Appendix K-A7 - The following integration and synthesis analyses were done in a step-wise 1
approach that addresses vulnerability, risk, and usage, applicable conservation measures
and our conclusion. Please see cover page of this appendix for additional information.

Integration and Synthesis Summary: Insects

Euphilotes battoides allyni El Segundo blue butterfly 419
_______________________________________________________________________________________________________________________________________________|
VULNERABILITY
(Summary of status, environmental baseline and cumulative effects)

Status: Endangered

Distribution: Small, endemic, constrained, and/or isolated population(s)
Number of Populations: Multiple populations (few)

Species Trends: Unknown population trends

Pesticides noted [1

Environmental Baseline/Cumulative Effects (EB/CE) Summary:

When the El Segundo blue butterfly was listed as endangered in 1976, there were only two
locations known to be occupied by the subspecies. About 86% of the subspecies’ historical
habitat has been lost to development. The remaining EI Segundo blue butterfly habitat suitable
for long-term conservation and restoration is limited to about 451 ac (182 ha). Only three
disjunct locations (Airport Dunes, Chevron Preserve, and the beach bluffs between Malaga Cove
and Redondo Beach) currently support occupied sites.

Although none of the occupied sites are currently threatened by development, their long-term
conservation is not assured. El Segundo blue butterfly habitat is easily degraded by competition
with non-native vegetation if not actively managed to sustain host plants. Thus, habitat
degradation due to the lack of long-term conservation status and management is a major threat
precluding the recovery of this subspecies. In consideration of its limited and fragmented
distribution, overall small population size, and continued threats as described above, the El
Segundo blue butterfly remains at risk of extinction throughout all or a significant portion of its
range. The 2019 Recovery Plan Amendment clarified recovery criteria.

EB/CE Sources: U.S. Fish and Wildlife Service. 2008. El Segundo Blue Butterfly (Euphilotes
battoides allyni) 5-Year Review: Summary and Evaluation. Carlsbad Fish and Wildlife Office,
California. 39 pp.

U.S. Fish and Wildlife Service. 2019. Recovery Plan for EI Segundo Blue Butterfly (Euphilotes
battoides allynyi) — Amendment. 17 pp.

Overall Vulnerability: & High [ Medium [ Low
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RISK
(Risk is based on species exposure and response from labeled uses across the range)

Risk to individuals if exposed: We anticipate that, for most uses, individuals exposed to
malathion would be at high risk of mortality. We expect individuals to be at greater risk of lethal
effects than sublethal effects.

Risk to the species from labeled uses across the range: Mortality of El Segundo blue
butterflies exposed to malathion at maximum rates varies between use sites, with 1-12%
expected to experience mortality in orchards and vineyards, vegetables and ground fruit, open
space developed, and developed use sites, and <1% on all other use sites. The table below
summarizes the risk to the species from labeled uses across the range based on range overlaps
with use sites and anticipated effects associated with the particular uses.

Use areas — mortality 21%

Spray drift areas — mortality up to 42%

Sublethal — growth (G), reproduction (R) and NA

behavior (B)

Direct spray or contact with contaminated media | NA

Volatilization Not an appreciable source of exposure

Use areas — effects to symbiotic ants 21%

Spray drift areas — effects to symbiotic ants Up to 42%

Plants affected — decline in growth 17%
|MOsQuITOCONTROL | ]

Direct mortality 64%

Sublethal NA

Indirect - mortality 64% arthropods (symbiotic ants)

Risk modifiers:

The EI Segundo blue adult stage typically ranges from four days to two weeks and normally
commences in mid-June and lasts until early September. Adults consume coast buckwheat pollen
and nectar, and mate and lay eggs on coast buckwheat flowers. Eggs hatch within three to five
days, and larvae undergo four instars prior to pupation. During the larval stage, individuals
remain concealed within flower heads and upon pupation (change from larval to pupal stage),
individuals fall to the ground and remain buried either underground or in the leaf litter at the base
of the coast buckwheat for one or more years until they emerge as adult butterflies (US FWS
SOS 2016). Some pupae remain in diapause for 2 or more years (USFWS 1998). Because the
height of feeding and reproductive activities for this butterfly occurs from mid-June through
early September (US FWS 2008), it may be more vulnerable to the effects of malathion during
the larval and adult stages if applications are made at this time, however it is potentially exposed
throughout its entire lifecycle.
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The EI Segundo blue is myrmecophilous. The larvae develop glands and reversible tubes that
produce a sweet secretion by the third instar and are thereafter tended by various species of ants
(Linepfthema humile or Conomyrmex species) (US FWS SOS 2016).

