Appendix K-A6 - 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 Appendix K-Animals for additional information.

Integration and Synthesis Summary: Fishes

We conducted an analysis for each fish species and present our results, as well as our conclusion
and supporting rationales for each species, in the following pages. This section of the appendix is
divided into two subsections. The first subsection includes an expanded version of the analysis
for a large subset of species, with the organization of the analysis similar to that found in most of
the other animal taxa groups in Appendix K. For this subset, the account for each species in the
set includes multiple tables of information that detail the analysis of vulnerability, risk, and usage
related to anticipated overlap and usage. The second subset of species, while still relying on the
same types of data and consideration, addresses the remaining species, all with low anticipated
usage. Subset 2 is presented in a more summarized format, which serves as a more streamlined,
abbreviated account for those species.

We found that this approach provides context for the reader by providing numerous examples
that offer an in-depth explanation of our analysis and the factors that were taken into account for
each fish species considered in the Opinion, while also providing a more streamlined
presentation of the material (i.e., in subset 2) where similar types of assumptions are appropriate
across all the species in the subset. Additional information on the analyses is provided in each
subsection.

SUBSET 1. Detailed Presentation of Analysis.

The following species section includes a detailed presentation of our analysis of risk related to
overlap and usage. In addition to the species vulnerability assessments and summarized
Environmental Baseline and Cumulative Effects information relevant to the analyis, we present
results from the R-Plot analyis (see Appendix M for R-Plots), use and usage data, and our
determination as to whether the proposed action is likely to jeopardize the continued existence of
the listed entity in question.

Summary of changes to risk analysis for aquatic species inhabiting bins 3 and 4 since the draft
Biological Opinion

Between the draft 2021 Biological Opinion (Opinion) and this final Opinion, the Service
reconsidered some of our assumptions and methods related to flowing waterbodies' based on
additional information from EPA and the registrants. Previous methods used by EPA in their
biological evaluation (BE) for malathion to model bin 3 and 4 EECs greatly overestimated the
concentrations anticipated to be in these larger waterbodies, and therefore, we did not rely on the
numbers generated for aquatic EECs for these bins. As an interim approach for the draft Opinion,
we used the modeled EECs EPA had already provided in their BE, in an effort to avoid

! This issue was only applicable to flowing water bodies (bins 2, 3, and 4). No such concerns were warranted for
ponds, lakes, or other static water bodies (i.e., bins 5, 6, and 7) or other aquatic habitat bins.
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underestimating the EECs. Using this approach, which had been previously agreed-upon by EPA
and the Service, we used bin 2 modeled EECs (i.e., for small, flowing waterbodies) to estimate
bin 3 and 4 EECs (for medium and larger flowing waterbodies), with the understanding that
using such a value would likely overestimate concentrations found in these larger volume
streams and rivers. Thus, we used bin 2 as an upper bound estimate of EECs for bins 3 and 4 in
our analysis for the draft Opinion; for species found in bin 3 and 4 habitats, this method usually
resulted in a risk ranking of “high” in that document.

After we issued the draft Opinion, we had additional conversations with EPA and reconsidered
our approach to this issue. We determined the approach we took in the draft Opinion was overly
conservative. In general, we expect that bin 3 and 4 EECs are up to an order of magnitude lower
than bin 2 EECs, and the EECs in these habitats would not be expected to cause toxic effects to
listed species.

Therefore, in order to more accurately reflect the level of risk from exposure in our analysis from
EECs in bins 3 and 4, we adjusted the level of risk for listed species (and other species and
habitat features on which they depend) in flowing waterbodies in this Opinion as follows:

e If'the aquatic species inhabits only large water bodies, including larger rivers and streams
assigned to bins 3 and 4, but not bin 2 (small flowing waterbodies), we changed the risk
level in the final Opinion to ‘low’. This is based on our assumption that the new EEC
levels are below the level where we would expect toxic effects to the species, if
exposed. This same approach applies if the species inhabits larger static waterbodies (i.e.,
bins 6 and 7) in addition to larger flowing waterbodies, provided the species does not
occur in smaller habitat (i.e., bin 2 or bin 5).

e [fthe aquatic species inhabits bin 3 and 4 waterbodies, and also smaller flowing or static
water bodies assigned to bin 2 or 5 (which have higher EECs), respectively, we adjusted
the risk level from either ‘high’ to ‘medium’ or ‘medium’ to ‘low’ - in this final Opinion.
Thus, we no longer anticipate toxic effects to the species based on exposure to malathion
in bins 3 and 4; however, exposure to malathion in bin 2 or 5 habitats would be at levels
where we anticipate toxic effects to the listed species or other species on which it
depends.
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Integration and Synthesis Summary: Fishes (Acipenseridae)

Scaphirhynchus albus Pallid sturgeon 303

Family: Acipenseridae
I ————

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

Status: Endangered

Distribution: Species/Populations widespread or wide-ranging

Number of Populations: Multiple populations (few)

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

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

In 1995, a preliminary estimate found about 45 wild pallid sturgeon existed in the Missouri River
upstream of Fort Peck Reservoir (Gardner 1996). More recent data suggest that substantially
fewer wild fish remain today. For example only three wild pallid sturgeon were collected during
2007 — 2013, indicating wild pallid sturgeon numbers in the Missouri River upstream of Fort
Peck Reservoir are too low for a reliable population estimate (Tews in litt., 2013). An estimated
125 wild pallid sturgeon remain in the Missouri River downstream of Fort Peck Dam to the
headwaters of Lake Sakakawea including the lower Yellowstone River (Jaeger et al. 2009).
While current abundance estimates are lacking for the entire Missouri River downstream of
Gavins Point Dam, Steffensen et al. (2012) generated annual population estimates for both wild
and hatchery-reared pallid sturgeon for the reach of the Missouri River extending from the Platte
River confluence downstream 80.5 river-kilometers (Rkm) (50 river-miles, Rmi). Their results
estimated wild pallid sturgeon at 5.4 to 8.9 fish/Rkm (8.7 to 14.3fish/Rmi) and hatchery
produced pallid sturgeon at 28.6 to 32.3 fish/Rkm (46.1 to 52.0 fish/Rmi). Extrapolating these
estimates to the entire lower Missouri River suggests that the wild population may consist of as
many as 5,991 mature individuals (Steffensen et al. 2013). This population may be stabilizing as
a result of the Pallid Sturgeon Conservation Augmentation Program, but remains neither self-
sustaining nor viable (Steffensen 2012; Steffensen et al. 2013). Garvey et al. (2009) generated an
estimate of 1,600 (5 fish/Rkm, 0.8 fish/Rmi) to 4,900 (15.2 fish/Rkm, 24.5 fish/Rmi) pallid
sturgeon for the middle Mississippi River (i.e., mouth of the Missouri River Downstream to the
Ohio River confluence). In 2009, a sturgeon survey in the Upper Mississippi River captured a
single pallid sturgeon below lock and dam 25 near Winfield, Missouri (Herzog in litt., 2009). No
estimates are available for the remainder of the Mississippi River.

Pallid sturgeon can be long-lived, with females reaching sexual maturity later than males

(Keenlyne and Jenkins 1993). Based on wild fish, estimated age at first reproduction was 15 to
20 years for females and approximately 5 years for males (Keenlyne and Jenkins 1993). Females

Fishes, Entity ID:303
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do not spawn each year (Kallemeyn 1983). Observations of wild pallid sturgeon collected as part
of the Pallid Sturgeon Conservation Augmentation Program in the northern part of the range
indicates that female spawning periodicity is 2-3 years (Rob Holm, USFWS Garrison Dam
Hatchery, unpublished data). Fecundity is related to body size. The largest upper Missouri River
fish can produce as many as 150,000-170,000 eggs (Keenlyne et al. 1992; Rob Holm, USFWS
Garrison Dam Hatchery, unpublished data), whereas smaller bodied females in the southern
extent of the range may only produce 43,000-58,000 eggs (George et al. 2012). Spawning
appears to occur between March and July, with lower latitude fish spawning earlier than those in
the northern portion of the range. Adult pallid sturgeon can move long distances upstream prior
to spawning; a behavior that can be associated with spawning migrations (U.S. Geological
Survey 2007; DeLonay et al. 2009).

The present or threatened destruction, modification or curtailment of its habitat or range remains
a threat to pallid sturgeon. However, the magnitude of this threat varies across the species’ range,
due in part to on-going efforts to mitigate anthropogenic effects and the proportion of
perturbations relative to the volume of habitat available. For example, the effects from dams (i.e.,
altered hydrographs and temperature profiles, altered ecologic processes, habitat fragmentation,
and conversion of riverine reaches to reservoir) may be the single greatest factor affecting the
species in the upper Missouri River basin. While in the middle and lower Missouri River and the
middle Mississippi River, water quality, entrainment, and maintenance of the channel for
navigation purposes and the associated impacts are significant threats.

Additionally, the effects from other threats may be more limiting to the species in these areas.
Currently, main-stem riverine habitat is not fragmented by dams and many natural ecological
processes can still create a diversity of physical habitats believed important for the species.
However, data are limited related to overall water quality. Current State regulations and
protections afforded under the Endangered Species Act, including the similarity of appearance
rule, coupled with adequate enforcement, appear sufficient to manage, to the maximum extent
practicable, the threat from overutilization for commercial, recreational, scientific, or educational
purposes. New data have highlighted disease and predation as issues of potential concern that
should be considered as likely threats. As of the time the 2014 Recovery Plan was written, data
were inadequate to quantify the magnitude of the threat either may pose. Federal, State, and local
regulatory protections have been developed to minimize and mitigate known and potential
threats to fish and other aquatic species and their habitats from anthropogenic activities. There is
a lack of specific information on population size, habitat use, and sensitivity or vulnerability to
contaminants, entrainment, and other threats or a lack of easy access to these data where
available. Energy development and invasive species are two threats that may have substantial
deleterious effects on pallid sturgeon populations. Strict adherence to existing environmental
laws will be necessary to minimize effects from these threats and more data will be needed to
adequately evaluate the extent and magnitude of these effects. Numerous planning and
conservation measures have been implemented range-wide to reduce localized effects from
identified threats, including but not limited to, (1) restoration planning and implementation
efforts and (2) augmentation and monitoring efforts.

Fishes, Entity ID:303
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EB/CE Source:
U.S. Fish and Wildlife Service. 2014. Revised Recovery Plan for the Pallid Sturgeon
(Scaphirhynchus albus). Billings, Montana. pp. 126.

Overall Vulnerability: [] High X Medium [ Low

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

Risk to individuals if exposed: We anticipate the pallid sturgeon will experience direct
mortality or sublethal effects for most malathion uses at maximum rates for all bin (2, 3, and 4).
We expect individuals are at greater risk of lethal effects than sublethal effects. We anticipate
risk to aquatic invertebrate prey is high and the risk to prey fish is low to high depending on use
type and bin.

Risk to the species from labeled uses across the range:
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 Total overlap 23.71%: Estimated
mortality among exposed
individuals: 2/3/4 (M&H).
Sublethal — growth (G), reproduction (R) and behavior (B) | Total overlap 23.71%: Estimated
sublethal effects among exposed
individuals:

G:2/3/4(L&M);

R:2/3/4(L&M;
B:2/3/4(L&M&H)

Use areas - Prey item mortality Total overlap 23.71%: Estimated
mortality among exposed aquatic
invertebrate prey: 2/3/4(H);
Estimated mortality among
exposed prey fish:
2/3/4(L&M&H)

Direct (mortality) Mosquito control overlap
34.76%; Estimated mortality
among exposed individuals:
2/3/4(H)

Sublethal — growth (G), reproduction (R) and behavior (B) | Mosquito control overlap
34.76%: Estimated sublethal

Fishes, Entity ID:303
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effects among exposed
individuals:

G:2/3/4(M);

R:2/3/4(L);

B:2/3/4(M)

Indirect Mosquito control overlap
34.76%: Estimated mortality
among exposed aquatic
invertebrate prey: 2/3/4(H);
Estimated mortality among
exposed prey fish: 2/3/4(M)

Risk modifiers: Adults and immatures are piscivorous and invertivorous. They feed
opportunistically on aquatic insects, crustaceans, mollusks, annelids, eggs of other fishes, and
sometimes other fishes. Adult pallid sturgeon can move long distances upstream prior to
spawning; a behavior that can be associated with spawning migrations. Newly hatched larvae are
predominantly pelagic, drifting in the currents for 11 to 13 days and likely dispersing several
hundred km downstream from spawn and hatch locations.

Indirect effects to prey fish and invertebrates:

Because benthic macroinvertebrates exhibit a range of sensitivities to malathion, abundance of
invertebrates is expected to be reduced where exposure occurs, but not completely eliminated.
Reductions in aquatic invertebrate prey density and richness is likely of short duration with
recovery of invertebrate density anticipated to occur within a few weeks, and invertebrate
richness often shortly after. Because fish species exhibit a range of sensitivities to malathion,
exposure is expected to have varying effects upon different species. For most fish species that are
generalist feeders and rely on a variety of benthic macroinvertebrates, crustaceans, and mollusks
and occasional fish prey, short-term indirect effects to aquatic invertebrate or fish prey base are
anticipated to have a limited effect on food resources. These reductions to invertebrate and fish
prey if they occur are likely temporary (based on application frequency) and primarily related to
lower volume bins, and spatially limited with community recovery over a short period of time.
Thus, we anticipate that risk will be lower than the modeled indirect effects to prey suggest.

Allowable uses driving effects/other considerations: Pallid sturgeon have an extremely large
range and there are numerous use types that occur in watersheds where they are found. Uses with
the highest overlap are Corn (7.39%), Wheat (6.88%), and Other Crops (2.16%). Because we are
using bin 2 estimates as an upper bound of bin 3 & 4 exposures, effects may sometimes be
overestimated for pallid sturgeon in the larger flowing waters (bins 3, 4). For individuals in Bin 3
or 4 waters near the confluence of a smaller streams (bin 2) or in nearshore areas where use sites
are close to the river/stream edge effects estimates will be more realistic.

Fishes, Entity ID:303
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Mosquito Control: Mosquito control may occur over large portions of the species range (34.76%
overlap). Exposed individuals could experience high mortality; however, the same considerations
described above regarding Bin 3 and 4 waters apply to mosquito control activities.

In the “Approach to the Effects Analysis” section of the main body of the Opinion we made
specific considerations for species that occur in bins 3 and 4 as they were modeled in such a way
that likely resulted in overestimation of estimated environmental concentrations, thus
overestimating potential exposure. While pallid sturgeon do occupy other aquatic habitats (bin 2)
where they may potentially be exposed to high levels of malathion, they are more commonly
associated with medium to high volume bins 3 and 4 and therefore, are at a lower risk of
exposure to malathion in these higher flowing aquatic habitats, reducing their overall risk.

Overall Risk: [ High X Medium [ Low

USAGE

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

Mosquito Control 39,068,114 23,4 3
34.76 1,177,215 1.05 4

Other Crops 2,431,925 2,3.4 3
2.16 892 0.00 4

Other Row Crops 699,097 2,34 3
0.62 37,382 0.03 4

Other Grains 1,840,903 23,4 3
1.64 162,256 0.14 4

Corn 8,303,503 2,3,4 3
739 | 113,071 | 0.10 4

Cotton 550,550 2,34 3
0.49 76,884 0.07 4

Developed 1,788,428 1.59 89,421 0.08 2,3,4 M

! Direct effects (D), Indirect effects (I), 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.

Fishes, Entity ID:303
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Wheat 7,738,179 2,34 3
6.88 499,730 0.44 4
2M
fojﬂ’?ii‘ 964,359 23,4 3
0.86 88,054 0.08 4
2H
3?;23:‘338& 27,058 23,4 3
0.02 5,732 0.01 4
2H
Pasture 1,802,175 2,34 3
1.60 178,974 0.16 4
2H
Nurseries 6,716 23,4 3
0.01 6,716 0.01 4
2H
Christmas Trees 64 23,4 3
0.00 64 0.00 4
Sub-.TO.TAL (D)3 26,643,176 | 23.71 | 1,311,130 1.17
Other uses with direct effects
Sub-TOTAL (I):
Other uses with indirect | 26,643,176 | 23.71 | 1,311,130 1.17
e]j’ects3

~We consider the bin 2 estimates as an upper bound of bin 3 & 4 exposures.
# acres in species range: 112,391,886 acres
% of range in California (i.e., where CalPUR data is available): 0%

Range overlap with Federal lands: 9,966,159 acres, 8.867%

Overall Usage: [] High [] Medium X Low

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.

Fishes, Entity ID:303
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Rain restriction: Given the relatively short half-life of malathion and rapid degradation via
hydrolysis and other processes, persistence of malathion in storm run-off into most aquatic
habitats is not anticipated to last longer than 48 hours under typical pH values, (i.e., 6.5-8.5) and
water temperatures corresponding to growing season. Restricting malathion application to
periods where rain is not forecasted for at least 48 hours or when the soil is not saturated will
provide time for the pesticide to degrade before runoff into aquatic habitats can occur, decreasing
exposure and risk.

Aquatic habitat buffers: Application buffers, which specify on the label a distance from water
bodies where pesticides are not to be applied, are designed to reduce spray drift from entering
sensitive non-target areas, thereby providing protection to aquatic species. While the exact
amount of spray drift reduction depends on the physical traits of the aquatic ecosystem (e.g. flow
rate, volume, etc.) as well as the application method, we can expect (based on AgDRIFT
modeling) spray drift reductions ranging from 40 to 91%, with low flow and low volume aquatic
habitats receiving the most reduction in spray drift deposition. In many cases, these buffers
reduce exposure to aquatic organisms and subsequent risk of direct and indirect effects.

Residential use label changes: New restrictions to the method and frequency of application for
residential use of malathion are expected to 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 any initial residues to degrade prior to the next application. In addition, exposure to
aquatic organisms is reduced due to buffers from waterways and restrictions to application
during periods where rain is not forecasted within 24 hours or when the soil is not saturated.

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 (depending on the specific crop). This will help reduce the
amount of malathion used and decrease potential exposure to the species, thus decreasing the risk
of both indirect and direct effects to the species.

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 pallid sturgeon. As discussed below, even though the
vulnerability and and risk are medium for this species, we anticipate the likelihood of exposure
to malathion is low. Furthermore, the implementation of the general conservation measures

Fishes, Entity ID:303
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described above is expected to further reduce the likelihood of exposure. While we anticipate
that small numbers of individuals will be affected over the duration of the proposed action, we
do not expect species-level effects to occur.

The pallid sturgeon has a high vulnerability based on its status, distribution, and trends. Although
the species is wide-ranging, overall numbers are relatively low, with few individuals in some
populations. While some populations may be stabilizing, augmentation efforts are needed, and
some one or more populations are not considered self-sustaining or viable. Age to sexual
maturity is high for females (20 years), and they may not spawn every year. Additionally, adults
may migrate long distances to spawn, where presumably, they may encounter one or more
exposures from malathion applications. Populations are fragmented due to dams, which also alter
river hydrographs and temperature profiles, alter ecological processes and convert riverine
reaches to reservoirs, all of which impact this species.

Where individuals are exposed to malathion applications, we anticipate medium to high levels of
mortality, with survivors experiencing low to high levels of sublethal effects, with each of these
effects varying in part by use category. We generally expect the highest levels of sublethal
effects to exposed individuals would result in behavioral effects in flowing water bodies,
although we also anticipate effects to growth and reproduction in all waterbodies. Effects to prey
are variable, with generally high levels of mortality of invertebrate prey and variable levels of
mortality of piscine (fish) prey anticipated. The risk to the species posed by labeled uses across
the range is anticipated to be relatively high based on the overlap of use layers with the species
range (58.47%), as described above.

However, we anticipate usage within the non-Federal portion of the species’ range will be low
(2.21%), based primarily on the usage data we acquired, as described in the Opinion and
summarized for this species above. We did not quantitatively evaluate use or usage on Federal
lands that overlap with the species range, but we assume only low levels of usage for this
species, per the rationale related to usage on Federal lands as described in the Biological
Opinion. The species range is very large (>112k acres), and we do not anticipate individuals
would necessarily be found in the affected areas of the waterbodies near application sites when
malathion is applied, although small numbers of individuals may occur in these areas and be
exposed over the duration of the proposed action. Additionally, where localized effects (e.g.,
reductions in prey) occur as a result of applications of malathion, we anticipate additional food
resources from upstream sources would quickly recolonize, or sturgeon would seek out other
areas of available prey. In addition to the low malathion usage within the species range, we
anticipate that the conservation measures above, including rain restrictions, aquatic habitat
buffers, residential use label changes, and reduced application number and rates for certain uses,
will further reduce the risk of exposure to the species and its prey resources.

