchemical Control

Under this alternative, APHIS would participate in a cooperative program to
eradicate the existing infestation of Mexican fruit fly in Los Angeles County,
California, with solely nonchemical methods. Examples of such methods
include: sterile insect technique, physical control, cultural control, male
annihilation, and regulatory control. Biological control and biotechnological
control are other nonchemical methods that were considered, but have not
yet been proven efficacious or technologically feasible. Federal/State
approval of such a nonchemical program is unlikely because nonchemical
technologies cannot respond quickly enough to the infestation to contain and
eliminate it before it has had the opportunity to spread. Nonchemical



methods such as sterile insect technique have greater effectiveness when used
as components of integrated programs, or in preventive programs designed
to eliminate pest introductions before they become infestations. Cold
treatments, vapor heat treatments, and irradiation treatments are regulatory
treatments that are applicable to some commodities. The potential adverse
environmental impacts of a nonchemical program would be expected to be
as severe as under the no action alternative, because of the anticipated
inability of such a program to quickly and effectively eradicate the infestation.
The infestation would grow, resulting in increased damage to crops and
backyard produce, uncoordinated use of insecticides by commercial and
backyard growers, and increased environmental risk from insecticide
applications. Such adverse impacts would be of an indirect, but continuing
and escalating nature.

C. Integrated Control (Preferred Alterative)

The proposed integrated program would use any of a combination of control
methods, based upon site-specific requirements that take into account
program efficacy and environmental considerations. As a form of integrated
pest management, integrated control may include the use of both chemical
and nonchemical methods in a timely manner to achieve the program goal of
eradication and minimize potential environmental consequences that could
arise from program activities. This is the preferred alternative, from both
program and environmental perspectives.

Specifically, this integrated program could use any or a combination of the
following methods: chemical control, sterile insect technique, physical
control, cultural control, male annihilation, and regulatory control. Biological
control and biotechnological control also were considered, but have not yet
been proven to be efficacious or technologically feasible for this species of
pest. The eradication program is likely to consist of three ground
applications of malathion bait, applied at 14-day intervals, prior to the release
of sterile Mexican fruit flies. Diazinon will be drenched with water into the
soil within the drip line of plants known or suspected to contain Mexican fruit
fly larvae. Other control options include the use of mass trapping, host
removal, and regulatory control. Regulatory control involves quarantine of
fresh produce and commodities from host plants of Mexican fruit fly.
Specific regulatory treatments are required for transport of produce grown
within the designated quarantine area to destinations outside this regulated
area. The treatment of produce and nursery stock may involve malathion
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bait spray applications, diazinon soil treatments, or methyl bromide
fumigations.

There are potential adverse environmental impacts from the use of chemicals
in the integrated program, but those impacts are fewer and less severe than in
the other alternatives. In general, the integrated program would have direct
adverse impacts of a non-continuing nature.

Ill. Potential Environmental
Consequences

The analysis of potential environmental consequences will consider the
alternatives of no action, nonchemical control, and integrated control.
Because the principal environmental concern over an integrated control
program relates to its use of chemical pesticides, this assessment will focus
on the potential environmental consequences of the pesticides on human
health, nontarget species, and endangered and threatened species.

A. No Action

Under the no action (no APHIS effort) alternative, Mexican fruit fly control
would be left to the State, grower groups, or individuals. Without a
coordinated efforts between APHIS and cooperators, it is likely that the
infestation would spread to other areas of California and the U.S. mainland.
Any response to control such an expanded infestation by individuals or
organizations would probably result in a greater magnitude of environmental
impact than would be associated with a coordinated APHIS/State
eradication program. Under those conditions, any available controls
(including more hazardous chemical pesticides) could be used, resulting in
greater environmental impact than is associated with the action alternatives
analyzed within this assessment.