Overall Risk: X High O Medium [ Low

USAGE
(Anticipated usage within the range based on past usage data)

Agricultural usage based on CalPUR data

Mosquito D 190,886 64.0 0 0
Control
Nurseries D, 1,577 0.05 156 0.05
Vegetables and D,| 6,828 2.29 6,827 2.29
Ground Fruit
Developed Dl 35,679 11.99 1,784 0.6
Open Space DI 12,980 4.36 649 0.22
Developed
Orchards and DI 3,550 1.19 0 0
Vineyards
Other Crops D, 1,871 0.63 0 0
Other Grains D, 821 0.28 0 0
Pasture D, 602 0.2 0 0
Wheat D, 448 0.15 0 0
Cotton Dl 60 0.02 0 0
Corn Dl 55 0.02 0 0
Rice Dl 8 <0.01 0 0
Other Row DI <1 <0.01 0 0
Crops
Sub-TOTAL (D): 65,053 21.2 9,416 3.16
Other uses with direct effects only
Sub-TOTAL (): | 43 055 21.2 9,416 3.16
Other uses with indirect effects only

5

! Direct effects (D), Indirect effects (1), No effects expected (N), Use site not utilized by the species (*)
2 Estimated usage in the range is based on information about annual past usage.

3 Mosquito control has the potential to overlap with other uses. It is not included in the Sub-TOTALS.
4 TOTAL includes usage on all use sites with effects, including mosquito control.
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# acres in species range: 297,575 acres
% of range in California (i.e., where CalPUR data is available): 100%
Range overlap with Federal lands: 102,651 acres, 34.4%

Overall Usage: [ High [0 Medium X Low

CONSERVATION MEASURES

All measures are anticipated to limit the exposure of individuals of this species to malathion in
the described use area where it occurs in or around the range of the species, thus reducing the
risk of mortality and sub-lethal effects to the species.

Residential use label changes: New restrictions to the method and frequency of application for
residential use of malathion are expected to substantially reduce exposure to species that overlap
with developed and open space developed areas. Label changes will ensure that residential use is
limited to spot treatments only (rendering spray drift offsite unlikely) and reducing the extent of
area which can be treated in the developed and open space developed areas by as much as 75%
or more from modeled values. In addition, we expect the frequency of exposure to decrease as
the number of allowable applications is reduced from “repeat as necessary” to a maximum of 2—
4 applications per year (depending on the specific residential use). Retreatment intervals of 7-10
days between any repeated applications are expected to reduce environmental concentrations by
allowing initial residues to degrade prior to the next application.

Bloom restrictions: New restrictions on orchards and vineyards, pasture, and the “other crops”
UDLs will prohibit application of malathion within three days prior to bloom, during bloom, and
until petal fall is complete on certain crops. This measure is anticipated to further limit the
exposure of pollinators to malathion in these use areas where it occurs in or around the range of
the El Segundo blue butterfly, reducing the risk of direct mortality.

Reduced application number and rate: New restrictions on corn, cotton, orchards and
vineyards, pasture, other crops, and vegetables and groundfruit lower the maximum allowable
number of applications to 2-4 per year (previously ranging from 3-13 applications per year,
depending on the specific crop), as described in the Description of the Action of this Opinion.
This is anticipated to reduce the amount of malathion used and decrease exposure to the species,
thus decreasing mortality of individuals.

CONCLUSION

After reviewing the current status of the species, the environmental baseline for the action area,
the effects of the proposed registration of malathion, and the cumulative effects, it is the
Service’s biological opinion that the registration of malathion, as proposed, is not likely to
jeopardize the continued existence of the EI Segundo blue butterfly. As discussed below, even
though the vulnerability and risk are high for this species, the likelihood of exposure to
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malathion is low, and the implementation of the general conservation measures described above
is expected to further reduce the likelihood of exposure. We do not expect species-level effects to
occur.

The EI Segundo blue butterfly has a high vulnerability based on its status, distribution, and
trends. The risk to the species posed by labeled uses across the range is high. The estimated
usage within the range is low based on CalPUR usage data. For the portion of the species range
that is on Federal lands, we did not quantitatively evaluate use or usage, but we assume only low
levels of usage per the rationale related to usage on Federal lands as described in the Biological
Opinion.

We estimated that across the non-Federal portion of the species range, annual malathion uses
pursuant to the labels for purposes other than mosquito control would result in about 21.0%
mortality of individuals, up to 42.0% mortality from spray drift, a loss of about 21.0% to
symbiotic ants in use areas, and an additional loss of up to 42.0% of symbiotic ants due to spray
drift. In addition, there could be up to 64.0% mortality of individuals from malathion use in
mosquito control efforts. Use sites where the application rate exceeds the threshold for plants
would be expected to cause a decrease in growth of food sources for this species. We anticipate
effects of malathion on insects to be lethal, therefore sublethal effects from spray drift are
considered not applicable for insects. Where exposure occurs and all individuals of a population
are lost, or large proportions of those populations are lost, in any given year or due to
incremental losses over time, the area of suitable habitat will likely not be recolonized due to the
isolated and fragmented nature of the butterfly populations and limited flight capability of this
species.