As stated previously, conservation measures are intended to reduce the amount of malathion

runoff and spray drift that enter into sensitive habitats (e.g., species habitat, aquatic
environments). For example, by placing a 48-hour rain restriction on agricultural applications,

Fishes, Entity ID:303
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malathion has the ability to degrade after application (e.g., by hydrolysis, other processes) prior
to any rain/runoff events, thus minimizing malathion runoff into aquatic habitats and decreasing
exposure to listed species or their prey resources. Changes to residential labels limits applications
to spot treatments and reduces the number of applications per year (2-4), significantly decreasing
the overall amounts of malathion used in residential areas and resulting amounts of runoff and
drift. Additional reductions in the number of applications and rates allowed for certain crops
(e.g., corn, vegetables and ground fruit) further reduces the amount of malathion used in
agricultural settings, thereby decreasing potential exposure to the species and their prey
resources. Combined, these conservation measures substantially reduce exposure to the pallid
sturgeon and its prey resources and therefore minimizes overall risk and adverse effects to the
species. Thus, while we anticipate small numbers of individuals would be affected by mortality,
sublethal, or prey base effects over the duration of the Action, we do not expect species-level
effects.

Therefore, we do not anticipate that the proposed action would appreciably reduce survival and
recovery of the pallid sturgeon in the wild.

Conclusion: Not likely to jeopardize

Fishes, Entity ID:303
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Integration and Synthesis Summary: Fishes (Acipenseridae)

Scaphirhynchus suttkusi Alabama sturgeon 252

Family: Acipenseridae
I ————

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

Status: Endangered

Distribution: Species/Populations neither constrained nor widespread
Number of Populations: Population size/location(s) unknown

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

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

Since 1990, all reports or collections of the Alabama sturgeon have been extremely rare, despite
significant publicity and notoriety surrounding the species, and concentrated efforts to capture
the species. Collections and reports have been restricted to the Alabama River and the Cahaba
River. Only nine confirmed Alabama sturgeon captures have occurred, despite focused efforts to
collect the species. Of these, two were released apparently unharmed, five died in captivity, one
is known to have died shortly after release, and the fate of one is unknown. Additional efforts
and observations have been made, although not all have been confirmed as Alabama sturgeon.
The collection history of the Alabama sturgeon, supported by anecdotal reports from commercial
fishermen, suggest that the species has disappeared from at least 85% of its historical range, and
has experienced a significant decline in the remaining range since the 1960s. The species has
been extirpated from the upper Tombigbee, lower Black Warrior, lower Tallapoosa, upper
Alabama, and middle Cahaba rivers, where it was last reported in the 1960s; the Mobile-Tensaw
Delta, last reported in 1985; the lower Coosa River, last reported ca. 1970; the lower Tombigbee
River, last reported ca. 1975; (Clemmer et al., 1975; Burke and Ramsey 1985, 1995; Williams
and Clemmer, 1991; Mayden and Kuhajda, 1996; M. Mettee, GSA, pers comm., 2005). The
species continues to be only rarely collected from the lower portion of the Cahaba River and in
the Alabama River from R.F. Henry Lock and Dam downstream to its confluence with the
Tombigbee River (Burke and Ramsey 1985, 1995; N. Nichols, ADCNR, pers comm. 2005; Rider
and Hartfield 2007; Rider et al. 2009; Rider and Powell 2009). The primary issue currently
affecting the Alabama sturgeon is its small population size and its apparent inability to offset
mortality rates with current recruitment rates. As noted previously, incidental captures of the
Alabama sturgeon have steadily diminished over the last two decades. Although there are no
population estimates available for the Alabama sturgeon, recent collection efforts demonstrate its
increasing rarity. It is possible that Alabama sturgeon currently number fewer than 50 individuals
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and it is unknown at this point, given the current operations at the Alabama River dams, the
amount of suitable riverine habitat available.

It is likely that Alabama sturgeon migrate upstream during late winter and spring to spawn. Post-
spawning downstream movements of shovelnose sturgeon have also been documented (Delonay,
2005). The capture of 12 individuals (including several gravid females) during a single collection
trip near the mouth of the Cahaba River on 21 March 1969 suggests directional movements
during the spawning season (Williams and Clemmer, 1991). Sexual maturity of the Alabama
Sturgeon is believed to occur between 5 to 7 years of age. Spawning frequency of both sexes is
likely influenced by food supply and fish condition, and presumably like other shovelnose
sturgeon, may only occur at 2-3 year intervals (Mayden and Kuhajda 1996). Life span of the
Alabama sturgeon is unknown. Although few individuals probably exceed 12 to 15 years of age
(Mayden and Kuhajda 1996), it is possible the species may live longer. Adult Alabama sturgeon
may exhibit seasonal downstream migrations in search of feeding and summer refugia.

The historical decline of the Alabama sturgeon was presumably triggered by unrestricted
commercial harvesting between the end of the 19th century and the early 20th century (CAS
2000). Although there are no reports of commercial harvests of Alabama sturgeon after the U.S.
Comm. Fish & Fisheries 1898 report, it is likely that the sturgeon continued to be affected by
commercial fishing, even if there was no market. Although commercial harvesting may have
significantly reduced sturgeon numbers initially, the more recent decline in the Alabama
Sturgeon’s range and numbers, since 1960, is more likely the result of cumulative impacts as the
rivers of the Mobile River basin were developed for navigation, hydropower production, flood
control, recreation, waste assimilation and other human uses (65 FR 26438). While these existing
structures and activities appear to be permanent in the Mobile Basin, the present effects of their
operations, such as flow regulation and navigation maintenance activities, on the Alabama
sturgeon are poorly understood. The majority of rivers in the Mobile River basin are now
controlled by more than 25 locks and/or dams forming a series of impoundments that are
interspersed with short, free-flowing reaches. Prior to the construction of locks and dams (L&Ds)
in the Mobile Basin, Alabama sturgeon could move freely between feeding areas, and from
feeding areas to sites that were suitable for spawning and development of eggs and larvae.
Additionally, the sturgeon may have also used large tributary streams or deep mainstem pools as
thermal refugia during the summer months. Sturgeon movements were likely extensive and
covered long distances. Other Scaphirhynchus species like the pallid (S. albus) and shovelnose
(S. platorynchus) have been reported to migrate greater than 250 km (155 mi) (Moos 1978,
Bramblet 1996, Delonay in litt. 2005). With their migration routes impeded by dams, isolated
subpopulations of Alabama sturgeon were unable to successfully recruit adequate numbers to
replenish the population. Reduced numbers of recruited sturgeon and surviving adult fish became
more vulnerable to localized declines in water and habitat quality caused by hydropower
releases, local riverine and land management practices, or by polluted discharges. Dams also
reduced the possibility that sturgeon could re-colonize certain areas when subpopulations
became extirpated (CAS 2000). Several conservation efforts, including those by State and
Federal agencies, universities, and private organizations, have been implemented since about
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1990 in an attempt to prevent further population declines and extinction of the Alabama
sturgeon. These include (1) a report jointly prepared by the U.S. Army Corps of Engineers
(Corps) and Service to address Corps activities in the Alabama River, (2) a conservation plan
developed by the Alabama Department of Conservation and Natural Resources (DNR), (3) a
voluntary conservation agreement and strategy prepared by the Corps, Alabama DNR, Alabama-
Tombigbee Rivers Coalition, and the Service, (4) a multi-species recovery plan for the Mobile
Basin, (5) a sturgeon sound detection study, (6) creation of a national repository for tissues and
specimens, and (7) a habitat and feeding investigation.

EB/CE Source:
U.S. Fish and Wildlife Service. 2013. Recovery Plan for the Alabama Sturgeon (Scaphirhynchus
suttkusi). Jackson, Mississppi. pp. 62.

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 the Alabama sturgeon will experience direct
mortality or sublethal effects for most malathion uses at maximum rates for all bins (2 and 4).
We expect individuals to be at greater risk of lethal effects than sublethal effects. We anticipate
risk to aquatic invertebrate prey and prey fish is high for nearly all uses and bins.

Risk to the species from labeled uses across the range:
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 Total overlap 2.37%: Estimated
mortality among exposed
individuals: 2/4(M&H)
Sublethal — growth (G), reproduction (R) and behavior (B) | Total overlap 2.37%: Estimated
sublethal effects among exposed
individuals:

G:2/4(L&M);

R:2/4(L&M);

B:2/4(L&M&H)

Use areas - Prey item mortality Total overlap 2.37%: Estimated
mortality among exposed aquatic
invertebrate prey: 2/4(H);
Estimated mortality among
exposed prey fish: 2/4(L&H)
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Direct (mortality) Mosquito control overlap
55.90%; Estimated mortality
among exposed individuals:
2/4(H)

Sublethal — growth (G), reproduction (R) and behavior (B) | Mosquito control overlap
55.90%: Estimated sublethal
effects among exposed
individuals:

G:2/4(M);

R:2/4(L);

B:2(M)

Indirect Mosquito control overlap
55.90%: Estimated mortality
among exposed aquatic
invertebrate prey: 2/4(H);
Estimated mortality among
exposed prey fish: 2/4(M)

Risk modifiers: The Alabama sturgeons diet includes larval aquatic insects, oligochaetes,
mollusks, fish eggs, and fishes; may scavenge. A diet that includes odonates and ephemeroptera
suggests foraging in sandy depositional areas with very little silt and slow to moderate flow, but
other insects in the diet suggest both rocky and soft substrates, as well as mid-water column.

Indirect effects to benthic macroinvertebrate and fish prey

Results of higher tier studies, such as outdoor mesocosms and field studies described in EPA’s
BE, suggest that malathion’s toxicity to benthic macroinvertebrate and fish communities may be
modulated through a variety of means. In contrast to laboratory toxicity studies on individual
aquatic invertebrate or fish species, stream studies often show variable effects to these biotic
communities that predators such as fish rely upon. Many stream studies suggest that recovery of
impacted benthic macroinvertebrates is likely if there is sufficient time for recolonization
between applications. Recovery of aquatic invertebrates is often rapid following disturbance,
whether from flood or pulsed exposure to contaminants. Recovery of benthic macroinvertebrate
communities post-exposure occurs via drift, aerial recolonization of adult aquatic insects (such as
midges, dragonflies, caddisflies), and persistence of benthic macroinvertebrates in exposed areas
from in-stream refugia or resistant life stages, such as diapausing eggs or nymphs. Because
aquatic invertebrates and fish communities exhibit a range of sensitivities to malathion,
abundance of invertebrates or fish may bebe reduced where exposure occurs, but not completely
eliminated. Since the Alabama sturgeon only inhabits higher-volume and flow rivers (bin 4) and
is a generalist feeder that relies on a variety of benthic aquatic invertebrate and fish prey, short-
term indirect effects to some species within aquatic invertebrate and fish community prey base
are anticipated to have a limited effect on the Alabama sturgeon food resources.

Allowable uses driving effects/other considerations: Alabama sturgeon only inhabit bin 4 waters.
Because we are using bin 2 (small stream) estimates as an upper bound of bin 4 exposures,
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effects may sometimes be overestimated for sturgeon in the larger flowing waters (bin 4). For
individuals in bin 4 waters near the confluence of a smaller bin 2 stream or in nearshore areas
where use sites are close to the river/stream edge effects estimates will be more realistic.

Mosquito Control: Mosquito control may occur over large portions of the species range (55.90%
overlap). Exposed individuals could experience high mortality; however, the same considerations
described above regarding bin 4 waters apply to mosquito control activities.

In the “Approach to the Effects Analysis” section of the main body of the Opinion we made
specific considerations for species that occur in bins 3 and 4 as they were modeled in such a way
that likely resulted in overestimation of estimated environmental concentrations, thus
overestimating potential exposure. Further investigation by EPA into bin 3 and 4 estimated
environmental concentrations indicate that the flow rates in these aquatic habitats are sufficient
to dilute malathion concentrations to a level that will not cause toxic effects to the species.

Overall Risk: [] High [] Medium X Low

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

‘ 2H

Mosquito Control 1,949,225 | .. g 73,361 2.10 4 4
2H

Other Crops 9,952 0.29 233 0.01 4 4
Other Row C 10,845 4 "

er Row Crops ) 0.31 4,784 0.14 4
: 2H

Other Grains 2,100 0.06 1,411 0.04 4 4
2H

Corn 985 1 598 585 0.02 4 4
2H

Cotton 41,699 1.20 9,720 0.28 4 4
Developed 18,214 0.52 911 0.03 4 M

! Direct effects (D), Indirect effects (I), 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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2H
Wheat L2971 .04 330 0.01 4 4
Vegetables & 135 4 2H
Ground Fruit 0.00 94 0.00 4
OTchards & 827 4 2H
Vineyards 0.02 334 0.01 4
2H
Pasture 0 0.00 0 0.00 4 4
. 2H
Nurseries 127 0.00 127 0.00 4 4
Sub-TOTAL (D): 95,045
Other uses with direct eﬁ‘ects3 ’ 2.73 18,529 0.53
Sub-TOTAL (I): 95,045
Other uses with indirect effects’ ’ 2.73 18,529 0.53

~Alabama sturgeon inhabit bin 4 waters. We consider bin 2 estimates as an upper bound of bin 4
exposures.

# acres in species range: 3,487,145 acres
% of range in California (i.e., where CalPUR data is available): 0%

Range overlap with Federal lands: 296,757 acres, 8.510%

Overall Usage: [] High [] Medium X Low

CONSERVATION MEASURES

Rain restriction: Given the relatively short half-life of malathion and rapid degradation via
hydrolysis and other processes, persistence of malathion in storm run-off into most aquatic
habitats is not anticipated to last longer than 48 hours under typical pH values, (i.e., 6.5-8.5) and
water temperatures corresponding to growing season. Restricting malathion application to
periods where rain is not forecasted for at least 48 hours or when the soil is not saturated will

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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provide time for the pesticide to degrade before runoff into aquatic habitats can occur, decreasing
exposure and risk.

Aquatic habitat buffers: Application buffers, which specify on the label a distance from water
bodies where pesticides are not to be applied, are designed to reduce spray drift from entering
sensitive non-target areas, thereby providing protection to aquatic species. While the exact
amount of spray drift reduction depends on the physical traits of the aquatic ecosystem (e.g. flow
rate, volume, etc.) as well as the application method, we can expect (based on AgDRIFT
modeling) spray drift reductions ranging from 40 to 91%, with low flow and low volume aquatic
habitats receiving the most reduction in spray drift deposition. In many cases, these buffers
reduce exposure to aquatic organisms and subsequent risk of direct and indirect effects.

Residential use label changes: New restrictions to the method and frequency of application for
residential use of malathion are expected to 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 any initial residues to degrade prior to the next application. In addition, exposure to
aquatic organisms is reduced due to buffers from waterways and restrictions to application
during periods where rain is not forecasted within 24 hours or when the soil is not saturated.

Reduced application number and rate: New restrictions on corn, cotton (excluding use for the
Boll Weevil Eradication Program), orchards and vineyards, pasture, other crops, and vegetables
and groundfruit lower the maximum allowable number of applications to 2-4 per year
(depending on the specific crop). This will help reduce the amount of malathion used and
decrease potential exposure to the species, thus decreasing the risk of both indirect and direct
effects to the species.

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 Alabama sturgeon. As discussed below, even though
the vulnerability is high for this species, we anticipate the risk and likelihood of exposure to
malathion is low. While we anticipate that small numbers of individuals will be affected over the
duration of the proposed action, we do not expect species-level effects to occur.
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The Alabama sturgeon has a high vulnerability based on its status, distribution, and trends.
Although the species is wide-ranging (>3 million acres), overall numbers are estimated to be
very low. Additionally, adults may migrate to spawn, where presumably, they may encounter
one or more exposures from malathion applications. Populations are fragmented due to dams,
which also alter river hydrographs and temperature profiles, alter ecological processes and
convert riverine reaches to reservoirs, all of which impact this species.

Where individuals are exposed to malathion applications, we do not anticipate exposure at levels
that result in mortality based upon EPA’s further investigation into bin 3 and 4 estimated
environmental concentrations indicating flow rates in these aquatic habitats are sufficient to
dilute malathion concentrations to a level that will not cause toxic effects to the species. Effects
to prey are variable, with generally high levels of mortality of invertebrate prey and variable
levels of mortality of piscine (fish) prey anticipated. However, as discussed above, we anticipate
any reductions in prey resources would be spatially and temporally limited so as not to result in
measurable reductions in prey base. The risk to the species posed by labeled uses across the
range is anticipated to be relatively high based on the overlap of use layers with the species range
(58.47%), as described above.

However, we anticipate usage within the non-Federal portion of the species’ range will be low
(2.64%), based primarily on the usage data we acquired, as described in the Opinion and
summarized for this species above. We did not quantitatively evaluate use or usage on Federal
lands that overlap with the species range, but we assume only low levels of usage for this
species, per the rationale related to usage on Federal lands as described in the Biological
Opinion. The species range is large (>3 acres), and we do not anticipate individuals would
necessarily be found in the affected areas of the waterbodies near application sites when
malathion is applied, although very small numbers of individuals may occur in these areas and be
exposed over the duration of the proposed action. Additionally, where localized effects (e.g.,
reductions in prey) occur as a result of applications of malathion, we anticipate additional food
resources from upstream sources would quickly recolonize, or sturgeon would seek out other
areas of available prey. In addition to the low malathion usage within the species range, we
anticipate that the conservation measures above, including rain restrictions, aquatic habitat
buffers, residential use label changes, and reduced application number and rates for certain uses,
will further reduce the risk of exposure to the species and its prey resources.

As stated previously, conservation measures are intended to reduce the amount of malathion
runoff and spray drift that enter into sensitive habitats (e.g., species habitat, aquatic
environments). For example, by placing a 48-hour rain restriction on agricultural applications,
malathion has the ability to degrade after application (e.g., by hydrolysis, other processes) prior
to any rain/runoff events, thus minimizing malathion runoff into aquatic habitats and decreasing
exposure to listed species or their prey resources. Changes to residential labels limits applications
to spot treatments and reduces the number of applications per year (2-4), significantly decreasing
the overall amounts of malathion used in residential areas and resulting amounts of runoff and
drift. Additional reductions in the number of applications and rates allowed for certain crops
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(e.g., corn, vegetables and ground fruit) further reduces the amount of malathion used in
agricultural settings, thereby decreasing potential exposure to the species and their prey
resources. Combined, these conservation measures substantially reduce exposure to the Alabama
sturgeon and its prey resources and therefore minimizes overall risk and adverse effects to the
species.

Thus, while we anticipate very small numbers of individuals would be affected by mortality,
sublethal, or prey base effects over the duration of the Action, we do not expect species-level
effects.

Therefore, we do not anticipate that the Action would appreciably reduce survival and recovery
of the Alabama sturgeon in the wild.

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

Acipenser transmontanus White Sturgeon (Kootenai River Pop.) 314

Family: Acipenseridae
I ————
VULNERABILITY

(Summary of status, environmental baseline and cumulative effects)

Status: Endangered

Distribution: Species/Populations neither constrained nor widespread
Number of Populations: Single population

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

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

The Kootenai sturgeon is a landlocked population/DPS of the White sturgeon. It is considered a
single population that may travel throughout the connected portions of the DPS range. (The 6-20
populations listed from NatureServe, as shown on our ECOS website, appears to refer to all the
populations of the larger White Sturgeon species. For the purposes of this consultation, we are
considering the DPS as a single population.) The species’ 5-Year Review (2011) references
various studies estimating the population from approximately 800 to 1,500 individuals and
possibly in a long-term decline from approximately 7,000 white sturgeon in the late 1970s. In
2019, an interim progress report from Idaho Department of Fish and Game estimated that the
wild adult Kootenai sturgeon population abundance had declined from approximately 2,072
individuals in 2011 to 1,744 individuals (confidence interval 1,232 to 2,182) in 2017 (Hardy and
McDonnell 2019). Annual survival rates (estimated by mark-recapture analysis) are estimated to
be approximately 96 percent. These latest estimates are the most current information available
and constitute the best available science on the abundance and survival of wild adult Kootenai
sturgeon. (The NatureServe data indicates 10,000 to 1,000,000 individuals, which appears to
relate to the White Sturgeon as a species and not this DPS.)

Although this long-lived species travels widely throughout its landlocked range, it has a low
reproduction rate and juvenile recruitment appears to be extremely low. The significant change
to the natural flows in the Kootenai River caused by flow regulation at Libby Dam is considered
to be a primary reason for the Kootenai River white sturgeon’s continued lack of recruitment and
declining numbers. Beginning with the partial operation of Libby Dam in 1972 (though not fully
operational until 1974), average spring peak flows in the Kootenai River have been reduced by
more than 50%, and winter flows have increased by 300% compared to pre-dam values. As a
result of original Libby Dam operations until the initiation of experimental flows in 1992, the
natural high spring flows thought to be required by white sturgeon for reproduction rarely
occurred during the May to July spawning season when suitable temperature, water velocity, and
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photoperiod conditions would normally exist. In addition, cessation of periodic flushing flows
allowed fine sediments to build up in the Kootenai River bottom substrates. This sediment fills
the spaces between riverbed cobbles, reducing fish egg survival, larval and juvenile fish security
cover, and insect production.

