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ALDFG
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AMOVA
APA
APE
APPS
ASMFC
ATON
BA

BE
BHC
BHS
BMP
BOD
BOEM
BOR
BPA
BRD
BRT
BSEE
BSEP
CADPR
CAFO
CcC
CCC
CCE
Cccv
CDF
CDFG
CDFW
CDL
CFC
CFGC

ACRONYM LIST

Definition

Active Ingredient

Acetylcholinesterase

United States Army Corps of Engineers
Atlantic and Gulf Rapid Reef Assessment
Avian Information Monitoring System
Atlantic Intracoastal Waterway

Abandoned, Lost, or otherwise Discarded Fishing Gear
Atlantic Meridional Overturning Circulation
Analysis of Molecular Variance
Administrative Procedure Act

Alkylphenol polyethoxylates

NOAA Fisheries Authorizations and Permits for Protected Species
Atlantic States Marine Fisheries Commission
Aid(s) to Navigation

Biological Assessment

Biological Evaluation

Benzene hexachloride

Boron hydride sulfide

Best Management Practice

Biological Oxygen Demand

Bureau of Ocean Energy Management

Bureau of Reclamation

Bonneville Power Administration

Bycatch Reduction Device

Biological Review Team

Bureau of Safety and Environmental Enforcement
Brunswick Steam Electric Plant

California Department of Pesticide Regulation
Concentrated Animal Feeding Operation
California Coastal (Chinook Salmon)

Central California Coast (coho salmon)
California Current Ecosystem

California Central Valley (steelhead)
Confined Disposal Facility

California Department of Fish and Game
California Department of Fish and Wildlife
Cropland Data Layer

Chlorofluorocarbon

California Fish and Game Commission
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CFR
ChE
Cl
CIDMP
CITES
CNMI
COD
COTS
CP&L
CPUE
CR
CRD
CRR
cSEL
CSWP
CURES
CVv
CVP
CVRWQCB
CWA
D
DAM
DDD
DDE
DDT
DEIS
DEQ
DNA
DO
DOD
DOE
DOI
DPS
DTRU
DWH
EC
EC50
EEC
EEZ
EFH
EGTTR
EIIS

Code of Federal Regulations

Cholinesterase

Confidence Interval

Comprehensive Irrigation District Management Plans
Convention on International Trade in Endangered Species
Commonwealth of the Northern Mariana Islands
Chemical Oxygen Demand

Crown of Thorn Starfish

Carolina Power and Light

Catch per Unit Effort

Columbia River (chum)

Crop Reporting District

Cohort replacement rates

Cumulative Sound Exposure Level

California State Water Project

Coalition for Urban/Rural Environmental Stewardship
Central Valley

Central Valley Project

Central Valley Regional Water Quality Control Board
Clean Water Act

Dust

Destruction or Adverse Modification
Dichlorodiphenyldichloroethane
Dichlorodiphenyldichloroethylene
Dichlorodiphenyltrichloroethane

Draft Environmental Impact Statement

Department of Environmental Quality
Deoxyribonucleic Acid

Dissolved Oxygen

Department of Defense

Department of Energy

Department of the Interior

Distinct Population Segment

Dry Tortugas Recovery Unit of loggerhead sea turtle
Deepwater Horizon

Emulsifiable Concentrate

Effective Concentration (0% of the test organisms show effects)
Estimated Environmental Concentration

Exclusive Economic Zone

Essential Fish Habitat

Eglin Gulf Test and Training Range

Ecological Incident Information System
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EIS
EOG
EPA
EPR
EQ
ERMA
ESA
ESU
EUP
FAA
FCRPS
FEIS
FEMA
FERC
FFDCA
FGB
FHWA
FIC
FIFRA
FL
FMP
FP
FP&L
FR
FST
FWC
FWRI
FWS
G
GADNR
GCRU
GHG
GIS
GIWW
GOM
GPS
GRBO
GSI
GTR
HAB
HGMP
HMS

Environmental Impact Statement
Electro-olfactogram

U.S. Environmental Protection Agency

Eggs per Recruit

Effective Quiet

Environmental Response Management Application
Endangered Species Act

Ecologically Significant Unit

Experimental Use Permit

Federal Aviation Administration

Federal Columbia River Power System

Final Environmental Impact Statement

Federal Emergency Management Agency

Federal Energy Regulatory Commission

United States Federal Food, Drug, and Cosmetic Act
Flower Gardens Bank

Federal Highway Administration

Flowable Concentrate

Federal Insecticide, Fungicide, and Rodenticide Act
Fork Length

Fishery Management Plan

Fibropapillomatosis

Florida Power and Light Company

Federal Register

F-statistic

Florida Fish and Wildlife Conservation Commission
Fish and Wildlife Research Institute

Fish and Wildlife Service

Granular

Georgia Department of Natural Resources

Greater Caribbean Recovery Unit of loggerhead sea turtle
Greenhouse Gas

Geographic Information System

Gulf Intracoastal Waterway

Gulf of Mexico

Global Positioning System

Gulf of Mexico Regional Biological Opinion
Gonad Somatic Index

General Technical Report

Harmful Algal Bloom

Hatchery Genetic Management Plan

Highly Migratory Species
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HUC
IC50
ICTRT
ICWW
ID
IDEQ
IDS
IDWR
IHN
ILWP
INRMP
IPCC
IRED
ISAB
ISDA
ISED
ITS
IUCN
JAXBO
KG
LAA
LC50
LCR
LLC
LOAEC
LOAEL
LOEC
LOEL
LSNFH
LWD
MATC
MCFA
MCR
MHW
MHWL
MLLW
MLW
MMHSRP
MMPA
MPG
MRI
MRID

Hydrologic Unit Code

Inhibitory Concentration by 50%

Interior Columbia Technical Recovery Team
Intracoastal Waterway

Identification

Idaho Department of Environmental Quality
Incident Data System

Idaho Department of Water Resources
Infectious Hematopoietic Necrosis

Irrigated Lands Waiver Program

Integrated Natural Resources Management Plan
Intergovernmental Panel on Climate Change
Interim Registration Eligibility Decision
Independent Scientific Advisory Board

Idaho State Department of Agriculture
International Sawfish Encounter Database
Incidental Take Statement

International Union for Conservation of Nature
Jacksonville District’s Programmatic Biological Opinion
Kilogram

A “Likely to Adversely Affect” determination
Lethal Concentration (50% of the test organisms are killed)
Lower Columbia River

Limited Liability Company

Lowest Observable Adverse Effect Concentration
Lowest Observed Adverse Effect Level

Lowest Observed Effect Concentration

Lowest Observed Effect Level

Livingston Stone National Fish Hatchery

Large Woody Debris

Maximum Acceptable Toxicant Concentration
Minor Crop Farmer Alliance

Middle Columbia River

Marine Heat Wave

Mean High Water Line

Mean Lower Low Water

Mean Low Water

Marine Mammal Health and Stranding Response Program
Marine Mammal Protection Act

Major Population Group

Minimum Reapplication Interval

Master Record Identifier
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MSA
MSMA
mtDNA
NADS83
NAS
NASS
NAST
NAWQA
NC
NCAP
NCCA
NCDEQ
NCDMF
NCWRC
nDNA
NE
NEAMAP
NED
NEPA
NF
NGMRU
NGVD
NLAA
NLCD
NMFS
NOAA
NOAEC
NOAEL
NOEC
NP
NPDES
NPS
NRAS
NRC
NRCS
NRDA
NRU
NS
NWFSC
oC
OCS
OCSLA

Magnuson-Stevens Fishery Conservation and Management Act
Monosodium methanearsonate

Mitochondrial DNA

North American Datum of 1983

National Academy of Sciences

National Agricultural Statistics Services

National Assessment Synthesis Team

National Water-Quality Assessment

Northern California (steelhead)

Northwest Coalition for Alternatives to Pesticides
National Coastal Condition Assessment

North Carolina Department of Environmental Quality
North Carolina Division of Marine Fisheries

North Carolina Wildlife Resources Commission
Nuclear DNA

A “No Effect” determination

Northeast Area Monitoring and Assessment Program
National Economic Development

National Environmental Policy Act

North Fork

Northern Gulf of Mexico Recovery Unit of loggerhead sea turtle
National Geodetic Vertical Datum

A “Not Likely to Adversely Affect” determination
National Land Cover Database

National Marine Fisheries Service

National Ocean and Atmospheric Administration

No Observed Adverse Effect Concentration

No Observed Adverse Effect Level

No Observed Effect Concentration

Nonylphenol

National Pollutant Discharge Elimination System
National Park Service

Natural Resources Assessment Section

National Research Council of the National Academy of Sciences
National Resource Conservation Service

Natural Resource Damage Assessment

Northern Recovery Unit of loggerhead sea turtle

Not Specified

Northwest Fisheries Science Center

Oregon Coast (coho)

Outer Continental Shelf

Outer Continental Shelf Lands Act

XXV



Final Conference and Biological Opinion; Carbaryl OPR-2021-01400; Methomyl OPR-2021-01401; 01-31-24

OCT
ODFW
ODMDS
OP
OPA90
OPP
OSRP
PAH
PBDE
PBF
PC
PCB
PCDD
PCDF
PCE
PCP
PCT
PDC
PDF
PDO
PFAM
PFC
PFRU
PID
PIT
PMP
POP
PRD
PRM
PRZM
PS
PSAT
PSO
PSP
PTS
PULA
PUR
PVA
PWC
RBDD
RCP
RED

October

Oregon Department of Fish and Wildlife
Ocean Dredged Material Disposal Site
Organophosphate

Oil Pollution Act of 1990

Office of Pesticide Programs

Oil Spill Response Plan

Polycyclic aromatic hydrocarbons
Polybrominated Diphenyl Ethers

Physical and Biological Feature(s)
Pesticide Chemical (pesticide code number used by EPA)
Polychlorinated Biphenyl(s)
Polychlorinated dibenzo-p-dioxin(s)
Polychlorinated dibenzofuran(s)

Primary Constituent Element
Pentachlorophenal

Percent Crop Treated

Project Design Criterion(ia)

Portable Digital Format

Pacific Decadal Oscillation

Pesticides in Flooded Applications Model (EPA exposure model)
Perfluorinated Compound

Peninsular Florida Recovery Unit of loggerhead sea turtle
Proposed Interim Decision

Passive Integrated Transponder

Pesticide Management Plan

Persistent Organic Pollutant

NMFS Southeast Regional Office Protected Resources Division
Post-release Mortality

Pesticide Root Zone Model

Puget Sound (steelhead)

Puget Sound Action Team

Protected Species Observer

(Oregon) Pesticide Stewardship Partnership
Permanent Threshold Shift

Pesticide Use LimitationArea

Pesticide Use Reporting

Population Viability Analysis

Pesticide Water Calculator

Red Bluff Diversion Dam

Representative Concentration Pathway(s)
Reregistration Eligibility Decision
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RKM
RMS
ROV
RPA
RPM
RRT
SC
SCCC
SCDNR
SCL
SCTLD
SEL
SHRU
SL
SLCF
SLN
SNP
SONCC
SRB
SRKW
SRT
SSB
SSB/R
SSD
SSP
SSRIT
SSWS
STSSN
STX
SURF
SUUM
SWFSC
T&C
TCDD
TED
TEP
TGAI
TKI
TL
TMDL
TNAP
TNC

River Kilometer

Root Mean Square

Remotely Operated Vehicle

Reasonable and Prudent Alternative(s)
Reasonable and Prudent Measure(s)
Regional Response Team

Southern California (steelhead)
South-Central California Coast

South Carolina Department of Natural Resources
Straight Carapace Length

Stony Coral Tissue Loss Disease

Sound Exposure Level

Salmon Habitat Recovery Units

Standard Length

Short-lived Climate Forcer(s)

Special Local Needs FIFRA 24(c) registration
Single Nucleotide Polymorphism

Southern Oregon/Northern California Coasts
Snake River Basin

Southern Resident Killer Whale

Status Review Team

Spawning Stock Biomass

Spawning Stock Biomass per Recruit
Species Sensitivity Distribution

Shared Socio-economic Pathway(s)
Smalltooth Sawfish Recovery Implementation Team
Sea Star Wasting Syndrome

Sea Turtle Stranding and Salvage Network
Saxitoxin

Surface Water Database

Summary Use and Usage Matrix (EPA Pesticide Usage Summary)
Southwest Fisheries Science Center

Term(s) and Condition(s)
Tetrachlorodibenzo-p-dioxin

Turtle Excluder Device

Typical End-use Product

Technical Grade Active Ingredient
Tessenderlo Kerley Incorporated

Total Length

Total Maximum Daily Load

Temporary Noise Attenuation Pile

The Nature Conservancy
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TRT
TTS
TWA
U.S.
UCR
UDL
URL
us
USA
USACE
USAF
USCG
USDA
USEPA
USFWS
USGS
USN
UsVI
UWR
VOC
VSP
VVWM
WDFW
WP
WQPMT
WRDA
WSDA
WSP
YOY

Technical Recovery Team

Temporary Threshold Shift

Time Weighted Average

United States of America

Upper Columbia River

Use Data Layer

Uniform Resource Locator

United States

United States of America

U.S. Army Corps of Engineers

U.S. Air Force

U.S. Coast Guard

U.S. Department of Agriculture

U.S. Environmental Protection Agency
U.S. Fish and Wildlife Service

United States Geological Survey

U.S. Navy

U.S. Virgin Islands

Upper Willamette River

Volatile Organic Compound

Viable Salmonid Population

Variable Volume Water Model

Washington Department of Fish and Wildlife
Wettable Powder

Water Quality Pesticide Management Team
Water Resources Development Act
Washington State Department of Agriculture
Water Soluble Powder

Young-of-the-year
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UNITS OF MEASUREMENTS

Unit Definition Unit Definition

A acre lin ft linear foot/feet

°C degrees Celsius m meter(s)

°F degrees Fahrenheit mcy million cubic yards
cm centimeter(s) mgd million gallons/day
dB decibel mi mile(s)

ft foot/feet mi? square mile(s)

g gram(s) nm? square nautical

ha hectare mile(s)

in Inch(es) mm millimeter(s)

kg kilogram(s) mph miles per hour

km kilometer(s) nmi nautical mile(s)

kt knot(s) yd yard(s)

b pound(s) yd® cubic yard(s)
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EXECUTIVE SUMMARY

Key Findings

This conference and biological opinion (opinion) and Incidental Take Statement (ITS) were
prepared by the NMFS Office of Protected Resources ESA Interagency Cooperation Division
(hereafter referred to as “we” or “us”). This opinion evaluated the effects of the Environmental
Protection Agency’s (EPA) registration of the pesticides carbaryl and methomyl on Endangered
Species Act (ESA)-listed species and their designated critical habitats, as well as those species
and habitats that are proposed for listing, under the jurisdiction of the National Marine Fisheries
Service (NMFS).

Carbaryl and methomyl are N-methylcarbamate insecticides registered for agricultural and non-
agricultural uses. Both pesticides can be applied in a variety of ways and include liquid, granular,
and bait forms. Aerial and ground application methods are authorized on the labels (e.g., ground
boom, aerial broadcast, and orchard airblast). Studies have shown that both pesticides are highly
toxic to fish and aquatic invertebrates. Current application rates and application methods of both
pesticides are expected to produce aquatic concentrations through drift and runoff pathways that
are likely to harm listed aquatic species, as well as contaminate their designated critical habitats.
Species and their prey residing in shallow aquatic habitats proximal to pesticide use sites are
expected to be the most at risk.

Analysis and Methods

The assessment approach utilized interagency methods and procedures developed based on the
recommendations of the National Academy of Sciences (NAS). This framework relied upon
multiple lines of evidence to determine effects to populations, species, and their designated
critical habitats. The Assessment Framework in Chapter 3 provides a description of the
methodology used throughout this opinion.

When determining the effects of the action (i.e., EPA’s registration of pesticides containing
carbaryl and methomyl) on listed species, we considered information regarding:

Toxicity of each chemical to aquatic taxa groups (i.e., fish and invertebrates);

Specific chemical characteristics of each pesticide (i.e., degradation and sorption);
Expected environmental concentrations calculated for generic aquatic habitats;
Authorized pesticide product labels (i.e., application rates and methods);

Maps showing the spatial overlap of listed species’ ranges with pesticide use areas; and
Species’ temporal use of aquatic habitats in proximity to pesticide use areas.

The specific sources of information utilized in our analysis are outlined in Chapter 3. The effects
analysis focused around risk hypotheses or statements of anticipated effects to species. We
employed a weight-of-evidence approach to determine, for each risk hypothesis, whether the
expected risk from pesticide exposure to groups of individuals was high, medium or low. To
arrive at that rating for each risk hypothesis, we addressed not only the effect and likelihood of
exposure, but also our level of confidence in the risk level. We utilized multiple data sources to
evaluate both the likelihood of exposure and the magnitude of effect to groups of individuals
occupying similar aquatic habitats. This allowed us to assess the body of evidence that either
supported or refuted the risk hypotheses. For each species, all identified risk hypotheses were
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qualitatively combined into a single determination of risk at the population scale (i.e., the effects
of the action) and represented graphically. A similar, yet separate, analysis was conducted for
designated critical habitats where risk hypotheses were developed based on potential pesticide
effects to physical or biological features of critical habitat. Generally, these included effects to
water quality, vegetative cover, and species’ prey items. Detailed effects analyses for both
species and critical habitats can be found in Chapter 10.