However, we do not expect usage on all use sites nor at the maximum rates allowed by the labels
wherever used each year. We anticipate that usage will occur in up to 3.16% of the non-Federal
portion of the species range annually based on CalPUR past usage data, and we anticipate similar
usage levels in the future. Even though the vulnerability and risk are high for this species, the
likelihood of exposure to malathion is low because past malathion usage overlaps a small portion
of the non-Federal species range. Additionally, the conservation measures described above,
including reductions in application rates and number of applications for specific crops, new
restrictions for residential use, and bloom restrictions, will further reduce the risk of exposure to
malathion. For example, the EI Segundo butterfly exists mainly in Los Angeles County, thus
putting it in close proximity to residential and other developed areas. Residential uses of
malathion are now limited to two applications per year (reduced from as many as necessary), and
to spot treatments only, thereby reducing the application footprint and likelihood of spray drift
within and around residential areas and reducing the likelihood of exposure to this species.

Thus, while we anticipate that small numbers of individuals may be adversely affected over the
duration of the Action (in the form of the loss of a small number of individuals) as described
above, we do not anticipate species-level effects to occur. Pesticides are not a known threat to
this species. Therefore, we do not anticipate the proposed action would appreciably reduce
survival and recovery of the El Segundo blue butterfly in the wild.
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Conclusion: Not likely to jeopardize
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Integration and Synthesis Summary: Insects

Lycaeides melissa samuelis Karner blue butterfly 420

VULNERABILITY
(Summary of status, environmental baseline and cumulative effects)

Status: Endangered

Distribution: Small, endemic, constrained, and/or isolated population(s)

Number of Populations: Multiple populations (few)

Species Trends: All populations stable, with none known to be increasing or decreasing
Pesticides noted X

Environmental Baseline/Cumulative Effects (EB/CE) Summary:

The historical range of the species in the United States has not changed although changes in the
distribution of the species within its historic range have occurred since listing (USFWS 2012).
The species formerly occurred in a band extending across 12 states from Minnesota to Maine and
in the province of Ontario, Canada (USFWS 2003). Karner blue butterflies (KBBs) are likely no
longer present in Illinois, Minnesota, Indiana, and Ontario. In New Hampshire, New York, and
Ohio, KBB populations are declining and/or are found in very low numbers. Wisconsin
populations are the largest and most widespread, and as of the 2019 5-Year Review, Wisconsin
populations were reported to be rebounding from a population decrease in 2012 due to
widespread drought. Through surveys carried out at Concord Pine Barrens, New Hampshire,
within native and restored wild lupine (Lupinus perennis) KBB habitat, Pascale and Thiet (2016,
p. 633) found that both native and restored wild lupine supported both KBBs and the species’
larval-tending ants. Hallfors et al. (2016, p. 1157) performed principal component analyses to
explore whether occurrences of KBBs are segregated by climatic variables and to identify
potential climatically distinct populations. Their analyses found that KBB showed distinct
clustering; two distinct groups were identifiable. The eastern population (KBBEast) consisted of
occurrences in lllinois, Indiana, Michigan, Ohio, New York, and New Hampshire and Ontario,
Canada and the western population (KBBWest) consisted of occurrences in Minnesota and
Wisconsin. Swengel and Swengel (2018) compared survey trends on Wisconsin sites over 17
years for the KBB. Although the authors reported declines for the species, they found higher
trends in abundance at "reserve" properties (those “where recovery would be expected to occur™)
than rights-of-way and forestry land and suggested a higher level of habitat management as the
reason for this result.

Major threats have not been ameliorated and the criteria for downlisting to threatened has not
been met. Declining populations and loss of habitat in Minnesota, Indiana, and New York are not
compensated for by the more numerous populations in Wisconsin. Threats persist for the species
in all states including loss of habitat due to natural succession, lack of management, invasive
species and commercial, industrial and residential development. In addition, KBB adults react to
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potential predators by rapidly flying away from the perceived threat (Bennett et al. 2013). This
has negative implications for fecundity and host plant selection, both of which strongly influence
population dynamics (Bennett et al. 2013).