Much of the Kootenai River has been channelized and stabilized from Bonners Ferry
downstream to Kootenay Lake, resulting in reduced aquatic habitat diversity, altered flow
conditions at potential spawning and nursery areas, and altered substrates in incubation and
rearing habitats necessary for survival (Partridge 1983, Apperson and Anders, 1991). Poor water
quality and excessive nutrients in the upper Kootenai River were considered to be major
problems for the white sturgeon and other native fishes prior to the construction and operation of
Libby Dam. Graham (1981) believed that poor water quality conditions in the 1950s and 1960s,
from industrial and mine development, most likely affected white sturgeon reproduction and
recruitment prior to 1974. Significant improvements in Kootenai River water quality were noted
by 1977, due in part to wastewater control and effluent recycling measures initiated in the late
1960s. Although fertilizer processing, sewage, lead-zinc mine, and vermiculite discharges have
been eliminated, many of these pollutants and contaminants persist, primarily bound in
sediments.

At present, there are several State, Federal, Tribal, and Canadian programs and conservation
efforts that may help achieve recovery objectives for the Kootenai River population of white
sturgeon. These include measures to better manage flows and associated stressors related to
water temperature, sediment, and other factors; regional planning efforts; augmentation; and
research and monitoring. For example, in 2009, the Kootenai Tribe of Idaho (Kootenai Tribe or
KTOI) completed the Kootenai River Habitat Restoration Program Master Plan, which
developed a framework for implementing a large-scale, ecosystem-based habitat restoration
program in the Idaho portion of the Kootenai River (KTOI 2009). This habitat restoration
program focuses on addressing threats to Kootenai sturgeon including changes to river
morphology and reductions in floodplain interaction, riparian habitat, and nutrients. Between
2011 and 2016, the Kootenai Tribe completed construction of nine habitat restoration projects
under this program, including eight projects in the braided reach of the Kootenai River and one
project in the meander reach.

EB/CE Source:
U.S. Fish and Wildlife Service. 2019. Revised Recovery Plan for the Kootenai River Distinct
Population Segment of the White Sturgeon (Acipenser transmontanus). Portland, Oregon. pp. 44

U.S. Fish and Wildlife Service. 2011Kootenai River Distinct Population Segment of the White

Sturgeon (Acipenser transmontanus) 5-Y ear Review: Summary and Evaluation. Portland,
Oregon. pp. 30

Overall Vulnerability: High [1 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 the white sturgeon will experience direct
mortality or sublethal effects for most malathion uses at maximum rates for all bins (2, 4, and 7).
We expect the risk of mortality will be high in bins 2 and 4 and medium in bin 7. We expect
individuals to be at greater risk of lethal effects than sublethal effects. We anticipate risk of
mortality to aquatic invertebrate prey to be high and the risk to prey fish to be low to medium for
all uses and bins.

Risk to the species from labeled uses across the range:
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 Total overlap 18.87%: Estimated
mortality among exposed
individuals: 2/4(M&H), 7(L
&M)

Sublethal — growth (G), reproduction (R) and behavior (B) | Total overlap 18.87%: Estimated
sublethal effects among exposed
individuals:

G:2/4(L&M),7(L):
R:2/4(L),7(L);
B:2/4(L&M&H),7(L)

Use areas - Prey item mortality Total overlap 18.87%: Estimated
mortality among exposed aquatic
invertebrate prey: 2/4(H),
7(M&H); Estimated mortality
among exposed prey fish:
2/4(L&H), 7(L&M)

Direct (mortality) Mosquito control overlap 0.95%;
Estimated mortality among
exposed individuals: 2/4(H),7(L)
Sublethal — growth (G), reproduction (R) and behavior (B) | Mosquito control overlap 0.95%:
Estimated sublethal effects
among exposed individuals:
G:2/4(M),7(L);

R:2/4(L),7(L);

B:2/4(M),7(L)

Indirect Mosquito control overlap 0.95%:
Estimated mortality among
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exposed aquatic invertebrate
prey: 2/4(H), 7(H); Estimated
mortality among exposed prey
fish: 2/4(H),7(L)

Risk modifiers: White sturgeon in the Kootenai River system and elsewhere are considered
opportunistic feeders. White sturgeon more than 70 centimeters (28 inches) in length feed on a
variety of prey items including clams, snails, aquatic insects, and fish. Young feed mostly on the
larvae of aquatic insects, crustaceans, and molluscs. A significant portion of the diet of larger
sturgeon consists of fish. White sturgeon are broadcast spawners, releasing their eggs and sperm
in fast water. Based upon recent studies, Kootenai River white sturgeon spawn during the period
of historical peak flows from May through July. Following fertilization, eggs adhere to the river
substrate and hatch after a relatively brief incubation period of 8 to 15 days, depending on water
temperature. Recently hatched yolk-sac larvae swim or drift in the current for a period of several
hours and then settle back into interstitial spaces in the substrate. Larval white sturgeon require
an additional 20 to 30 days to metamorphose into juveniles with a full complement of fin rays
and scutes. Males may reach sexual maturity in about 9 years, females in 13-16 years. They may
live over 100 years. Kootenai River White sturgeon are land-locked but move throughout their
range to spawn.

Indirect effects to benthic macroinvertebrate and fish prey: Results of higher tier studies, such as
outdoor mesocosms and field studies described in EPA’s BE, suggest that malathion’s toxicity to
benthic macroinvertebrate and fish communities may be modulated through a variety of means.
In contrast to laboratory toxicity studies on individual aquatic invertebrate or fish species, stream
studies often show variable effects to these biotic communities that predators such as fish rely
upon. Many stream and mesocosm studies suggest that recovery of impacted benthic
macroinvertebrates is likely if there is sufficient time for recolonization between applications.
Recovery of benthic macroinvertebrate communities post-exposure occurs via drift, aerial
recolonization of adult aquatic insects (such as midges, dragonflies, caddisflies), and persistence
of benthic macroinvertebrates in exposed areas from in-stream refugia or resistant life stages,
such as diapausing eggs or nymphs. Because aquatic invertebrates and fish communities exhibit
a range of sensitivities to malathion, abundance of invertebrates or fish is expected to be reduced
where exposure occurs, but not completely eliminated. Since the white sturgeon is a generalist
feeder that relies on a variety of benthic aquatic invertebrate and fish prey, short-term indirect
effects to some prey species within aquatic invertebrate and fish communities are anticipated to
have a limited effect on the Alabama sturgeon food resources.

Allowable uses driving effects/other considerations: The use type that accounts for most of the
overlap is Wheat (13.61%). Lethal effects from this use could be high in streams/rivers (bin 2
and 4) where Wheat usage occurs, but low in larger ponds/lakes (bin 7). Because we are using
bin 2 estimates as an upper bound of Bin 4 exposures, effects may sometimes be overestimated
for White sturgeon in the larger flowing waters (bin 4). For individuals in Bin 4 waters near the
confluence of a smaller streams (bin 2) or in nearshore areas where use sites are close to the
river/stream edge effects, estimates will be more realistic.
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Mosquito Control: Mosquito control may occur over a small portion of the species range (0.95%
overlap). Exposed individuals could experience high mortality in Bin 2/4 and low mortality in
bin 7; however, the same considerations described above regarding Bin 4 waters apply to
mosquito control activities.

In the “Approach to the Effects Analysis” section of the main body of the Opinion we described
specific considerations we made for species that occur in bins 3 and 4 as they were modeled in
such a way that likely resulted in overestimation of estimated environmental concentrations, thus
overestimating potential exposure. While the White sturgeon does occupy other aquatic habitats
that may be exposed to potentially high levels of malathion due to lower volume in those
habitats, they can mitigate their potential risk of exposure to malathion by at least partially using
these higher flowing aquatic habitats, reducing their overall risk.

Overall Risk: [] High X Medium [ Low

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

Mosquito Control D,I 3,351 2,47 4
0.95 NA NA 7L

Other Crops D.I 729 24,7 4
0.21 0 0.00 ™

Other Row Crops D.I 0 24,7 4
0.00 0 0.00 ™

Other Grains D,I 7,271 2,47 4
2.06 6,940 1.96 ™

Corn DI 4 2,47 4
0.00 0 0.00 ™
Developed D.I 2,488 0.70 124 0.04 24,7 2M

! Direct effects (D), Indirect effects (I), 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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Wheat D,I 48,146 2,47 4
13.61 48,146 13.61 ™
2H
gffj;?}f:ui‘ DI 1,035 24,7 4
0.29 1,111 0.31 ™
2H
Pasture D,I 6,999 24,7 4
1.98 6,999 1.98 ™
2H
Nurseries D.I 59 24,7 4
0.02 59 0.02 ™
Sub-TOTAL (D): 66.732
Other uses with direct ejfects3 ’ 18.87 63,380 17.96
Sub-TOTAL (I): 66.732
Other uses with indirect eﬁ’ects3 ’ 18.87 63,380 17.96

~We consider the bin 2 estimates as an upper bound of bin 3 & 4 exposures.
# acres in species range: 353,713 acres
% of range in California (i.e., where CalPUR data is available): 0%

Range overlap with Federal lands: 247,235 acres, 69.897%

Overall Usage: X High [] Medium [ Low

CONSERVATION MEASURES

Rain restriction: Given the relatively short half-life of malathion and rapid degradation via
hydrolysis and other processes, persistence of malathion in storm run-off into most aquatic
habitats is not anticipated to last longer than 48 hours under typical pH values, (i.e., 6.5-8.5) and
water temperatures corresponding to growing season. Restricting malathion application to
periods where rain is not forecasted for at least 48 hours or when the soil is not saturated will

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.

Fishes, Entity ID: 314



Appendix K-A6 27

provide time for the pesticide to degrade before runoff into aquatic habitats can occur, decreasing
exposure and risk.

Aquatic habitat buffers: Application buffers, which specify on the label a distance from water
bodies where pesticides are not to be applied, are designed to reduce spray drift from entering
sensitive non-target areas, thereby providing protection to aquatic species. While the exact
amount of spray drift reduction depends on the physical traits of the aquatic ecosystem (e.g. flow
rate, volume, etc.) as well as the application method, we can expect (based on AgDRIFT
modeling) spray drift reductions ranging from 40 to 91%, with low flow and low volume aquatic
habitats receiving the most reduction in spray drift deposition. In many cases, these buffers
reduce exposure to aquatic organisms and subsequent risk of direct and indirect effects.

Residential use label changes: New restrictions to the method and frequency of application for
residential use of malathion are expected to 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 any initial residues to degrade prior to the next application. In addition, exposure to
aquatic organisms is reduced due to buffers from waterways and restrictions to application
during periods where rain is not forecasted within 24 hours or when the soil is not saturated.

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 (depending on the specific crop). This will help reduce the
amount of malathion used and decrease potential exposure to the species, thus decreasing the risk
of both indirect and direct effects to the species.

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 white sturgeon (Kootenai River Pop.). As discussed
below, even though vulnerability and usage are high for this species, risk is medium, and we
anticipate the likelihood of exposure of large numbers of individuals of this this DPS to
malathion is low. While we anticipate that small numbers of individuals will be affected over the
duration of the proposed action, we do not expect species-level effects to occur.

The Kootenai River population of the white sturgeon has a high vulnerability based on its status,
distribution, and trends. Although the white sturgeon species is wide-ranging, the listed entity

Fishes, Entity ID: 314



Appendix K-A6 28

(Kootenai River population) has a smaller range (>300,000 acres). This population had
experienced a decline over a number of decades and has relatively small numbers (approximately
1,700 individuals), exacerbated by a low reproduction rate and likely low juvenile recruitment,
although annual survival rates are estimated to be high (96%). While water quality issues were
initially identified as concerns for the species prior to the construction of Libby Dam; much of
the impact to continued lack of recruitment and declining numbers appear to be related to
operation of the dam, and other activities such as elimination of side-channel habitat, and diking
and bank stabilization, among other factors.

Where individuals are exposed to malathion applications, we anticipate medium to high levels of
mortality and variable levels of sublethal effects, with higher degrees effects more likely to occur
in the riverine portions of the species’ habitats. We expect survivors would experience low to
high levels of sublethal effects, with each of these effects varying in part by use category. We
generally expect the highest levels of sublethal effects to exposed individuals would result in
behavioral effects in flowing water bodies, although we also anticipate effects to growth and
reproduction in all waterbodies. Effects to prey are variable, with generally high levels of
mortality of invertebrate prey and variable levels of mortality of piscine (fish) prey anticipated.
The risk to the species posed by labeled uses across the range is anticipated to be relatively high
based on the overlap of use layers with the species range (19.81% of individuals of the species
potentially exposed), as described above.

We estimate that approximately 70% of the species range overlaps with Federal lands, where
usage is anticipated to be low. We did not quantitatively evaluate use or usage on Federal lands
that overlap with the species range, but we assume only low levels of usage for this species, per
the rationale related to usage on Federal lands as described in the Opinion. Thus, for the majority
of the species range, we anticipate the likelihood of exposure of the individuals and their prey is
likely to be extremely low.

For the remaining portion of the species range, which occurs on non-Federal lands
(approximately 30% of the range), we anticipate usage will be high (17.96%), based primarily on
the usage data we acquired, as described in the Opinion and summarized for this species above;
this high usage value is driven primarily by high usage estimates for wheat (13.61%). Where
individual fish travel through the stretches of riverine habitat that extend through agricultural
lands, and particularly where malathion is applied to wheat (where most of the usage is
anticipated to occur), we anticipate a greater likelihood of exposure. In these areas, we anticipate
small numbers of individuals would be exposed to malathion applications, especially in narrow
or near-shore reaches that are characterized as small flowing habitats. In those areas, we
anticipate localized effects (e.g., reductions in prey) would occur as a result of applications of
malathion. However, we anticipate additional food resources from upstream sources would
quickly recolonize, or sturgeon would seek out other areas of available prey. In addition, we
anticipate that the conservation measures above, including rain restrictions, aquatic habitat
buffers, residential use label changes, and reduced application number and rates for certain uses,
will further reduce the risk of exposure to the species and its prey resources.
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As stated previously, conservation measures are intended to reduce the amount of malathion
runoff and spray drift that enter into sensitive habitats (e.g., species habitat, aquatic
environments). For example, by placing a 48-hour rain restriction on agricultural applications,
malathion has the ability to degrade after application (e.g., by hydrolysis, other processes) prior
to any rain/runoff events, thus minimizing malathion runoff into aquatic habitats and decreasing
exposure to listed species or their prey resources. Changes to residential labels limits applications
to spot treatments and reduces the number of applications per year (2-4), significantly decreasing
the overall amounts of malathion used in residential areas and resulting amounts of runoff and
drift. Additional reductions in the number of applications and rates allowed for certain crops
(e.g., corn, vegetables and ground fruit) further reduces the amount of malathion used in
agricultural settings, thereby decreasing potential exposure to the species and their prey
resources. Combined, these conservation measures substantially reduce exposure to the white
sturgeon (Kootenai River population) and its prey resources and therefore minimizes overall risk
and adverse effects to the species. Thus, while we anticipate small numbers of individuals would
be affected by mortality, sublethal, or prey base effects, particularly downstream of, or in the
vicinity of these agricultural areas on non-Federal lands, we do not expect species-level effects.

Therefore, we do not anticipate that the Action would appreciably reduce survival and recovery
of the white sturgeon (Kootenai River population) in the wild.

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

Acipenser oxyrinchus Atlantic sturgeon (Gulf subspecies) 286
(=oxyrhynchus) desotoi

Family: Acipenseridae
I ————

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

Status: Threatened

Distribution: Species/Populations widespread or wide-ranging
Number of Populations: Multiple populations (few)

Species Trends: Unknown population trends

Pesticides noted X

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

The Gulf subspecies of the Altlantic sturgeon has populations that occur in several river basins
within the Gulf of Mexico. Some populations of this species number in the thousands, others in
the hundreds, with populations ranging from Alabama to Florida.

The 1991 listing rule cited the following impacts and threats: dams on the Pearl, Alabama, and
Apalachicola rivers and the North Bay arm of St. Andrews Bay; channel improvement and
maintenance activities; dredging and de-snagging; water quality degradation; and contaminants.
All of the dams noted in the listing rule continue to block passage of Gulf sturgeon to historical
spawning habitats and thus either reduce the amount of available spawning habitat or entirely
impede access to it. Since Gulf sturgeon were listed, several new dams have been proposed on
rivers that support Gulf sturgeon. Effects of these dams on Gulf sturgeon and their habitat and
potential mitigating factors continue to be investigated, including the effects of dam operations
on downstream habitats (i.e., both spawning and foraging areas). Dredging to maintain
navigation channels and removal of sediments for beach renourishment occur frequently
throughout the range of the Gulf sturgeon and within designated Gulf sturgeon habitat. These
activities have and continue to threaten the species and affect its designated critical habitat.
Potential threats to Gulf sturgeon critical habitat were documented in the upper Choctawhatchee
and lower Pea Rivers (Popp and Parauka 2004, Newberry and Parauka in press). Potential habitat
threats were identified based on degraded habitat characteristics, such as erosion, riparian
condition, presence of unpaved roads, and presence of agriculture.

Evaluations of water and sediment quality in Gulf sturgeon habitat on the northern Gulf of
Mexico coast have consistently shown elevated pollutant loading in types of tidal coastal rivers
that the sturgeon use in the spring and summer (Hemming et al. 2006, 2008). Perhaps better
understood is the widespread contamination throughout the overwintering feeding habitat of the
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Gulf sturgeon (Brim 1998, 2000, NWFWMD 1997, 1998, 2000, 2002, Hemming 2002, 2003a,
2003b, 2004, 2007). Although the specific effects of these widely varied pollutants on sturgeon
in their various life stages is not clearly understood, there is ample evidence to show potential
deleterious effects to Gulf sturgeon and their habitat. Sulak et al. (2004) suggest that successful
egg fertilization for Gulf sturgeon may+ require a relatively narrow range of pH and calcium ion
concentration. These parameters vary substantially along the length of the Suwannee River. Egg
and larval development are also vulnerable to various forms of pollution and other water quality
parameters (e.g., temperature, dissolved oxygen). Pollution from industrial, agricultural, and
municipal activities is believed responsible for a suite of physical, behavioral, and physiological
impacts to sturgeon worldwide (Karpinsky 1992, Barannikova 1995, Barannikova et al. 1995,
Khodorevskaya et al. 1997, Bickham et al. 1998, Khodorevskaya and Krasikov 1999, Billard and
Lecointre 2001, Kajiwara et al. 2003, Agusa et al. 2004). Although little is known about
contaminant effects on Gulf Sturgeon, a review estimating potential reactions has been
performed (Berg 2006). Loss of habitat associated with pollution and contamination has been
documented for sturgeon species (Verina and Peseridi 1979, Shagaeva et al. 1993, Barannikova
et al. 1995). Specific impacts of pollution and contamination on sturgeon include muscle
atrophy, abnormality of gonad, sperm and egg development, morphogenesis of organs, tumors,
and disruption of hormone production (Graham 1981, Altuf’yev et al. 1992, Dovel et al. 1992,
Georgi 1993; Romanov and Sheveleva 1993, Heath 1995, Khodorevskaya et al. 1997, Kruse and
Scarnecchia 2002). More recently, pharmaceuticals and other endocrinologically active
chemicals have been found in fresh and marine waters at effective concentrations (reviewed in
Fent et al. 2006). These compounds enter the aquatic environment via wastewater treatment
plants, agricultural facilities, and farm runoff (Folmar et al. 1996, Culp et al. 2000, Wildhaber et
al. 2000, Wallin et al. 2002). These products are the source of both natural and synthetic
substances including, but not limited to, polychlorinated biphenyls, phthalates, pesticides, heavy
metals, alkylphenols, polycyclic aromatic hydrocarbons, 17f3-estradiol, 17a-ethinylestradiol, and
bisphenol A (Pait and Nelson 2002, Aguayo et al. 2004, Nakada et al. 2004, Iwanowicz et al.
2009, Bjorkblom et al. 2009). The impact of these exposures on Gulf sturgeon is unknown, but
other species of fish are affected in rivers and streams. For example, one major class of
endocrine disrupting chemicals, estrogenic compounds, have been shown to affect the male to
female sex ratio in fish in streams and rivers via decreased gonad development, physical
feminization, and sex reversal (Folmar et al. 1996). Settlement of these contaminants to the
benthos may affect benthic foragers to a greater extent than pelagic foragers due to foraging
strategies (Geldreich and Clarke 1966).