Conclusions in the Draft Opinion

As discussed in Chapter 7 of this opinion, NMFS concurred with most, but not all, of the “not
likely to adversely affect” (NLAA) determinations that were made for the 2 pesticides in EPA’s
Biological Evaluations (BEs). NMFS’s subsequent jeopardy and destruction or adverse
modification analyses focused on a modified list of species shown in Chapter 0 for which a
“likely to adversely affect” (LAA) determination was made (either by EPA, or amended by
NMFS). NMFS reviewed the current status of the ESA-listed species, the environmental baseline
within the action area, the effects of the action (including the additional conservation measures)
and cumulative effects. In doing so, NMFS’s conference and biological opinion found that EPA
is unable to insure the registration of the uses, as described by product labels, of all pesticide
products containing carbaryl is not likely to jeopardize the continued existence of 37 ESA-listed
or proposed species, and is not likely to destroy or adversely modify 36 designated or proposed
critical habitats within the action area. Likewise, for methomyl, we concluded that EPA is unable
to insure that the registration of all pesticide products containing methomyl is not likely to
jeopardize the continued existence of 30 ESA-listed or proposed species and is not likely to
destroy or adversely modify 29 designated or proposed critical habitats within the action area.
The details of our jeopardy and destruction or adverse modification determinations for each
species and critical habitat can be found in Attachment 3 of this document. For both active
ingredients (a.i.s), the bulk of the jeopardy and destruction or adverse modification of designated
critical habitat determinations were for effects of the action to Pacific salmonids and their critical
habitat. Also, for both active ingredients, jeopardy and destruction or adverse modification of
critical habitat resulting from the effects of the action were determined for the Southern Resident
killer whale and its designated critical habitat because salmon are their primary prey. Jeopardy
and destruction or adverse modification of critical habitat determinations were also found for
some of the other fishes that spend a significant part of their life history in freshwater. NMFS did
not find jeopardy or destruction or adverse modification for any of the ESA-listed and proposed
invertebrates.

Avoiding Jeopardy and Adverse Modification

Following release of the draft opinion for public comment, EPA and applicants agreed to modify
the federal action to adopt the mitigation specified in the draft Reasonable and Prudent
Alternative (RPA), and/or to include alternative mitigation that would result in comparable
reductions in the transport of the pesticides to ESA-listed species habitats. Therefore, with this
modification of the action, this opinion concludes that EPA is able to insure the registration of
pesticide products containing carbaryl and methomyl is not likely to jeopardize any ESA-listed
species nor cause destruction or adverse modification of designated critical habitats for the
species consulted on.
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As prescribed by the ESA, our findings of jeopardy to species and destruction or adverse
modification of designated critical habitat required the inclusion of RPAs in the draft opinion.
The draft RPAs incorporate the best available scientific and commercial information on current
agricultural practices and pesticide reduction strategies to reduce pesticide exposure to aquatic
species and their habitats. The draft RPAs included a flexible list of chemical-specific
alternatives built upon ESA-listed species’ life histories and other characteristics. In order to
avoid jeopardy and destruction or adverse modification of critical habitat, the draft RPAs would
reduce loading of pesticide chemicals into aquatic habitats, incorporate landowners’ current
conservation efforts, and protect vulnerable aquatic habitats from adverse effects of pesticide
exposure.

Prior to finalizing this opinion, EPA and applicants agreed to incorporate conservation measures
into the registration action consisting of elements of the draft RPA, specifically mitigation for
carbaryl and methomy!l exposure and/or alternative mitigation that would result in comparable
reductions in the transport of the pesticides to ESA-listed species habitats. Note that NMFS has
taken a similar approach in other biological opinions (e.g. that regarding EPA’s registration
review of three organophosphates; https://doi.org/10.25923/mqyt-xh03). In this biological
opinion NMFS, EPA, USDA and the pesticide applicants were able to successfully establish
mitigations that would protect ESA-listed species and at the same time offer targeted and flexible
mitigation options to pesticide end users. The mitigation approach in the carbaryl and methomyl
biological opinion built upon that success by introducing additional mitigation options. The
primary mechanisms for addressing these elements include implementation of mitigation to
reach targets for drift and runoff reductions as described in the conservation measures sections of
this final opinion (Sections 5.2.2 and 5.3.2). The measures will be incorporated through a
combination of general label changes and enforceable geographically-specific requirements
specified in EPA Endangered Species Protection Program Bulletins
(https://www.epa.gov/endangered-species/bulletins-live-two-view-bulletins).

Despite the incorporation of these conservation measures in the action, additional mitigation is
required to minimize the impact of incidental taking for all species that are likely to be adversely
affected by the action. We prepared an Incidental Take Statement (ITS) with associated
Reasonable and Prudent Measures (RPMs) and their implementing Terms and Conditions
intended to minimize such take.

Minimizing the Impact of Incidental Take

As prescribed by the ESA, the opinion includes an ITS with RPMs and their implementing
Terms and Conditions to minimize the impacts of take of ESA-listed species and to minimize
impacts to essential physical or biological features comprising the species designated critical
habitats. The RPMs in the ITS were drafted in consultation with applicants and with EPA using
the best available information on current agricultural practices and pesticide reduction strategies
to minimize incidental take. The RPMs require label changes designed to reduce pesticide
loading into aquatic habitats; the development of ESA educational materials to increase
awareness of sensitive species in adjacent species habitats; reporting of label compliance
monitoring; and clarifications regarding methods of reporting ecological incidents. The ITS and
RPMs, and their implementing Terms and Conditions, are presented in Chapter 21 of the
opinion.
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The initial determinations of jeopardy and destruction or adverse modification of designated or
proposed critical habitat in the draft opinion were made by combining the effects of the action
with risk modifiers, namely the status of the species, cumulative effects, and environmental
baseline. These bodies of information were combined qualitatively, described narratively, and
presented graphically as species scorecards (Chapters 16-19). The final conclusions of no
jeopardy and no destruction or adverse modification were achieved through a willingness of EPA
and applicants to modify the action to incorporate the RPA mitigation identified in NMFS’s draft
opinion in the action as conservation measures.
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1 INTRODUCTION

The Endangered Species Act of 1973, as amended (ESA; 16 U.S.C. 1531 et seq.) establishes a
national program for conserving threatened and endangered species of fish, wildlife, plants, and
the habitat they depend on. Section 7(a)(2) of the Act and its implementing regulations require
every Federal agency, in consultation with and with the assistance of the Secretary (16 U.S.C.
81532(15)), to insure that any action it authorizes, funds, or carries out, in whole or in part, in the
United States or upon the high seas, is not likely to jeopardize the continued existence of any
listed species or results in the destruction or adverse modification of critical habitat.

Section 7(a)(4) of the ESA requires federal agencies to confer with the Secretary on any action
that is likely to jeopardize the continued existence of proposed species or result in the destruction
or adverse modification of proposed critical habitat. If requested by the federal action agency and
deemed appropriate, the conference may be conducted in accordance with the procedures for
formal consultation in §402.14. An opinion issued at the conclusion of the conference may be
adopted as the biological opinion when the species is listed or critical habitat is designated.

Section 7(b)(3) of the ESA requires that, at the conclusion of consultation or conference, NMFS
provides an opinion stating whether the federal agency’s action is likely to jeopardize ESA-listed
or proposed species or destroy or adversely modify their designated or proposed critical habitat.
If NMFS determines that the Federal action agency, in this case EPA, cannot insure that the
action is not likely to jeopardize ESA-listed or proposed species or destroy or adversely modify
designated or proposed critical habitat, NMFS provides a reasonable and prudent alternative that
allows the action to proceed in compliance with section 7(a)(2) of the ESA. If an incidental take
is expected, section 7(b)(4) requires NMFS to provide an ITS that specifies the amount or extent
of incidental taking. Take in the ESA is to harass, harm, pursue, hunt, shoot, wound, Kill, trap,
capture, or collect, or to attempt to engage in any such conduct (16 U.S.C. §1532(19)). The ITS
includes RPMs, which are actions necessary or appropriate to minimize impacts of incidental
taking and terms and conditions to implement the RPMs.

The action agency for this consultation is the EPA. The EPA requested ESA Section 7(a)(2)
consultation from the National Marine Fisheries Service on its registration of the approved uses
of pesticide products containing 2 a.i.s pursuant to the Federal Insecticide Fungicide and
Rodenticide Act (FIFRA). The 2 a.i.s being reviewed here are carbaryl and methomy! (carbamate
insecticides). Applicants to the consultation include the registrants of technical grade carbaryl
(Tessenderlo Kerley Incorporated, Bayer Crop Science, and Drexel Chemical Company) and
methomyl (Tessenderlo Kerley Incorporated, Sinon Corporation, and Rotam Agrochemical
Company).

On July 5, 2022, the U.S. District Court for the Northern District of California issued an order
vacating the 2019 regulations that were revised or added to 50 CFR part 402 in 2019 (“2019
Regulations,” see 84 FR 44976, August 27, 2019) without making a finding on the merits. On
September 21, 2022, the U.S. Court of Appeals for the Ninth Circuit granted a temporary stay of
the district court’s July 5 order. On November 14, 2022, the Northern District of California
issued an order granting the government’s request for voluntary remand without vacating the
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2019 regulations. The District Court issued a slightly amended order 2 days later on November
16, 2022. As a result, the 2019 regulations remain in effect, and we are applying the 2019
regulations here. For purposes of this consultation and in an abundance of caution, we considered
whether the substantive analysis and conclusions articulated in the conference and biological
opinion and ITS would be any different under the pre-2019 regulations. We have determined that
our analysis and conclusions would not be any different.

Consultation in accordance with section 7(a)(2) of the statute (16 U.S.C 1536 (a)(2)), associated
implementing regulations (50 C.F.R. 8402), and agency policy and guidance (USFWS and
NMFS 1998) was conducted by the NMFS OPR ESA Interagency Cooperation Division
(hereafter referred to as ‘we’ or ‘us’). We prepared this conference and biological opinion
(opinion) and ITS in accordance with section 7(b) of the ESA and implementing regulations at
50 C.F.R. Part §402. This document represents NMFS’s opinion on the effects of these actions
on 61 species, including 2 proposed species; and 56 critical habitats, including 6 proposed
critical habitats.

We completed pre-dissemination review of this document using standards for utility, integrity,
and objectivity in compliance with applicable guidelines issued under the Data Quality Act
(DQA,; section 515 of the Treasury and General Government Appropriations Act for Fiscal Year
2001, Public Law 106-554). A complete record of this consultation was filed electronically by
the NMFS Office of Protected Resources in Silver Spring, Maryland.
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2 CONSULTATION HISTORY

On March 31, 2021, EPA requested the initiation of ESA section 7(a)(2) consultation on their
registration of pesticides products containing carbaryl and methomyl. EPA's BEs assessed risks
to all federally-listed threatened and endangered species using EPA Revised Methods (EPA
2020). Once finalized, the current consultation will supersede the NMFS 2009 biological opinion
described above in Background, Chapter 3.

On January 5, 2022, carbaryl registrants with agricultural products sent a letter to EPA and
NMFS proposing potential changes to product labeling to mitigate risk to listed species.

On July 12, 2022, EPA and NMFS met to discuss the next steps of the carbaryl and methomyl
consultation and finalize the “Carbamate Applicant Engagement Plan.” EPA explained the
registration and review status of carbaryl and methomyl, and indicated the action was changing
from that described in the biological evaluations; EPA had negotiated mitigation for both
chemicals and was also working on specific mitigation to implement the outstanding salmonid
opinions. EPA reminded NMFS that EPA had revised Estimated Environmental Concentrations
(EECs) for carbaryl (post-BE), to correct issues identified by the registrants in their late
comments on EPA’s draft BE. However, the revised EECs did not account for recent
agreements to modify labels. For methomyl, EPA issued a Proposed Interim Decision in
September of 2020 with some mitigation to reduce off-target movement (e.g., mandatory spray
drift management language). EPA indicated that further revisions to action may occur with both
pesticides given where they are in the registration review process.

On July 14, 2022, NMFS sent EPA an updated applicant engagement plan and proposed
scheduling a meeting with applicants to the consultation.

On July 20, 2022, NMFS shared the applicant engagement plan with methomy! applicants and
the proposed agenda for a consultation meeting to include EPA, methomyl applicants, and
NMFS on August 1, 2022.

On July 25, 2022, NMFS shared the applicant engagement plan with carbaryl applicants and the
proposed agenda for a consultation meeting to include EPA, carbaryl applicants, and NMFS on
August 4, 2022.

On August 1, 2022, NMFS met with EPA and methomy! applicants to provide a general
overview of the consultation process, verify the description of action, and discuss the applicant
engagement plan, next-steps, and timeline for completing the consultation.

On August 4, 2022, NMFS met with EPA and carbaryl applicants to provide a general overview
of the consultation process, verify the description of action, and discuss the applicant
engagement plan, next-steps, and timeline for completing the consultation.

On August 26, 2022, NMFS met with carbaryl applicant Tessenderlo Kerley Incorporated (TKI),
to discuss data they planned to submit to NMFS for consideration during the consultation. TKI
reviewed proposed changes to agricultural uses and indicated that had provided EPA updated
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exposure estimates using the PWC model to reflect these changes, and could provide them to
NMFES upon request. TKI also summarized their approach for refining PWC in a series of steps
at the catchment scale. NMFS communicated their concern that catchment-scale estimates lacked
relevance for assessing impacts to individuals.

On August 30, 2022, EPA confirmed in an email that the applicant Corteva had recently divested
methomyl, which was purchased by TKI, and that TKI would replace Corteva as an applicant on
the methomyl consultation.

On September 7, 2022, NMFS sent a summary of carbaryl uses to EPA and carbaryl applicants
indicating that NMFS had made modifications to EPA's master use summary presented in the
carbaryl BE by integrating the PID mitigation and mitigation proposed for agricultural labels to
reduce risk to listed species (January 5, 2022 letter to EPA). NMFS further described that the
document summarizes the primary aspects of the action NMFS will consider to draft its
conclusions, and requested that EPA and applicants notify NMFS if the action was
mischaracterized in any way.

On September 8, 2022, EPA provided commitment letters from methomyl applicants to change
labeling and represent changes to the action.

On September 12, 2022, EPA provided NMFS with updated drift fractions to utilize to adjust
methomy!l exposure estimates to reflect updated changes to the methomyl action.

On September 12, 2022, EPA communicated that they had reviewed TKI’s EEC and found an
error in one of the input parameters for PWC modeling that was likely a typo. TKI
acknowledged the error, indicated that they had corrected it, reran the model simulations, and
provided updated versions of the PWC output reflecting modifications to the action outlined in
the PID and applicant letter of January 5, 2022.

On November 16, 2022, NMFS sent a request to EPA to extend completion of the consultation to
June 30, 2023. The correspondence included a revised schedule for applicant engagement in the
process. Applicants were transmitted copies of the request. EPA agreed to the extension as
outlined in the letter.

On February 16, 2023 NMFS met with EPA, USDA and carbaryl applicants to discuss the
authorized use of carbaryl in shrimp ponds in Texas. Subsequent to the meeting NMFS, EPA,
USDA and applicants all came to agreement on label changes necessary to reduce impacts to
ESA-listed species. This use was discussed separate from the agricultural uses due to its unique
profile.

On March 9, 2023, NMFS transmitted a draft conference and biological opinion for EPA to post
for a 60-day public comment period. NMFS was interested in receiving public input on the RPAs
and other content in the draft opinion. The 60-day comment period started on March 16, 2023
and closed on May 15,2023.
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On March 15, 2023, EPA posted the conference and biological opinion on their docket for the
public to review.

On March 22, 2023, NMFS met with EPA, USDA, and methomyl applicants to provide an
overview of the draft conference and biological opinion. A similar meeting was held with the
carbaryl applicants on March 28, 2023.

On May 10, 2023, NMFS met with EPA and the carbaryl applicants to further discuss the draft
RPA and RPM mitigation and to receive feedback on the draft opinion.

On May 16, 2023, NMFS received written comments from TKI (dated May 25, 2023) regarding
the draft carbaryl and methomyl opinion.

On May 18 and July 26, 2023, NMFS informed EPA that there were several proposed species
and critical habitats within the action area. On May 24 and July 31, 2023, EPA requested that
NMFS include these proposed species in the consultation process i.e. conduct a conference
opinion.