The KBB is now thought to be extirpated at the southern edge of its range in Indiana. The
population at Indiana Dunes National Park (INDU) declined in conjunction with documented
warming conditions, despite habitat management, restoration, and population augmentation
efforts (Hellmann et al. 2016, p. 93). Due in part to this discovery, the KBB recovery team
recently designated a climate change sub-team tasked with exploring the species’ sensitivity to
climate change and its adaptive capacity. As discussed in their draft report, KBB likely has low
adaptive capacity to tolerate changes associated with climate change, due to the limited capacity
to adapt via dispersal, changing behavior (e.g., single larval host plant), or evolving in place.
Further, the species’ vulnerability to the direct and indirect effects of climate change to it and its
host plant, wild lupine, is high.

EBJ/CE Sources: U.S. Fish and Wildlife Service. 2012. Karner Blue Butterfly (Lycaeides
melissa samuelis) 5-Year Review: Summary and Evaluation. Ecological Services Field Office,
New Franken, Wisconsin. 129 pp.

U.S. Fish and Wildlife Service. 2019. Karner Blue Butterfly (Lycaeides melissa samuelis) 5-Year
Review: Summary and Evaluation: Minnesota-Wisconsin Field Office, Bloomington, Minnesota.

27 pp.

Overall Vulnerability: X High [ Medium [ Low

RISK
(Risk is based on species exposure and response from labeled uses across the range)

Risk to individuals if exposed: We anticipate that, for most uses, individuals exposed to
malathion would be at high risk of mortality. We expect individuals to be at greater risk of lethal
effects than sublethal effects.

Risk to the species from labeled uses across the range: Mortality of Karner blue butterflies
exposed to malathion at maximum rates varies between use sites, with 4-10% expected to
experience mortality in developed, open space developed, pasture, and corn use sites, and <1%
on all other use sites. The table below summarizes the risk to the species from labeled uses
across the range based on range overlaps with use sites and anticipated effects associated with
the particular uses.

Use areas — mortality 25%
Spray drift areas — mortality up to 71%
Sublethal — growth (G), reproduction (R) and NA
behavior (B)
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Direct spray or contact with contaminated media | NA

Volatilization Not an appreciable source of exposure

Use areas — effects to dietary items NA

Spray drift areas — effects to dietary items NA

Plants affected — decline in growth 8% of use sites could affect plants (decline

in growth)

Direct - mortality 5%

Sublethal NA

Indirect NA

Risk modifiers: The Karner blue butterfly is known to frequent roadsides, military bases, and
forests in search of the nectar/pollen from a nectar plant (Recovery Plan 2003) during the adult
stage and may be more likely than a larvae to be exposed to pesticide use in these scenarios.

The Karner blue butterfly usually has two generations, and thus two hatches, each year. In April,
the first group of caterpillars hatch from eggs that were laid the previous year (overwintered
eggs). These individuals mature and lay eggs in June on or near wild lupine plants, which
become the second generation of adult butterflies appearing in July. These adults mate and lay
eggs that will not hatch until the following spring. April through July is the height of breeding
and feeding activity for these butterflies, therefore, the Karner blue may be more vulnerable to
the effects of malathion during the larval and adult stages if applications are made from April
through July, however it is potentially exposed throughout its entire lifecycle.

Overall Risk: X High 1 Medium [ Low

USAGE
(Anticipated usage within the range based on past usage data)

iERUIE D 1,028,980 5.19 <0.01 0
Control

Comn D.I 2039044 10.28 61180 0.31
Pasture D.I 893 555 45 96 746 0.49
Open Space D] 848,644 4.28 42,432 0.21
Developed

Developed D.I 751550 3.79 37577 0.19

! Direct effects (D), Indirect effects (1), No effects expected (N), Use site not utilized by the species (*)
2 Estimated usage in the range is based on information about annual past usage.
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Vegetables and D.l 182,776 0.92 22,315 0.11
Ground Fruit
Wheat D, 148,257 0.75 29,514 0.15
Other Grains D, 67,043 0.34 9,097 0.05
Other Crops D, 62,409 0.31 0 0
Orchards and Dl 46,582 0.23 2,034 0.01
Vineyards
Christmas Trees D, 6,921 0.03 5,264 0.03
Nurseries D,l 5,426 0.03 5,426 0.03
Other Row Dl 2,240 0.01 1,542 <0.01
Crops
SUb-TOTAL (D): | 5 555 347 25.48 314,028 1.59
Other uses with direct effects only
_Sub-TOTAL(): | 5 155 347 25.48 314,028 1.59
Other uses with indirect effects only

5

# acres in species range: 19,841,209 acres
% of range in California (i.e., where CalPUR data is available): 0%
Range overlap with Federal lands: 1,437,062 acres, 7.24%

Overall Usage: [ High [ Medium X Low

CONSERVATION MEASURES

All measures are anticipated to limit the exposure of individuals of this species to malathion in
the described use area where it occurs in or around the range of the species, thus reducing the
risk of mortality and sub-lethal effects to the species.