Under the no action alternative, private homeowners and commercial
growers would have few options other than pesticides to reduce the Mexican
fruit fly damage to their crops. Any pesticides registered for use could be
applied in an unsupervised and uncoordinated manner. Accordingly, greater
pesticide amounts and higher frequencies of application are likely to be used
than would be expected with a coordinated, cooperative government
program. In addition to the direct toxic effects of those pesticides, humans
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could also be affected by cumulative impacts resulting from synergistic effects
of combining various pesticides for use against Mexican fruit fly. Human
exposure to pesticides and resulting adverse consequences probably would
be greater than if pesticides were applied in a cooperative government
program. The spread of the infestation will reduce the amount of locally
available produce and may restrict the fruit consumption of some members of
the public. Some members of the public may depend upon this source of
fruit as a substantial portion of their diet.

Broader pesticide use resulting from lack of APHIS effort to combat
Mexican fruit fly would increase the pesticide load to the environment and,
therefore, increase the probability of effects to nontarget species. The
potential expansion and establishment of the pest also would have unknown
effects on insect community structure and on predators in those systems.

Section 7 of the Endangered Species Act of 1973 (ESA) requires Federal
agencies to consult with the U.S. Department of the Interior, Fish and
Wildlife Service (FWS), if species listed or proposed for listing are likely to
be adversely affected. The CDFA advised that the California Natural
Diversity Database indicates that Least Bell’s vireo and southwestern pond
turtle reside within the current eradication zone. The no action alternative
involves no activity by APHIS that would affect these species or the riparian,
marsh, or sand habitats of these species. Further expansion of the Mexican
fruit fly's range would be likely to include endangered and threatened species
habitats, with unquantified risk to those species from uncoordinated pesticide
use under the no action alternative. No adverse impacts to endangered or
threatened species would result directly from APHIS’ implementation of the
no action alternative.

B. Nonchemical Control

The nonchemical control methods proposed for use under this alternative
include sterile insect technique, physical control, cultural control, cold
treatment, irradiation treatment, and vapor heat treatment. Although
biological control and biotechnological control are being researched for
development, these methods have not yet been proven efficacious or
technologically feasible, so their potential environmental consequences are
not analyzed here.

Under the nonchemical control alternative, human health is not expected to
be adversely affected. The sterile insect technique, physical control, and
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cultural control do not pose a risk to human health. The control program
includes some regulatory treatments (cold treatments, irradiation, and vapor
heat treatments) that occur in restricted access facilities and that are strictly
supervised to ensure no effects occur to human health. In general, the use of
nonchemical methods reduces substantially the need for chemical
applications, thereby decreasing the magnitude of impact from chemical
usage. The nonchemical control alternative may not be successful for larger
infestations and the human health consequences of inadequate control could
be comparable to the no action alternative if the infestation of Mexican fruit
fly expanded due to insufficient containment of the pest.

The nonchemical techniques that may be employed could disturb nontarget
species, due to noise or mere human presence. In general, little risk is
associated with these disturbances. Use of a sterile insect technique could
have a positive effect, that of providing a food source to some insectivores.
Nonchemical methods have the potential for less pesticide use than the other
alternatives, but control and containment of Mexican fruit fly under this
alternative depend upon low pest populations. If nonchemical methods were
insufficient to eradicate the pest population, the ultimate expansion of the
infestation could result in pesticide usage comparable to that of no action.

Nonchemical methods should not directly impact endangered or threatened
species. The FWS has determined that the sterile insect technique is
compatible with endangered or threatened species. The nonchemical
regulatory treatments are not made to these species or their critical habitats.

Cultural and physical control methods can affect some species through
habitat disturbance, but consultation with the FWS about the use of these
methods within program areas is made prior to program action to ensure that
no program actions will affect the endangered or threatened species or their
critical habitat. None of the nonchemical control methods are known to
affect endangered or threatened species within the program area.

C. Integrated Control (Preferred Alternative)

The environmental consequences of nonchemical methods were discussed
under the nonchemical control alternative and this information will not be
repeated in this section. The components of the proposed program which
potentially have the greatest impact on the environment are the chemical
pesticides. Special registration procedures are required for pesticides used
against exotic pests, such as the Mexican fruit fly which is not native to this
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country. A section 18 (emergency) or section 24c¢ (special local needs)
exemption under the Federal Insecticide, Fungicide, and Rodenticide Act
allows their use. The environmental consequences from the use of these
pesticides (malathion, diazinon, and methyl bromide) are discussed below.
Because of the limited and restricted nature of these chemical control actions
necessary in this integrated control, it has been analyzed within the
framework of an environmental assessment.