On May 31, 2023, EPA transmitted to NMFS a document containing summaries of the
substantive comments that were submitted to their docket in response to NMFS’s carbaryl and
methomy! draft conference and biological opinion.

On June 13, 2023, NMFS sent a request to EPA to extend completion of the consultation to
September 29, 2023. The extension provided NMFS, EPA and the applicants the opportunity to
coordinate on critical mitigations contained in the final conference and biological opinion.

On June 15, 2023, EPA agreed with the NMFS’s extension request to complete the conference
and biological opinion.

On June 26, 2023, NMFS met separately with both the methomyl and carbaryl applicants to
receive feedback on the draft opinion including the proposed mitigation. EPA and USDA also
attended these meetings.

On July 26, 2023, NMFS received a letter from TKI providing additional comments and
information regarding the opinion as a follow-up from the June 26" meeting noted above.

On August 24, 2023, NMFS, along with EPA, met with carbaryl and methomy! applicant TKI to
provide clarification of our assessment and effects determination methods, and mitigation
requirements in response to the comments submitted on May 15" and July 26™.

On August 31, 2023, TKI sent EPA a letter with additional comments regarding the analysis and
conclusions in the draft conference and biological opinion. In their letter, TKI indicated that they
would like to further discuss the proposed mitigations.

On September 6, 2023, NMFS requested an additional extension to the consultation for a
completion date of November 30, 2023.
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On September 7, 2023, EPA emailed NMEFS to concur with NMFS’s requested extension.

On October 17, 2023, NMFS and EPA received a proposal for additional mitigation options. The
proposal was prepared by several companies (Balance EcoSolutions, LLC; Pyxis Regulatory
Consulting, Inc.; Applied Analysis Solutions, LLC) on behalf of TKI.

On October 19" and 20", 2023, NMFS again met separately with both the methomyl and
carbaryl applicants. EPA and USDA also attended this meeting. During the meeting the group
discussed the additional mitigation options that were submitted on October 17

On November 3, 2023, NMFS sent EPA and applicants an updated mitigation proposal
applicable to both methomyl and carbaryl. In the email NMFS commented that if EPA as well as
the carbaryl and methomyl applicants agree to the updated mitigation proposal, NMFS can revise
the biological opinion to determine the action is not likely to jeopardize species nor result in
destruction or adverse modification to critical habitat.

Between November 10 and November 20, 2023, EPA and NMFS received email responses from
each of the applicants (TKI, Drexel Chemical Company, Albaugh LLC, and Sinon Corporation).
These emails conveyed the applicants’ acceptance of NMFS’s mitigation proposal.

On November 29, 2023, NMFS sent an email requesting an extension from EPA and the
applicants to complete the conference and biological opinion to incorporate agreed upon changes
to the action. NMFS requested an extension until January 31, 2024.

On November 29, 2023, EPA responded by email agreeing with NMFS’s extension request. The
applicants also responded on November 29" and 30" agreeing with the extension request.

On December 7, 2023, NMFS sent EPA and applicants a description of the action that had been
modified to incorporate, as conservation measures, the label changes necessary for EPA to insure
their action is not likely to jeopardize ESA species or destroy or adversely modify critical
habitat. These label changes were based on the RPA mitigations from the draft conference and
biological opinion and included a number of the additional mitigation options that were proposed
by the applicants.

On January 9 and January 18, 2024, EPA submitted to NMFS the final updated label summaries
from the description of the action section of methomyl and carbaryl, respectively. EPA conferred
with each of the applicants as to the accuracy of the summaries. EPA informed NMFS to include
the summaries in the biological opinion. EPA’s submission of the summary tables followed the
applicants’ acceptance of the proposed mitigation and represented EPA’s confirmation of the
change in the FIFRA action.
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3 BACKGROUND

EPA requested consultation from NMFS on its registration pursuant to the FIFRA of the a.i.s
carbaryl and methomyl. Pursuant to FIFRA, before a pesticide product may be sold or distributed
in the U.S., it must be exempted or registered with a label identifying approved uses by EPA’s
Office of Pesticide Programs (OPP). Pesticide registration is the process through which EPA
examines the ingredients of a pesticide; the site or crop on which it is to be used; the amount,
frequency and timing of its use; and storage and disposal practices. Pesticide products (also
referred to as “formulated products”) may include a.i.s and other ingredients, such as adjuvants
and surfactants. EPA authorization of pesticide uses are categorized as FIFRA Sections 3 (new
product registrations), 4 (re-registrations and special review), 18 (emergency use), or 24(c)
Special Local Needs (SLN).

On January 30, 2001, the Washington Toxics Coalition, Northwest Coalition for Alternatives to
Pesticides, Pacific Coast Federation of Fishermen’s Associations, and Institute for Fisheries
Resources filed a lawsuit against EPA in the U.S. District Court for the Western District of
Washington (see Wash. Toxics Coalition v. EPA, Civ. No. C01-132C, 2002 WL 34213031
(W.D.Wash. July 2, 2002), aff'd, 413 F.3d 1024 (9th Cir.2005)). This lawsuit alleged that EPA
violated section 7(a)(2) of the ESA by failing to consult on the effects to 26 Evolutionarily
Significant Units (ESUs) and Distinct Population Segments (DPSs) of listed Pacific salmonids of
its continuing approval of 54 pesticide a.i.s. On July 2, 2002, the court ruled that EPA had
violated ESA section 7(a)(2) and ordered EPA to initiate interagency consultation and make
determinations about effects to the salmonids on all 54 a.i.s by December 2004. Pursuant to this
court order, between August 2002 and December 2004, EPA initiated consultations with NMFS
on 37 of those pesticides EPA determined “may affect” listed salmonids; the remaining 17 a.i.s
were determined to have “no effect” on ESA-listed species or their designated critical habitats.

On January 22, 2004, the court in Wash. Toxics Coalition v. EPA (Civ. No. C01-132C), entered
an injunction vacating EPA’s authorization of certain uses of 54 pesticide a.i.s in certain areas
and imposing certain other requirements (“Interim Measures”), until issuance by NMFS of an
opinion or other described termination event. The no-spray buffers in the proposed stipulated
injunction extend 300 feet from salmon supporting waters for aerial applications and 60 feet for
ground applications of these a.i.s. Seventeen of the original 54 a.i.s received “no effect”
determinations and thus did not require formal consultation for impacts to listed salmon ESUs.

On November 5, 2007, the Northwest Coalition for Alternatives to Pesticides (NCAP) and others
filed a legal complaint in the U.S. District Court for the Western District of Washington, Civ.
No. 07 1791, against NMFS for its unreasonable delay in completing the section 7 consultations
for EPA’s registration of the remaining 37 (of the original 54) pesticide a.i.s.

On July 30, 2008, NMFS entered a settlement agreement with NCAP. In the settlement
agreement, NMFS agreed on a schedule for completion of consultation on the effects of each
active ingredient to the listed Pacific salmonids, with the final consultation due in early 2013.

On April 20, 2009, NMFS issued an opinion under this schedule for 3 carbamate insecticides:
carbaryl, carbofuran, and methomyl. This opinion concluded that EPA was unable to insure that

30



Final Conference and Biological Opinion; Carbaryl OPR-2021-01400; Methomyl OPR-2021-01401; 01-31-24

their proposed registration of carbaryl and carbofuran was not likely to jeopardize the continued
existence of 22 threatened and endangered Pacific salmonids and likely to destroy or adversely
modify designated critical habitat for 20 threatened and endangered salmonids. The opinion
further concluded that EPA was unable to insure that their proposed registration of pesticides
containing methomy!l was not likely to jeopardize the continued existence of 18 threatened and
endangered Pacific salmonids and not likely to destroy or adversely modify 16 of their
designated critical habitats. NMFS included a RPA that would allow EPA to insure their action
would proceed without likely jeopardy and likely destruction or adverse modification. The RPA
included no-application buffers, as well as other measures. On March 10, 2011, EPA, on behalf
of itself and the Departments of the Interior, Commerce and Agriculture, asked the National
Academy of Sciences (“NAS”) to evaluate the differing risk assessment approaches used by
these agencies with regard to pesticides and endangered species. Specifically, NAS was asked to
evaluate EPA’s and the Services’ (NMFS and FWS) methods for determining risks to ESA-listed
species posed by pesticides and to answer questions concerning the identification of the best
scientific data, the toxicological effects of pesticides and chemical mixtures, the approaches and
assumptions used in various models, the analysis of uncertainty, and the use of geospatial data.

In October 2011, the U.S. District Court for the District of Maryland granted NMFS’s cross-
motion for summary judgment and denied plaintiff’s motion for summary judgment, see Dow
AgroSciences, LLC v. NMFS, 821 F. Supp. 2d 792 (D. Md. 2011) in regards to Dow
AgroSciences’ challenge of the 2008 OP biological opinion. The dismissed case was
subsequently appealed by plaintiffs to the Fourth Circuit (see Dow AgroSciences, LLC v. NMFS,
707 F.3d 462 (4th Cir. 2013)).

On April 30, 2013, the NAS issued a report entitled “Assessing Risks to Endangered and
Threatened Species from Pesticides.” In light of the recommendations in the NAS Report,
NMFS, FWS, EPA, and the U.S. Department of Agriculture (USDA) developed a common
approach to risk assessment for pesticides. The NAS report contained recommendations on
scientific and technical issues related to pesticide consultations under the ESA and FIFRA. Since
then, the Agencies have worked to implement the recommendations. Joint efforts to date include:
collaborative relationship building between EPA, NMFS, FWS and USDA, clarified roles and
responsibilities for the EPA, FWS, NMFS and USDA; agency processes designed to improve
stakeholder engagement and transparency during review and consultation processes; multiple
joint agency workshops resulting in interim approaches to assessing risks to threatened and
endangered species from pesticides; a plan and schedule for applying the interim approaches to a
set of pesticide compounds; and multiple workshops and meetings with stakeholders to improve
transparency as the pesticide consultation process evolves. The Agencies worked collaboratively
from April 2013 through January 2017 to develop the shared scientific approaches that reflected
the advice provided by the NAS for completing these pesticide consultations. Working together,
scientists from the agencies met, analyzed the recommendations, and developed the approaches
outlined in the Interagency Interim Approach for implementation of the NAS report: Assessing
Risks to Endangered and Threatened Species from Pesticides.

On May 21, 2014, NMFS and NCAP revised the settlement agreement with NMFS on issuing a
new opinion on the organophosphates chlorpyrifos, malathion, and diazinon by December 31,
2017. The agreement noted that NMFS, FWS, and EPA were working to develop a common
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approach to risk assessment in pesticides consultations that would implement the
recommendations of the 2013 National Academies of Sciences report. This settlement agreement
noted that EPA “intends to reopen its ESA evaluation of the 2 pesticides in the [2009] carbamate
opinion for which there are still registered end-use products (carbaryl and methomyl) by
preparing, with the assistance of NMFS and FWS, new nationwide BEs that address all NMFS
species; and by reinitiating consultation with NMFS as appropriate following the completion of
the nationwide evaluations (see NCAP v. NMFS, No. 2:07-cv-01791 (W.D. Wash.), Doc. 50,
May 21, 2014).”

On March 13 2020, EPA finalized plans to transition from the Interagency Interim Approach and
implement revised methods in their BES to assess the risk of pesticides to listed species
(https://www.epa.gov/endangered-species/revised-method-national-level-listed-species-
biological-evaluations-conventional).
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4 ASSESSMENT FRAMEWORK
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4.1 Effects of the Action

Section 7(a)(2) of the ESA requires federal agencies, in consultation with NMFS, to insure that
their actions are not likely to jeopardize the continued existence of endangered or threatened
species; or adversely modify or destroy their designated critical habitat.

“Jeopardize the continued existence of”’ means to engage in an action that reasonably would be
expected, directly or indirectly, to reduce appreciably the likelihood of both the survival and
recovery of an ESA-listed species in the wild by reducing the reproduction, numbers, or
distribution of that species (50 C.F.R. 8402.02).

“Destruction or adverse modification” means a direct or indirect alteration that appreciably
diminishes the value of critical habitat as a whole for the conservation of an ESA-listed species
(50 C.F.R. 8402.02).

To conduct effects analyses, we follow an ecological risk assessment framework adapted from
recommendations of the National Research Council of the National Academies of Sciences
(NAS 2013a), which provided a recommended shared approach to assessing the risks to ESA-
listed species posed by pesticides that are registered under FIFRA. The NAS report was jointly
requested by the EPA, USDA, FWS, and NMFS. The framework divides the pesticide ESA
consultation process into 3 steps (Figure 1). Each step builds upon analyses and findings from a
previous step. The interagency group worked together to adapt these principles into a
transparent, systematic, and rigorous analysis framework based on ecological risk assessment
principles. Under this framework, EPA combines Steps 1 and 2 in their BEs and then NMFS
conducts Step 3 in our opinions (Figure 1). A “no effect” determination in Step 1 indicates that
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the stressors of the action will not affect an individual of an ESA-listed species or designated
critical habitat. NMFS does not consult on species or habitats that have received a “no effect”
determination by the action agency. Although not required, an action agency may request written
concurrence from the Services that the action will have no effect on listed species or critical
habitat. EPA did not make this request as part of this consultation.

A NLAA determination in Step 2 indicates that the effects of the action on the fitness (survival
or reproduction) of an individual of an ESA-listed species or on designated critical habitat is
expected to be discountable!, insignificant?, or completely beneficial® (Endangered Species
Consultation Handbook, (USFWS 1998)). Note that if EPA concludes in its Step 2 determination
that its action is “not likely to adversely affect” a particular species or habitat, and NMFS
concurs, then the consultation process ends at Step 2. If individuals of an ESA-listed species are
not likely to be adversely affected, then ESA-listed species and the populations that comprise
them are not likely to be adversely affected and no further analysis is needed. Similarly, if a
given critical habitat designation is not likely to be adversely affected, then no further analysis is
needed of that critical habitat. A LAA determination is made if any adverse effect to any
individual of a ESA-listed species or designated critical habitat may occur as a direct or indirect
result of the action and the effect is not discountable, insignificant, or beneficial.

Within the Risk Characterization section of the BEs, EPA conducted a weight-of-evidence
analysis to determine whether lines of evidence were supported (i.e., an adverse effect was
identified). In EPA’s analysis, lines of evidence are used to determine if an individual of an
ESA-listed species is adversely affected. The lines of evidence are based on toxicological
endpoints such as mortality and reproduction. The lines of evidence are analogous to risk
hypotheses. EPA based each line of evidence on either adverse effects to an individual (direct
effects) or adverse effects to species’ habitats (indirect effects such as effects on prey). In this
manner, a supported line of evidence indicated that an ESA-listed individual’s fitness (its
survival or reproduction) would likely be compromised. EPA weighed each line of evidence to
determine the risk to individuals and the confidence they had in their conclusion for each line of
evidence. Thus, EPA conducted a weight-of-evidence analysis in the BEs. If a line of evidence
was supported, EPA made an LAA determination for that species-pesticide combination. If EPA
found all lines of evidence to be unsupported, EPA made an NLAA determination.

In Step 3, biological opinion (formal consultation), NMFS evaluates EPA determinations of
NLAA and LAA. Where NMFS determines a NLAA determination is warranted on an ESA-
listed species, we evaluate whether the anticipated adverse effects to individuals will negatively
affect populations and the species they comprise. Using the ecological risk assessment
framework, described below, we conducted 2 distinct analyses within this opinion. The first
analysis evaluated the risk to populations of ESA-listed species, when identified, and to entire
ESA-listed species and provided the jeopardy analysis for each species. The second analysis
evaluated the risk to a species’ designated critical habitat and provided the adverse modification

! Discountable effects are those extremely unlikely to occur.

2 Insignificant effects relate to the size of the impact, and are effects a person would not be able to meaningfully
measure, detect or evaluate. They should never reach the scale where take occurs.

3 Beneficial effects are contemporaneous positive effects without any adverse effect to the species.
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of designated critical habitat analysis. The analyses were based on the best commercial and
scientific data available.
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Figure 1. Three step consultation process
4.2 Information used in conference and biological opinion

To comply with our obligation to use the best scientific and commercial data available, we
collected information from a variety of sources. This opinion is based on our review and analysis
of various information sources, including:

e EPA’s BEs
o Pesticide label information found in Description of the Action section
o Exposure outputs (estimated environmental concentrations) from EPA’s fate and
transport modeling
o Toxicity data found in Response sections
e EPA’s ecological risk assessments prepared for Registration Review
e EPA’s ECOTOX database; contains published scientific studies and pesticide
manufacturer studies
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Geographic locations of label authorized pesticide use sites
o USDA — National Agricultural Statistics Services (NASS) Census of Agriculture
o USDA/NASS — Cropland Data Layer
o USGS — National Land Cover Database
e Published Scientific literature
e Other scientific literature, such as reports of government agencies or non-governmental
organizations
e Correspondence (with experts on the subject from EPA and others)
e Available biological and chemical surface water monitoring data and other local, county,
and state information
e Pesticide registrant generated data and information
e Pesticide exposure models, i.e., mathematical models that estimate exposure of resources
to pesticides
o Salmonid population models
o Pesticide exposure models
o Pesticide Water Calculator
o AgDRIFT — EPA Models for Pesticide Risk Assessment
e Risk-Plots; NMFS’s tool based on R-code that summarizes exposure and toxicity
information by use site and is used to determine likelihood of exposure and effect of
exposure to groups of individuals and designated critical habitat (see description below).
e Pesticide usage information including Pesticide Use Reports from California Department
of Pesticide Regulation and estimated pesticide usage information from surveys
conducted by USDA and proprietary survey information summarized by EPA
Comments, information and data provided by the registrants identified as applicants
Comments and information submitted by EPA
Comments received during the public review period
Pesticide incident reports, monitoring data, and other field data

Collectively, the above information provided the basis for our determinations as to whether the
EPA can insure that its authorization of carbaryl and methomyl is not likely to jeopardize the
continued existence of threatened and endangered species, and is not likely to result in the
destruction or adverse modification of designated critical habitat.