Residential use label changes: New restrictions to the method and frequency of application for
residential use of malathion are expected to substantially reduce exposure to species that overlap
with developed and open space developed areas. Label changes will ensure that residential use is
limited to spot treatments only (rendering spray drift offsite unlikely) and reducing the extent of
area which can be treated in the developed and open space developed areas by as much as 75%
or more from modeled values. In addition, we expect the frequency of exposure to decrease as
the number of allowable applications is reduced from “repeat as necessary” to a maximum of 2—
4 applications per year (depending on the specific residential use). Retreatment intervals of 7-10
days between any repeated applications are expected to reduce environmental concentrations by
allowing initial residues to degrade prior to the next application.

3 Mosquito control has the potential to overlap with other uses. It is not included in the Sub-TOTALSs.
4 TOTAL includes usage on all use sites with effects, including mosquito control.
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Bloom restrictions: New restrictions on orchards and vineyards, pasture, and the other crops
will prohibit application of malathion within three days prior to tree bloom, during bloom, and
until petal fall is complete on certain crops. This measure is anticipated to further limit the
exposure of pollinators to malathion in this use area where it occurs in or around the range of the
Karner blue butterfly, reducing the risk of direct mortality.

Reduced application number and rate: New restrictions on corn, cotton, orchards and
vineyards, pasture, other crops, and vegetables and groundfruit lower the maximum allowable
number of applications to 2-4 per year (previously ranging from 3-13 applications per year,
depending on the specific crop), as described in the Description of the Action of this Opinion.
This is anticipated to reduce the amount of malathion used and decrease exposure to the species,
thus decreasing mortality of individuals.

CONCLUSION

After reviewing the current status of the species, the environmental baseline for the action area,
the effects of the proposed registration of malathion, and the cumulative effects, it is the
Service’s biological opinion that the registration of malathion, as proposed, is not likely to
jeopardize the continued existence of the Karner blue butterfly. As discussed below, even though
the vulnerability and risk are high for this species, the likelihood of exposure to malathion is low,
and the implementation of the general conservation measures described above is expected to
further reduce the likelihood of exposure. We do not expect species-level effects to occur.

The Karner blue butterfly has a high vulnerability based on its status, distribution, and trends.
The risk to the species posed by labeled uses across the range is high. The estimated usage within
the non-Federal portion of the species range is low based on standard usage data. For the portion
of the species range that is on Federal lands, we did not quantitatively evaluate use or usage, but
we assume only low levels of usage per the rationale related to usage on Federal lands as
described in the Biological Opinion.

We estimated that across the non-Federal portion of the species range, annual malathion uses
pursuant to the labels for purposes other than mosquito control would result in about 25.0%
mortality of individuals, up to 71.0% mortality from spray drift. In addition, there could be up to
5.0% mortality of individuals from malathion use in mosquito control efforts. Use sites where the
application rate exceeds the threshold for plants would be expected to cause a decrease in growth
of food sources for this species. We anticipate effects of malathion on insects to be lethal,
therefore sublethal effects from spray drift are considered not applicable for insects. Where
exposure occurs and all individuals of a population are lost, or large proportions of those
populations are lost, in any given year or due to incremental losses over time, the area of suitable
habitat will likely not be recolonized due to the isolated and fragmented nature of the butterfly
populations and limited flight capability of this species.

Insects, Entity ID: 420



Appendix K-A7 12

However, we do not expect usage on all use sites nor at the maximum rates allowed by the labels
wherever used each year. We anticipate that usage will occur in up to 1.59% of the non-Federal
portion of the species range annually based on standard past usage data. Even though the
vulnerability and risk are high for this species, the likelihood of exposure to malathion is low
because past malathion usage overlaps a small portion of the non-Federal species range.
Additionally, the conservation measures described above, including reductions in application
rates and number of applications for specific crops, new restrictions for residential use, and
bloom restrictions, will further reduce the risk of exposure to malathion. For example, blooming
alfalfa (alfalfa equates to the pasture UDL) is likely to attract Karner blue butterflies in the
immediate vicinity in search of a nectar source. The conservation measure to be implemented
prohibits malathion application while alfalfa is in bloom and until petal fall is complete, thus
limiting exposure to the individuals of this species living in and around this crop type. Thus,
while we anticipate that small numbers of individuals may be affected over the duration of the
proposed action (in the form of the loss of a small number of individuals) , we do not expect
species-level effects to occur. Therefore, we do not anticipate that the proposed action would
appreciably reduce survival and recovery of the Karner blue butterfly in the wild.