Three major factors influence the risk associated with pesticide use: fate of
the pesticide in the environment, its toxicity to humans and nontarget species,
and the exposure of humans and nontarget species to the pesticide. These
factors will be evaluated for each of the chemicals analyzed.

a. Fate

Malathion is an amber-colored liquid that is combined with a protein bait to
form a sticky spray. The formulation used in the program is 0.175 pounds of
active ingredient per acre mixed with 9.6 fluid ounces of protein hydrolysate
bait per acre, for both aerial and ground applications. The half-life of
malathion in soil or on foliage ranges from 1 to 6 days; in water, from 6 to

18 days. Malathion bait spray is applied from the ground, generally as a spot
treatment to individual trees, or from the air. Trees, shrubs, and other
surfaces such as soil, roads, and ponds are likely to receive spray from aerial
applications, although efforts, including the use of buffers, are made to avoid
directly spraying water bodies. Malathion is generally of more concern in
aquatic areas because of its high toxicity to aquatic organisms.

b. Toxicity

Malathion is an organophosphate that acts by inhibiting acetylcholinesterase.
Mildly acutely toxic, malathion is classified by EPA as category III (Caution)
based on oral, dermal, and inhalation exposure routes. At high doses, toxic
effects from malathion may include headache, nausea, vomiting, blurred
vision, weakness, and muscular twitching. In humans and other mammals,
metabolism by one degradation pathway leads to the formation of malaoxon,
a more potent cholinesterase inhibitor than malathion. The more common
degradation pathways yield nontoxic intermediates.

The U.S. Environmental Protection Agency (EPA) has recently evaluated the
carcinogenic potential of malathion. Their new 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 is so low that it cannot be quantified based upon the
weight of evidence. The low exposures to malathion from program
applications would not be expected to pose any carcinogenic risks to
workers or the general public. Malathion may have synergistic effects when
used with other organophosphate or carbamate pesticides.

Oral doses of malathion are slightly to moderately acutely toxic to mammals
and birds (table 1). Signs of poisoning are similar to the reactions of humans.
Malathion is highly toxic to some forms of aquatic life, including invertebrates,
amphibians, and fish (table 2). The EPA has established a chronic water
quality criteria of 0.1 pg/L (micrograms per liter) for protection of freshwater
and marine aquatic life. Fish kills that may have been associated with aerial
malathion bait spray applications have been documented.

Table 1. Acute Oral LD s’ for Selected Species
Dosed with Malathion (mg/kg)

Mouse 720 -4,060
Female rat 1,000
Male rat 1,375
Mallard 1,485
Pheasant 167

'LD,, = Lethal dose for 50% of animals treated

Table 2. Malathion 96-hour LC;s’ for Selected

Aquatic Species (ug/L)
Tadpole 200
Rainbow trout 4.1-200
Bluegill 20-110
Daphnia 1-1.8
Stone flies 1.1-8.8

'LC,, = Lethal concentration for 50% of animals treated



c. Exposure and Risk
(1) Human Health

Potential exposure to humans is by dermal absorption, inhalation, or ingestion
of residues. Due to the potential for aerial application of malathion bait

spray, dermal absorption from direct application or contact with treated
surfaces is the primary exposure route for the public. Public exposure from a
ground malathion bait spray application will be lower than exposure from an
aerial application because less area is treated and less pesticide is used.
Workers, such as ground applicators and the ground crew for aerial
applications, may have inhalation exposure as well as dermal exposure.

Results of the quantitative risk assessment of malathion bait suggest that
exposures to pesticides from comparable program operations are not likely
to result in substantial adverse human health effects. Residues on
commodities or backyard fruits resulting from the malathion bait spray
application are unlikely to greatly increase exposure to the consuming public.
Malathion concentrations on vegetation estimated by the California
Department of Health Services (Kizer, 1991) indicate that levels of malathion
on vegetation are not likely to exceed the residue tolerance levels set by
EPA. Residue tolerances for malathion on many food items are established
(40 CFR 180.11) and most are 8 ppm (parts per million). The provisional
acceptable daily intake is 0.02 mg/kg per day.