The majority of published data regarding contaminants and sturgeon health are limited to reports
of tissue concentration levels. While these data are useful and allow for comparison between
individuals, species, and regions, they do not allow researchers to understand the impacts of the
concentrations. There is expectation that Gulf sturgeon are being negatively impacted by organic
and inorganic pollutants given high concentration levels (Berg 2006). Gulf sturgeon collected
from a number of rivers between 1985 and 1991 were analyzed for pesticides and heavy metals
(Bateman and Brim 1994); concentrations of arsenic, mercury, DDT metabolites, toxaphene,
polycyclic aromatic hydrocarbons, and aliphatic hydrocarbons were sufficiently high to warrant
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concern. More recently, 20 juvenile Gulf sturgeon from the Suwannee River, Florida exhibited
an increase in metals concentrations with an increase in individual length (Alam et al. 2000).
Federal and state water quality standards are protective of most taxa in many habitats. However,
impacts of reduced water quality continue to be realized at species-specific and habitat-specific
scales, and magnification through the trophic levels continues to be assessed. Current water
quality standards are not always protective of federally listed species (Augsburger et al. 2003,
Augsburger et al. 2007). To compound the issue, many previously identified water quality
problems realized through violation of state water quality standards are addressed through the
necessarily slow and deliberate process of regulated point and non-point source pollutant load
reductions (Total Maximum Daily Loads, TMDLs) for chemicals that have specific quality
criteria. Because there are thousands of chemicals interacting in our natural environment, many
of them of human design, many do not have Federal or state water quality standards associated
with them. Further, effects of most of these chemicals on the Gulf sturgeon or other protected
species are poorly understood. For these reasons, point and non-point discharges to the Gulf
sturgeon’s habitat continue to be a threat.

Climate change has potential implications for the status of the Gulf sturgeon through alteration of
its habitat. The Intergovernmental Panel on Climate Change concluded that it is very likely that
heat waves, heat extremes, and heavy precipitation events over land will increase during this
century (IPCC 2007). Warmer water, sea level rise, and higher salinity levels could lead to
accelerated changes in habitats utilized by Gulf sturgeon. Saltwater intrusion into freshwater
systems could negatively impact freshwater fish and wildlife habitat, resulting in more saline
inland waters that may eventually lead to major changes in inland water ecosystems and a
reduction in the amount of available freshwater. Changes in water temperature may alter the
growth and life history of fishes, and even moderate changes can make a difference in
distribution and number. Freshwater habitats can be stressed by changes in water quality and
water levels because of anticipated extreme weather periods as mean precipitation is expected to
decrease along with an increase in precipitation intensity. Both droughts and floods could
become more frequent and more severe, which would affect river flow, water temperature, water
quality, channel morphology, estuarine salinity regimes, and many other habitat features
important to the conservation of Gulf sturgeon. A rise in water temperature may create
conditions suitable for invasive and exotic species. Higher water temperatures combined with
increased nutrients from storm runoff may also result in increased invasive submerged and
emergent water plants and phytoplankton, which are the foundation of the food chain. New
species of freshwater fishes may become established with warmer water temperatures (FWC
2009). The rate that climate change and corollary impacts are occurring may outpace the ability
of the Gulf sturgeon to adapt, given its limited geographic distribution and low dispersal rate.
Additional past and ongoing threats may include bycatch, red tide, collision with boats, and
potential hybridization due accidental release of non-native sturgeon.

EB/CE Source:

U.S. Fish and Wildlife Service. 2009. Gulf Sturgeon (Acipenser oxyrhinchus desotoi) 5-Y ear
Review: Summary and Evaluation. Panama City, Florida. pp. 49.
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Overall Vulnerability: [] High X Medium [ Low

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

Risk to individuals if exposed: We anticipate the Atlantic sturgeon will experience direct
mortality or sublethal effects for most uses of malathion at maximum rates for all bins (2, 3, 4, 6,
and 7). The risk of mortality is anticipated to be high in bins 2, 3, 4, and 6 and low to medium for
bin 7. We expect individuals to be at greater risk of lethal effects than sublethal effects. We
anticipate risk to aquatic invertebrate prey will be high in all bins and the risk to prey fish to be
low to medium depending on the bin.

Risk to the species from labeled uses across the range:
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 Total overlap 6.52%: Estimated
mortality among exposed individuals:
2/3/4(M&H), 6(L&M&H), 7(L&M)

Sublethal — growth (G), reproduction (R) and Total overlap 8.54%: Estimated
behavior (B) sublethal effects among exposed
individuals:

G:2/3/4(L&M),6(L&M),7(L&M);
R:2/3/4(L&M),6(L&M),7(L);
B:2/3/4(L&M&H),6(L&M&H),7(L&M)

Use areas - Prey item mortality Total overlap 8.54%: Estimated
mortality among exposed aquatic
invertebrate prey:

2/3/4(H), 6(L&H), 7(L&H);
Estimated mortality among exposed
prey fish:

2/3/4(L&H), 6(L&M&H), 7(L&M)

Direct (mortality) Total overlap 58.52%: Estimated
mortality among exposed aquatic
invertebrate prey: 2/3/4(H), 6(M), 7(L)

Sublethal — growth (G), reproduction (R) and Mosquito control overlap 58.52%:

behavior (B) Estimated sublethal effects among
exposed individuals:
G:2/3/4M),6(L),7(L);
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R:2/3/4(L),6(L),7(L);
B:2/3/4(M),6(M),7(L)

Indirect Total overlap 58.52%: Estimated
mortality among exposed aquatic
invertebrate prey:

2/3/4(H), 6H), 7(H);

Estimated mortality among exposed
prey fish:

2/3/4(M), 6(L), 7(L)

Risk modifiers: Gulf sturgeon are piscivores and invertivores. They feed primarily on benthic
invertebrates and small fishes as available (e.g., worms, crustaceans, aquatic insects, snails, sand
lances). Feeding evidently occurs only during the winter and spring in offshore or estuarine
waters. Upon hatching from their eggs, gulf sturgeon larvae spend the first few days of life
sheltered in interstitial spaces at the spawning site. Young-of-the-year spend 6-10 months
slowing working their way downstream feeding on aquatic insects (e.g., mayflies and
caddisflies), worms (oligochaetes), and bivalve molluscs, and arrive in estuaries and river
mouths by mid-winter where they will spend their next 6 years developing. After spawning, adult
gulf sturgeon migrate downstream to summer resting and holding areas in the mid to lower
reaches of the rivers where they may hold until November. While in freshwater adults lose a
substantial amount of their weight but regain it upon entering the estuaries. Sub adult and non-
spawning adults also spend late spring through fall in these holding areas. By early December all
adult and sub-adult gulf sturgeon return to the marine environment to forage on benthic (bottom
dwelling) invertebrates along the shallow nearshore (2—4-meter depth), barrier island passes, and
in unknown off-shore locations in the gulf. Juvenile gulf sturgeon overwinter in estuaries, river
mouths, and bays; juveniles do not enter the nearshore/offshore marine environments until
around age 6. Gulf sturgeon show a high degree of river-specific fidelity. Adult and sub-adult
gulf sturgeon fast while in freshwater environments and are almost entirely dependent on the
estuarine/marine environment for food. Some juveniles (ages 1-6) will also fast in the freshwater
summer holding areas, but the majority feed year-round in the estuaries, river mouths, and bays.

Indirect effects to aquatic invertebrate and fish prey

Because aquatic invertebrates and fishes exhibit a range of sensitivities to malathion, abundance
of gulf sturgeon prey items is expected to be reduced where exposure occurs, but not completely
eliminated. Reductions in aquatic invertebrate prey density and richness is likely of short
duration with recovery of invertebrate density anticipated to occur within a few weeks, and
invertebrate richness often shortly after. For most fish species that are generalist feeders and rely
on a variety of prey, short-term indirect effects to aquatic invertebrate and fish prey are
anticipated to have a limited effect on gulf sturgeon food resources. These reductions are likely
temporary (based on application frequency), and spatially limited with community recovery over
a short period of time. Thus, we anticipate that risk will be lower than the modeled indirect
effects to invertebrate prey suggest.
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Allowable uses driving effects/other considerations: Gulf sturgeon have a very large range and
there are numerous use types that occur in watersheds where they are found. Uses with the
highest overlap are Developed (2.98%), Pine seed orchard (2.02%), and Other row crops
(0.77%). Because we are using bin 2 estimates as an upper bound of bin 3 & 4 exposures, effects
may sometimes be overestimated for Gulf sturgeon in the larger flowing waters (bins 3 and 4).
For individuals in bin 3 or 4 waters near the confluence of a smaller streams (bin 2) or in
nearshore areas where use sites are close to the river/stream edge effects estimates will be more
realistic.

Mosquito Control: Mosquito control may occur over large portions of the species range (58.52%
overlap). Exposed individuals could experience high mortality; however, the same considerations
described above regarding bin 3 and 4 waters apply to mosquito control activities.

In the “Approach to the Effects Analysis” section of the main body of the Opinion we described
specific considerations that we made for species that occur in bins 3 and 4 as they were modeled
in such a way that likely resulted in overestimation of estimated environmental concentrations,
thus overestimating potential exposure. While the Atlantic sturgeon (Gulf subspecies) does
occupy other aquatic habitats with potentially high levels of malathion exposure, their potential
exposure risk is partially mitigated by their reliance upon higher flowing aquatic habitats,
reducing their overall risk.

Overall Risk: [1 High X Medium [ Low

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

Mosquito Control 25,925,056 2,3,4,6,7 4

58.52 | 2,186,160 | 4.94 7L

Other Crops 315,569 2,3,4,6,7 4

0.71 33 0.00 ™
Other Row Crops 343,198 | 0.77 | 24,887 | 0.06 | 23.4,6,7 2H

! Direct effects (D), Indirect effects (I), 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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3
4
6H
™

2H
3
Other Grains 238,436 2,3,4,6,7 4
6H
0.54 35,788 0.08 ™
2H
3
Corn 128,021 2,3,4,6,7 4
6H
0.29 4,967 0.01 ™
2H
3
Cotton 289,578 2,3,4,6,7 4
6H
0.65 41,619 0.09 ™
M
3
Developed 1,319,439 2,3,4,6,7 4
6L
2.98 65,972 0.15 7L
Rice 382 0.00 75 0.00

2H
3
Wheat 12,359 2,3,4,6,7 4
6H
0.03 2,016 0.00 ™
2H
3
17,481 2,3,4,6,7 4
6H
0.04 4,251 0.01 ™
2H
3
217,027 2,3,4,6,7 4
6H
0.49 | 205,408 | 0.46 ™
Pasture 93 0.00 29 0.00 | 2,3.4,6,7 2H

Vegetables &
Ground Fruit

Orchards &
Vineyards
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Nurseries 7,030 2,3,4,6,7 4
6H
0.02 7,030 0.02 ™
2H
3
Christmas Trees 8 2,3,4,6,7 4
6H
0.00 7 0.00 ™
Sub-TOTAL (D); 3,784,598 437,036 | 0.99
Other uses with direct effects 6.52
Sub-TOTAL (I); 3,784,598 437,036 | 0.99
Other uses with indirect effects 6.52

# acres in species range: 44,298,385 acres
% of range in California (i.e., where CalPUR data is available): 0%
Range overlap with Federal lands: 5,211,432 acres, 11.764%

Overall Usage: [] High X Medium [ Low

CONSERVATION MEASURES

Rain restriction: Given the relatively short half-life of malathion and rapid degradation via
hydrolysis and other processes, persistence of malathion in storm run-off into most aquatic
habitats is not anticipated to last longer than 48 hours under typical pH values, (i.e., 6.5-8.5) and
water temperatures corresponding to growing season. Restricting malathion application to
periods where rain is not forecasted for at least 48 hours or when the soil is not saturated will
provide time for the pesticide to degrade before runoff into aquatic habitats can occur, decreasing
exposure and risk.

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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Aquatic habitat buffers: Application buffers, which specify on the label a distance from water
bodies where pesticides are not to be applied, are designed to reduce spray drift from entering
sensitive non-target areas, thereby providing protection to aquatic species. While the exact
amount of spray drift reduction depends on the physical traits of the aquatic ecosystem (e.g. flow
rate, volume, etc.) as well as the application method, we can expect (based on AgDRIFT
modeling) spray drift reductions ranging from 40 to 91%, with low flow and low volume aquatic
habitats receiving the most reduction in spray drift deposition. In many cases, these buffers
reduce exposure to aquatic organisms and subsequent risk of direct and indirect effects.

Residential use label changes: New restrictions to the method and frequency of application for
residential use of malathion are expected to 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 any initial residues to degrade prior to the next application. In addition, exposure to
aquatic organisms is reduced due to buffers from waterways and restrictions to application
during periods where rain is not forecasted within 24 hours or when the soil is not saturated.

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 (depending on the specific crop). This will help reduce the
amount of malathion used and decrease potential exposure to the species, thus decreasing the risk
of both indirect and direct effects to the species.

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 Atlantic sturgeon (Gulf subspecies). As discussed
below, even though the vulnerability and risk aremedium for this species, we anticipate the
likelihood of exposure to malathion is low. While we anticipate that small numbers of
individuals will be affected over the duration of the proposed action, we do not expect species-
level effects to occur.

The Atlantic (Gulf) sturgeon has a medium vulnerability based on its status, distribution, and
trends. Although the species is wide-ranging (>44 million acres), overall numbers among
populations range from in the hundreds to thousands of individuals. The Atlantic (Gulf) sturgeon
falls under the purview of both the National Marine Fisheries Service (NMFS) (in marine waters)
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and FWS (in inland waters), and encompasses the species’ freshwater range covering the
watersheds draining to the Gulf of Mexico, from Louisiana to Florida. The species is
anadromous, with adults migrating between freshwater spawning areas and nonspawning areas in
marine waters. The NMFS’ Opinion will (or has) address(ed) the species in its marine habitats,
while this analysis addresses only the freshwater phases of the species. Juveniles spend their first
two years in freshwater habitats, while adults are generally found in freshwater habitats from
spring through fall, although some individuals may remain near their freshwater spawning
habitat for longer periods of time. The species is long-lived and has high fecundity, although
lower reproductive rates suggest juvenile recruitment may not be as high. The species is
vulnerable to a variety of threats due to its small number of remaining populations and degraded
habitats. Both juveniles and adults prey on aquatic invertebrates and other fish. However, with
perhaps the exception of young- of-the-year juveniles (i.e., <1 year), individuals feed in the
estuaries and marine waters and are not known to feed in freshwater habitats (FWS 2009 5-Year
Review).

We anticipate both juveniles and adults may be exposed to malathion while in their freshwater
habitats, with adult exposure primarily occurring from spring through fall during spawning
migrations. Where individuals are exposed to malathion applications, we anticipate medium to
high levels of mortality, with survivors experiencing low to high levels of sublethal effects, with
each of these effects varying in part by use category. We generally expect the highest levels of
sublethal effects to exposed individuals would result in behavioral effects. Effects to prey are
variable, with generally high levels of mortality of invertebrate prey and variable levels of
mortality of piscine (fish) prey anticipated. Additionally, we anticipate reductions in prey
abundance and related effects in freshwater habitats would apply primarily to young-of-the-year
juveniles.

The risk to the species posed by labeled uses across the range is anticipated to be relatively high
based on the overlap of use layers with the species range (58.47%), as described above.
However, we anticipate actual usage within the non-Federal portion of the species’ range will be
medium (5.92%), based on the usage data we acquired, as described in the Opinion and
summarized for this species above. Most of this usage relates to mosquito adulticide. We did not
quantitatively evaluate use or usage on Federal lands that overlap with the species range, but we
assume only low levels of usage for this species, per the rationale related to usage on Federal
lands as described in the Biological Opinion. The species range is large (>44 million acres), and
we do not anticipate individuals would necessarily be found in the affected areas of the
waterbodies near application sites when malathion is applied, although very small numbers of
individuals may occur in these areas and be exposed over the duration of the proposed action.
We anticipate most exposure, resulting in mortality, sublethal, and prey base effects, would
occur in smaller flowing streams, where young-of-the-year juveniles may be rearing or foraging.
We anticipate exposure of individual juveniles based on this level of usage would be localized,
with small numbers of juveniles across the range exposed to runoff from pesticide applications.
Additionally, where localized effects (e.g., reductions in prey) occur as a result of applications of
malathion, we anticipate additional food resources from upstream sources would quickly
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recolonize, or sturgeon would seek out other areas of available prey. In addition, we anticipate
that the conservation measures above, including rain restrictions, aquatic habitat buffers,
residential use label changes, and reduced application number and rates for certain uses, will
further reduce the risk of exposure to the species and its prey resources.

As stated previously, conservation measures are intended to reduce the amount of malathion
runoff and spray drift that enter into sensitive habitats (e.g., species habitat, aquatic
environments). For example, by placing a 48-hour rain restriction on agricultural applications,
malathion has the ability to degrade after application (e.g., by hydrolysis, other processes) prior
to any rain/runoff events, thus minimizing malathion runoff into aquatic habitats and decreasing
exposure to listed species or their prey resources. Changes to residential labels limits applications
to spot treatments and reduces the number of applications per year (2-4), significantly decreasing
the overall amounts of malathion used in residential areas and resulting amounts of runoff and
drift. Additional reductions in the number of applications and rates allowed for certain crops
(e.g., corn, vegetables and ground fruit) further reduces the amount of malathion used in
agricultural settings, thereby decreasing potential exposure to the species and their prey
resources. Combined, these conservation measures substantially reduce exposure to the Atlantic
sturgeon (Gulf subspecies) and its prey resources and therefore minimizes overall risk and
adverse effects to the species. Thus, while we anticipate very small numbers of individuals
would be adversely affected by mortality, sublethal, or prey base effects, we do not expect
species-level effects.

Therefore, we do not anticipate that the Action would appreciably reduce survival and recovery
of the Atlantic sturgeon (Gulf subspecies) in the wild.

Conclusion: Not likely to jeopardize
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Integration and Synthesis Summary: Fishes (Amblyopsidae)

Speoplatyrhinus poulsoni Alabama cavefish 236

Family: Amblyopsidae
_______________________________________________________________________________________________________________________________________________|
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: Unknown population trends

Pesticides noted X

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

The Alabama cavefish is known only from Key Cave (formerly known as Coffee Cave) (Aley
1990)) in Key Cave NWR, a satellite unit of the Wheeler NWR complex situated on Tennessee
Valley Authority (TVA) land in Lauderdale County, northwest Alabama. This species is
considered extremely rare with a total population estimate of less than 100 individuals (Kuhajda
2004a). Surveys of caves for additional populations of the species were last conducted between
1992 and 1997 by Kuhajda and Mayden (2001) and were unsuccessful. It is unknown whether
this species has ever had a wider range, as troglobytic (cave) fish generally occur at restricted
localities with small population sizes (Romero ef al. 2010). However, this species' single
occurrence in Key Cave represents one of the most restricted ranges when compared to other
Amblyopsids (fish commonly referred to as cavefish) and may represent a relict population of a
once more widely distributed species (Niemiller and Poulson 2010).

Kuhajda and Mayden (2001) considered the Alabama cavefish population within Key Cave to be
relatively stable between 1967 through 1997. The most recent survey of Key Cave was in 2009
where Kuhajda and Fluker noted a total of 19 specimens in five visits from October 2008
through February 2009. During these surveys, Kuhajda and Fluker (2010) considered the
population stable based on the representation of different size/age classes. They found the
species in three pools: Pool A-4 individuals; Pool B-12 individuals; and, Pool D-3 individuals.
None were found in Pools C, E-J and Lynnys Pool.

Key Cave is in the recharge area of the Mississippian-aged Tuscumbia Limestone aquifer that
approximately lies along the ancient Cretaceous shoreline of the Mississippi Embayment
(Cooper and Kuehne 1974). The cave has a mapped groundwater recharge area of approximately
26 square km (16 square mi). Groundwater flowing through the cave is likely discharged into the
Tennessee River via Collier Spring, which is submerged under Pickwick Reservoir, and
Woodland Spring. There is only one above-ground stream in the recharge area (Kuhajda 2004b,
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U.S. Fish and Wildlife Service 2007). Therefore, most of the surface water enters the Key Cave
karst system through sinkholes or seeps (U.S. Fish and Wildlife Service 2007). Aley (1987)
estimated the mean annual discharge from the Key Cave aquifer as 0.42 to 0.57 cubic meters per
second (15 to 20 cubic feet per second). In general, water levels tend to vary within the cave
(U.S. Fish and Wildlife Service 1990) and may correspond to above-ground conditions, along
with water elevations in Pickwick Lake (Aley 1990), suggesting that droughts may negatively
impact the Key Cave aquifer. The Alabama cavefish does not reproduce every year and has low
fecundity. Due to a longer life, and fewer spawning events, decreased recruitment within a
population will not be immediately realized (Kuhajda 2004b ). Cavefish in general and the
Alabama cavefish specifically show an increase in longevity and a decrease in population growth
rate as habitat availability is reduced (Poulson 1961, Hobbs 1992, Poulson 2001, Kuhajda
2004b).