Conclusion: Not likely to jeopardize
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Integration and Synthesis Summary: Insects

Apodemia mormo langei Lange's metalmark butterfly 421

VULNERABILITY
(Summary of status, environmental baseline and cumulative effects)

Status: Endangered

Distribution: Small, endemic, constrained, and/or isolated population(s)
Number of Populations: Single population

Species Trends: Declining population(s) — one or more populations declining
Pesticides noted X

Environmental Baseline/Cumulative Effects (EB/CE) Summary:

When listed in 1976 and 1978, there were small occurrences of Lange’s metalmark butterfly in
the Antioch Dunes area of Contra Costa County, occupying the remaining 10% of the original
riverine sand dune habitat. The population of Lange’s matelmark butterfly has either declined
since then or has not been able to produce self-sustainable populations. The Lange’s metalmark
is a relatively small butterfly (18-27 mm wingspan) and it produces one brood per year. All life
stages of Lange’s metamark are closely tied to Eriogonum nudum var. psychicola (formerly var.
auriculatum), hereafter referred to as Antioch Dunes buckwheat. This host plant, also endemic to
the Antioch Dunes, serves as the primary nectar source for adult butterflies, as sites for
oviposition, and as the larval foodplant (Arnold, 1978). However, Antioch Dunes buckwheat
may not be utilized by the Lange’s metalmark until plants are about three years old, when it is
able to produce robust flowers (Arnold, 1983). Antioch Dunes buckwheat is a perennial forb that
requires sandy, well-drained soils and some form of disturbance, preferably by natural processes
such as wind or erosion, to shift the sand for seedling establishment (Arnold, 1978). Flowering of
Antioch Dunes buckwheat begins in July or August, depending on the climate, and just prior to
the emergence of Lange’s metalmarks. As of the 2020 5-Year Review, Lange’s metalmark can
only be found within the Antioch Dunes National Wildlife Refuge (ADNWR), which
encompasses 67 acres; the 41-acre Stamm Unit, owned by the Service, and the 26-acre Sardis
Unit, of which 14 acres are owned by the Service and 12 acres are owned by Pacific Gas and
Electric (Service, 2002). Lange’s metalmark is associated with Antioch Dunes, a riverbank dune
system that historically reached heights of over 100 feet, but specimens collected from Oakley
suggest the subspecies may not have been confined to the Antioch Dunes (Howard and Arnold,
1980; Stanford et al., 2011). The Lange’s metalmark is now considered entirely restricted to the
remaining Antioch Dunes habitat at the NWR (currently only the Sardis Unit). The subspecies
has not been observed at the Stamm Unit since 2010. Based on surveys conducted since 1986,
peak counts have ranged from as high as 2,342 adult butterflies in 1999, to below 50 adult
butterflies in every year since 2009 (Service, 2018c). In 2018, surveys resulted in a total count of
nine individuals and group surveys resulted in a total of 20 observations (Service, 2019a). In
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2019, surveys resulted in a total count of only five butterflies, and the group surveys resulted in a
total of 10 observations (Service, 2019a).

In 2007, a captive breeding program was established for Lange’s metalmark. However, breeding
in captivity has been generally unsuccessful and the program has shifted to a head starting
approach: annually collecting three to five females and rearing their offspring in captivity to later
be released back into the wild. Unfortunately, only seven larvae were released in 2018 due to an
unexplained die-out in the captive population, and none were released in 2017 due to early
eclosion of the captive population, putting them out of sync with the mating period of the wild
population. As the wild population continues to decline, captive-reared individuals begin to
account for a greater percentage of the population.

Lange’s metalmark butterfly will soon become extinct if aggressive and systematic recovery
measures are not implemented at the Antioch Dunes National Wildlife Refuge (NWR).
Specifically, the proliferation and overgrowth of invasive, non-native grasses and forbs, such as
rip-gut brome, star thistle, and vetch, affect nearly every acre of the Antioch Dunes NWR.
Endemic plants at the Antioch Dunes NWR depend on sandy dune habitat that is constantly
disturbed and replenished by winds, and these endemics cannot compete with invasive plants.
Over the last two decades, invasive plants have dominated the remaining natural riverine dune
habitat and have successively degraded this habitat by stabilizing the shifting sand dunes with
organic sediment and dense vegetation, by eliminating natural seed germination of the rare native
plants, and by encumbering native rare plants with competition for space. Aggressive eradication
of these invasive plants and followup maintenance to ensure that they do not re-establish will be
an ongoing and dedicated effort for many years to come if the recovery of the Lange’s
metalmark butterfly is to succeed. The threat of non-native, invasive plants is a new threat
identified since listing of this species. Other newly identified threats include wildfires, which
have continued to destroy the species despite the installation of fencing to exclude trespassers
who may inadvertently or purposefully ignite fires.