4.3 Problem Formulation

Problem formulation includes conceptual models based on the initial evaluation of the
relationships between stressors of the action (pesticides and other identified chemical stressors)
and ESA-listed species and their habitats. We consider the toxic mode and mechanism of action
of the 2 pesticide a.i.s to provide insight into potential consequences following exposure.
Identification of the mode and mechanism of action allows us to identify other chemicals that
might co-occur and affect species and their habitats (i.e., identify potential toxic mixtures in the
environment).

We utilize the same conceptual models presented in the Step 2 analysis in EPA BEs. A
conceptual model example is shown in Figure 2. The model identifies the stressors associated
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with the actions, the pathways and routes of exposure, the effects to be evaluated, and
relationships between exposures and effects. As noted above, the fundamental difference
between Step 2, BE, and Step 3, biological opinion, is we evaluate whether the anticipated
adverse effects to individuals (described in the BES) negatively affect populations and the
species they comprise. However, we begin our Step 3 analysis by building on the Step 2 analysis.
Additionally, we evaluate whether adverse effects to primary biological features (PBFs) reduce
designated critical habitat’s conservation value.

Stressor (s) Pesticide Application
- - Leaching to Atmospheric
Source [ Spray drift | | Runoff —— Soil f— Broimdaaies aribcion
Exposure Surface water/ =
Media Sediment Wet/dry deposition «———
: B
UpFatkelgiIIs : Upttakle/cell. Riparian plants
LA or mfgumen roo sl eaves sxposedvia
Receptors orpir?t ee S:nse ot [Aquatic Animals quatic Plants terrestrial
9 Invertebrates on-vascular exposure
‘ ertebrates ascular pathways
T H
Ingesstlon Ingestion
quatic animals i i
nvertebrates P ﬂ _, ‘_ _’
ertebrates % 1
Food chain Habitat integrity
Reductionin algae and Reductionin primary productivity
Attribute jndividual organism vascular plants Reduced cover
Change Reduced survival Reductionin prey Community change
Reduced growth Modification of PBFs Modification of PBFs related to
Reduced reproduction related to prey availability habitat

Figure 2. Conceptual model for effects to aquatic organisms

Direct deposition of carbaryl and methomyl onto treated sites, as well as transport via spray drift,
runoff and volatilization resulting in atmospheric (including long-range) transport, are depicted
in the conceptual models as sources that result in the movement of the pesticides into aquatic and
terrestrial habitats. The movement away from the site of application in turn represents exposure
pathways for a broad range of biological receptors of concern (hon-target organisms) and the
potential attribute changes, i.e., effects such as reduced survival, growth and reproduction.

Where EPA determined that individual fitness is likely compromised by the action (lines of
evidence were supported), and therefore made an LAA determination, we then determined for
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the Step 3 analysis if those fitness reductions are likely to be sufficient to reduce the viability of
the populations those individuals represent (assessed using changes in the populations’
abundance, reproduction, spatial structure and connectivity, growth rates, or variance in these
measures to make inferences about the population’s extinction risks). Reductions in a
population’s abundance, reproductive rates, or growth rates (or increased variance in one or more
of these rates) based on effects to individuals represents a necessary condition for reductions in a
population’s viability, which is itself a necessary condition for reductions in a species’ viability.
Finally, our assessment determines if changes in population viability structured as risk
hypotheses are likely to be sufficient to reduce the viability of the species those populations
comprise. In this step of our analyses, we consider the Environmental Baseline and Cumulative
Effects, and consider the species’ pre-action condition, established in the Status of the Species to
determine to if the action would reasonably be expected to reduce appreciably the likelihood of
both the survival and recovery of an ESA-listed species in the wild by reducing the reproduction,
numbers, or distribution of that species.

For designated critical habitat, we determined if adverse effects (primarily, effects on water
quality and prey availability) are likely to be sufficient to appreciably reduce the value of the
critical habitat as a whole for the conservation of the species. To determine whether this occurs,
we consider the designated critical habitat’s pre-action condition, established in the Status of the
Listed Resources, as well as Cumulative Effects and the Environmental Baseline.

4.4 Analysis Plan

Our analysis plan applies information from EPA’s BES to develop an assessment plan to conduct
Step 3 population level analyses within the risk characterization section of this opinion.

We took the exposure and response information directly from EPA’s BEs, as well as information
collected via our own scientific reviews and literature analysis. As noted above, we worked
closely with EPA in its preparation of this information, and our work builds on this Step 2
analysis. The exposure and response information used in our analysis is described in Chapter 10.
We also describe in Chapter 10 species life history information and aggregate the species into
groups based on shared life histories and habitat uses. The taxa groupings include: anadromous
fish, marine fish, marine invertebrates, cetaceans (whales). Additionally, in Chapter 10, we
present the mode and mechanism of toxic action for each pesticide; identify the other stressors of
the action such as other chemicals within pesticide formulations; describe a pesticide’s chemical
and physical properties that influence its persistence in the environment; and identified key
assumptions and associated uncertainties of the analytical tools and models used in the effects
analyses.

The risk characterization section includes the bulk of our Step 3 analyses where we integrate the
exposure and response information developed in EPA’s Step 2 BEs. We employed a weight-of-
evidence approach to determine for each risk hypothesis whether the risk from the action
(without consideration of the species status, the environmental baseline or cumulative effects)
was high, medium or low. A risk hypothesis is a statement of anticipated effects to life stage
groupings of a species, such as reductions in a population’s abundance or productivity following
exposure to the stressors of the action. To arrive at that level of risk for each risk hypothesis, we
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addressed not only effect of exposure and the likelihood of exposure, but also our level of
confidence in the risk level. We developed rule-based criteria to provide a systematic approach
for assessing the likelihood of exposure and the effect of the exposure. We constructed risk
hypotheses for each species grouping and designated critical habitats; an example is shown in
Table 1.

Table 1. Example risk hypotheses for species and designated critical habitat

Risk hypotheses for species

Exposure to carbaryl is sufficient to reduce abundance via acute lethality.

Exposure to carbaryl is sufficient to reduce abundance via reduction in prey availability.

Exposure to carbaryl is sufficient to reduce abundance via impacts to growth (direct toxicity).

Exposure to carbaryl is sufficient to reduce productivity via impairments to reproduction.

Exposure to carbaryl is sufficient to reduce abundance and productivity via impairments to
ecologically significant behaviors.

Exposure to carbaryl is sufficient to reduce cholinesterase (ChE) activity; the identified
mechanism of toxicity

Risk hypotheses for designated critical habitat

1. Exposure to carbaryl is sufficient to reduce the conservation value via reductions in prey in
rearing sites.

2. Exposure to carbaryl is sufficient to reduce the conservation value via degradation of water
quality in migration, spawning, and rearing sites.

To evaluate risk hypotheses we used Risk-plot graphics, and when available, salmon population
modelling. The Risk-plots are a NMFS’s analytical tool that overlays toxicity data, i.e., values at
which adverse effects are detected, with exposure information, i.e., estimated environmental
concentrations (EECs) in differing types of aquatic habitats (referred to as bins in EPA’s BES).

4.4.1 Risk-plot Tool

The Risk-plot summarizes several types of information used in the Risk Characterization section.
A Risk-plot displays pesticide exposure estimates (i.e., EECs) and toxicity data (Figure 3). The
exposure estimates and the toxicity data are based on information provided by EPA (e.g., the
BEs). More details regarding the data can be found later in Chapter 10 and Appendix C. We use
the data presented in the Risk-plots to determine whether effect of exposure to carbaryl or
methomyl is low, medium, or high for each use. We also use Risk-plots to aid in evaluating the
likelihood of exposure for species and critical habitat. The sample Risk-plot below shows data
for Lower Columbia River Coho salmon.
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A Risk-plot graphic is read by: (1) selecting a use on the left side of the plot; (2) selecting an
EEC for the use from the center of the plot; (3) reading up to a toxicity row associated with an
endpoint e.g., mortality, to determine the level of effect predicted from the EEC; and (4) looking
on the right side of the plot to identify the extent of the species range that overlaps with the use.

Note that the toxicity rows are constructed in different ways, depending on the assessment
endpoint and the number of toxicity studies. More details are provided in Chapter 10, but a brief
description follows here. For all the rows, ‘NE’ denotes no response expected at that EEC with
the criteria depending on the endpoint. Endpoints for which all of the data fall outside the
concentration range of the plot are denoted with a ‘<’ or >’ symbol depending on the data.

For the Enzyme row, several studies were used to select a median inhibition concentration
(IC50) and slope for a logistic dose-response curve to represent acetylcholinesterase inhibition.
The row denotes various levels of inhibition (i.e., percent reductions in enzyme activity).

The Behavior, Reproduction, and Growth rows include assessment endpoints from all relevant
studies presented in EPA’s BEs, from the lowest concentration that resulted in an effect to the
endpoint on the left to the highest concentration that resulted in an effect on the right, thereby
capturing the range of concentrations causing effects to the associated endpoint. The
concentrations shown mostly represent reported Lowest Observed Effect Concentrations
(LOEC:S). For these 3 endpoints, there were not enough studies to conduct a species sensitivity
distribution. The concentrations eliciting effects for each endpoint typically varied due to a
variety of issues including the studies were conducted using different species of animals,
different experimental regimes, different aged animals, etc.

For Mortality and Prey, we had a sufficient number of toxicity studies to establish species
sensitivity distributions (SSDs), which show the distribution of the various concentrations
eliciting death to fish and prey to the same chemical. To insure that our evaluation is sufficiently
protective for the mortality and prey we constructed the toxicity row to consider the more
sensitive species within the distributions, in this case, the 5™ percentile of the fish SSD for
Mortality and the 10" percentile of invertebrate SSD for Prey. The resulting values were used as
LC50s, and along with a slope, to generate probit dose-response curves. The rows denote various
levels of response (i.e., percent mortality in fish or prey).
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Figure 3. Example Risk-Plot for Carbaryl and Lower Columbia Coho

The bottom 4 lines of the Risk-plot indicate the following: The first line shows the chemical and
the text file selected containing the toxicity data shown on the plot. The second line shows the
aquatic EEC averaging periods that are being summarized (time weighted averages of 1-day, 1-
day, 21-day, and 60-day). The third line provides the HUC-12 region(s)* and the EECs being
plotted. Four types of EECs are displayed for use in the assessments: (1) aerial deposition into
shallow habitat (drift, ‘d’); (2) surface runoff from the edge-of-field (runoff, ‘r’); (3) drift and
runoff into EPA’s Index Reservoir (‘ir’); and (4) drift and runoff into EPA’s Farm Pond (‘fp’).
For the ‘r’, ‘ir’, and ‘fp’ data points denote the median EEC for the 30 years of data with the 5-
95% range of data shown by the error bars. Details on how these modeled EECs were generated
and applied as surrogates to represent exposures in aquatic habitats are discussed later (e.g.,
Chapter 10). The bottom line shows the species name, EPA assigned ID number, and the spatial
extent (number of HUC-12s) over which the data is summarized. In this example, data for the

4 HUC stands for “hydrologic unit code,” and refers to a hierarchical system of geographic units employed by the

U.S. Geological Survey. HUC-12 is a subwatershed level area.

41



Final Conference and Biological Opinion; Carbaryl OPR-2021-01400; Methomyl OPR-2021-01401; 01-31-24

entire range for the Columbia River Coho salmon is being aggregated, which consists of 225
HUC-12 regions.

4.4.2 Effect of Exposure

Each use/use site is evaluated to determine whether the effect of exposure is low, medium, or
high based on the aquatic habitat bin EECs and the toxicity information. The effect of the
exposure metric cannot be interpreted as risk without also considering its companion metric: the
likelihood of exposure. Our chemical- and species-specific risk characterizations incorporate and
combine these 2 metrics. See section 4.4.6 for a discussion on how confidence in this metric was
considered (e.g., how representative the modeled scenario is in estimating species exposure). We
took into consideration information such as duration of exposure and species habitat utilization
when determining the appropriate time-weighted averages and bins to reference for the different
effect endpoints. For example, a 4-day time-weighted average EEC was chosen because the
standard acute lethality test with fish requires a 96-hour (4-d) exposure duration. Note that the
Risk-plots displayed in the effects analysis chapters may include bins and/or time-weighted
averages that were not used for direct comparison to toxicity data. Lower effects thresholds were
used to evaluate acute lethality compared to reductions in prey availability as these endpoints
equate directly to reductions in survival. In contrast, some reductions in prey may not always
translate into fitness level consequences for the species. We apply the following guidelines for
assessing the effect of exposure:

When evaluating acute lethality:

e A “none expected” rank is achieved when all relevant EECs are below the calculated 1-
in-a-million sensitivity level.

e A “low” rank is achieved when all relevant EECs are below the 1% effect level.

e A “medium” is achieved when any relevant EEC falls between the 1% and the median
effect level.

e A “high” is achieved when any relevant EEC exceeds the median effect level for a given
toxicity range.

When evaluating reductions in prey abundance:

e A “none expected” rank is achieved when all relevant EECs are below the calculated 1%
effect level.

e A “low” rank is achieved when any relevant EECs fall between the 1% and 10% effect
level.

e A “medium” is achieved when any relevant EECs fall between the 10% and the median
effect level.

e A “high” is achieved when any relevant EECs exceed the median effect level for a given
toxicity range.

We apply the following rules when dose-response relationships are not available:
e A “none expected” rank is achieved when all relevant EECs are below all available no
effect endpoints (e.g., NOEC). If NOEC values are not available we make none expected
calls when concentrations are at least an order of magnitude lower than the lowest LOEC.
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e A “low” rank is achieved when any relevant EEC falls between a no effect endpoint and
corresponding lowest effect endpoint (e.g., LOEC).

e When EECs exceed the lowest effect endpoints we examine the effects reported at those
concentrations to determine whether a low, medium or high characterization is
appropriate.

4.4.3 Likelihood of Exposure

The registration of an active ingredient creates a potential for exposure by authorizing
application at certain rates, times, and locations (i.e., labeled directions for use). When we assess
whether the registration insures that authorized uses are not likely to jeopardize listed or
proposed species, we consider the potential that the label allows, and whether or not the labels
contain directions that are sufficient to insure species will not likely be jeopardized over the 15-
year duration of the action, which corresponds with EPA’s required timeframe for pesticide
registration review.

The potential for exposure is realized when applications are made directly to aquatic habitats
where listed-species are present, or pesticides are transported to these habitats from applications,
which occur in proximity. Many pesticides are authorized for use directly adjacent to aquatic
habitats, and some are authorized for direct application to aquatic habitats. These situations can
be problematic because pesticides are inherently toxic and, therefore, exposure may result in
take.

For a given chemical and species, the degree to which risk is anticipated is a function of the
extent and frequency of these exposure scenarios over the entire range of the species. The extent
and frequency of future usage is driven largely by market forces and the collective choices of
individual end-users. Year-to-year variation in the extent and frequency is driven by variables
such as: changing pest pressures, emergence of new pests, development of pest resistance,
regulatory changes to products, market changes, and the choices of individual end-users. We did
examine information on past use (“usage”) available to NMFS (e.g., survey information on
agricultural uses provided by EPA and use reporting from CalDPR PUR). Appendix D describes
important inadequacies and limitations identified with the usage information. Given the degree
of uncertainty and speculation associated with these factors, and usage information generally, we
determined that in most cases we cannot solely rely on usage information to construct
assumptions about the exposure potential. We did, however, incorporate some usage information
into our risk assessment (see description below).