Since little is known about this species, we must infer aspects of its biology from knowledge of
other related species. Cavefish adults quickly respond and move toward a water surface that is
disturbed by falling water droplets or bat guano, but they also scavenge for food, perhaps relying
on chemosensory organs, originally adapted for bottom feeding, that allow the fish to perceive
chemicals in the water that are related to food sources. In contrast, relatively small, younger fish
scavenge for food exclusively at the bottom, again possibly using chemosensation (Yoshizawa
2015). Bats in general and the gray bat (Myotis grisescens) in particular, are important in the
conservation and management of the Alabama cavefish (Tuttle 1979). In Key Cave, the gray bat
colony is likely the primary source of organic matter through the deposition of guano (U.S. Fish
and Wildlife Service 1990). Additional nutrient sources for cavefish, other than the guano
dropped by bats living at the cave ceiling, is the organic matter brought into the cave system
through sinkholes, sinking streams, and cave entrances by seasonal flooding (Yoshizawa 2015).
In another cavefish, optimum Ozark cavefish (Amblyopsis rosae) habitat also occurs in caves
with large colonies of gray bats (Brown and Todd 1987) or comparatively large sources of
allochthonous (outside surface runoff) matter (U.S. Fish and Wildlife Service 1989). Diminished
organic matter input adversely impacts the aquatic food base in caves. This disruption of food
resources triggers hormonal and other changes in aquatic organisms (Poulson 1961).

The Key Cave entrance and 429 ha (1060 ac) of surface property above the cave (about 10% of
the total known recharge area) is partially protected due to its ownership by the U.S. Fish and
Wildlife Service. However, full protection is not afforded to habitat on private lands, including
portions of the aquifer and especially the sinkholes throughout the recharge area. This species
exists in a fragile ecosystem and continues to face threats from groundwater degradation, lower
groundwater levels, in addition to a diminished organic matter input by bats. Survey reports of
caves in the area showed large populations of gray bats in the late 1990s (Hudson 1997).
However, during the last 15 years, the reduction of bat populations and guano deposits in Key
Cave (Gates 2015, 2014, pers. comm.) may have reduced the nutrient cycling in cave waters
(Kuhada 2004b). White-nose syndrome is causing increased bat mortality and population losses
due to impacts on the species during hibernation and emergence (Reeder et al. 2012, Verant et al.
2014). Thus, the amount of nutrients in the form of bat guano may be decreasing and the overall
carbon exchange in the groundwater declining. This species' small population size also
contributes to its vulnerability. Though progress has been made towards the conservation of this
species' and its habitat, to date none of the recovery criteria have been met.
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Samples of gray bats from Cave Springs Cave on Wheeler NWR proper, 88 km (55 mi) east of
Key Cave have shown that bats are a sensitive indicator of both the level and geographic extent
of Tennessee River contamination from the former DDT plant near Huntsville, Alabama (Clark
et al. 1988). Pesticide residue in guano of gray bats has been well documented in caves
throughout the Southeast (Clark et al. 1983a, 1983b, 1980) and has been attributed to bats
feeding on arthropods exposed to pesticides following agricultural application (Clark et al. 1978;
Clawson 1991, Clawson and Clark 1989). Direct leaching of pesticides from guano into the cave
water may threaten the physiology and behavior of the Alabama cavefish (Kuhajda 2016, pers.
comm.), and it may reduce food resources such as arthropods.

The NWR consists of rolling hills and crop land, including a 15-ha (38 ac) sinkhole pond. The
sinkhole and associated waterways are buffered by at least 10 m (32 ft) of standing vegetation
and are protected by at least a 30 m (100 ft) buffer from pesticide spraying. Past farming
practices have led to severe soil erosion problems; however, current management efforts by the
NWR include erosion control to enhance the water quality for the endangered species inhabiting
Key Cave. Aley (1987) mapped and characterized the sinkholes and sinking streams of the Key
Cave aquifer and noted that many of the sinkholes are broad and shallow, thus conducive to row
crop farming and they also may demonstrate a ponding effect after runoff from significant rain
events. The gradual shape of these sinkholes may allow pesticides to enter the aquifer at a greater
rate in contrast to pesticides entering the groundwater through non-sinkhole areas. Aley (1987)
states that sinkholes pose significant high hazards (entry) for pesticides to enter groundwater.
Aley (1987) also designated as High Hazard areas (where there is a high probability of pesticides
entering the aquifer) within 3084 m (10000 ft) of Key Cave and all sinkholes within the Key
Cave Aquifer recharge area. Because monitoring or testing of groundwater has not occurred,
specific information regarding the effects of this change are unknown (Hurt 2016, pers. comm.).
Prior to 2013, the Cooperative Farming Program at Key Cave NWR allowed planting of
Genetically Modified Organism (GMO) crops in 12 managed and rotated agricultural fields. The
change of pesticide type and application rate when converting from GMO to non-GMO
agriculture has been shown to increase pesticide accumulation in bat guano (Clark et al. 1988,
1983a, 1983b, 1980; Clawson 1991, Clawson and Clark 1989), possibly increase pesticide runoff
into the aquifer, and correspondingly increase pesticide concentrations in groundwater, fish, and
fish prey sources (Hurt 2015, pers. comm.). Currently, approximately 119 ha (295 ac) of Key
Cave NWR are seasonally managed for row crop production and 127 ha (315 ac) are managed
and rotated as early successional fields or for native warm season grasses.

Due to increasing urban development in the Florence area within the recharge area for Key Cave,
the species is likely to be subjected to developmental impacts in the future (Kuhajda 2004b ).
Planned industrial development of the Key Cave recharge area could alter drainage and
hydrological patterns within the recharge area for Key Cave (U.S. Fish and Wildlife
Service1990) through increases in groundwater pumping, stormwater runoff, urbanization and
ancillary construction projects such as houses, small businesses, roads, utilities and easements
(KPS Group 2007).

This highly endemic species with an extremely localized range makes Alabama cavefish
vulnerable to extirpation from catastrophic events, such as toxic spills, or changes in flow
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regime, and changes in aquifer recharge due to pumping for public water supply or irrigation.
Loss of connectivity between pools occupied by Alabama cavefish, due to decreased water
recharge or increased water removal, could limit recovery of the species (George et al.2008).

EB/CE Source:
U.S. Fish and Wildlife Service. 2019. Amendment to the Alabama Cavefish Recovery Plan.
Atlanta, Georgia. pp. 5

U.S. Fish and Wildlife Service. 2017. Alabama Cavefish (Speoplatyrhinus poulsoni) 5-Year
Review: Summary and Evaluation. Jackson, Mississppi. pp. 29.

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 the Alabama cavefish will experience direct
mortality and sublethal effects for most uses of malathion for all bin 6. The risk of direct
mortality is expected to be high. We expect individuals to be at greater risk of lethal effects than
sublethal effects. We anticipate risk to aquatic invertebrate prey to be high for nearly all uses and
high for prey fish for a few uses.

Risk to the species from labeled uses across the range:
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 Total overlap 17.92%: high
levels of mortality

Sublethal — growth (G), reproduction (R) and behavior (B) | Total overlap 17.92%: medium
levels of effect on behavior and
growth

Use areas - Prey item mortality Total overlap 17.92%: high
levels of mortality to aquatic
invertebrate prey and prey fish
(for a few uses)

Direct (mortality) Mosquito control overlap
57.17%: high levels of effect on
aquatic invertebrate prey
Sublethal — growth (G), reproduction (R) and behavior (B) | Mosquito control overlap
57.17%: low levels of effect
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Indirect Mosquito control overlap
57.17%: high levels of mortality
to aquatic invertebrate prey and
low mortality among prey fish

Risk modifiers:

Due to the subterranean nature of the Alabama cavefish and existing protections of the cave and
a portion of the related recharge area, we do not anticipate direct exposure to underground
invertebrate prey that the cavefish relies upon. Key Cave National Wildlife Refuge was formed
in 1997 through the purchase of land that provides protection to the cave entrance where the only
known population of Alabama cavefish is known to occur and approximately 10% of the
surrounding recharge area (429 ha or 1060 ac) (USFWS 2017 5 year review). The 1,060 acre
federally owned and protected recharge area was designated as a high hazard potential area in
recognition of the high transmissivity and number of sinkholes connected to Alabama cavefish
occupied areas. If exposure to invertebrate prey were to occur, it is anticipated that the most
likely scenario given the relatively short half-life of malathion and the subterranean habitat,
would be from runoff or potential rapid infiltration into areas such as sinkholes in medium to
lower hazard potential recharge areas immediately after a large area application of malathion.
Because aquatic invertebrates exhibit a range of sensitivities to malathion, abundance of sub-
surface invertebrates is expected to be reduced and localized within different formations within
the aquifer where exposure occurs, but not completely eliminated. Reductions in aquatic
invertebrate prey density and richness would likely be of short duration with recovery of
invertebrate density anticipated to occur within a short period of time. Food resources that the
Alabama cavefish are thought to rely upon include a variety of aquatic invertebrates (copepods,
isopods, amphipods, small crayfish and shrimp) (USFWS 2017 5 year review). Since Alabama
cavefish rely on a variety of aquatic invertebrate prey, and other cave fish, short-term indirect
effects to aquatic invertebrate prey base are anticipated to have a limited effect on food
resources. Thus, we anticipate that risk will be lower than the modeled indirect effects to
invertebrate prey and prey fish suggest.

Since the overlap analysis for the Alabama cavefish was completed, a new range map was
developed for this species. The original range map encompassed two counties (Cobert and
Lauderdale counties, Alabama). The new range map excludes Colbert County and therefore the
mosquito adulticide usage associated with that county. Currently, based on the new range map,
we have no data to suggest that malathion is being used within the range of the Alabama cavefish
(i.e., within Lauderdale County) for mosquito adulticide applications, and we do not anticipate
increase usage in the future at this time.

Allowable uses driving effects/other considerations:

Due to fate and transport properties of malathion, the subterranean nature of the Alabama
cavefish, low volume of pesticide applied for mosquito control, and existing protections for
recharge areas near Key Cave, we do not anticipate mosquito adulticide applications, if they
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were to occur outside of the Key Cave National Wildlife Refuge, would result in exposure to the
species.

Overall Risk: X High [] Medium [ Low

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

Mosquito Control D,I 37,881 24.44 3,300 2.13 6 6M
Other Crops DI 205 0.13 0 0 6 6H
Other Row Crops D,I 10 0.01 10 0.01 6 6H
Other Grains DI 63 0.04 63 0.04 6 6H
Corn D,1 12,896 8.3 585 0.38 6 6H
Cotton D,I 10,402 6.71 7,589 4.9 6 6H
Developed D,1 11,645 7.51 582 0.38 6 6L
Open Space Dl 11,234 | 7.25 562 0.36 6 6L
Developed

Wheat D,I 95 0.05 95 0.06 6 6H
Vegetables & Dl 1 <0.01 1 <0.01 6 6H
Ground Fruit

Orchards & bl 2 <001 | 074 | <0.01 6 6H
Vineyards

Pasture DI 0 <0.01 0 <0.01 6 6H
Nurseries D.I 14 0.01 14 0.01 6 6H

-TOTAL (D):
Sub-TOTAL ( )3 46,568 | 3004 | 9,503 | 6.13
Other uses with direct effects
-TOTAL (I):
S‘fb , (_) ( )3 46,568 | 30.04 | 9,503 6.13
Other uses with indirect effects

# acres in species range: 224,194 acres
% of range in California (i.e., where CalPUR data is available): 0%
Range overlap with Federal lands: 17,539 acres, 7.823%

! Direct effects (D), Indirect effects (I), 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-TOTALSs.
4 TOTAL includes usage on all use sites with effects, including mosquito control.
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Overall Usage: [] High Medium [ Low

CONSERVATION MEASURES

Rain restriction: Given the relatively short half-life of malathion and rapid degradation via
hydrolysis and other processes, persistence of malathion in storm run-off into most aquatic
habitats is not anticipated to last longer than 48 hours under typical pH values, (i.e., 6.5-8.5) and
water temperatures corresponding to growing season. Restricting malathion application to
periods where rain is not forecasted for at least 48 hours or when the soil is not saturated will
provide time for the pesticide to degrade before runoff into aquatic habitats can occur, decreasing
exposure and risk.

Aquatic habitat buffers: Application buffers, which specify on the label a distance from water
bodies where pesticides are not to be applied, are designed to reduce spray drift from entering
sensitive non-target areas, thereby providing protection to aquatic species. While the exact
amount of spray drift reduction depends on the physical traits of the aquatic ecosystem (e.g. flow
rate, volume, etc.) as well as the application method, we can expect (based on AgDRIFT
modeling) spray drift reductions ranging from 40 to 91%, with low flow and low volume aquatic
habitats receiving the most reduction in spray drift deposition. In many cases, these buffers
reduce exposure to aquatic organisms and subsequent risk of direct and indirect effects.

Residential use label changes: New restrictions to the method and frequency of application for
residential use of malathion are expected to 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 any initial residues to degrade prior to the next application. In addition, exposure to
aquatic organisms is reduced due to buffers from waterways and restrictions to application
during periods where rain is not forecasted within 24 hours or when the soil is not saturated.

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 (depending on the specific crop). This will help reduce the
amount of malathion used and decrease potential exposure to the species, thus decreasing the risk
of both indirect and direct effects to the species.

The following species-specific measure is now part of the Action and will be included in
BulletinsLive! Two:

Species specific measures: In addition to the general label changes that would apply to all uses
specified on the label, which would be protective of a wide range of species, the registrants have
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also agreed to additional conservation measures, such as pesticide use limitation areas in
BulletingsLive! Within the range of the Alabama cavefish, including areas within the Key Cave
National Wildlife Refuge, applicators will be prohibited from applying malathion for agricultural
uses within 50 ft (ground application) or 100 ft (aerial application) from the edge of sinkholes or
springs to avoid introducing malathion into the habitats in which the species occurs. Application
buffers, which specify on the label a distance from water bodies where pesticides are not to be
applied, are designed to reduce spray drift from entering sensitive non-target areas, thereby
providing protection to species. While the exact amount of spray drift reduction will vary
depending on traits of the ecosystem (e.g. flow rate, volume, etc.) as well as the application
method, based on AgDRIFT modeling we expect spray drift reductions ranging from 82 to 90%.
The Service evaluated these additional measures and concluded that, in addition to changes to
the general labels, will provide the necessary levels of protection for the species.

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 Alabama cavefish. As discussed below, even though
the vulnerability and risk are high for this species, we anticipate the likelihood of exposure to
malathion is low, and the implementation of the general and species-specific conservation
measure described above is expected to further reduce the likelihood of exposure. While we
anticipate that small numbers of individuals will be affected over the duration of the proposed
action, we do not expect species-level effects to occur.

The Alabama cave fish is known from a single cave and is one of the rarest cavefish in the
United States. Due to its subterranean habitats, the species has an extremely limited distribution.
The subterranean habitat occupied by the species is susceptible to ground water contamination
from surface runoff because of the rapid penetration of contaminants through pervious substrate
with little natural filtration. Additionally, we anticipate its food source is based in part on
nutrients from bat guano, which also provides a pathway for malathion and other contaminants to
both enter the species’ habitat and be available via its food source. The species may be exposed
from terrestrial use sites or via contaminated bat guano from bats foraging in nearby areas (e.g.,
agricultural), and any substantial loss of individuals would be catastrophic for this highly
vulnerable species.

Overlap with the species range is high (~75%), primarily related to mosquito control (57%), corn
(6%), developed (7%), and cotton (7%) uses. Usage is moderate on the non-Federal portion of
the species range, primarily related to cotton usage, although other categories also contribute to
this level of usage. As discussed above in the “Risk Modifier” section, the species current range
was recently updated (to exclude Colbert County, Alabama) and no longer overlaps with areas
where we anticipate mosquito adulticide usage would occur, based on the available usage data.
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Therefore, we anticpate mosquito adulticide use within the species range to be zero based on
current usage data. We did not quantitatively evaluate use or usage on Federal lands that overlap
with the species range, but we assume only low levels of usage for this species, per the rationale
related to usage on Federal lands as described in the Biological Opinion.

As discussed previously, the Key Cave entrance and 429 ha (1,060 ac) of surface property above the
cave (about 10% of the total known recharge area) inhabited by the Alabama cavefish is partially
protected due to its ownership by the U.S. Fish and Wildlife Service. We anticipate that malathion
use on the refuge in areas that would reach the species either through exposure of individuals or their
food source would be reduced given the protective measures (e.g., buffers) that would be
implemented over the duration of the action. On the refuge, vegetative buffers around the sinkhole
pond of 10 m and restricted pesticide spraying within a minimum 30 m buffer distance from the cave
entrance will remain in place over the duration of the action. While the cave entrance and the pools
in which the species lives is on a National Wildlife Refuge, the Federal lands component of the
species range is relatively low (~7.8%), and much of the recharge area that provides water and
other inputs to the species within its habitat is located off of Federal lands. As noted above, full
protection for the species is not afforded to its habitat on the surrounding private lands, including
portions of the aquifer and especially the sinkholes throughout the recharge area. Thus, we anticipate
that usage on non-Federal lands would be the most likely source of malathion that entered the cave
habitat and result in exposure to individuals in their pool habitat or their forage base originating
inside the cave. The majority of the recharge areas (90%) is on non-Federal lands, and we estimate
malathion usage to be medium (6% usage) in these areas, based on standard usage data. While we do
not necessary assume that all usage from non-Federal areas would reach the pools the species
inhabits, we do anticipate that this level of usage would result in exposure of at least small numbers
of individual cavefish. Based on the 2019 Recovery Plan Amendment, the drivers for concern
presently for diminished groundwater quality are related to reductions in aquifer levels due to
groundwater pumping, stormwater runoff, and adjacent urbanization. We expect some direct
leaching of pesticides from guano into the cave water could reduce food resources such as
arthropods, however we do not expect them to be completely eliminated and will likely rebound
in population numbers with recovery of invertebrate density anticipated to occur within a short
period of time. Thus, while we do not anticipate exposure from activities that occur on the
refuge, the usage expected to occur on the surrounding non-Federal lands may impact small
numbers of individuals over the duration of the proposed action. However, we anticipate that the
conservation measures above, including rain restrictions, aquatic habitat buffers, residential use
label changes, reduced application number and rates for certain uses, and a species-specific
measure (avoiding applications within 50 feet (ground applications)/100 feet (aerial applications)
from the edge of sinkholes or springs, will further reduce the risk of exposure to the species and
its prey resources.

As stated previously, conservation measures are intended to reduce the amount of malathion
runoff and spray drift that enter into sensitive habitats (e.g., species habitat, subterranean caves).
For example, by placing a 48-hour rain restriction on agricultural applications, malathion has the
ability to degrade after application (e.g., by hydrolysis, other processes) prior to any rain/runoff
events, thus minimizing malathion runoff into aquatic habitats (e.g., subterranean
environmentsts) and decreasing exposure to listed species or their prey resources. Changes to
residential labels limits applications to spot treatments and reduces the number of applications
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per year (2-4), significantly decreasing the overall amounts of malathion used in residential areas
and resulting amounts of runoff and drift. Additional reductions in the number of applications
and rates allowed for certain crops (e.g., corn, vegetables and ground fruit) further reduces the
amount of malathion used in agricultural settings, thereby decreasing potential exposure to the
species and their prey resources. Combined, these conservation measures substantially reduce
exposure to the Alabama cavesfish and its prey resources and therefore minimizes overall risk
and adverse effects to the species.

In addition, the species-specific measure (i.e., application buffers around sinkholes and springs)
will minimize any accidental applications directly to this species habitat. The application buffer,
in addition to the rain restrictions, will allow the chemical breakdown of malathion prior to any
potential runoff into these environments. Thus, while we anticipate small numbers of individuals
would be adversely affected by mortality, sublethal, or prey base effects, we do not anticipate
species-level effects.

Therefore, we do not anticipate that the Action would appreciably reduce survival and recovery
of the Alabama cavefish in the wild.