The human health risks of comparable treatments are evaluated quantitatively
in the Human Health Risk Assessment for Fruit Fly Cooperative Control
Programs (USDA, APHIS, 1998a). Results suggest that exposure from
normal program operations will not present a human health risk either to
workers or the public. In addition, risks to humans have been analyzed
qualitatively, with reliance on information from past fruit fly eradication
programs in California. The exposure scenarios from previous fruit fly
eradication efforts will not differ substantially from the current program.

(2) Nontarget Species

Malathion bait spray will kill insects other than the Mexican fruit fly.
Malathion is highly toxic to bees, and direct application to areas of blooming
plants can be expected to result in a high bee kill. Although malathion is not
phytotoxic, there could be potential indirect effects on plant populations due
to lower pollination rates if bee or other pollinator populations are reduced.



This is a concern of aerial application. Secondary pest outbreaks have
occurred concurrently with the use of aerial applications of malathion bait
spray, but have not been determined conclusively to be associated with the
applications. In 1981, fish kills also occurred from a similar treatment
method. Since then, the State of California has instituted procedures to
reduce the likelihood of fish kills. None have been known to occur from
aerial applications of malathion bait spray since the procedures were
implemented.

Terrestrial animals are exposed to malathion primarily through dermal and
oral routes. Ingesting prey containing residues, rubbing against treated
vegetation, and grooming contribute to total dose. Aquatic species can be
exposed to direct application and runoff. Exposure of malathion bait spray
by aerial application poses high risk to nontarget invertebrates and some
aquatic species. Some insectivores may be affected. Ground application of
malathion bait spray has far fewer environmental consequences because the
treated area is smaller and delivery is more accurate. Fewer species would
be exposed and thus the treatment poses less total risk to nontarget species
than does aerial application.

(3) Endangered and Threatened Species

It was determined that Least Bell’s vireo and southwestern pond turtle reside
within the current program eradication zone. Several other endangered or
threatened species are found in nearby areas of Los Angeles County and
adjacent counties. If the program were to expand and if the range of
Federally listed species and the treatment area overlapped, protective
measures may be required to protect species from adverse environmental
consequences of the program. There are no plans to treat any riparian,
marsh, or sand dune habitats or areas not adjacent to paved roads. The
proposed program methods were determined to pose no effect to the
endangered and threatened species found in the area based upon previous
programmatic consultation. The species that may be affected by control
efforts are dependent upon the control methods used (i.e., not all control
methods affect all species equally). Thus, protective measures will vary
depending on the control method being used and the species found within the
treatment area.

Malathion bait spray is not selective for Mexican fruit fly alone. Ingestion of

bait/malathion and cuticular exposure to malathion by insects other than
Mexican fruit fly could result in their deaths. If their habitats overlapped with
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the program treatments, those species could be adversely affected by aerial
application of malathion bait. Repeated aerial sprays of malathion bait
generally would reduce insect numbers. Reduction of insect populations
could reduce pollinator species for threatened and endangered plants, and
would reduce potential food resources for endangered and threatened
insectivores. Malathion is highly toxic to many aquatic species, both
vertebrate and invertebrate, and spray drift could result in aquatic system
disruption. The ecosystem is resilient enough to absorb some reduction in
nontarget populations and the resultant food web effects, but the severity of
the reductions would increase with increased applications of malathion.