The likelihood of exposure assessment allows us to consider the extent of authorized use, species
locations and movement, chemical properties, potential for repeated application, as well as the
proximity of use sites to known areas of importance to the species. We distinguish between the
extent of a use site within areas important to the species (e.g., overlap of species range with a
Cropland Data Layer) and the extent and frequency of pesticide applications to that use site (e.g.,
usage). Over the 15-year duration of the action the former is subject to much less uncertainty,
while the latter has substantial uncertainties and limitations (see Appendix D). These factors are
first assessed independently of each other, and then combined to arrive at a low, medium, or high
likelihood of exposure finding to help guide the risk assessment process. For example, we may
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find “yes” that multiple applications are authorized, but find “no” for seasonal analysis,
indicating that even though pesticides are present, the species are not. In this way individual
factors combine and sometimes cancel each other out. We followed a decision key (Figure 4) to
help with consistency between species and use sites for this approach. The likelihood of
exposure metric cannot be interpreted as risk without also considering its companion metric: the
effect of exposure. Only when these 2 metrics are combined do the chemical-specific and
species-specific characterizations arise. See section 4.4.6 for a discussion on how confidence in
this metric was considered (e.g. how representative the use site spatial data is of actual use
locations). The primary factors informing the likelihood of exposure are (Table 2):

1. Percent overlap of a species’ U.S. range with a pesticide’s approved uses. Each use is
assigned a category of 1, 2, or 3 depending on the degree of geographic overlap of use
acreage with the species’ U.S. range acreage (aggregation of HUC-12s that delineate the
species range). If EPA has authorized pesticide application for a particular site, that site
may receive one or more pesticide applications during the course of the 15-year action.
An important consideration in estimating the likelihood of exposure to a species is the
extent to which authorized use sites occur in direct proximity to species habitats and/or
known occupied areas. However, we do not assume that usage will occur in every
authorized use site, nor do we assume that all usage occurs at the same day and time.
Instead, we assume that: 1) the pesticide may be applied to any authorized site, and 2) the
greater the extent of authorized use sites in the species range, the greater the chance that
application may occur in close proximity to species habitat. The distinction, between
“will be applied to every” and “may be applied to any,” is important in understanding the
assumptions of our analysis. The assumption that every use site will receive application is
neither realistic nor appropriate.

Our interpretation of the percent overlap values considered the reality that all registered
use sites are not likely to receive application of the pesticide active ingredient, for those
that did, applications would not all occur at the same time. We considered the percent
overlap value as 1 of 6 factors which qualitatively determines the likelihood of exposure.
We assumed that, all else being equal, there is a positive relationship between the amount
of land authorized for pesticide application and the chance that a species will be exposed.
In recognition of the complexities in this relationship, as well as the numerous other
factors influencing the likelihood of exposure, we developed a systematic but qualitative
framework to help characterize risk. In this way, the percent overlap serves as a proxy for
informing the potential for pesticide application in close proximity to species habitats.

Acreage of authorized use sites was provided by EPA and is based largely on USDA’s
Cropland Data Layer; this information is presented on the left Y-axis of the Risk-plot in
Figure 2. Species range information comes from NMFS listing documents, recovery
plans, and status reviews.

2. Seasonal analysis based on allowable application timing overlaid with species’
timing to determine co-occurrence. Application timing is based on authorized label
restrictions (e.g., language indicating applications are restricted to the pre-emergence
period). Species timing of occupancy for aquatic areas is provided in the Status of the
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Species section. The co-occurrence addresses whether pesticides are allowed to be
applied during species presence at various life stages. We answer “yes” to the question of
co-occurrence in cases where the pesticide may legally be applied when a species-life
history suggests it may be present.

3. Persistence of the pesticide based on environmental fate issues. We evaluated the
environmental fate information provided in the BE and EPA ecological risk assessments
to determine whether the pesticide is considered persistent. As a rule of thumb, we
answered “yes” to persistence if the pesticide has relevant half-life values greater than
100 days. For this purpose, carbaryl and methomyl were both treated as non-persistent.

4. Number of applications allowed. We assume that an increase in number of authorized
applications increases the likelihood of an exposure and the potential of effect. We
reviewed EPA’s description of the action, as well as authorized labels, to determine
whether multiple applications were allowed on each use site. When answering “yes” or
“no”, we considered the relative risk of a single application at the maximum allowed rate
versus multiple applications at a reduced rate. Some labels do not explicitly state the
number of repeat applications authorized, instead labels may specify a maximum single
application rate as well as a maximum annual application rate. If, for the majority of
labels in a given category (e.g., other grains), the maximum single application rate equals
the maximum annual application rate then we answered “no” for this factor. Although it
is possible that multiple applications could occur at lower rates, assuming a single
application at the maximum rate allows us to capture and assess the potential for risk as
authorized by the label.

5. Proximity analysis, for use sites with less than 1% overlap within a species range.
We evaluated the available spatial data for use sites and species distribution/life history
information to determine whether: 1) use sites were aggregated in proximity to sensitive
areas (e.g., known spawning streams or nursery areas); or 2) whether up-stream use sites
were likely to substantially increase exposure via downstream transport. When evaluating
a map, we considered aggregation of use sites within a HUC-12 as “in proximity”” when
they were within roughly 300 meters of where we anticipate the pesticides would either
runoff or drift to those habitats.

The likelihood that pesticide will be transported to ESA-listed species habitats in
concentrations that are harmful to them is inversely related to the distance of the pesticide
application to the species habitat. We determined 300 meters to be appropriate for this
purpose for the following reasons. First, when considering drift, 300 meters represents an
upper limit to which we are able to effectively model transport and evaluate quantitative
estimates (e.g., via AgDrift). Although transport beyond 300 will occur, we anticipate the
bulk of off-site transport of pesticides from drift and runoff will be constrained within
300m of the application zone in most scenarios. When considering run-off, the potential
for transport is highly variable depending on site-specific and chemical-specific factors.
Three-hundred meters represents a point at which the potential for transport via sheet or
channelized flow can be considered minimal in most cases. Although off-site transport
beyond 300 meters following pesticide application is possible, the 300 meter distance is
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appropriate for focusing attention on applications that pose the greatest risk. Note that for
these same reasons, 300 meters was selected for use in our pick-list mitigation approach
(see ITS chapter 21). In this approach, we use 300 meters as the distance within which
end users must check to see whether restrictions are necessary. The mitigation approach
is flexible such that, depending on the application rate and method, restrictions within the
300 meters may or may not be necessary.

For many of the species assessed, we determined sensitive areas by identifying, for
example, designated critical habitat within populations that have been identified in
recovery plans as “core” or “essential” to the recovery of the species. In cases where we
answer yes for this factor, the overall likelihood of exposure characterization is assigned
a low, medium, or high on a case-by-case basis depending on the nature of the exposure
potential. For example, aggregations in proximity to known spawning sites may represent
a higher exposure potential due to the high density of individuals present, as opposed to
aggregations to coastal areas used for foraging, where individuals may be more disperse

(depending on species).

6. Duration of species occupancy in aquatic systems. We review the species life history
to determine the approximate duration for residency and migration.

Table 2. Criteria used to determine likelihood of exposure

Factor Criteria Description Criteria

Percent overlap of use site | low overlap = <1 % = category 1 category

within species HUC-12 Medium overlap =1-5 % = category 2 (1;2;3)

watersheds High overlap = >5 % = category 3

Seasonal Analysis Are any species life-stages present in overlapping | Yes or No

(proportion of year life areas when pesticide application are allowed?

stages are potentially (Y/N)

exposed)

Persistence of pesticide Is pesticide considered persistent? (Y/N) Yes or No
Pesticide has a relevant half-life greater than 100
days =Y.

Number of applications Are multiple applications authorized per year? Yes or No
(Y/N)

Proximity Analysis: Are use sites within 300 meters of sensitive areas? | Yes or No

Use sites proximal to (Y/N)

sensitive areas Or

Or Are upstream use sites likely to substantially

Potential for exposure from | increase exposure via downstream transport?

upstream sources (Y/N)

Time spent occupying Species residency: Days, months, years category

aquatic areas <30 days=1 ; 1-6 months(1-2 seasons) = 2; (1;2;3)

multiple years = 3

46



Final Conference and Biological Opinion; Carbaryl OPR-2021-01400; Methomyl OPR-2021-01401; 01-31-24

Species migration: Days <7 days =1; 7-21 days category
=2 ;>21days=3 (1;2;3)

High
High
Medium
Medium
Medium
Medium

yes/no no Low
yes/no yes/no yes/no no 1/2/3 Low
yes/no yes/no yes/no yes 1/2/3 Low/Med/High*

LT T L LS T L T R R WS S R W e 8

Figure 4. Likelihood of exposure decision key. *See explanation of proximity analysis, described above.

For each species assessed, NMFS has characterized the “likelihood of exposure” relative to each
use site (e.g., corn, wheat) within that species’ range. The likelihood of exposure for each use
site is characterized as either low, medium or high depending on the combinations of the factors.
The decision key was used to help guide decision making, and maintain consistency and
transparency across species and chemicals; deviations from the decision key were made on a
case by case basis as appropriate and are documented in the effects analysis section.
Additionally, note that the combinations provided in this key are not exhaustive of all possible
combinations, rather they represent only those combinations which were encountered in this
opinion.

4.4.4 Risk Determination for Each Risk Hypothesis

The “likelihood of exposure” and “effect of exposure” evaluations for each use category are all
considered together in determining whether the overall risk associated with the risk hypothesis is
high, medium, or low. Note, it is important to recognize that these characterizations refer to
effects at the species population level of organization; species being evaluated during this phase
of the analysis have already received LAA determinations for individual level effects. In this
way we consider the combined impact of all uses within the species range or habitat. The 3-by-3
matrix below serves as a conceptual illustration of how likelihood of exposure and effect of
exposure combine to create greater or lesser risk. A “high” risk determination is made when we
anticipate that adverse effects will impact an extent of the species such that population-level
effects may result, depending on the status of the species and environmental baseline. Medium
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and low risk both indicate that we anticipate some adverse effects but that we do not anticipate
these effects capable of scaling to population-level impacts.

L M H

Likelihood of Exposure
<

Effect of Exposure

Figure 5. Ranking Risk Hypotheses Based on Uses. Each use is plotted based on Likelihood of Exposure
finding and Effect of Exposure finding. L=low (green), M=medium (yellow), H=high (red).

We also considered evidence provided by another important source of information: 2 salmonid
population models developed by NMFS to evaluate 4 life history strategies of salmon. This
evidence informed our determination of the confidence we had in our assignment of the overall
risk from the Effects of the Action to species. In this way, the Risk-plot, and population
modeling results are considered together when determining whether a risk hypothesis is
supported or not.

Qualitative population-level assessments are conducted by examining the risk hypotheses that
directly affect population and species responses to the action. The “likelihood of exposure” and
“effect of exposure” evaluations for each use category are all considered together in determining
whether the overall risk associated with the risk hypothesis is high, medium, or low. Note, it is
important to recognize that these characterizations refer to effects at the species population level
of organization; species being evaluated during this phase of the analysis have already received
LAA determinations for individual level effects. In this way we consider the combined impact of
all active ingredient uses within the species range or habitat. The 3-by-3 matrix above (Figure 5)
serves as a conceptual illustration of how the likelihood of exposure and effect of exposure
combine to create greater or lesser risk. A “high” risk determination is made when we anticipate
that adverse effects will impact a portion of the species such that population-level effects may
result, depending on the status of the species and the environmental baseline. Medium and low
risk both indicate that we anticipate some adverse effects but that we do not anticipate these
effects capable of scaling to population-level impacts. The culmination of all the risk hypotheses
determines the overall risk posed to the population or species that is then considered in our
jeopardy and destruction/adverse modification analysis.

We also considered important information provided by 2 salmonid population models developed
by NMFS to evaluate 4 life history strategies of salmon (for more information, see Appendix A).
This evidence informed our determination of the confidence we had in our assignment of the
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overall risk from the Effects of the Action to species. In this way, the Risk-plot, and population
modeling results are considered together when determining whether a risk hypothesis is
supported or not.

4.4.5 Salmon Population Models

For certain salmon, we applied peer-reviewed, published population models as a tool to estimate
population level responses to the 2 insecticides (see Appendix A). The salmon population
modelling results are reported as percent reductions in a population’s growth rate. The model
results estimating population level effects from mortality to juveniles were used to inform the
following risk hypothesis: exposure is sufficient to reduce juvenile abundance via acute lethality.
Model results estimating population level effects from effects to juvenile growth from reductions
in prey as well as sublethal effects to juveniles were used to inform the following risk
hypotheses: exposure is sufficient to reduce juvenile abundance via reduction in prey
availability; exposure is sufficient to reduce abundance via impacts to growth (direct toxicity);
exposure is sufficient to reduce ChE activity (the identified mechanism of toxicity). Percent
changes in the population growth rate were considered significant if they were outside of 1
standard deviation from an unexposed population. A decline in the population growth rate by
more than 1 standard deviation was chosen as a cutoff to prevent consequential reductions in
population abundance and increases in population variability, which may affect the continued
existence of the species. The use of 1 standard deviation reduces the chance of making a type Il
error, i.e., incorrectly stating that the species is not impacted by the action when it is impacted.

Sufficient data were available to construct population models for 4 Pacific salmon life history
strategies. We ran life-history matrix models for ocean-type and stream-type Chinook salmon (O.
tshawytscha), coho salmon (O. kisutch), and sockeye salmon (O. nerka). The basic salmonid life
history we modeled consisted of hatching and rearing in freshwater, smoltification in estuaries,
migration to the ocean, maturation at sea, and returning to the natal freshwater stream for
spawning followed shortly by death. For specific information on the construction and
parameterization of the models see Appendix A. Potential impacts resulting from freshwater
exposure to pesticides were integrated into the models as alterations in the first year survival rate.
Effects of acute mortality or changes in somatic growth rate were evaluated using independent
models discussed below. Population level impacts for both types of models were assessed as
changes in the intrinsic population growth rate and quantified as the percent change in population
growth rate. Changes that exceeded the variability in the baseline (i.e., 1 standard deviation)
were considered to be significant.

Acute toxicity models were constructed that estimated the population-level impacts resulting
from sub-yearling exposure to the single a.i.s. The model did not consider multiple exposures,
effects to other life stages, or any sublethal or habitat-related effects. We determined population
outcomes when different percents of sub-yearlings experienced exposure sufficient to cause
lethality to different percents of the individuals exposed (0 to 100% mortality in 5% increments),
the range of mortality corresponding to EECs on carbaryl and methomyl Risk-plots.

A somatic growth model was developed explicitly to evaluate the potential for adverse effects to
juvenile growth resulting from exposure to the a.i.s (Appendix A). The model links AChE
inhibition, feeding behavior, prey availability, and somatic growth of individual salmon to the
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productivity of salmon populations expressed as a percent change in a population’s intrinsic rate
of growth (lambda). Subyearling salmon experience size-dependent survival near the end of their
first year, linking changes in somatic growth to population productivity. The model scenarios
assume annual exposure of sub-yearling juveniles and their prey to the a.i. We integrated 2
avenues of effect to juvenile salmonids’ growth from exposure to the 2 a.i.s (Appendix A). The
first avenue is a result of direct AChE inhibition on feeding success and subsequent effects to
growth of juvenile salmonids. Study results with juvenile salmonids show that feeding success is
reduced following exposures to AChE inhibitors. The second avenue the model addresses is the
potential for indirect reductions in juvenile growth resulting from reduction in available prey.
Salmon are often food limited in freshwater aquatic habitats, suggesting that a reduction in prey
due to insecticide exposure may further stress salmon and lead to reduced somatic growth rates.
Field mesocosm data support this assertion, showing reduced growth of juvenile fish following
exposure to AChE inhibitors.

4.4.6 Confidence Ranking for Each Risk Hypothesis

We consider and track the underlying uncertainties when evaluating the risk hypotheses by
describing levels of confidence in our effect of exposure, likelihood of exposure, and in our
overall risk determination for each risk hypothesis (Table 3). The confidence level is assigned a
low, medium, or high level in each of these 3 areas as described below.

Table 3. Example risk hypothesis assessment table illustrating where uncertainties are
considered in assessing risk.

Endpoint: Mortality

Use Category Effect of Exposure | Confidence Likelihood of Confidence
Exposure

Use Site A High (A) High (B)

Use Site B High (A) High (B)

Use Site C High (A) High (B)

Risk Hypothesis: Exposure to carbaryl is

sufficient to reduce abundance via acute lethality.

Risk

Confidence

High

(€)

Confidence in the effect of exposure (A)

e Quality and representativeness of EECs
Here we consider how best to interpret the modeled estimates (e.g., runoff values) in the
context of estimating the exposure concentrations of these pesticides in actual species
habitats. As described earlier, these modeled estimates represent the best available data
for anticipated concentrations resulting from applications. However, we do not equate
any one modeled scenario directly to any one habitat. Instead, we consider all of the
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information available (including monitoring data, habitat type, etc.) to define the most
appropriate range of exposure values for comparison against toxicological data. See
Chapter 10 for a description of the habitats and the uncertainties associated with exposure
estimates.