Conclusion: Not likely to jeopardize
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Integration and Synthesis Summary: Fishes (Catostomidae)

Catostomus discobolus yarrowi Zuni bluehead Sucker 3280

Family: Catostomidae
I ————

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

Status: Endangered

Distribution: Small, endemic, constrained, and/or isolated population(s)
Number of Populations: Population size/location(s) unknown

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

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

Population abundance has not been estimated because of the difficulty of detecting and sampling
all habitats. However, results from numerous survey efforts confirm that Zuni bluehead sucker
populations in New Mexico are fragmented and low in numbers. Fish surveys have been
conducted within the Zuni River watershed over multiple years since 1977. Based on available
maps and survey information, we estimate the present range of the Zuni bluehead sucker in New
Mexico to be approximately 5% or less of its historical range. The extent of potential range
reduction in Arizona is not known. Zuni bluehead sucker populations are highly fragmented
within small, isolated springs and stream segments, causing them to be vulnerable to stochastic
events, such as wildfire and episodic drought, and to deleterious genetic effects (USFWS 2013).

The Zuni bluehead sucker faces a variety of threats throughout its range in Arizona and New
Mexico, including water withdrawals, logging, livestock grazing, water impoundments, road
construction, subdivision development, and long-term drought. In New Mexico, water
withdrawals, subdivision development, livestock grazing, road construction, logging, and
drought threaten Zuni bluehead suckers and their habitat. In Arizona, water withdrawals,
livestock grazing, road construction, and drought have affected the Zuni bluehead sucker. These
activities, alone and in combination, contribute to the substantial loss and degradation of habitat
in Arizona and New Mexico. The changes in the flow regimes and loss of habitat from water
withdrawals, sedimentation, and impoundments have reduced and eliminated populations of Zuni
bluehead sucker in both New Mexico and Arizona. These conditions, in combination with the
predicted worsening drought conditions due to climate change, will continue to degrade and
eliminate Zuni bluehead sucker habitat. These threats are intensified by the species’ small range.
The Zuni bluehead sucker populations are highly fragmented within small, isolated springs and
stream segments, causing them to be vulnerable to stochastic events, such as wildfire and
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episodic drought. All known Zuni bluehead sucker populations are small and isolated, increasing
their vulnerability. Due to the reduction in their range and small population size, the remaining
populations of Zuni bluehead sucker experience reduced viability.

EB/CE Source: U.S. Fish and Wildlife Service. 2014. Endangered and Threatened Wildlife and

Plants; Endangered Species Status for the Zuni Bluehead Sucker. Federal Register 79(142):
43131-43161.

Overall Vulnerability: X High [] Medium L[] Low

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

Risk to individuals if exposed: We anticipate the Zuni bluehead sucker will experience direct
mortality or sublethal effects for most uses of malathion in bin 2. The risk of direct mortality is
expected to be high.We expect individuals to be at greater risk of lethal effects than sublethal
effects. We anticipate risk of mortality to aquatic invertebrate prey to be high.

Risk to the species from labeled uses across the range:
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 Total overlap 0.76%: high levels
of mortality

Sublethal — growth (G), reproduction (R) and behavior (B) | Total overlap 0.76%: high levels
of effect on behavior for a few
uses.

Use areas/ - Prey item mortality Total mortality 0.76%: high
levels of mortality on aquatic
invertebrate prey

Direct (mortality) Mosquito Control overlap
44.05%: high levels of mortality
Sublethal — growth (G), reproduction (R) and behavior (B) | Mosquito Control overlap
44.05%: medium levels of effect
on growth and behavior

Indirect Mosquito Control overlap
44.05%: high levels of mortality
on aquatic invertebrate prey

Risk modifiers: The Zuni Bluehead sucker is a benthic feeding omnivore. Dietary items include
algae, caddisflies, mayflies, midges, and various terrestrial insects.

Fishes, Entity ID: 3280



Appendix K-A6 53

Indirect effects to benthic macroinvertebrate prey: Results of higher tier studies, such as outdoor
mesocosms and field studies described in EPA’s BE, suggest that malathion’s toxicity to benthic
macroinvertebrate communities may be modulated through a variety of means. In contrast to
laboratory toxicity studies on individual aquatic invertebrate species, stream studies often show
variable effects to benthic macroinvertebrate communities that predators such as Zuni bluehead
sucker rely upon. Many stream studies suggest that recovery of impacted benthic
macroinvertebrates is likely if there is sufficient time for recolonization between applications.
Recovery of aquatic invertebrates is often rapid following disturbance, whether from flood or
pulsed exposure to contaminants. Recovery of benthic macroinvertebrate communities post-
exposure occurs via drift, aerial recolonization of adult aquatic insects (such as midges,
dragonflies, caddisflies), and persistence of benthic macroinvertebrates in exposed areas from in-
stream refugia or resistant life stages, such as diapausing eggs or nymphs. Because benthic
macroinvertebrates exhibit a range of sensitivities to malathion, abundance of invertebrates is
expected to be reduced where exposure occurs, but not completely eliminated. Reductions in
aquatic invertebrate prey density and richness is likely of short duration with recovery of
invertebrate density anticipated to occur within a few weeks, and invertebrate richness often
shortly after. For omnivorous fish species like the Zuni bluehead sucker that are generalist
feeders relying on a variety of benthic macroinvertebrates, algae and terrestrial insects, any
short-term indirect effects to the aquatic invertebrate prey base are anticipated to have a limited
effect on Zuni sucker’s food resources. Thus, we anticipate that risk will be lower than the
modeled indirect effects to invertebrate prey suggest.

Allowable uses driving effects/other considerations:

Overall Risk: X High [] Medium [ Low

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

Mosquito Control 8,594,428 | 44.05 653,400 3.35 2 2H
Other Crops 29,344 0.15 0 0.00 2 2H
Other Row Crops 0 0.00 0 0.00 2 2H
Other Grains 842 0.00 634 0.00 2 2H
Corn 15,567 0.08 165 0.00 2 2H
Cotton 2 0.00 0 0.00 2 2H

! Direct effects (D), Indirect effects (I), 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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N

Developed 48,922 0.25 2,446 0.01 2 2L
Wheat 10,642 0.05 9,128 0.05 2 2H
Vegetables &
Ground Fruit 16,230 0.08 833 0.00 2 2H
Orchards &
Vineyards 128 0.00 184 0.00 2 2H
Pasture 26,425 0.14 8,137 0.04 2 2H
Nurseries 89 0.00 89 0.00 2 2H
Sub-TOTAL (D); 148,191 21,617
Other uses with direct effects 0.76 0.11
Sub-TOTAL (I); 148,191 21,617
Other uses with indirect effects 0.76 0.11

# acres in species range: 19,509,139 acres
% of range in California (i.e., where CalPUR data is available): 0%
Range overlap with Federal lands: 3,605,641 acres, 18.482%

Overall Usage: [] High [] Medium X Low

CONSERVATION MEASURES

Rain restriction: Given the relatively short half-life of malathion and rapid degradation via
hydrolysis and other processes, persistence of malathion in storm run-off into most aquatic
habitats is not anticipated to last longer than 48 hours under typical pH values, (i.e., 6.5-8.5) and
water temperatures corresponding to growing season. Restricting malathion application to
periods where rain is not forecasted for at least 48 hours or when the soil is not saturated will
provide time for the pesticide to degrade before runoff into aquatic habitats can occur, decreasing
exposure and risk.

Aquatic habitat buffers: Application buffers, which specify on the label a distance from water
bodies where pesticides are not to be applied, are designed to reduce spray drift from entering
sensitive non-target areas, thereby providing protection to aquatic species. While the exact
amount of spray drift reduction depends on the physical traits of the aquatic ecosystem (e.g. flow
rate, volume, etc.) as well as the application method, we can expect (based on AgDRIFT
modeling) spray drift reductions ranging from 40 to 91%, with low flow and low volume aquatic

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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habitats receiving the most reduction in spray drift deposition. In many cases, these buffers
reduce exposure to aquatic organisms and subsequent risk of direct and indirect effects.

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 Zuni bluehead Sucker. As discussed below, even
though the vulnerability and risk are high for this species, we anticipate the likelihood of
exposure to malathion is low. While we anticipate that small numbers of individuals will be
affected over the duration of the proposed action, we do not expect species-level effects to occur.

The Zuni bluehead Sucker has a high vulnerability based on its status, distribution, and trends.
Where individuals are exposed to malathion applications, we anticipate high levels of mortality,
with survivors experiencing sublethal effects, with each of these effects varying in part by use
category. We generally expect the highest levels of sublethal effects to exposed individuals
would result in growth and behavioral effects. Effects to prey are variable, with generally high
levels of mortality anticipated for prey. The risk to the species posed by labeled uses across the
range is anticipated to be relatively high based on the overlap of use layers with the species range
(45%), as described above.

However, we anticipate usage within the non-Federal portion of the species’ range will be low
(3.46%), based primarily on the usage data we acquired, as described in the Opinion and
summarized for this species above. We did not quantitatively evaluate use or usage on Federal
lands that overlap with the species range, but we assume only low levels of usage for this
species, per the rationale related to usage on Federal lands as described in the Biological
Opinion. The species range is very large (>19 million acres), and we do not anticipate
individuals would necessarily be found in the affected areas of the waterbodies near application
sites when malathion is applied, although small numbers of individuals may occur in these areas
and be exposed over the duration of the proposed action. Additionally, where localized effects
(e.g., reductions in prey) occur as a result of applications of malathion, we anticipate additional
food resources from upstream sources would quickly recolonize, or individuals would seek out
other areas of available prey. In addition to the low malathion usage within the species range, we
anticipate that the conservation measures above, including rain restrictions and aquatic habitat
buffers, will further reduce the risk of exposure to the species and its prey resources.

As stated previously, conservation measures are intended to reduce the amount of malathion
runoff and spray drift that enter into sensitive habitats (e.g., species habitat, aquatic
environments). For example, by placing a 48-hour rain restriction on agricultural applications,
malathion has the ability to degrade after application (e.g., by hydrolysis, other processes) prior
to any rain/runoff events, thus minimizing malathion runoff into aquatic habitats and decreasing
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exposure to listed species or their prey resources. Additionally, aquatic application buffers
increase the distance of application to aquatic environments, thereby minimizing potential
runoff. Combined, these conservation measures substantially reduce exposure to the Zuni
bluehead sucker and its prey resources and therefore minimizes overall risk and adverse effects
to the species. Thus, while we anticipate small numbers of individuals would be affected by
mortality, sublethal, or prey base effects, we do not anticipate species-level effects.Thus, while
we anticipate small numbers of individuals would be adversely affected over the duration of the
Action by mortality, sublethal, or prey base effects, we do not expect species-level effects.

Therefore, we do not anticipate that the Action would appreciably reduce survival and recovery
of the Zuni bluehead Sucker in the wild.

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

Catostomus santaanae Santa Ana sucker 312

Family: Catostomidae
I ————

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

Status: Threatened

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

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

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

The Santa Ana sucker is one of only a few native freshwater species of fish currently extant in
southern California. The listed species’ range has been reduced in the three watersheds where it
occurs and there is no opportunity for natural movement between watersheds. Santa Ana suckers
are also patchily distributed within each watershed, with dispersal to other reaches limited by
barriers that prevent or severely limit two-way (upstream and downstream) fish passage within
the respective watersheds. The primary threat to Santa Ana sucker is habitat loss, degradation,
and modification through hydrological modifications rangewide. Additionally, isolation by
impassable barriers or unsuitable habitat limits gene flow within and between watersheds, thus
increasing the vulnerability of small populations to a range of stochastic environmental and
genetic factors.

Currently, the threats to Santa Ana sucker habitat are primarily attributed to past and ongoing
urbanization and the continuing repercussions of human population growth in Los Angeles,
Orange, Riverside, and San Bernardino Counties. Modification, fragmentation, and loss of
habitat have been the primary reasons for the decline in Santa Ana sucker populations throughout
its range compared to its status and distribution historically, and they continue to be significant
threats to the recovery of the species in portions of its range. We classify Factor A threats (all of
which are attributable to or outgrowths of urbanization) to Santa Ana sucker habitat or range into
the following categories: (1) Hydrological modifications, (2) water quality, (3) nonnative
vegetation, (4) wildfire, (5) off-highway vehicle (OHV) use, and (6) mining activities.

Human activities, such as construction of dams, water diversions, flood control channels, roads,
and other impervious surfaces, have altered the hydrology of the watersheds throughout Santa
Ana sucker’s historical range. Hydrological modifications have significantly altered Santa Ana
sucker habitat throughout Santa Ana sucker’s historical range, which has impacted the species
distribution and has resulted in a reduction in the species’ range (that is, the current range is
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smaller compared to its historical range). The water in which the Santa Ana sucker lives is now
distributed differently on the landscape and, in some locations for much of the year, originates
from anthropogenic sources. Dams and other structures prevent fish passage, changing habitat
conditions, reducing I-17 gene flow, and limiting or preventing population replenishment. These
structures also disrupt the distribution of sediment, impacting the quality of foraging and
spawning habitat available to Santa Ana suckers. Additionally, levees and other methods of
channelization, and their maintenance further reduce the quantity and quality of habitat available
for the species.

Water quality and related environmental conditions vary across and within the rivers occupied by
Santa Ana suckers. Natural, unregulated stream flows support the Santa Ana sucker in the East
Fork of the San Gabriel River, whereas, regulated, wastewater discharges support the Santa Ana
sucker in the Santa Ana River. While wastewater-dominated rivers, like the Santa Ana River, are
subject to increased inputs of regulated and unregulated contaminants (Kolpin et al. 2002, pp.
1202-1211; Jenkins et al. 2009, p. 39), more research is needed to determine if the water quality
conditions prescribed by existing regulatory mechanisms are protective of the Santa Ana sucker
and its habitat. For example, wastewater discharges are often warmer than natural groundwater
sources (Swift 2015, in litt.). Elevated water temperatures may degrade Santa Ana sucker habitat
and may promote productivity of nonnative species (Aspen 2015, p. 3). It is also unclear whether
or to what extent organic wastewater compounds and endocrine disrupting compounds are
affecting the species and its habitat. Other factors that may reduce water quality and in turn
impact habitat for the Santa Ana sucker include unregulated discharges (for example, cross-
connected sewers and illegal encampments), although efforts are underway in some areas to
reduce these sources (Riverside County Flood Control and Water Conservation District 2015, in
litt.). Trash and illegal dumping along watercourses can also be sources of contaminants.
Because Santa Ana suckers are aquatic, the species’ habitat quality is closely tied to water
quality; however, more research is needed to identify which variables and at what levels
(quantitative measurements) are most important.

Aquatic habitat may be modified by the presence of nonnative vegetation in a variety of ways.
There are two nonnative, invasive species in particular that substantially modify or curtail Santa
Ana sucker habitat or have the potential to do so: Arundo donax and Compsopogon caeruleus.
Additionally, nonnative wild pigs have been observed in the Santa Ana River watershed.

Santa Ana sucker habitat continues to be degraded and modified through ongoing activities
within each of the three watersheds. Hydrological modifications have limited the amount of
available water and, in the Santa Ana River in particular, such activities continue to reduce
sediment transport. A reduction in the distribution of sediments further reduces and degrades the
quality of available habitat for the Santa Ana sucker. Changes in the quality of the water 1-21
available are also affected by manmade alterations to the three watersheds, especially the Santa
Ana River. Additionally, nonnative, invasive vegetation impacts the Santa Ana sucker by
reducing habitat quality throughout much of the species’ range. More information is needed on
the impact of feral pigs. Although OHV use and recreational mining are currently not considered
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substantial threats to the species’ habitat, they have the potential to impact Santa Ana sucker
habitat in absence of specific management actions and enforcement.

EB/CE Source:
U.S. Fish and Wildlife Service. 2017. Recovery Plan for the Santa Ana Sucker (Catostomus
santaanae). pp. 105.

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 the Santa Ana sucker will experience direct
mortality or sublethal effects for all uses of malathion in all bins (2 and 3). The risk of mortality
is expected to be high for all bins. We expect individuals to be at greater risk of lethal effects
than sublethal effects. We anticipate risk to aquatic invertebrate prey to be high for all uses and
bins.

Risk to the species from labeled uses across the range:
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 Total overlap 18.02%: high
levels of mortality in bins 2/3
Sublethal — growth (G), reproduction (R) and behavior (B) | Total overlap 18.02%: high
levels of effect on behavior for a
few uses.

Use areas - Prey item mortality Total overlap 18.02%: high
levels of mortality on aquatic
invertebrate prey

Direct (mortality) Mosquito control overlap
45.02%: high levels of mortality
in bins 2/3

Sublethal — growth (G), reproduction (R) and behavior (B) | Mosquito control overlap
45.02%: medium level of effect
on behavior and growth

Indirect Mosquito control overlap
45.02%: high levels of mortality
on aquatic invertebrate prey
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Risk modifiers: Santa Ana suckers are specialized invertivores and herbivores that feed
principally on algae, diatoms, detritus, and small invertebrates. Adult suckers also eat the
occasional insect larva.

In the “Approach to the Effects Analysis” section of the main body of the Opinion we described
specific considerations that we made for species that occur in bins 3 and 4 as they were modeled
in such a way that likely resulted in overestimation of estimated environmental concentrations,
thus overestimating potential exposure. Further investigation by EPA into bin 3 and 4 estimated
environmental concentrations indicate that the flow rates in these aquatic habitats are sufficient
to dilute malathion concentrations to a level that will not cause toxic effects to the species. While
the Santa Ana sucker does occupy other aquatic habitats with potentially higher estimated
environmental concentrations of malathion exposure, their potential exposure risk is partially
mitigated by their reliance upon higher flowing aquatic habitats (i.e., bin 3), reducing their
overall risk.

Indirect effects to aquatic invertebrate prey

Results of higher tier studies, such as outdoor mesocosms and field studies described in EPA’s
BE, suggest that malathion’s toxicity to benthic macroinvertebrate communities may be
modulated through a variety of means. In contrast to laboratory toxicity studies on individual
aquatic invertebrate species, stream studies often show variable effects to benthic
macroinvertebrate communities that predators such as fish rely upon. Many stream studies
suggest that recovery of impacted benthic macroinvertebrates is likely if there is sufficient time
for recolonization between applications. Recovery of aquatic invertebrates is often rapid
following disturbance, whether from flood or pulsed exposure to contaminants. Recovery of
benthic macroinvertebrate communities post-exposure occurs via drift, aerial recolonization of
adult aquatic insects (such as midges, dragonflies, caddisflies), and persistence of benthic
macroinvertebrates in exposed areas from in-stream refugia or resistant life stages, such as
diapausing eggs or nymphs. Because benthic macroinvertebrates exhibit a range of sensitivities
to malathion, abundance of invertebrates is expected to be reduced where exposure occurs, but
not completely eliminated. Reductions in aquatic invertebrate prey density and richness is likely
of short duration with recovery of invertebrate density anticipated to occur within a few weeks,
and invertebrate richness often shortly after. Since Santa Ana sucker is a generalist feeder that
relies on a variety of benthic macroinvertebrate prey, short-term indirect effects to aquatic
invertebrate prey base are anticipated to have a limited effect on food resources. Thus, we
anticipate that risk will be lower than the modeled indirect effects to invertebrate prey suggest.

Allowable uses driving effects/other considerations:

Overall Risk: [] High X Medium [] Low

USAGE
Agricultural usage based on CalPUR data: (Anticipated usage within the range based on past
usage data)
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. 2H

Mosquito Control 1,809,975 45.02 NA NA 2.3 3
2H

Other Crops 6,479 016 0 2,3 3
Other Row C 22 6 00015 2,3 2H

er Row Crops 0.00 . , 3
. 2H

Other Grains 683 0.02 0 2.3 3
2H

Corn 69 0.00 506 0.0125 2,3 3
2H

Cotton 199 0.00 0 2,3 3
Developed 700,064 35,003 2,3 M

eveiope ' 17.41 ’ 0.87 ’ 3
2H

Wheat 1,224 0.03 0 2,3 3
Vegetables & 2H

Ground Fruit 6,843 017 13,832 0.344 2,3 3
Orchards & 2H

Vineyards 5,718 014 16 0.0004 2,3 3
0 2H

Pasture 895 0.02 2,3 3
N i 2,421 377 0.0093 2,3 20

urseries ’ 0.06 . ) 3

Sub-TOTAL (D); 724,616 49,739 1.24
Other uses with direct effects 18.02
-TOTAL (I):
Sub-TOTAL ( )3 724,616 49,739 1.24
Other uses with indirect effects 18.02

~We consider the bin 2 estimates as an upper bound of bin 3 & 4 exposures.