Since the mid- to late-1800s, the Antioch Dunes habitat has been mostly destroyed and degraded
by sand mining for various commercial uses, conversion to other land uses, invasion by
nonnative vegetation, and recreational uses (Service 1984). These habitat alterations have also
largely eliminated the wind-blown disturbance regime that helps maintain the openness of the
dunes in the remaining small and fragmented habitat units. Climate change is an emerging threat
to Lange’s metalmark, and changes in distribution have already been observed, with substantial
evidence of elevation shifts latitudinal shifts, and extended migration distances. The Lange’s
metalmark as a relatively sedentary subspecies, endemic to a fragmented habitat, surrounded by
developed lands, and highly dependent on an endemic plant, will likely be unable to relocate to
suitable habitat or conditions elsewhere. The shift in temperature, precipitation, and frequency of
extreme conditions anticipated in California as a result of a changing climate may be better
tolerated by non-native than native plants, including the Lange’s metalmark host plant. Hotter,
drier conditions may increase the frequency and severity of wildfires.
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Per the 2019 Recovery Plan Amendment, Lange’s metalmark is threatened by possible
insecticide drift from mosquito abatement spraying on neighboring properties (Richmond et al.
2015). The Mosquito Abatement District allows for spraying of insecticides to reduce the
incidence of West Nile Virus at a wetland adjacent to the Stamm Unit of the NWR. The spray
could drift on to the refuge and affect pollinators, such as Lange’s metalmark. NWR staff have
worked with county mosquito control staff to minimize effects from this potential threat.

Because this species is represented by a single small isolated population, it is threatened by the
loss of genetic heterozygosity and is susceptible to extinction by a single catastrophic climatic
event, from an infectious disease, or from stochastic demographic fluctuations.

EB/CE Sources: U.S. Fish and Wildlife Service. 2008 Lange’s metalmark butterfly (Apodemia
mormo langei), Antioch Dunes evening-primrose (Oenothera deltoides subsp. Howellii), Contra
Costa wallflower (Erysimum capitatum var. angustatum) 5-Year Review: Summary and
Evaluation. Sacramento Fish and Wildlife Field Office, California. 42 pp.

U.S. Fish and Wildlife Service. 2019. Recovery Plan for Three Endangered Species Endemic to
Antioch Dunes, California: Lange's metalmark butterfly (Apodemia mormo langei), Oenothera
deltoides subsp. Howellii (Antioch Dunes evening-primrose), and Erysimum capitatum var.
angustatum (Contra Costa wallflower) — Amendment. San Francisco Bay-Delta Fish and
Wildlife Office, Sacramento, California. 64 pp.

U.S. Fish and Wildlife Service. 2020. Lange’s Metalmark Butterfly (Apodemia mormo langei) 5-
Year Review. Sacramento Fish and Wildlife Field Office, California. 30 pp.

Overall Vulnerability: X High [ Medium [ Low

RISK
(Risk is based on species exposure and response from labeled uses across the range)

Risk to individuals if exposed: We anticipate that, for most uses, individuals exposed to
malathion would be at high risk of mortality. We expect individuals to be at greater risk of lethal
effects than sublethal effects.

Risk to the species from labeled uses across the range: Mortality of Lange’s metalmark
butterflies exposed to malathion at maximum rates varies between use sites, with 1-15%
expected to experience mortality in pasture, other grains, open space developed, wheat, other
crops, and developed use sites, and <1% on all other use sites.

The table below summarizes the risk to the species from labeled uses across the range based on
range overlaps with use sites and anticipated effects associated with the particular uses.

Use areas — mortality 36%

Insects, Entity ID: 421
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Spray drift areas — mortality up to 81%

Sublethal — growth (G), reproduction (R) and NA

behavior (B)

Direct spray or contact with contaminated media | NA

Volatilization Not an appreciable source of exposure

Use areas — effects to dietary items NA

Spray drift areas — effects to dietary items NA

Plants affected — decline in growth 19%
|MOsQuITOCONTROL | ]

Direct - mortality 78%

Sublethal NA

Indirect NA

Risk modifiers: Lange’s metalmark is only found within the bounds of the Antioch Dunes
National Wildlife Refuge. Industrial development and a railway line border the southern edge of
the wildlife refuge. It is unlikely Lange’s would use these areas unless their host plant, naked
stemmed buckwheat (Erigonum nudum) were found in that area.

Population numbers for Lange’s metalmark are the following: 2012 (23 individuals), 2013 (78
individuals), and 2015 (108 individuals).