Quality and representativeness of effects data

We reviewed the available toxicity information in light of our data quality standards to
evaluate the level of confidence in the toxicity information used to determine effects to an
ESA-listed species and its habitats. For example, we would ascribe higher confidence for
a toxicity endpoint when a robust species sensitivity distribution (SSD) is available and
lower confidence when SSDs are not available. Other considerations included: the
number of available studies; the distribution of the effects; representativeness of test
species; duration of test exposure, etc.

Confidence in the likelihood of exposure (B)

Representativeness of CDL/UDL

How well does the overlap data (e.g., UDL) represent the specific labels and uses
assigned to it? Many of the percent overlap estimates presented in the Risk-plots are
based on overlap between species range and Cropland Data Layer (CDL) class groupings
(e.g., vegetables and ground fruit). The CDL has over 100 different cultivated classes
which were grouped by EPA in order to reduce the likelihood of errors of omission and
commission between similar crop categories. CDL groupings were designed to minimize
uncertainties, however they also introduce the possibility that overlap percentages include
uses for which the active ingredient has not been registered. Spatial data for non-
agricultural uses similarly comes with uncertainties and was considered here. We also
considered whether or not there is additional evidence, beyond the spatial layers, that
registered uses may occur in a species range. Sources of information used to assess this
factor include USDA’s NASS Census of Agriculture, monitoring data, incident data, and
available usage information. Additionally, all the sources of information are snapshots in
time and may not be representative of future use over the duration of the action within a
species range. While aggregating multiple years of CDLs and multiple CDLs into a UDL
addressed some of this uncertainty (e.g., crop rotations), the potential for changes in
overlap with time was considered as well.

Evidence that future usage will be minimal

We evaluated whether there is sufficient evidence that usage is likely to be minimal over
the next 15 years. By minimal, we mean that the amount of acres treated or pounds
applied are such that even if application is made in proximity to species habitat we would
anticipate the exposure level would not result in an appreciable reduction in the
reproduction, numbers or distribution of the species or in the value of designated critical
habitat for that species. By sufficient evidence, we mean that there is enough certainty in
the evidence that we can rely on it as part of an analysis (along with the status of the
species and critical habitat, the environmental baseline, and cumulative effects) that
ultimately is required by the ESA to insure that the species is not likely to be jeopardized
over the 15-year duration of the action. Substantial population-level impacts to species
are not only possible via large-scale impacts across the entire species range, but could
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occur via smaller scale impacts to essential sub-populations, or essential life stages.
Information used to assess this factor include regulatory actions (e.g., state-bans),
monitoring data and available usage data. In determining whether the evidence available
was sufficient or not, we considered factors such as data quality, reliability, transparency,
completeness, and applicability to ESA assessment.
o Examples of evidence that we found sufficient for this purpose:
= Mandatory, long-term, geographically specific usage reporting (e.g., CA
PUR data). For this information type, we determined there was sufficient
evidence that future usage would be minimal if there had been no usage
reported in the previous 15 years for the relevant use.
o Examples of evidence that we found were not sufficient for this purpose:
= Usage estimates based on survey data (limitations discussed in Appendix
D)
o Water quality monitoring data. In particular, the absence of detections or
detections of the pesticide at low concentrations (limitations discussed in Section
10.2.2).

Exposure pathway

We considered the potential exposure pathways for each species. For example, we have
greater confidence in the exposure pathways to salmonid spawning habitat from adjacent
use sites than we do for intertidal habitats (e.g., black abalone). Here we also weigh our
understanding of species utilization of the particular portions of the range in which there
are co-occurrences of use sites and potential habitat. Even in cases with relatively high
overlap percentages or acreages it is possible that use sites are not anticipated to
contribute significantly to exposure potential.

Confidence associated with overall risk determination (C)

Overall confidence from effect of exposure and likelihood of exposure
We consider the confidence determinations from the effect of exposure and likelihood of
exposure assessments described above.

Overall impact of all uses

We consider the degree of similar combinations of likelihood of exposure and effect of
exposure i.e., the more uses and toxicity endpoints for which there is the same
combination of “likelihood of exposure” and “risk of exposure” (e.g., “high/high,”
(“low/medium”), the more confidence we have in the low/medium/high risk assignment
for the associated risk hypothesis.

4.4.7 Effects Analysis Overall Risk

Once we assessed each individual risk hypothesis for its level of risk and confidence, we then
translated these values into an assessment of the overall risk posed to the species (low, medium,
or high) based on all of the risk hypotheses. To make this conclusion, we plotted the risk
hypotheses on a graph based on the risk and confidence determinations for each risk hypothesis.
This is illustrated below. For example, if 1 or more risk hypotheses had high risk and high
confidence then we determined that the overall risk to the species was high, placing it in the red

52



Final Conference and Biological Opinion; Carbaryl OPR-2021-01400; Methomyl OPR-2021-01401; 01-31-24

squares. We also determined the overall risk to the species as “high” if, for any risk hypothesis,
one of the variables (level and confidence of risk) was high and the other was medium. If all risk
hypotheses landed in the yellow and green squares then the conclusion was determined to be
medium risk for the species. If all risk hypotheses landed in the green squares the conclusion was
determined to be low risk for the species. For this purpose, the AChE risk hypothesis (e.g.,
“Exposure to carbaryl is sufficient to reduce ChE activity; the identified mechanism of toxicity”)
was treated as a supporting risk hypothesis and did not, on its own, lead to a conclusion of high

risk.

Moderate support for risk hypothesis

Risk
<

L Low support for risk hypothesis

L M H

Confidence

Figure 6. Each individual risk hypothesis is plotted based on its associated risk and confidence.
For each species, the effects analysis concludes with a cumulative risk and confident conclusion

considering all risk hypotheses determinations with a summary paragraph as well as a risk bar
visual (see example below).

High Risk
Medium Confidence

Less Risk MoreRisk

Figure 7. Example risk-bar associated with the stressors of the action

The effects analysis conclusions are then carried forward into the integration and synthesis
section to be considered in the context of the Environmental Baseline, Status of the Species, and
Cumulative Effects.

4.4.8 Designated Critical Habitat Analyses

Our critical habitat analysis determines whether the action is likely to destroy or adversely
modify critical habitat for ESA-listed species by examining potential reductions in the
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conservation value of the essential features of designated critical habitat. “Destruction or adverse
modification” means a direct or indirect alteration that appreciably diminishes the value of
designated critical habitat as a whole for the conservation of an ESA-listed species (50 C.F.R.
8402.02).

In this section, NMFS evaluates the potential consequences to designated critical habitat from
exposure to the stressors of the action. Each risk hypothesis is based on potential impacts to
those PBFs essential to the conservation of the species which may require special management
considerations or protection (see Appendix B for a description of the PBFs for each of the
designated critical habitats). The critical habitat effects analysis concludes with our
determination of the risk posed to all the PBFs taken together for a particular species. In the
integration and synthesis section we combine the effects analysis with the baseline status of the
habitat and the cumulative effects to evaluate the potential consequences to designated critical
habitat as a whole.

As described in the preamble to the updated regulations: “Consistent with longstanding practice
and guidance, the Services must place impacts to critical habitat into the context of the overall
designation to determine if the overall value of the critical habitat is likely to be appreciably
reduced. The Services agree that it would not be appropriate to mask the significance of localized
effects of the action by only considering the larger scale of the whole designation and not
considering the significance of any effects that are occurring at smaller scales (see, e.g., Gifford
Pinchot, 378 F.3d at 1075). The revision to the definition does not imply, require, or recommend
discounting or ignoring the potential significance of more local impacts. Such local impacts
could be significant, for instance, where a smaller affected area of the overall habitat is important
in its ability to support the conservation of a species (e.g., a primary breeding site). Thus, the size
or proportion of the affected area is not determinative; impacts to a smaller area may in some
cases result in a determination of destruction or adverse modification, while impacts to a large
geographic area will not always result in such a finding” 84 Fed. Reg. 44976, 44983 (Aug. 27,
2019).

In all of the critical habitat designations that may be exposed to the stressors of this action, water
quality and prey availability are key attributes that are either designated as PBFs of the critical
habitat, or are relevant to the PBFs. Water quality encompasses a range of typically measured
parameters, including dissolved oxygen, temperature, turbidity, and presence of contaminants.
Insect and phytoplankton development is critical for the aquatic ecosystem, in particular as prey
for juvenile salmonids, as they are essential to juvenile salmonid growth and survival in both
freshwater and nearshore marine environments. Here, we use the presence of chemical
contaminants as an indicator of degraded water quality. The action could degrade water quality
by introducing carbaryl, methomyl and other associated chemicals into designated critical
habitats. Therefore, we use the pesticide concentrations likely to adversely affect ESA-listed
species, prey (e.g., juvenile fish and invertebrates), or aquatic vegetation as measures of
degraded water quality.

Similar to the species assessment we considered risk plots and, where appropriate (e.g., impacts
on prey), made effect of exposure and likelihood of exposure determinations. For the likelihood
of exposure, we considered a sub-set of the factors, which were used for the species assessment:
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1) percent overlap; 2) chemical persistence; and 3) the number of applications allowed. The other
3 factors (application timing, species duration of occupancy, proximity to habitat) were still
considered but given less weight.

Also similar to the species effect analysis, we assessed each individual risk hypothesis for its
level of risk and confidence, we then translated these values into an assessment of the overall
risk posed to the designated critical habitat (low, medium, or high) based on all of the risk
hypotheses. Each effects analysis concludes with a summary paragraph as well as a risk bar
visual. The effects analysis conclusions are then carried forward into the integration and
synthesis section to be considered in the context of the Environmental Baseline and Status.

4.4.9 Integration and Synthesis

In this section, we provide NMFS’s opinion regarding whether or not EPA can insure their
action, when aggregated with factors analyzed under "environmental baseline," "effects of the
action,” and "cumulative effects" in the action area, and when viewed against the status of the
species or critical habitat as listed or designated, is not likely to jeopardize the continued
existence of the species or not likely to result in destruction or adverse modification of critical
habitat.

The status of the species, environmental baseline, and cumulative effects are considered in the
context within which the action occurs. Additionally, there are several factors within each of
these sections, which we anticipate will directly interact with the effects of the action. For
example, elevated temperatures have been demonstrated to increase the toxicity of
organophosphate pesticides in fish (Mayer 1986; Mayer and Ellersieck 1988; Osterauer and
Kohler 2008) and certain mixtures of cholinesterase inhibiting pesticide increase the toxicity to
juvenile coho salmon (Laetz et al. 2014).

Once each of the above sections is evaluated, they are depicted graphically on a “scorecard.” The
influence of each section is represented by an arrow. The magnitude of influence (low or high) is
represented by the length of the arrow (short or long). The direction an arrow is pointed indicates
the directionality of the section, increasing or decreasing risk. For example, a status of the
species arrow pointing towards more risk may indicate that the population dynamics are such
that the species would be highly vulnerable to the additional adverse impacts associated with the
effects of the action. The level of confidence in each factor is indicated by the thickness of the
arrow (high confidence represented by thick arrow, low confidence represented by thin arrow).
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Increasing Risk Decreasing Risk
) G High Magnitude / High Confidence
High Magnitude / Low Confidence
— = Low Magnitude / High Confidence

Low Magnitude / Low Confidence

Figure 8. Example of arrows to represent direction, magnitude, and confidence of the status, baseline, and
cumulative effects sections used in the species scorecard.

4.4.10 Conclusion

With full consideration of the status of the species and the designated critical habitat, we
consider the effects of the action within the action area on populations or subpopulations and on
essential habitat features when added to the environmental baseline and the cumulative effects to
determine whether the action could reasonably be expected to:

e Reduce appreciably the likelihood of survival and recovery of an ESA-listed or proposed
species in the wild by reducing its numbers, reproduction, or distribution, and state our
conclusion as to whether EPA has insured their action is not likely to jeopardize the
continued existence of such species; or

e Appreciably diminish the value of designated critical habitat for the conservation of an
ESA-listed species, and state our conclusion as to whether EPA has insured their action is
not likely to destroy or adversely modify designated or proposed critical habitat.

A “scorecard” is generated for each species and designated critical habitat. The effects of the
action are characterized as high, medium, or low risk to the species on the top bar (“Effects
Analysis”) of the scorecard, using the analytical process already described. The scorecard also
summarizes the influence of the environmental baseline, cumulative effects, and status of the
species, as depicted by the 3 arrows below the Effects Analysis bar. At the bottom of the
scorecard, the bar labeled Conclusion shows the overall risk and jeopardy determination (the
colored bar beginning with green [less risk] to red [more risk]). A narrative is also presented
below the scorecard to identify risk drivers and summarize the overall conclusion. The jeopardy
determination and the destruction or adverse modification determination for each species or
designated critical habitat is based on best commercial and scientific data available following
ecological risk assessment principles.
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Species Scorecard
Carbaryl
Gulf grouper

(Mycteroperca jordani)

Effects Analysis Low Risk/High Confidence

Status of the Species High Magnitude/High Confidence
Environmental Baseline Low Magnitude/Low Confidence
Cumulative Effects Low Magnitude/Low Confidence

Conclusion [fessRisk
No Jeopardy

Figure 9. Example Species Integration and Synthesis “scorecard”

If, in completing the last step in the analysis, we determine that EPA is unable to insure the
action under consultation is not likely to jeopardize the continued existence of an ESA-listed
species or destroy or adversely modify designated or proposed critical habitat, then we must
identify reasonable and prudent alternative(s) (RPA[s]) to the action, if any, or indicate that to
the best of our knowledge there are no RPAs (See 50 C.F.R. 8§402.14).

In addition, we include an ITS that specifies the impact of the take, RPMs to minimize the
impact of the take, and terms and conditions to implement the RPMs (ESA section 7 (b)(4); 50
C.F.R. 8402.14(i)). We also provide discretionary conservation recommendations that may be
implemented by action agency (50 C.F.R. §402.14(j)). Finally, we identify the circumstances in
which reinitiation of consultation is required (50 C.F.R. 8402.16).
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5.1 The Federal Action

“Action” means all activities or programs of any kind authorized, funded, or carried out, in
whole or in part, by federal agencies.

Under FIFRA, the purpose of the EPA action is to provide pest control that does not cause
unreasonable adverse effects to the environment throughout the U.S. and its affiliated territories.
Under FIFRA, before a pesticide product may be sold or distributed in the U.S., it must be
registered with a label identifying OPP-approved uses. Once registered, a pesticide may not
legally be used unless the use is consistent with directions on its approved label(s)
(https://www.epa.gov/regulatory-information-topic/regulatory-and-guidance-information-topic-
pesticides). EPA authorizations of pesticide uses are categorized as FIFRA sections 3 (new
product registrations), 4 (re-registrations and special review), 18 (emergency use), or 24(c)
(special local need).

The action for this consultation is EPA’s registrations of all pesticides containing carbaryl or
methomyl for use as described on product labels.® The action includes (1) approved product
labels containing carbaryl and methomyl, (2) degradates and metabolites of carbaryl and
methomyl, (3) formulations, including other ingredients within formulations, (4) adjuvants, and
(5) tank mixtures. EPA is required to reassess each registered pesticide at least every 15 years. A
summary of EPA’s label changes related to this consultation for carbaryl and methomyl can be
reviewed in the attachment folder. See Attachment 4 to review these summaries.

5 EPA’s registrations are two separate actions that we have combined in one opinion. We considered the effects of
each of EPA’s actions separately and independently. For convenience, we will refer to one action.
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EPA’s pesticide registration process involves an examination of the ingredients of a pesticide,
the site or crop on which it will be used, the application method, amount, frequency and timing,
and its storage and disposal practices. Pesticide products may include a.i.s and other ingredients,
such as adjuvants, and surfactants (described in greater detail below). The EPA evaluates the
pesticide to ensure that it will not have unreasonable adverse effects on humans, the
environment, and non-target species. An unreasonable adverse effect on the environment is
defined in FIFRA as: “(1) any unreasonable risk to man or the environment, taking into account
the economic, social, and environmental costs and benefits of the use of the pesticide, or (2) a
human dietary risk from residues that result from a use of a pesticide in or on any food
inconsistent with the standard under section 408 of the United States Federal Food, Drug, and
Cosmetic Act (FFDCA) (21 U.S.C. 8346a; 7 U.S.C. 136(bb)).

After registering a pesticide, EPA retains discretionary involvement and control over such
registration. EPA must periodically review the registration to ensure compliance with FIFRA and
other federal laws (7 U.S.C. §136d). A pesticide registration can be canceled whenever “a
pesticide or its labeling or other material does not comply with the provisions of FIFRA or, when
used in accordance with widespread and commonly recognized practice, generally causes
unreasonable adverse effects on the environment” (7 U.S.C. §136d(b)).

EPA, NMFS, and FWS agreed, on December 12, 2007, that the federal action for EPA’s FIFRA
registration actions will be defined as the “authorization for use or uses described in labeling of a
pesticide product containing a particular pesticide ingredient.” EPA must insure that all
authorized uses, regardless of whether those uses have occurred historically, are not likely to
jeopardize ESA-listed species or result in adverse modification or destruction of designated
critical habitat. Thus, NMFS’s analysis encompasses the impacts to ESA-listed species of all
possible uses authorized by EPA.