# acres in species range: 4,020,649 acres
% of range in California (i.e., where CalPUR data is available): 100%
Range overlap with Federal lands: 2,110,429 acres, 52.490%

! Direct effects (D), Indirect effects (I), 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-TOTALSs.
4 TOTAL includes usage on all use sites with effects, including mosquito control.
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Overall Usage: [ High [ Medium Low

CONSERVATION MEASURES

Rain restriction: Given the relatively short half-life of malathion and rapid degradation via
hydrolysis and other processes, persistence of malathion in storm run-off into most aquatic
habitats is not anticipated to last longer than 48 hours under typical pH values, (i.e., 6.5-8.5) and
water temperatures corresponding to growing season. Restricting malathion application to
periods where rain is not forecasted for at least 48 hours or when the soil is not saturated will
provide time for the pesticide to degrade before runoff into aquatic habitats can occur, decreasing
exposure and risk.

Aquatic habitat buffers: Application buffers, which specify on the label a distance from water
bodies where pesticides are not to be applied, are designed to reduce spray drift from entering
sensitive non-target areas, thereby providing protection to aquatic species. While the exact
amount of spray drift reduction depends on the physical traits of the aquatic ecosystem (e.g. flow
rate, volume, etc.) as well as the application method, we can expect (based on AgDRIFT
modeling) spray drift reductions ranging from 40 to 91%, with low flow and low volume aquatic
habitats receiving the most reduction in spray drift deposition. In many cases, these buffers
reduce exposure to aquatic organisms and subsequent risk of direct and indirect effects.

Residential use label changes: New restrictions to the method and frequency of application for
residential use of malathion are expected to 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 any initial residues to degrade prior to the next application. In addition, exposure to
aquatic organisms is reduced due to buffers from waterways and restrictions to application
during periods where rain is not forecasted within 24 hours or when the soil is not saturated.

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 Santa Ana sucker. As discussed below, even though the
vulnerability is high and the risk is medium for this species, we anticipate the likelihood of
exposure to malathion is low. While we anticipate that small numbers of individuals will be
affected over the duration of the proposed action, we do not expect species-level effects to occur.
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The Santa Ana sucker has a high vulnerability based on its status, distribution, and trends. Where
individuals are exposed to malathion applications, we anticipate high levels of mortality, with
survivors experiencing sublethal effects, with each of these effects varying in part by use
category. We generally expect the highest levels of sublethal effects to exposed individuals
would result in behavioral effects. We anticipate high levels of mortality of invertebrate prey.
The risk to the species posed by labeled uses across the range is anticipated to be relatively high
based on the overlap of use layers with the species range (63%), as described above.

However, we anticipate usage within the non-Federal portion of the species’ range will be low
(1.24%), based primarily on the usage data we acquired, as described in the Opinion and
summarized for this species above. We did not quantitatively evaluate use or usage on Federal
lands that overlap with the species range, but we assume only low levels of usage for this
species, per the rationale related to usage on Federal lands as described in the Biological
Opinion. The species range is very large (>4 million acres), and we do not anticipate individuals
would necessarily be found in the affected areas of the waterbodies near application sites when
malathion is applied, although small numbers of individuals may occur in these areas and be
exposed over the duration of the proposed action. Additionally, where localized effects (e.g.,
reductions in prey) occur as a result of applications of malathion, we anticipate additional food
resources from upstream sources would quickly recolonize, or individuals would seek out other
areas of available prey. In addition to the low malathion usage within the species range, we
anticipate that the conservation measures above, including rain restrictions, aquatic habitat
buffers, and residential use label changes, , will further reduce the risk of exposure to the species
and its prey resources.

As stated previously, conservation measures are intended to reduce the amount of malathion
runoff and spray drift that enter into sensitive habitats (e.g., species habitat, aquatic
environments). For example, by placing a 48-hour rain restriction on agricultural applications,
malathion has the ability to degrade after application (e.g., by hydrolysis, other processes) prior
to any rain/runoff events, thus minimizing malathion runoff into aquatic habitats and decreasing
exposure to listed species or their prey resources. Changes to residential labels limits applications
to spot treatments and reduces the number of applications per year (2-4), significantly decreasing
the overall amounts of malathion used in residential areas and resulting amounts of runoff and
drift. Combined, these conservation measures substantially reduce exposure to the Santa Ana
sucker and its prey resources and therefore minimizes overall risk and adverse effects to the
species. Thus, while we anticipate small numbers of individuals would be affected by mortality,
sublethal, or prey base effects, we do not anticipate species-level effects. Thus, while we
anticipate small numbers of individuals would be adversely affected by mortality, sublethal, or
prey base effects overe the duration of the Acton, we do not anticipate species-level effects.

Therefore, we do not anticipate that the Action would appreciably reduce survival and recovery
of the Santa Ana sucker in the wild.
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Conclusion: Not likely to jeopardize
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Chasmistes liorus June sucker 287

Family: Catostomidae
_______________________________________________________________________________________________________________________________________________|
VULNERABILITY

(Summary of status, environmental baseline and cumulative effects)

This

Status: Endangered; Proposal to reclassify as threatened (November 2019)

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

Number of Populations: Multiple Populations (few) based on proposed rule to reclassify as
threatened

Species Trends: Stable or some populations increaseing, based on proposed rule to reclassify as
threatened

Pesticides noted []

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

The June sucker is native and endemic to Utah Lake and its tributaries, which are the primary
spawning habitat for the species. The June sucker is not found outside of its native range except
in two populations established for conservation purposes. A refuge population was created as
part of the June Sucker Recovery Implementation Plan stocking program to enhance and secure
the species’ population in Utah Lake at the Fisheries Experiment Station hatchery in Logan, Utah
(Service 2015). An additional population was established in Red Butte Reservoir, Salt Lake
County, Utah, in 2004 and is now self-sustaining (Utah Division of Wildlife Resources 2010).
These additional populations have aided in retaining ecologic and genetic diversity in June
sucker, which in turn aids the species in adapting to changing environmental conditions (i.e.,
increases representation) (JSRIP 2018)

Human actions have profoundly changed the Utah Lake drainage and have affected the entire
ecosystem. Anthropogenic changes include habitat alteration and the introduction of non-native
fishes. Habitat alterations include: (1) water development that has altered natural flow events,
reduced annual lake-level stability, and blocked migration corridors; (2) changes in water quality
that have resulted in higher monthly river and lake temperatures, reduced dissolved oxygen
levels, increased sedimentation rates and levels of dissolved solids, and increased turbidity; and
(3) urbanization that has resulted in development of the Provo River flood plain, channelization
of the river, and a reduction in available nursery habitat. The introduction of non-native fishes
has resulted in competition, predation, and water quality changes such as increased turbidity.
Loss of recruitment has resulted from a combination of the above factors.

According to the reclassification rule for June sucker (USFWS 2021), resiliency of June sucker
has improved since the time of listing, with an increase in the wild spawning population of at
least ten-fold, a positive population trend, and increases in both the quality and quantity of
habitat. We project that these conditions will continue to improve based on plans to continue
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successful management actions and implement new projects, such as the Provo River Delta
Restoration Project and the Utah Water Quality Study. Redundancy in June sucker is assured by
the existence of two new populations, including the refuge population maintained at Fisheries
Experimental Station hatchery and an additional naturally selfsustaining population in Red Butte
Reservoir, as well as the presence of water flows in at least two spawning tributaries each year
(Provo River and Hobble Creek), with up to five spawning tributaries available in good water
years. Prior to the June sucker’s listing, there were no refuge populations, and in low water years,
there might be no available spawning tributaries with water throughout the summer.
Representation for the June sucker exists in the form of genetic diversity in the breeding and
stocking program, which has preserved a high degree of genetic variation in the fish stocked in
Utah Lake since listing. Based on these elements, we find that overall viability for the June
sucker has improved since the time of listing.

The first downlisting criterion requires that Provo River flows essential for June sucker spawning
and recruitment are protected (Service 2011). We consider this criterion to have been met. The
second downlisting criterion for June sucker requires that spawning and brood-rearing habitat in
the Provo River and Utah Lake be enhanced or established to provide for the continued existence
of all life stages (Service 1999). We consider this criterion to have been met. Habitat restoration
projects occurred on the Provo River and Hobble Creek, and habitat quality was enhanced in
Utah Lake as a result of nonnative species removal (e.g, carp). The third downlisting criterion
requires that nonnative species that present a threat to the continued existence of June sucker are
reduced or eliminated from Utah Lake. We consider this criterion met, but ongoing. The
common carp was identified as the nonnative species having the greatest adverse impact on June
sucker habitat and resiliency, due to the large-scale changes in water quality and macrophytic
vegetation caused by these fish. The fourth and final downlisting criterion in the June sucker
recovery plan is that an increasing, selfsustaining spawning run of wild June sucker resulting in
significant recruitment over 10 years has been reestablished in the Provo River. We consider this
criterion to be ongoing. This criterion does not define ‘‘significant’’ recruitment. Although the
spawning population of June sucker is increasing, annual stocking continues in order to maintain
the population. An augmentation plan for the June sucker set a goal, for the purposes of meeting
the recovery criterion of a selfsustaining population, of stocking 2.8 million individuals into Utah
Lake (Service and URMCC 1998). The goal was based on early studies of June sucker survival
and the production capabilities of the facilities. As of 2017, more than 800,000 captive-bred June
sucker have been stocked in Utah Lake from the various rearing locations, and a long-term,
continued stocking strategy based on the most up-to-date research on stocking success and
survival rates is under development (JSRIP 2008; UDWR 2017b).

EB/CE Source:

USFWS 2021. Endangered and Threatened Wildlife and Plants; Reclassification of the
Endangered June Sucker to Threatened With a Section 4(d) Rule; Final Rule. 86 Federal Register
01 (January 4, 2021): 192-212.

1999 Recovery Plan
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Overall Vulnerability: [] High X Medium [ Low

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

Risk to individuals if exposed: We anticipate the June sucker will experience direct mortality
or sublethal effects for most uses of malathion in all bins (2, 3, 6, and 7). The risk of mortality is
expected to be high for bins 2, 3, and 6 and medium for bin 7. We expect individuals to be at
greater risk of lethal effects than sublethal effects. We anticipate risk to aquatic invertebrate prey
to be high for nearly all uses and bins.

Risk to the species from labeled uses across the range:
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 Total overlap 10.34%: Estimated
mortality among exposed
individuals: 2/3(M&H), 6(M

&H), 7(L&M)

Sublethal — growth (G), reproduction (R) and behavior Total overlap 10.34%: Estimated
(B) sublethal effects among exposed
individuals:
G:2/3(L&M),6(L&M),7(L&M);
R:2/3(L&M),6(L),7(L);
B:2/3(L&M&H),6(L&M),7(L&M)

Use areas - Prey item mortality Total overlap 10.34%: Estimated
mortality among exposed aquatic
invertebrate prey: 2/3(H), 6(H),
7(M&H)

Direct (mortality) Mosquito control overlap 63.76%;
Estimated mortality among
exposed individuals:
2/3(H),6(M),7(M)

Sublethal — growth (G), reproduction (R) and behavior Mosquito control overlap 63.76%:
(B) Estimated sublethal effects among
exposed individuals:
G:2/3(M),6(L),7(L);
R:2/3(L),6(L),7(L);
B:2/3(M),6(L),7(L)
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Indirect Mosquito control overlap 63.76%:
Estimated mortality among
exposed aquatic invertebrate prey:
2/3(H), 6(H), 7(H)

Risk modifiers: June suckers are opportunistic planktivores. Adults, juveniles, and larvae all
feed on zooplankton. They spawn in large tributary streams mainly in June and most spawning is
completed within a span of five to eight days. Otolith analysis suggests that sexual maturity may
be attained as early as age 5 but at least by age 10. The life span of June suckers may exceed
forty years.

In the “Approach to the Effects Analysis” section of the main body of the Opinion we described
specific considerations that we made for species that occur in bins 3 and 4 as they were modeled
in such a way that likely resulted in overestimation of estimated environmental concentrations,
thus overestimating potential exposure. Further investigation by EPA into bin 3 and 4 estimated
environmental concentrations indicate that the flow rates in these aquatic habitats are sufficient
to dilute malathion concentrations to a level that will not cause toxic effects to the species. While
the June sucker does occupy bin 2 aquatic habitats with potentially higher estimated
environmental concentrations if exposed to malathion, their potential exposure risk is largely
mitigated by their reliance upon larger flowing and larger static aquatic habitats (bins 3, 6, and
7), reducing their overall risk.

Allowable uses driving effects/other considerations: June suckers likely spend most of their time
in lakes/reservoirs so effects estimated by bins 6 and 7 are probably most representative. They do
spawn in tributaries therefore short-term exposures/effects estimated by bins 2/3 would be
applicable. Because we are using bin 2 estimates as an upper bound of bin 3 exposures, effects
may sometimes be overestimated for June suckers in the larger flowing waters (bins 3). For
individuals in bin 3 waters near the confluence of a smaller streams (bin 2) or in nearshore areas
where use sites are close to the river/stream edge effects estimates will be more realistic. The use
types with the highest overlap are Developed (5.80%), Wheat (1.52%), and Pasture (1.37%)
Mosquito Control: Mosquito control may occur over large portions of the species range (63.76%
overlap). Exposed individuals could experience medium mortality in lakes/reservoirs (bins 6 and
7) and high mortality in flowing waters (bins 2 and 3). The same considerations described above
regarding bin 3 waters apply to mosquito control activities.

Since the overlap analysis for the June sucker was completed, a new range map was developed
for this species. The original range map encompassed multliple counties (Box Elder Carbon,
Davis, Juab, Morgan, Salt Lake, San Pete, Summit, Wasatch, and Weber Counties, Utah) that are
no longer considered part of the current range. The new range map only includes Utah County.
Currently, based on the new range map, we have no data to suggest that malathion is being used
within the range of the June sucker (i.e., within Utah County) for mosquito adulticide
applications, and we do not anticipate increase usage in the future at this time.
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Overall Risk: [] High X Medium [ Low

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

Mosquito Control D,I NA NA NA 2,3,6,7

NA ™

Other Crops D.I 46,183 0 0.00 2,3,6,7
1.17 ™

Other Grains D,I 4,582 1,994 0.05 2,3,6,7
0.12 ™

Corn D,I 8,173 157 0.00 2,3,6,7
0.21 ™

Developed D,I 228,555 11,428 0.29 2,3,6,7
5.80 7L

Wheat D,I 59,869 6,813 0.17 2,3,6,7
1.52 ™

Vegetables & D.I 311 220 0.01 2,3,6,7 >
Ground Fruit

0.01 ™

O.rchards & D.I 5,255 2,071 0.05 2,3,6,7 3
Vineyards

0.13 ™

! Direct effects (D), Indirect effects (I), 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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Pasture D.I 53,917 21,890 0.56 2,3,6,7 62{
1.37 ™
2H
Nurseries D.I 560 0.01 560 0.01 2,3,6,7 6.11
™
2H
Christmas Trees D.I 8 8 0.00 2,3,6,7 63H
0.00 ™
Sub-TOTAL D): |, 413 45,140 | 1.15
Other uses with direct effects 10.34
Sgb-TQTAL (1)3 407,413 45,140 1.15
Other uses with indirect effects 10.34

~We consider the bin 2 estimates as an upper bound of bin 3 & 4 exposures.
# acres in species range: 3,941,671 acres
% of range in California (i.e., where CalPUR data is available): 0%

Range overlap with Federal lands: 1,257,406 acres, 31.900%

Overall Usage: [] High [] Medium X Low

CONSERVATION MEASURES

Rain restriction: Given the relatively short half-life of malathion and rapid degradation via
hydrolysis and other processes, persistence of malathion in storm run-off into most aquatic
habitats is not anticipated to last longer than 48 hours under typical pH values, (i.e., 6.5-8.5) and
water temperatures corresponding to growing season. Restricting malathion application to
periods where rain is not forecasted for at least 48 hours or when the soil is not saturated will
provide time for the pesticide to degrade before runoff into aquatic habitats can occur, decreasing
exposure and risk.

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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Aquatic habitat buffers: Application buffers, which specify on the label a distance from water
bodies where pesticides are not to be applied, are designed to reduce spray drift from entering
sensitive non-target areas, thereby providing protection to aquatic species. While the exact
amount of spray drift reduction depends on the physical traits of the aquatic ecosystem (e.g.,
flow rate, volume, etc.) as well as the application method, we can expect (based on AgDRIFT
modeling) spray drift reductions ranging from 40 to 91%, with low flow and low volume aquatic
habitats receiving the most reduction in spray drift deposition. In many cases, these buffers
reduce exposure to aquatic organisms and subsequent risk of direct and indirect effects.

Residential use label changes: New restrictions to the method and frequency of application for
residential use of malathion are expected to 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 any initial residues to degrade prior to the next application. In addition, exposure to
aquatic organisms is reduced due to buffers from waterways and restrictions to application
during periods where rain is not forecasted within 24 hours or when the soil is not saturated.

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 (depending on the specific crop). This will help reduce the
amount of malathion used and decrease potential exposure to the species, thus decreasing the risk
of both indirect and direct effects to the species.

The following species-specific measure for June sucker’s Critical Habitat is now part of the
Action and will be included in BulletinsLive! Two:

Critical Habitat conservation measure: In addition to the general label changes that would
apply to all uses specified on the label, which would be protective of a wide range of species, the
registrants have also agreed to additional conservation measures, such as use limitation areas.

Mosquito Control: Where feasible, avoid application in designated critical habitat from May to
July. If avoidance is not feasible or impairs the ability of the mosquito control district or agency
to protect the public's health and welfare, coordinate with the local FWS Ecological Services
field offices to determine appropriate measures to ensure the proposed application is likely to
have no more than minor effects to the species (FWS points of contact are available through the
Information, Planning, and Consultation (IPaC) website https://ecos.fws.cov/ipac/). The
applicator must retain documentation of the technical assistance and the agreed upon species-
specific measures that were implemented.
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Avoidance and use limitation areas such as the species’ range, critical habitat, or key habitat
types and areas and providing additional space for spray drift to dissipate before depositing in
off-target sites, thus reducing the likelihood the species will come into contact with malathion.

The Service evaluated these additional measures and concluded that, in addition to changes to
the general labels, will provide the necessary levels of protection for the species.

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 June sucker. As discussed below, even though the
vulnerability and risk is medium for this species, we anticipate the likelihood of exposure to
malathion is low. Additionally, the species has been proposed for reclassification from
endangered to threatened, due to a ten-fold increase in spawning populations, a positive
population trend, increases in the quality and quantity of habitat, and the creation of refuge
populations to guard against stochastic events. Thus, while we anticipate that moderate small
numbers of individuals will be affected over the duration of the proposed action, we do not
expect species-level effects to occur.

The June sucker was recently reclassified from endangered to threatened (86 FR 192-212), due
to substantial improvements in the species’ overall status since its original listing as endangered
in 1986. Although populations numbers have increased in recent years and habitat quantity and
quality has improved, we still consider the June sucker as having a moderate vulnerability based
on its status, distribution, and trends. Where individuals are exposed to malathion applications,
we anticipate medium to high levels of mortality, with survivors experiencing sublethal effects,
with each of these effects varying in part by use category. We generally expect the highest levels
of sublethal effects to exposed individuals would result in behavioral effects, although low to
moderate levels of impacts to growth and reproduction are also expected. We generally
anticipate high levels of effects to invertebrate prey where exposure occurs. The risk to the
species posed by labeled uses across the range is anticipated to be relatively high based on the
overlap of use layers with the species range (74%), as described above.

The June sucker is native to Utah Lake and its tributaries, which are the primary spawning
habitat for the species, and is not found outside of its native range except in man-made refuge
populations. A refuge population was established in Red Butte Reservoir, Salt Lake County,
Utah, and has been maintained there since 2004 (Utah Division of Wildlife Resources (UDWR)
2010). The only other population of June sucker is maintained at Utah Division of Wildlife
Resources’s Fisheries Experiment Station in Logan, Utah, as part of the June Sucker Recovery
Implementation Plan stocking program to enhance the species’ population in Utah Lake. Based
on the species updated current range, there are very limited acres of Federal lands that overlap
with the species range. The vast majority of the species range (Lake Utah) is owned by the State
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of Utah. Tributaries to the lake generally include private lands. We did not quantitatively
evaluate use or usage on Federal lands that overlap with the species range, but we assume only
low levels of usage for this species, per the rationale related to usage on Federal lands as
described in the Opinion. The majority of the species range overlaps with non-Federal lands
(state and private lands), and we expect individuals would be exposed to low levels of usage
(<1.15%), based primarily on the usage data we acquired, as described in the Opinion and
summarized for this species above. This value is based soley on agriculutural and non-
agricultural uses (1.15%), since the species range no longer overlaps with areas where we
anticipate mosquito adulticide usage would occur as discussed in the “Risk Modifier” section
above. We expect the effects of exposure would be higher in the smaller water bodies (e.g.,
spawning areas in small tributaries, smaller standing waterbodies) or in shallow areas where
runoff from upland applications may reach the waterbodies.