Many of the endangered and threatened species are dependent upon aquatic
habitats. Loss of a single individual of a listed species from program activities
would be a violation of the ESA. Thus, aerial application of malathion bait
spray should be controlled both within the range of endangered and
threatened insect-pollinated plants (especially annuals) and in aquatic
habitats.

a. Fate

Technical grade diazinon is a sweet, aromatic, amber-brown liquid. The
program formulation is applied at a rate of 5 pounds active ingredient per
acre. Its half-life in soil ranges from 1.5 to 10 weeks and in water at neutral
pH ranges from 8 to 9 days. Small amounts of diazinon are used to treat soil
within the drip line of trees that have fruit infested with Mexican fruit fly
larvae. Surface vegetation may retain residues and, depending on soil type,
local hydrology, and topography, diazinon may occur in runoff water.

b. Toxicity

Although diazinon is widely used and generally is not considered a hazard to
human health under its registered uses, it can be toxic to humans. The EPA
has classified the formulation of diazinon as category II (Warning) for
program use in soil treatment. Although not a primary dermal or eye irritant,
it can be absorbed through these routes and, at high concentrations or
prolonged exposure, causes severe irritation.

The mode of toxic action of diazinon occurs through inhibition of the enzyme,
acetylcholinesterase. Symptoms of poisoning in humans, who are much less
susceptible to the effects of diazinon than insects, include blurred vision,
nausea, vomiting, slurred speech, and mental confusion. Death, which can
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occur from high doses, results from respiratory arrest caused by muscle
paralysis and bronchoconstriction. Accidental oral poisonings have resulted
in death from doses between 50 and 500 mg/kg.

Diazinon has many metabolites, but toxicity data on most are not currently
available. Although the metabolite diazoxon is more toxic than diazinon, it is
also more easily metabolized and excreted. Diazinon may exhibit synergistic
effects with other commercial pesticide formulations currently in use.
Diazinon is not considered to be a carcinogen and is nonmutagenic.

Animals differ in their sensitivity to diazinon, both within and between
species. Toxicity varies widely and depends on sex and life stage (table 3).
Diazinon is toxic to vertebrate laboratory animals and very toxic to livestock.
Diazinon is extremely toxic to birds, which are sensitive because their blood
has no enzymes to hydrolyze diazoxon (a toxic metabolite), as does
mammalian blood (Eisler, 1986). Signs of intoxication include salivation,
stiff-legged gaits, wing spasms, and wing-beat convulsions (Hudson et al.,
1984). Many incidents of avian (particularly geese and other waterfowl)
mortality on golf courses have occurred because of the use of granular
formulations of diazinon. These incidents led the EPA to cancel use of
diazinon on golf courses and sod farms in 1986. Some terrestrial
invertebrates (such as bees) are extremely sensitive to diazinon. Diazinon
causes high earthworm mortality but does not have a similar effect on
nematodes.

Freshwater cladocerans (water fleas, common to aquatic areas) are among
the aquatic species most sensitive to diazinon; Gammarus fasciatus has a
96-hour LCj5, of 0.20 grams per liter. There is some evidence that juvenile
fish are more sensitive than eggs. Sublethal effects include reduced growth
and reproduction in both marine and freshwater invertebrates, including
reduced emergence of insects (Eisler, 1986). Algae are unaffected by
concentrations fatal to aquatic invertebrates.

Table 3.  Acute Oral LD,s" for Selected Species
Dosed with Diazinon (mg/kg)

Rabbit 130
Mouse 80-135
Female rat 76 - 250
Male rat 108 - 285
Guinea pig 280
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Calf 0.5

Starling 110
Mallard (3 to 4 months old) 35
Pheasant (3 to 4 months old) 4.3
Bobwhite quail 3.4-10
Chicken (5 days old) 8.4
Redwinged blackbird 20
Butterfly 8.8
Honey bee 0.372/bee

'LD,, = Lethal dose for 50% of animals treated

c. Exposure and Risk

(1) Humans

Potential exposure to humans is by ingestion or dermal absorption. The soil
drenching application (rate of 52 mg per square foot of treated area)
techniques prevent inhalation exposure. Because the diazinon is watered into
the soil and the drenched area is small, public exposure will be limited.
Program use of the pesticide precludes exposure to residues from produce
on host plants because any fruit will be stripped from the plants before
treatment. Occupational exposure will be reduced by wearing gloves when
handling or applying diazinon. The only human health risk associated with
diazinon is the consumption of soil from the drenched area by toddlers. The
public will be notified when a drench has occurred and will be advised of the
necessary precautions.