Pesticide Labels. For this consultation, EPA’s action encompasses all approved product labels
containing carbaryl and methomyl, including their degradates, metabolites, and formulations,
other ingredients within the formulations, adjuvants, and tank mixtures. The effects of these
comprise the stressors of the action. These a.i.s combined are labeled for a variety of uses
including applications to croplands and non-crop areas.

Active and Other ingredients. Carbaryl and methomyl are the a.i.s that kill or otherwise affect
targeted organisms (listed on the label). Pesticide products that contain these a.i.s also contain
other ingredients (referred to as “inerts” or “other” ingredients on the labels). Inert ingredients
are ingredients which EPA defines as not “pesticidally” active. The specific identification of the
compounds that make up the inert fraction of a pesticide is not required on the label and the inert
ingredients in carbaryl and methomyl products have not been identified for NMFS to consider.
However, this does not necessarily imply that inert ingredients are non-toxic, non-flammable, or
otherwise non-reactive. EPA authorizes the use of chemical adjuvants to make pesticide products
more efficacious. An adjuvant aides the operation or improves the effectiveness of a pesticide.
Examples include wetting agents, spreaders, emulsifiers, dispersing agents, solvents, solubilizers,
stickers, and surfactants. A surfactant is a substance that reduces surface tension of a system,
allowing oil-based and water-based substances to mix more readily. A common group of non-
ionic surfactants is the alkylphenol polyethoxylates (APEs), which may be used in pesticides or
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pesticide tank mixes, and also used in many common household products. Nonylphenol (NP),
one of the APEs, has been linked to endocrine-disruption effects in aquatic animals.

Formulations. Pesticide products come in a variety of solid and liquid formulations. Examples of
formulation types include dusts, dry flowables, emulsifiable concentrates, granulars, solutions,
soluble powders, ultra-low volume concentrates, water-soluble bags, powders, and baits. The
formulation type can have implications for product efficacy and exposure to humans and other
non-target organisms.

Tank Mix. A tank mix is a combination, by the user, of 2 or more pesticide formulations, as well
as any adjuvants or surfactants added to the same tank prior to application. Typically,
formulations are combined to reduce the number of spray operations or to obtain better pest
control as compared to the individual products applied alone. The compatibility section of a label
may advise on tank mixes known to be incompatible or provide specific mixing instructions for
use with compatible mixes. Labels may also recommend specific tank mixes. Pursuant to FIFRA,
EPA has the discretion to prohibit tank mixtures. Applicators are permitted to include any
combination of pesticides in a tank mix as long as each pesticide in the mixture is permitted for
use on the application site and the label does not explicitly prohibit the mix.

Pesticide Registration. In 2006, EPA commenced a new program called registration review to
reevaluate all pesticides on a regular cycle. EPA is required to review each pesticide at least
every 15 years to make sure that, as the ability to assess risks to human health and the
environment evolves and as policies and practices change, all pesticide products in the
marketplace can still be used safely. Registration review includes FIFRA Sections 3, 24(c), and
18. The label on a pesticide package or container is legally enforceable. The label provides
information about how to handle and safely use the pesticide product and avoid harm to human
health and the environment. Using a pesticide in a manner that is inconsistent with the use
directions on the label is a violation of FIFRA and can result in enforcement actions to correct
the violations. Pesticide registration is the process through which EPA evaluates product labels;
EPA examines the ingredients of a pesticide; the site or crop on which it is to be used; the
amount, frequency and timing of its use; and storage and disposal practices. Pesticide products
(also referred to as “formulated products”) may include a.i.s and other ingredients, such as
adjuvants and surfactants. The eligibility for continued registration may be contingent on label
modifications to mitigate risk and can include phase-out and cancellation of uses and pesticide
products. Registrants can submit applications for the registration of new products and new uses
following registration review of an active ingredient. Several types of products are registered,
including the pure (or nearly pure) active ingredient; this product is often referred to as technical
grade active ingredient (TGAI), technical, or technical product. This is generally used in
manufacturing and testing, and is not applied directly to crops or other use sites. Products that are
applied to crops or other use sites (e.g., rights of way, landscaping), either on their own or in
conjunction with other products or surfactants in tank mixes, are called typical end-use products
(TEPs). Sometimes companies will also register the pesticide in a manufacturing formulation,
intended for sale to another registrant who then includes it in a separately registered TEP.
Manufacturing formulations are not intended for application directly to use sites. The EPA may
also cancel product registrations. EPA typically allows for the use of canceled products, and
products that do not reflect registration review label mitigation requirements, until those products
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have been exhausted. Labels that reflect current EPA mitigation requirements are referred to as
“active labels.” Products that do not reflect current label requirements are referred to as “existing
stocks.” EPA’s action includes all authorizations for use of pesticide products, including use of
existing stocks, and active labels containing carbaryl or methomyl for the duration of the action.

Duration of the Action. EPA is required to reassess registered pesticide a.i.s at least every 15
years. Given EPA’s timeframe for pesticide registration reviews, NMFS’s evaluation of the
action is also 15 years, although NMFS considers any effects that continue beyond the end of the
15 years.

Monitoring and Reporting. The current Federal action does not include any specific provision for
monitoring. However, Section 6(a)(2) of FIFRA requires pesticide product registrants to report
adverse effects information, such as incident data involving fish and wildlife, to EPA.

5.2 Carbaryl

The following description of carbaryl registrations (the action) is organized into 3 subsections.
The first 2 subsections describe the registrant agreements to change product labeling that
occurred as part of: 1) the FIFRA registration review process; and, 2) the ESA section 7
consultation process. The final section is an overall summary of all carbaryl uses which includes
those changes described in the 2 preceding subsections.

5.2.1 Changes to the Action through FIFRA Registration Review - Carbaryl Proposed
Interim Decision (PID) Agreements

Product labels describe where pesticides can be applied (use sites), application methods, and
application rates. During the registration review process and subsequent to initiation of this
consultation, carbaryl registrants agreed to adopt a number of label changes as part of the
proposed Federal action. Changes relevant to this assessment include the following measures to
be specified on carbaryl product labels:

Aerial Applications:

e Do not release spray at a height greater than 10 ft above the ground or vegetative canopy,
unless a greater application height is necessary for pilot safety.

e Applicators must select nozzle and pressure that deliver medium or coarser droplets in
accordance with American Society of Agricultural & Biological Engineers Standard 641
(ASABE S641).

e During application, the Sustained Wind Speed, as defined by the National Weather
Service (standard averaging period of 2 minutes) must register between 3 and 15 miles
per hour.

e Wind speed and direction must be measured on location using a windsock, an
anemometer, or an aircraft smoke system.

e Wind speed must be measured at the release height or higher, in an area free from
obstructions such as trees, buildings, and farm equipment.
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e If the windspeed is 10 miles per hour or less, applicators must use a minimum of % swath
displacement upwind at the downwind edge of the field. When the windspeed is between
11-15 miles per hour, applicators must use a minimum of % swath displacement upwind
at the downwind edge of the field.

e When the windspeed is between 11-15 miles per hour, the boom length must be 65% or
less of the wingspan for fixed wing aircraft, and 75% or less of the rotor diameter for
helicopters. Otherwise, the boom length must be 75% or less of the wingspan for fixed-
wing aircraft, and 90% or less of the rotor diameter for helicopters.

e Do not apply during temperature inversions.

Airblast Applications:

e Sprays must be directed into the canopy.

e During application, the Sustained Wind Speed, as defined by the National Weather
Service (standard averaging period of 2 minutes), must register between 3 and 10 miles
per hour.

e Winds speed and direction must be measured on location using a windsock or
anemometer.

e Wind speed must be measured at the release height or higher, in an area free from
obstructions such as trees, buildings, and farm equipment.

e User must turn off outward pointing nozzles at row ends and when spraying outer row.

e Do not apply during temperature inversions.

Ground Boom Applications

e During application, the Sustained Wind Speed, as defined by the National Weather
Service (standard averaging period of 2 minutes), must register between 3 and 15 miles
per hour.

e Wind speed and direction must be measured on location using a windsock or
anemometer.

e Wind speed must be measured at the release height or higher, in an area free from
obstructions such as trees, buildings, and farm equipment.

e Do not release spray at a height greater than 2 feet above the ground or crop canopy.

e Applicators must select nozzle and pressure that deliver medium or coarser droplets in
accordance with American Society of Agricultural & Biological Engineers Standard 572
(ASABE S572).

e Do not apply during temperature inversions.

General Outdoor Application Statements for residential uses

e All outdoor spray applications must be limited to spot or crack-and-crevice treatments
only, except for the following permitted uses:
o Applications to soil, lawn, turf, or vegetation;
o Perimeter band treatments of 6 ft wide or less from the base of a man-made
structure to pervious surfaces (e.g., soil, mulch, or lawn);
o Applications around potential exterior pest entry points into man-made structures
such as doorways and windows, when limited to a band not to exceed one inch;
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o Applications to vertical surfaces directly above pervious surfaces, such as bare
soil, lawn, turf, mulch or other vegetation, that do not drain into ditches, storm
drains, gutters, or surface waters.

Spot Treatment Guidance Statement

e Spot treatments must not exceed 2 square feet in size (for example, 2 ft. by 1 ft. or 4 ft. by
0.5 ft).

Water Protection Statements

e Except for labeled uses to water bodies, including but not limited to, shrimp ponds,
paddies, and cranberries, do not spray the product into fish pools, ponds, streams, or
lakes. Do not apply directly to sewers or drains, or to any area like a gutter where
drainage to sewers, storm drains, water bodies, or aquatic habitat can occur.

e Do not allow the product to enter any drain during or after application.

e Do not apply directly to impervious horizontal surfaces such as sidewalks, driveways,
and patios except as a spot or crack-and-crevice treatment.

e Do not apply or irrigate to the point of run-off.

Rain-related statements (except for products that require watering-in)

Do not apply during rain. Do not apply when soil in the area to be treated is saturated (if there is
standing water on the field or if water can be squeezed from soil) or if NOAA/National Weather
Service predicts a total rainfall of 1 inch or greater over the 48 hours following the day of
application, only considering a 48-hour period when, at any point during the 48-hour period, the
precipitation potential is 50% or greater. Detailed National Weather Service forecasts for local
weather conditions should be obtained on-line at: www.weather.gov or by contacting your local
National Weather Service Forecasting Office.

Crack and crevice treatments

e Treat exposed surfaces to cover thoroughly but avoid excess run-off.
e To treat insects harbored in voids and cracks-and-crevices, applications must be made in
such a manner to limit dripping and run-off on structural surfaces and plants.

Buffer Zones to Water Bodies

e Ground Application
o Do not apply within 25 feet of aquatic habitats (such as, but not limited to, lakes,
reservoirs, rivers, permanent streams or ephemeral streams when water is present,
wetlands or natural ponds, estuaries, and commercial fish farm ponds)
e Aerial Application
o Do not apply within 150 feet of aquatic habitats (such as, but not limited to,
lakes, reservoirs, rivers, permanent streams or ephemeral streams when water is
present, wetlands or natural ponds, estuaries, and commercial fish farm ponds)

Update Environmental Hazard Statements

e Qutdoor, Terrestrial Uses
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o For terrestrial uses: Do not apply directly to water, or to areas where surface water
IS present or to intertidal areas below the mean high water mark. Do not
contaminate water when disposing of equipment washwater or rinsate.

e Qutdoor, Residential Consumer Products

o Liquid concentrate: To protect the environment, do not allow pesticide to enter or
run off into storm drains, drainage ditches, gutters or surface waters. Rinsing
application equipment over the treated area will help avoid run off to water bodies
or drainage systems.

o Broadcast granular: To protect the environment, do not allow pesticide to enter or
run off into storm drains, drainage ditches, gutters or surface waters. Sweeping
any product that lands on a driveway, sidewalk, or street, back onto the treated
area of the lawn or garden will help to prevent run off to water bodies or drainage
systems.

o Liquid Ready-to-Use: To protect the environment, do not allow pesticide to enter
or run off into storm drains, drainage ditches, gutters or surface waters.

e Outdoor, Terrestrial Products Requiring Fish or Aquatic Invertebrate Statements:

o Drift and runoff may be hazardous to aquatic organisms in water adjacent to

treated areas.

5.2.2 Changes to the Action through ESA Section 7 Consultation - Conservation
Measures for Listed Species

EPA and carbaryl applicants holding registrations for agricultural use labels have also agreed to
modify the action by adopting conservation measures® to reduce risk to ESA-listed species. The
conservation measures listed below focus on reducing exposure potential to ESA-listed species
and their habitats by targeting risk reduction measures that effectively reduce drift and runoff;
they include pesticide use restrictions that will be specified on FIFRA labels of all product labels
containing carbaryl with agricultural uses. This will be accomplished by incorporating the
following pesticide use restrictions into the “Directions for Use” section of the FIFRA labels or
on EPA Endangered Species Protection Program Bulletins that serve as enforceable extensions to
these labels (https://www.epa.gov/endangered-species/endangered-species-protection-bulletins).

1. Texas Shrimp Ponds (SLN TX020007)
When applying carbaryl to Texas Shrimp Ponds (SLN TX020007), treated water must be
at pH > 8 for at least 4 days prior to discharge of water from the pond. Pond must be
drained and dried before restocking. Do not apply more than 2 gallons of this product per
acre per season.

2. Treatment of Red Scale in California Citrus

& Conservation measures are actions to benefit or promote the recovery of listed species that are included by the
Federal agency as an integral part of the action. These actions will be taken by the Federal agency or applicant, and
serve to minimize or compensate for, project effects on the species under review. These may include actions taken
prior to the initiation of consultation, or actions which the Federal agency or applicant have committed to complete
in a biological assessment or similar document.
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Product labels authorizing the use of carbaryl in California citrus will include the
specifications listed below in Table 5 and the following language in the Directions for
Use section of the label: “Do not exceed 5.0 Ibs a.i./A for a single application of carbaryl
containing products for all combined uses except for California red scale (Aonidiella
aurantii) outbreaks that cannot be otherwise managed in California. [Product name] may
be applied at 12 Ibs ai/A in California in rotation with other insecticides only if California
red scale (Aonidiella aurantii) is the target.” Additionally, product labels will specify
that:
o This use is prohibited within any Pesticide Use Limitation Area for federally
listed threatened or endangered species under NMFS jurisdiction.
o The maximum number of applications for this treatment is 1 application per
year.
o The maximum annual application rate for this and all other carbaryl treatments in
citrus combined is 20 Ibs a.i./A.
o Other applications of carbaryl in citrus will not occur within 14 days of
applications for California red scale.

3. General Changes

e Disallow application in Hawaii.

e Remove aerial application method from all uses except APHIS Grasshopper and
Mormon Cricket Suppression Program.

e Ground boom applications made with the release height recommended by the
manufacturer, but no more than 2 ft above the crop canopy.

e Ground boom applications made using nozzle and pressure that deliver medium or
coarser droplets in accordance with American Society of Agricultural and Biological
Engineers Standard 572 (ASABE S572).

Asparagus
e Maximum Annual Number of Applications: 4
e Minimum Reapplication Interval: 7 days
Sweet Corn
e Maximum Annual Amount: 8 Ibs. a.i./A (active ingredient/acre)
e Maximum Annual Number of Applications: 4
Cucurbit Vegetables
e Maximum Annual Amount: 4 Ibs. a.i./A
e Maximum Annual Number of Applications: 4
Fruiting Vegetables

e Maximum Annual Number of Applications: 4
Leafy Vegetables

e Maximum Annual Number of Applications: 4

Peanuts
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e Maximum Annual Number of Applications: 4
Prickly Pear Cactus

e Maximum Annual Number of Applications: 4
Sweet Potatoes

e Maximum Annual Amount: 4 Ibs a.i./A

e Maximum Annual Number of Applications: 4
Small Fruits and Berries

e Maximum Annual Amount: 8 Ibs a.i./A

e Maximum Annual Number of Applications: 4
Citrus Fruits (all sites including CA and FL)

e Maximum Annual Number of Applications: 4
Olives

e Maximum Annual Amount: 10 Ibs a.i./A

e Maximum Application Rate: 5 Ibs a.i./A
Pome Fruits

e Maximum Annual Amount: 12 Ibs. a.i./A

e Maximum Annual Number of Applications: 4
Ornamental Trees and Plants

e Maximum Annual Amount: 4 Ibs a.i./A

e Maximum Annual Number of Applications: 4
Turfgrass

(Golf Turf, Sports Fields, Sod Farms, Domestic and Commercial Lawns, Cemeteries, Parks,
Campsites, Recreational Areas)

e Maximum Annual Amount: 10 Ibs a.i./A
e Maximum Application Rate: 5 Ibs a.i./A

4. Geographically-specific restrictions to address potential loading from broadcast
applications of carbaryl

As described in the Consultation History, subsequent to NMFS’s publication of the public
review period for the draft opinion (posted March 15, 2023), EPA and all carbaryl applicants
agreed to modify the action further by adopting additional conservation measures to avoid
the likelihood of jeopardizing the continued existence of ESA-listed species or the likelihood
of resulting in the destruction or adverse modification of critical habitat (50 CFR §402.02).
The conservation measures described below were designed to achieve the targeted reductions
in pesticide loading into ESA-listed species’ habitat, and reflect measures identified in the
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RPA presented in NMFS’s draft jeopardy opinion for carbaryl and/or alternative mitigation
(where applicable) that would result in comparable reductions.