Lange’s metalmark produces one brood in a season when adults will emerge in August and fly
until September. Peak populations exist two to three weeks after emergence. Eggs remain
attached and are dormant until the rainy season, larvae hatch and overwinter at the base of the
plant, feeding on buckwheat from hatching from December-February until pupation
approximately 240-270 d later. Larvae appear the following summer, usually occurring in late
June and July in the dead foliage at the base of their food plant. Based on the life history of
Lange’s metalmark, this butterfly is vulnerable to the effects of malathion throughout most of its
lifecycle; especially vulnerable are the larval and adult stages if applications are made from
March through September.

Overall Risk: X High [ Medium [ Low

USAGE
(Anticipated usage within the range based on past usage data)

Mosquito
Control

D 29,548 78.0 0 0

! Direct effects (D), Indirect effects (1), No effects expected (N), Use site not utilized by the species (*)
2 Estimated usage in the range is based on information about annual past usage.
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Developed D, 5,446 14.5 272 0.72
Other Crops Dl 2,097 5.58 0 0
Wheat D, 2,048 5.45 1,654 4.4
Open Space D.l 1,752 4.66 88 0.23
Developed
Other Grains D, 1,503 3.99 1,503 3.99
Pasture D, 607 1.61 607 1.61
Corn D, 145 0.39 145 0.39
Orchards and D 39 0.10 39 0.11
Vineyards
Vegetables and D,l
Ground Fruit 28 0.07 28 0.07
Rice D, 8 0.02 6 0.02
Cotton D, 5 0.01 0 0
Nurseries D,l 3 <0.01 3 <0.01
Other Row D, ) <001 ) <0.01
Crops
Sub-TOTAL (D): 13,683 36.8 4,347 11.55
Other uses with direct effects only
_Sub-TOTAL (I): 13,683 36.8 4,347 11.55
Other uses with indirect effects only

*Use overlaps with range are additive and cannot be greater than 100%.

# acres in species range: 4,335 acres

% of range in California (i.e., where CalPUR data is available): 100%
Range overlap with Federal lands: 67 acres, 0.015%

Overall Usage: X High [ Medium [ Low

CONSERVATION MEASURES

All measures are anticipated to limit the exposure of individuals of this species to malathion in
the described use area where it occurs in or around the range of the species, thus reducing the
risk of mortality and sub-lethal effects to the species.

General Conservation Measures

3 Mosquito control has the potential to overlap with other uses. It is not included in the Sub-TOTALSs.
4 TOTAL includes usage on all use sites with effects, including mosquito control.
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Residential use label changes: New restrictions to the method and frequency of application for
residential use of malathion are expected to substantially reduce exposure to species that overlap
with developed and open space developed areas. Label changes will ensure that residential use is
limited to spot treatments only (rendering spray drift offsite unlikely) and reducing the extent of
area which can be treated in the developed and open space developed areas by as much as 75%
or more from modeled values. In addition, we expect the frequency of exposure to decrease as
the number of allowable applications is reduced from “repeat as necessary” to a maximum of 2—
4 applications per year (depending on the specific residential use). Retreatment intervals of 7-10
days between any repeated applications are expected to reduce environmental concentrations by
allowing initial residues to degrade prior to the next application.

Bloom restrictions: New restrictions on orchards and vineyards, pasture, and the other crops
will prohibit application of malathion within three days prior to bloom, during bloom, and until
petal fall is complete on certain crops. This measure is anticipated to further limit the exposure of
the Lange’s metalmark butterfly to malathion in this use area where it occurs in or around the
species’ range, reducing the risk of direct mortality.

Reduced application number and rate: New restrictions on corn, cotton, orchards and
vineyards, pasture, other crops, and vegetables and ground fruit lower the maximum allowable
number of applications to 2-4 per year (previously ranging from 3-13 applications per year,
depending on the specific crop). This will reduce the amount of malathion used and decrease
potential exposure to the Lange’s metalmark butterfly, thus decreasing the risk of mortality to
individuals of this species.

Species-specific Measures

In addition to the above general label changes that would apply to all uses specified on the label,
which would be protective of a wide range of species, additional species-specific conservation
measures outlined below will be implemented. The following species-specific measures are now
part of the Action and will be included in BulletinsLive! Two.

For Agricultural Applications within the range of the species:

A 20-foot minimum vegetated strip (on which pesticides should not be applied) along bodies of
water, wetlands, and the downhill side of fields where runoff could occur is required for all
agricultural uses. Vegetative strips have been shown to filter surface water runoff and can
effectively keep pesticides in the field, reducing risk of exposure to the species.

Allow at least 24 hours between application of malathion and any irrigation that results in
surface run-off into natural waters, 