(2) Nontarget Species

Diazinon exposure to nontarget organisms is restricted to those organisms
that traverse or visit the treated area as well as relatively immobile species
that inhabit the area directly treated. The treatments are limited (generally
less than 10 gallons per year) and occur only within the drip line of host trees.
However, due to diazinon's high toxicity, organisms that are directly exposed
are at high risk. Limiting exposure will reduce this risk.

(3) Endangered and Threatened Species
Because birds are highly mobile and are among the most sensitive vertebrates

to diazinon, endangered and threatened avian species are of special concern.
Least Bell’s vireo is known to reside within the current eradication zone.
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Methyl
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However, those areas being treated are not habitat to this species. if the
program were to expand, the limited nature of the soil treatments and
implementation of appropriate protective measures would combine to protect
any Federally listed endangered and threatened bird species.

Diazinon is used only to treat soil under hosts that are infested with Mexican
fruit fly larvae. Very little is used in a program (usually less than 10 gallons
annually, for a combined area of under 2 acres). Therefore, it is unlikely that
endangered and threatened birds would even encounter any treatments.

Endangered and threatened birds may be protected from exposure to
diazinon by the presence of program personnel, who remain in the area until
the pesticide has soaked into the soil. Program monitoring may include
carcass searches to ensure that no endangered and threatened species are
affected by the program. If there is any confirmation that the program has
adversely affected an endangered and threatened species, immediate action
would be taken to determine an appropriate program response that would be
required to protect those species.

It is anticipated that swift initiation of eradication activities upon detection of a
Mexican fruit fly infestation will minimize the area requiring treatment and
make it unlikely that treatments will occur where endangered and threatened
species are present. Recent Mexican fruit fly infestations have occurred in
urban and suburban areas where natural areas are small and endangered and
threatened species are few or absent. Additionally, the incorporation of
protective measures should further protect endangered and threatened
species from potential adverse effects attributable to program eradication
activities.

a. Fate

Methyl bromide is an odorless, colorless, volatile gas which is three times as
heavy as air. Its half-life is 3 to 7 days. Methyl bromide is released when a
fumigation chamber is aerated. Because methyl bromide is heavier than air,
the gas can collect in isolated pockets, which could create hazardous
conditions when there is little air circulation or mixing, such as during thermal
inversions or periods of low wind.

14



b. Toxicity

Methyl bromide gas and liquid are acutely toxic to humans. Contact with
liquid or vapors can cause serious skin or eye injury. Inhalation can cause
acute illness, including pulmonary edema (fluid buildup in the lungs),
gastrointestinal distress, and convulsions which can be fatal. The LDj, (lethal
dose for 50% of animals treated) of rats to methyl bromide is 2,700 ppm for
a 30-minute exposure. In humans, 1,583 ppm (6.2 mg/L (milligrams per
liter)) methyl bromide is lethal after 10 to 20 hours of exposure and

7,890 ppm (30.9 mg/L) is lethal after 1’2 hours of exposure (EPA, 1986).
The EPA has derived an RfC (reference concentration) of 0.48 mg/m’
(milligrams per cubic meter) for general population exposure to methyl
bromide (EPA, 1992).

Methyl bromide is rapidly absorbed by the lungs and affects both the lungs
and kidneys. Increased exposure to methyl bromide results in elevation of
bromine levels in the blood; poisoning symptoms occur at a level of

2.8 mg/100 ml of blood (Curley, 1984). Symptoms of acute exposure
typically are headache, dizziness, visual problems, gastrointestinal
disturbances, and respiratory problems. In more extreme cases, muscular
pain, numbness, or twitching precede convulsions, unconsciousness, and
possibly death.

Chronic exposure can result in behavioral changes, loss of ability to walk,
neurological damage, and renal and liver function disturbances (Verberk

et al., 1979). Because there are a number of toxicity data gaps, the chronic
and subchronic toxicity of methyl bromide is not well characterized. For this
reason, and the implication of its contribution to ozone depletion, the EPA
has issued a call-in notice to provide this information for reregistration.
Manufacturers must supply more information.

Based on laboratory studies of the effects of