However, the resilience of the June sucker has improved since listing, with population increases
and improved habitat conditions, as described above. The species has been reclassified from
endangered to threatened. The reclassificiation rule indicates many of their threats remain;
however, it also notes that other threats have been abated, and refuge populations exist to guard
against the effects of stochastic events. The threats identified for this species do not specifically
include use of malathion. Based on the species updated current range, we anticipate medium
overlap with the species range and low estimated usage based on the available usage data., In
addition to the low malathion usage within the species range, we anticipate that the conservation
measures above, including rain restrictions, aquatic habitat buffers, residential use label changes,
and reduced application number and rates for certain uses, will further reduce the risk of
exposure to the species and its prey resources.

As stated previously, conservation measures are intended to reduce the amount of malathion
runoff and spray drift that enter into sensitive habitats (e.g., species habitat, aquatic
environments). For example, by placing a 48-hour rain restriction on agricultural applications,
malathion has the ability to degrade after application (e.g., by hydrolysis, other processes) prior
to any rain/runoff events, thus minimizing malathion runoff into aquatic habitats and decreasing
exposure to listed species or their prey resources. Changes to residential labels limits applications
to spot treatments and reduces the number of applications per year (2-4), significantly decreasing
the overall amounts of malathion used in residential areas and resulting amounts of runoff and
drift. Additional reductions in the number of applications and rates allowed for certain crops
(e.g., corn, vegetables and ground fruit) further reduces the amount of malathion used in
agricultural settings, thereby decreasing potential exposure to the species and their prey
resources. Combined, these conservation measures substantially reduce exposure to the June
sucker and its prey resources and therefore minimizes overall risk and adverse effects to the
species. Thus, while we anticipate small numbers of individuals would be adversely affected by
mortality, sublethal, or prey base effects over the duration of the Action, we do not expect
species-level effects.
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Therefore, we do not anticipate that the Action would appreciably reduce survival and recovery
of the June sucker in the wild.

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

Deltistes luxatus Lost River sucker 288

Family: Catostomidae
I ————

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

Status: Endangered

Distribution: Species/Populations neither constrained nor widespread
Number of Populations: Multiple populations (few)

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

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

Historically, Lost River suckers were extremely abundant throughout the Klamath Basin.
However, as habitats were made unavailable or unsuitable through destruction, obstruction,
modification, and introduction of non-native species, the Lost River sucker declined to relatively
low numbers. Prior to listing, significant amounts of suitable habitat were lost or modified and
distribution was restricted due to conversion of wetlands to agricultural uses and development.
For example, approximately 150,700 ac (61,000 ha) of habitat were lost by lowering Tule and
Lower Klamath Lakes (National Research Council 2004). In addition, several migration barriers
were constructed throughout the range of the species, including the Link River Dam (1921),
Clear Lake Dam (1910), Wilson Diversion Dam (1912), Malone Diversion Dam (1921),
Anderson-Rose Dam (1921), Chiloquin Dam (1914), the railroad (1909), and many smaller
structures (BOR 2000). The 2007 5-year status review for the Lost River sucker recommended
that the species be downlisted to threatened status based on (1) data indicating higher numbers of
Lost River sucker in Upper Klamath Lake than estimated at the time of listing, and (2)
indications that the population in Clear Lake Reservoir was experiencing recruitment. The 2007
status review also discussed the detection of individuals in Tule Lake and the benefits to the
species from restoration activities, but acknowledged that significant threats still remained.

In the 2013 5-Year Review for this species, new data indicated that the reasons provided in the
2007 5-year review for recommending downlisting the Lost River sucker to threatened are no
longer supported. Between 2004 and 2012, some substantial threats were reduced through
construction of the A canal screen and Link River Dam ladder, restoration of the Williamson
River Delta, and removal of the Chiloquin Dam. Nevertheless, significant threats to the Lost
River sucker remain, including extremely poor water quality in Upper Klamath Lake and other
areas, fluctuations in available water quantity and drought, fragmentation of populations,
entrainment, non-native species, and climate change. These threats increase mortality rates,
reduce reproduction, and inhibit natural metapopulation dynamics. Although, the individual
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impacts of each of these threats on the status of the species are poorly understood, the extinction
of this species remains a credible possibility. Only two populations exhibit any appreciable larval
production, but neither of these experiences sufficient recruitment to the adult population to
replace individuals lost at normal mortality rates. The largest and most important population,
Upper Klamath Lake, has declined by approximately 45% since 2002. This is a general estimate
given that there are slight differences between males and females, and between subpopulations in
the lake. The population in Clear Lake Reservoir also appears to be aging without new
individuals joining the adult population. All other areas support extremely small numbers of
individuals due to unsuitable habitat and/or a complete lack of larval production.

In the 2019 5-Year Review, we found that the status of the Lost River sucker has not markedly
changed since the previous 5-year Status Review. Overall resiliency for this species is low and is
declining with time. Redundancy is also critically low. There are only three distinct spawning
populations: Upper Klamath Lake-springs, Upper Klamath Lake-river, and Clear Lake
Reservoir. Two of these spawning populations (Clear Lake Reservoir and Upper Klamath Lake-
springs) have very low numbers and are extremely vulnerable to localized catastrophic events,
such as fish kills due to poor water quality. The Clear Lake Reservoir population is isolated from
the others. Lost River sucker that spawn at the eastern shoreline springs of Upper Klamath Lake
are unique. It is the only known spawning congregation outside of a river environment. This
ecological redundancy is an important aspect of diversity because it could provide resilience to
future localized disturbances. However, juveniles produced from both spawning populations are
subject to similar conditions in Upper Klamath Lake, and both experience recruitment failure due
to high juvenile mortality. As a species, Lost River sucker appear to be relatively genetically
distinct. Mitochondrial DNA suggests only about 2 percent of Lost River sucker introgress with
other species. This is the lowest of all the sucker species within the basin (Dowling et al. 2016
pp. 12 & 13). Nevertheless, the known genetic distinction from shortnose sucker is still relatively
low (Hoy and Ostberg 2015 p. 675).

Prevailing degraded quality of remaining areas exacerbates the effects of pervasive habitat loss.
Most water bodies currently occupied by Lost River sucker do not meet water quality standards
for nutrients, dissolved oxygen, temperature, and pH set by the States of Oregon and California.
These conditions, which manifest primarily in summer, have caused several incidents of
widespread adult mortality. The occurrence of mass mortality of fish in Upper Klamath Lake is 5
not new; however, the modern dominance of the cyanobacterium Aphanizomenon flosaquae in
the system has led to increased regularity of extreme events. Although conditions are most
severe in Upper Klamath Lake and Keno Reservoir, individuals throughout the basin are
vulnerable to water-quality-related mortality. Degraded water quality conditions may also
weaken fish and increase their susceptibility to disease, parasites, and predation. Water quality
remains one of the most important factors threatening Lost River sucker existence.

EB/CE Source:

U.S. Fish and Wildlife Service. 2019. Lost River Sucker (Deltistes luxatus) 5-Year Review:
Summary and Evaluation. Klamath Falls, Oregon. pp. 10.
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U.S. Fish and Wildlife Service. 2013. Lost River Sucker (Deltistes luxatus) 5-Year Review:
Summary and Evaluation. Klamath Falls, Oregon. pp. 45.

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 the Lost River sucker will experience direct
mortality or sublethal effects for most uses of malathion in all bins (2, 3, 4, 5, 6, and 7). The risk
of mortality is expected to be high for bins 2, 3, 4, 5, and 6 and medium for bin 7. We expect
individuals to be at greater risk of lethal effects than sublethal effects. We anticipate risk to
aquatic invertebrate prey to be high for nearly all uses and bins.

Risk to the species from labeled uses across the range:
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 Total overlap 4.03%: Estimated mortality
among exposed individuals: 2/3/4(M&H),
5(M&H), 6(L&H), 7(L&M&H)

Sublethal — growth (G), reproduction (R) and | Total overlap 4.03%: Estimated sublethal
behavior (B) effects among exposed individuals:
G:2/3/4(L&M),5(L&M),6(L&M),7(L&M);
R:2/3/4(L&M),5(L&M),6(L),7(L);
B:2/3/4(L&M&H),5(L&M&H),6(L&M),7(L)

Use areas - Prey item mortality Total overlap 4.03%: Estimated mortality
among exposed aquatic invertebrate prey:
2/3/4(H), 5(H), 6(H),7(M&H)

Direct (mortality) Mosquito control overlap 6.03%; Estimated
mortality among exposed individuals:
2/3/4(H),5(H),6(M),7(M)

Sublethal — growth (G), reproduction (R) and | Mosquito control overlap 6.03%: Estimated

behavior (B) sublethal effects among exposed individuals:

G:2/3/4(M),5(M),6(L),7(L);
R:2/3/4(L),5(L),6(L),7(L);
B:2/3/4(M),5(M),6(L),7(L)

Indirect Mosquito control overlap 6.03%: Estimated

mortality among exposed aquatic invertebrate
prey: 2/3/4(H), 5(H), 6(H),7(H)

Fishes, Entity ID: 288



Appendix K-A6 78

Risk modifiers: The Lost River sucker is an invertivore that predominantly feeds on
zooplankton and macroinvertebrates. The species will also ingest detritus and algae. Habitat
includes deep-water lakes and impoundments (bins 5, 6, and 7), and swift water and deep pools
of small to medium rivers (bins 2, 3, and 4). The species occurs in riverine and palustrine
habitats, in both marsh and shoreline regions. Suckers can be found throughout the reservoirs
they inhabit, but they appear to prefer shorelines with emergent vegetation that can provide cover
from predators and invertebrate food. The species is uniformly arranged. Suckers move from
lakes into tributary streams to spawn in riffles or runs with gravel or cobble substrate, moderate
flows, and depths of 21 to 128 centimeters (8.3 to 50.4 inches) in the benthic zone of river and
lake systems. Lake suckers such as Lost River sucker are relatively tolerant of water quality
conditions unfavorable for many other fishes, tolerating higher pH (more basic conditions),
temperatures, and unionized ammonia concentrations; and lower dissolved oxygen
concentrations. Wetlands are likely to play a major role in survival and growth of larval suckers
in the upstream reaches of the Sprague River.

Indirect effects to prey invertebrates:

Because aquatic invertebrates exhibit a range of sensitivities to malathion, abundance of
invertebrates is expected to be reduced where exposure occurs, but not completely eliminated.
Reductions in aquatic invertebrate prey density and richness is likely of short duration with
recovery of invertebrate density anticipated to occur within a few weeks, and invertebrate
richness often shortly after. The Lost River sucker’s diet includes detritus, filamentous algae, and
relies upon a variety of invertebrate prey, including larval dipeterans and amphipods, and
zooplankton. Therefore, short-term indirect effects to aquatic invertebrate preys are anticipated
to have a limited effect on food resources. These reductions to invertebrate prey if they occur are
likely temporary (based on application frequency) and primarily related to lower volume bins,
and spatially limited with community recovery over a short period of time. Thus, we anticipate
that risk will be lower than the modeled indirect effects to invertebrate prey suggest.

In the “Approach to the Effects Analysis” section of the main body of the Opinion we described
specific considerations that we made for species that occur in bins 3 and 4 as they were modeled
in such a way that likely resulted in overestimation of estimated environmental concentrations,
thus overestimating potential exposure. Further investigation by EPA into bin 3 and 4 estimated
environmental concentrations indicate that the flow rates in these aquatic habitats are sufficient
to dilute malathion concentrations to a level that will not cause toxic effects to the species. While
the Lost River sucker does occupy bin 2 aquatic habitats with potentially higher estimated
environmental concentrations if exposed to malathion, their potential exposure risk is partially
mitigated by their reliance upon larger flowing and static aquatic habitats (bins 3, 4, 6, and 7),
reducing their overall risk.

Allowable uses driving effects/other considerations: The total overlap for all use types (not

including mosquito control) is relatively low (4.02%). Use types with the highest overlap are
Pasture (2.05%), Wheat (0.90%), and Other Grains (0.34%). Because we are using bin 2
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estimates as an upper bound of bin 3 and 4 exposures, effects may sometimes be overestimated
for Lost River suckers in the larger flowing waters (bins 3 and 4). For individuals in bin 3 or 4
waters near the confluence of a smaller streams (bin 2) or in nearshore areas where use sites are
close to the river/stream edge effects estimates will be more realistic.

Mosquito Control: Mosquito control may occur over relatively small portions of the species
range (6.03% overlap). Exposed individuals could experience medium to high mortality;
however, the same considerations described above regarding bin 3 and 4 waters apply to
mosquito control activities.

Overall Risk: [ High X Medium [ Low

USAGE
Usage data for the whole range based on data from EPA’s SUUM (Anticipated usage within
the range based on past usage data)

Mosquito Control D,I 580,459 6.03 NA NA 2,3,4,5,6,7

Other Crops D,I 25,455 0.26 0 0.00 2,3,4,5,6,7

Other Row Crops D,I 81 0.00 81 0.00 2,3,4,5,6,7

Other Grains D,I 32,595 0.34 15,335 0.16 2,3,4,5,6,7

! Direct effects (D), Indirect effects (I), 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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™
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Corn

D,I

27

0.00

0.00

2,3,4,5,6,7
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™

Cotton

D,I
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4
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™

Developed

D,I
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0.32

1,546
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Wheat

D,I
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0.90
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™

Vegetables &
Ground Fruit

D,I

14,402

0.15

14,486

0.15

2,3,4,5,6,7

2H
3
4
SH
6H
™

Orchards &
Vineyards

D,I

83

0.00

0.00

2,3,4,5,6,7

2H
3
4
5H
6H
TH
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2H
3
Pasture D,I 197,001 2.05 131,159 1.36 2,3,4,5,6,7 511
6H
™
2H
3
Nurseries D,I 80 0.00 80 0.00 2,3,4,5,6,7 54;{
6H
™
Sub-TOTAL (D): | 507765 | 403 | 257,215 | 267
Other uses with direct effects
Sub-TOTAL (I): 387,762 | 4.03 257,215 | 2.67
Other uses with indirect eﬂects

~We consider the bin 2 estimates as an upper bound of bin 3 & 4 exposures.

Agricultural usage in California only based on CalPUR data:

Other Grains 67.3 0.001
Pasture 285.5 0.003
Vegetables and Ground Fruit 340.2 0.004
Wheat 39.3 0.000

# acres in species range: 9,627,007 acres
% of range in California (i.e., where CalPUR data is available): 44%
Range overlap with Federal lands: 6,947,703 acres, 72.169%

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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Overall Usage: [ High [ Medium Low

CONSERVATION MEASURES

Rain restriction: Given the relatively short half-life of malathion and rapid degradation via
hydrolysis and other processes, persistence of malathion in storm run-off into most aquatic
habitats is not anticipated to last longer than 48 hours under typical pH values, (i.e., 6.5-8.5) and
water temperatures corresponding to growing season. Restricting malathion application to
periods where rain is not forecasted for at least 48 hours or when the soil is not saturated will
provide time for the pesticide to degrade before runoff into aquatic habitats can occur, decreasing
exposure and risk.

Aquatic habitat buffers: Application buffers, which specify on the label a distance from water
bodies where pesticides are not to be applied, are designed to reduce spray drift from entering
sensitive non-target areas, thereby providing protection to aquatic species. While the exact
amount of spray drift reduction depends on the physical traits of the aquatic ecosystem (e.g. flow
rate, volume, etc.) as well as the application method, we can expect (based on AgDRIFT
modeling) spray drift reductions ranging from 40 to 91%, with low flow and low volume aquatic
habitats receiving the most reduction in spray drift deposition. In many cases, these buffers
reduce exposure to aquatic organisms and subsequent risk of direct and indirect effects.

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 (depending on the specific crop). This will help reduce the
amount of malathion used and decrease potential exposure to the species, thus decreasing the risk
of both indirect and direct effects to the species.

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 Lost River sucker. As discussed below, even though the
vulnerability is high and the risk is medium for this species, we anticipate the likelihood of
exposure to malathion is low. While we anticipate that small numbers of individuals will be
affected over the duration of the proposed action, we do not expect species-level effects to occur.

The Lost River sucker has a high vulnerability based on its status, distribution, and trends. Where
individuals are exposed to malathion applications, we anticipate high levels of mortality,
particularly in smaller waterbodies or near their edges where we anticipate individuals may
frequently occur. We anticipate survivors would experience sublethal effects, with each of these
effects varying in part by use category. We generally expect the highest levels of sublethal
effects to exposed individuals would result in behavioral effects. Effects to prey are variable,
with generally high levels of mortality anticipated for prey. The risk to the species posed by
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labeled uses across the range is anticipated to be relatively high based on the overlap of use
layers with the species range (10%), as described above.

However, we anticipate usage within the non-Federal portion of the species’ range will be low
(2.7%), based primarily on the usage data we acquired, as described in the Opinion and
summarized for this species above. We did not quantitatively evaluate use or usage on Federal
lands that overlap with the species range, but we assume only low levels of usage for this
species, per the rationale related to usage on Federal lands as described in the Biological
Opinion. We anticipate small numbers of individuals may exposed over the duration of the
proposed action. Additionally, where localized effects (e.g., reductions in prey) occur as a result
of applications of malathion, we anticipate additional food resources would quickly recolonize,
or individuals would seek out other areas of available prey. In addition to the low malathion
usage within the species range, we anticipate that the conservation measures above, including
rain restrictions, aquatic habitat buffers, residential use label changes, and reduced application
number and rates for certain uses, will further reduce the risk of exposure to the species and its
prey resources.

As stated previously, conservation measures are intended to reduce the amount of malathion
runoff and spray drift that enter into sensitive habitats (e.g., species habitat, aquatic
environments). For example, by placing a 48-hour rain restriction on agricultural applications,
malathion has the ability to degrade after application (e.g., by hydrolysis, other processes) prior
to any rain/runoff events, thus minimizing malathion runoff into aquatic habitats and decreasing
exposure to listed species or their prey resources. Changes to residential labels limits applications
to spot treatments and reduces the number of applications per year (2-4), significantly decreasing
the overall amounts of malathion used in residential areas and resulting amounts of runoff and
drift. Additional reductions in the number of applications and rates allowed for certain crops
(e.g., corn, vegetables and ground fruit) further reduces the amount of malathion used in
agricultural settings, thereby decreasing potential exposure to the species and their prey
resources. Combined, these conservation measures substantially reduce exposure to the Lost
River sucker and its prey resources and therefore minimizes overall risk and adverse effects to
the species. Thus, while we anticipate small numbers of individuals would be adveresely affected
by mortality, sublethal, or prey base effects over the duration of the Action, we do not anticipate
species-level effects.

Therefore, we do not anticipate that the Action would appreciably reduce survival and recovery
of the Lost River sucker in the wild.

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

Xyrauchen texanus Razorback sucker 290

Family: Catostomidae
I ————

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

Status: Endangered, Five-Year Review Recommendation (9/25/2018): Downlist to Threatened
Distribution: Species/Populations widespread or wide-ranging

Number of Populations: Multiple populations (numerous)

Species Trends: Stable

Pesticides noted X

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

According to the 2018 5-Year Review, over the last 30 years, management actions in the upper
basin have improved the resiliency of populations, created the redundancy of multiple and well-
distributed populations, and maintained representation, largely through genetic diversity.
Program partners in both upper basin recovery programs have demonstrated a commitment to
recovery over the last 30 years. Current population estimates indicate a population of
approximately 36,000 adults in the Green River subbasin (Zelasko et al. 2018), 5,000-8,000
adults in the Colorado River subbasin (Elverud in prep) and approximately 3,000 in the San Juan
River basin (San Juan River Basin Recovery Implementation Program 2017). Substantial
razorback sucker populations (500-2000 adults) have been found residing in Lake Powell
(Francis et al. 2015; Albrecht et al. 2017). Spawning and larval production are occurring across
the upper basin in mainstem, tributary and reservoir environments. In the lower basin, Lake
Mead has the highest level of resiliency out of all eight populations, because it supports the only
naturally recruiting population on the landscape (Albrecht et al. 2010). The Lake Mohave
population remains a genetic refuge, from which larvae are harvested annually (Leavitt et al.
2017). The largest lower basin population has been reestablished in the Colorado River between
Davis and Parker dams (Lake Havasu) at approximately 5,000 individuals (Kesner et al. 2017).
With the exception of Lake Mead, where management is limited to research and monitoring, the
lower basin populations are heavily managed.

Primarily due to ongoing management actions, the razorback sucker currently has sufficient
individual and