The conservation measures listed below focus on reducing exposure potential to ESA-listed
species and their habitats by targeting risk reduction measures that effectively reduce drift
and runoff; they include pesticide use restrictions that will be specified on FIFRA labels of
all pesticide products containing carbaryl. This will be accomplished by incorporating the
following pesticide use restrictions into the “Directions for Use” section of the FIFRA labels
or on EPA Endangered Species Protection Program Bulletins that serve as enforceable
extensions to these labels (https://www.epa.gov/endangered-species/endangered-species-
protection-bulletins). Further details regarding implementation of use restrictions (including
details on timing) are provided in EPA’s commitment to modify the action and in the ITS
(Section 21).

Reducing drift transport into ESA-listed species’ habitat

For applications within Pacific Eulachon and Pacific Salmonid Pesticide Use Limitation
Areas (PULAS), reduce loading of pesticides into ESA-listed species habitat from airblast
applications at rates > 11b carbaryl/A:

e Maintain a functional riparian system > 10 m wide alongside waterways adjacent to
treatment area, OR

e Do not apply within 55 feet of aquatic habitats (such as, but not limited to, lakes,
reservoirs, rivers, permanent streams or ephemeral streams when water is present,
wetlands or natural ponds, estuaries, and commercial fish farm ponds) when wind is
blowing toward the aquatic habitat.

Reducing runoff transport into ESA-listed species habitat

Geographically-specific mitigation will be employed using a point system to address the risk
posed by broadcast applications of carbaryl that occur within 300 m of ESA-listed species
habitat (within PULAS) listed below. As was described in the public review draft RPA, we
have developed a point system (Section 5.4) designed to arrive at sufficient risk reduction
measures, which identifies the number of mitigation points needed to avoid jeopardy based
on different application scenarios. This point system is further explained at the end of this
chapter. The mitigation measures provided are similar to those described in the public review
draft opinion’s Reasonable and Prudent Alternative as providing sufficient reductions to
avoid the likelihood of jeopardizing ESA-listed species or destroying or adversely modifying
designated critical habitat. These conservation measures, when incorporated into the action,
will similarly achieve the needed reduction in effects to avoid jeopardy or
destruction/adverse modification.

Required risk reduction under the point system.

Pesticide labels will implement use restrictions that correspond to the application rate being
applied in the field. Applications must comply with use directions on the product label that
specify the maximum labeled rate and authorized application methods. This option accounts
for the lower risk levels associated with applications that are made below the maximum
labeled rate and the use of lower risk application methods. Risk reduction options to achieve

67


https://www.epa.gov/endangered-species/endangered-species-protection-bulletins
https://www.epa.gov/endangered-species/endangered-species-protection-bulletins

Final Conference and Biological Opinion; Carbaryl OPR-2021-01400; Methomyl OPR-2021-01401; 01-31-24

the required level of risk reduction and comply with use restrictions are presented at the end
of this chapter.

For Pacific Eulachon and Pacific Salmonids

e For application rates <1 Ib carbaryl/A: Implement at least 1 runoff reduction measure

e For application rates of 1 to 2 Ib carbaryl/A: Implement any combination of runoff
reduction measures to achieve at least 50 points

e For application rates of > 2 Ib carbaryl/A: Implement any combination of runoff
reduction measures to achieve at least 70 points

For Sturgeon and Sawfish

e For application rates <1 Ib carbaryl/A: No additional runoff reduction measures
required

e For application rates of 1 to 2 Ib carbaryl/A: Implement any combination of runoff
reduction measures to achieve at least 30 points

e For application rates of > 2 Ib carbaryl/A: Implement any combination of runoff
reduction measures to achieve at least 50 points

5.2.3 Summary of All Carbaryl Uses

The summary of all carbaryl uses is presented in Appendix E and contains selections of each use
that are presumed to represent the highest risk by considering maximum application rates and
application methods. To summarize the current carbaryl action, NMFS integrated the mitigation
agreed to as part of the PID (Section 5.2.1) as well as the conservation measures discussed above
(Section 5.2.2). Based on these considerations, the current single maximum application rate for
carbaryl is 12 Ibs a.i./A for red scale treatments in California citrus. Carbaryl can be applied at
approximately 8 Ibs a.i./A to shrimp ponds in Texas and outdoor residential areas. However, the
maximum single use rate is limited to <2 Ibs a.i./A in most agricultural crops. The maximum
annual use rate for carbaryl on agricultural use sites is 20 Ibs a.i./A in citrus, and approximately
33 Ibs a.i./A in residential ornamental plantings (up to 8.36 Ibs a.i./A with 4 applications).

Carbaryl is an N-methylcarbamate insecticide registered for use on a wide variety of agricultural
and non-agricultural uses. EPA’s carbaryl BE (EPA 2021b) indicates there are currently 5 active
technical registrants of carbaryl with 61 active product registrations (60 Section 3s and 1 SLN)
The formulated products are available for application as liquid sprays, or in bait, granular, and
dust forms. Currently, there are at least 7 multi-active ingredient products registered that contain
carbaryl. Other a.i.s co-formulated with carbaryl include: captan, malathion, copper sulfate,
metaldehyde, and bifenthrin (Table 4). Additionally, carbaryl may be applied as part of a tank
mix with other pesticides (i.e., insecticides, miticides and fungicides). In general, carbaryl
products can be mixed with other pesticide products and adjuvants unless specifically prohibited
on the label(s).
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Table 4. Multi-Active Ingredient Products Containing Carbaryl

REGISTRATION PERCENT ACTIVE
# NAME Al INGREDIENT
INGREDIENT
11.76 Captan
BONIDE A COMPLETE .
4-122 FRUIT TREE SPRAY 6.00 Malathion
0.30 Carbaryl
COPPER DRAGON 7 Basic copper
4-458 TOMATO & VEGETABLE sulfate
DUST 2 Carbaryl
Basic copper
4474 BONIDE VEGETABLE- 13.72 Su”atzp
FLORAL DUST
1.25 Carbaryl
8110.5 CORRY'S SLUG, SNAIL & 5 Carbaryl
INSECT KILLER 2 Metaldehyde
THE ANDERSONS BICARB 0.058 Bifenthrin
9198-234 LAWN INSECT KILLER
GRANULES 2.3 Carbaryl
THE ANDERSONS BICARB 0.058 Bifenthrin
9198-235 INSECTICIDE +
FERTILIZER 2.3 Carbaryl
21096-18 GET-A-BUG SNAIL, SLUG 5 Carbaryl
& INSECT KILLER 5 Metaldehyde
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5.3 Methomyl

The following description of methomyl registrations (the action) is organized into 3 subsections. The first 2
subsections describe the registrant agreements to change product labeling that occurred as part of: 1) the FIFRA
registration review process; and, 2) the ESA Section 7 consultation process. The final section is an overall
summary of all methomy!l uses which includes those changes described in the 2 preceding subsections.

5.3.1 Changes to the Action through FIFRA Registration Review - Methomyl PID Agreements

Product labels describe where pesticides can be applied (use sites), application methods, and application rates.
During the registration review process and subsequent to initiation of this consultation, methomyl registrants
agreed to adopt a number of label changes as part of the proposed Federal Action. Additionally, EPA
recommended further revisions to spray drift mitigation statements on product labels for consistency with
EPA’s FIFRA Interim Ecological Mitigation. Changes relevant to this assessment include the following
measures to be specified on methomyl product labels:

Spray Drift Mitigation Language
e Aerial Applications:

o Do not apply within 50 ft of residential areas, including schools, homes, playgrounds,
recreational areas, athletic fields, residential lawns, gardens, and other areas where children may
be present.

o Do not release spray at a height greater than 10 ft above the ground or vegetative canopy, unless
a greater application height is necessary for pilot safety.

o Applicators must select nozzle and pressure that deliver medium or coarser droplets in
accordance with American Society of Agricultural & Biological Engineers Standard 641
(ASABE S641).

o During application, the Sustained Wind Speed, as defined by the National Weather Service
(standard averaging period of 2 minutes) must register between 3 and 10 miles per hour.

o Wind speed and direction must be measured on location using a windsock, an anemometer, or an
aircraft smoke system.

o Wind speed must be measured at the release height or higher, in an area free from obstructions
such as trees, buildings, and farm equipment.

o Applicators must use a minimum of % swath displacement upwind at the downwind edge of the
field.

o The boom length must be 75% or less of the wingspan for fixed-wing aircraft and 90% or less of
the rotor diameter for helicopters.

o Do not apply during temperature inversions.

e Ground Boom Applications:

o During application, the Sustained Wind Speed, as defined by the National Weather Service
(standard averaging period of 2 minutes), must register between 3 and 10 miles per hour.

o Wind speed and direction must be measured on location using a windsock or anemometer.

o Wind speed must be measured at the release height or higher, in an area free from obstructions
such as trees, buildings, and farm equipment.

o Do not release spray at a height greater than 3 feet above the ground or crop canopy.

o Applicators must select nozzle and pressure that deliver medium or coarser droplets in
accordance with American Society of Agricultural & Biological Engineers Standard 572
(ASABE S572).
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o Do not apply during temperature inversions.
e Airblast Applications:

o Do not apply within 10 ft of residential areas, including schools, homes, playgrounds,
recreational areas, athletic fields, residential lawns, gardens, and other areas where children may
be present.

o Sprays must be directed into the canopy.

o During application, the Sustained Wind Speed, as defined by the National Weather Service
(standard averaging period of 2 minutes), must register between 3 and 10 miles per hour.

o Winds speed and direction must be measured on location using a windsock or anemometer.

o Wind speed must be measured at the release height or higher, in an area free from obstructions
such as trees, buildings, and farm equipment.

o User must turn off outward pointing nozzles at row ends and when spraying outer row.

o Do not apply during temperature inversions.

Runoff Mitigation Language
e Do not apply during rain. Do not apply when soil in the area to be treated is saturated (if there is

standing water on the field or if water can be squeezed from soil) or if NOAA/National Weather Service
predicts a total rainfall of 1 inch or greater over the 48 hours following the day of application, only
considering a 48-hour period when, at any point during the 48-hour period, the precipitation potential is
50% or greater. Detailed National Weather Service forecasts for local weather conditions should be
obtained on-line at: www.weather.gov or by contacting your local National Weather Service Forecasting
Office.

Application Rate Restriction
e Maximum nationwide annual application rate to be limited to 13 Ib a.i./Alyear.

5.3.2 Changes to the Action through ESA Section 7 Consultation - Conservation Measures for Listed
Species

EPA and methomyl applicants holding registrations for agricultural use labels have also agreed to modify
the action by adopting conservation measures to reduce risk to ESA-listed species (50 CFR 8402.02). The
conservation measures described below were designed to achieve the targeted reductions in pesticide
loading into ESA-listed species habitat, and reflect measures identified in the RPA presented in NMFS’s
draft jeopardy opinion for methomyl and/or alternative mitigation (where applicable) that would result in
comparable reductions.

The conservation measures listed below focus on reducing exposure potential to ESA-listed species and
their habitats by targeting risk reduction measures that effectively reduce drift and runoff; they include
pesticide use restrictions that will be specified on FIFRA labels of all pesticide products containing
methomyl. This will be accomplished by incorporating the following pesticide use restrictions into the
“Directions for Use” section of the FIFRA labels or on EPA Endangered Species Protection Program
Bulletins that serve as enforceable extensions to these labels (https://www.epa.gov/endangered-
species/endangered-species-protection-bulletins). Further details regarding implementation of use
restrictions (including details on timing) are provided in EPA’s commitment to modify the action and in the
ITS chapter.
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Reducing drift transport into ESA-listed species habitat
For applications within Pacific Salmonid PULAsS, reduce loading of pesticides into ESA-listed species
habitat from airblast application rates > 0.5 Ib methomyl/A:
e Maintain a functional riparian system > 10 m wide alongside waterways adjacent to treatment area,
OR
e Do not apply within 55 feet of aquatic habitats (such as, but not limited to, lakes, reservoirs, rivers,

permanent streams or ephemeral streams when water is present, wetlands or natural ponds, estuaries,
and commercial fish farm ponds) when wind is blowing toward the aquatic habitat.

Reducing runoff transport into ESA-listed species habitat

Geographically-specific mitigation will be employed using a point system to address the risk posed by
broadcast applications of methomyl that occur within 300 m of ESA-listed species habitat (within specified
PULAGS) listed below. As described in the public review draft RPA, we have developed a point system
designed to arrive at sufficient risk reduction measures, which identifies the number of mitigation points
needed to avoid jeopardy based on different application scenarios. This point system is further explained at
the end of this chapter (Section 5.4). The mitigation measures provided are similar to those described in the
public review draft opinion’s RPA as providing sufficient reductions to avoid the likelihood of jeopardizing
ESA-listed species or destroying or adversely modifying designated critical habitat. These conservation
measures, when incorporated into the action, will similarly achieve the needed reduction in effects to avoid
jeopardy or destruction/adverse modification.

Required risk reduction under the point system.

Pesticide labels will implement use restrictions that correspond to the application rate being applied in the
field. Applications must comply with use directions on the product label that specify the maximum labeled
rate and authorized application methods. This option accounts for the lower risk levels associated with
applications below the maximum labeled rate and the use of lower risk application methods. Risk reduction
options to achieve the required level of risk reduction and comply with use restrictions are presented at the
end of this chapter.

For Pacific Salmonids

e For application rates <0.5 Ib methomyl/A: Implement any combination of runoff reduction measures
to achieve at least 50 points
e For application rates of > 0.5 Ib methomyl/A:
o Implement any combination of runoff reduction measures to achieve at least 60 points
AND
o For uses that currently allow > 7 applications per year, limit the number of applications to 7 with
a minimum reapplication interval of 4 days.

For Sturgeon

e For application rates <0.5 Ib methomyl/A: No additional runoff reduction measures required
e For application rates >0.5 Ib methomyl/A: Implement at least 1 runoff reduction measure
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5.3.3 Summary of All Methomyl Uses

The summary of all methomyl uses is presented in Appendix E and contains selections of each use that is
presumed to represent the highest risk by considering maximum application rates and application methods. In
general, current single maximum methomy! application rates do not exceed 0.9 Ib a.i./A nationwide for
flowable formulations; however, a single application rate of 1.5 Ib a.i./A is currently permitted for corn and
sweet corn use patterns for granular formulation. The maximum annual rate of methomyl that may be applied to
certain crop sites is 13 Ib a.i./A (e.g. sweet corn). Fly bait labels recommend frequent reapplication (e.g., every
2-5 days; registrations 2724-274 and 7319-6) and do not specify a maximum annual rate.

Methomyl is a N-methylcarbamate insecticide used on a wide variety of agricultural uses including field crops,
vegetable crops, and orchard crops. Methomyl is also registered as a fly-bait. There are currently 3 active
technical registrants of methomyl with 34 active product registrations (16 Section 3s and 18 SLN), which
include formulated products and technical grade methomyl (EPA 2021d). Methomyl can be applied in a liquid,
granular (corn only), scatter bait, bait station, or as a brush-on paste. Aerial and ground application methods
(including broadcast, soil incorporation, orchard airblast, and chemigation) are allowed. Pesticide product labels
for granular products contain a 25-foot (ground) buffer zone adjacent to waterbodies. Additionally, labels for
foliar (flowable) applications also contain a 25 or 100-foot buffer zone for ground and aerial applications,
respectively. Currently, there are 2 multi-active-ingredient products registered that contain methomyl (Table 5).
These are fly bait products co-formulated with cis-9-Tricosene. Methomyl may be applied as part of a tank mix
with other pesticides (i.e., insecticides, miticides and fungicides) or adjuvants. In general, a.i.s can be mixed
with other products unless specifically prohibited on the label(s).

Table 5. Multi-Active Ingredient Products Containing Methomyl

PERCENT
REGISTRATION # NAME ACTIVE |NGA|§;_|!)\|/ENT
INGREDIENT

- 1 methomyl

2724-974 GOLDEN MALRIN RF-128 - - y
FLY KILLER 0.049 cis-9-Tricosene

2310.6 LURECTRON 1 methomyl
SCATTERBAIT 0.026 cis-9-Tricosene

5.4 Mitigation Point System Overview

NMFS has proposed a point system to arrive at sufficient runoff reduction measures to reduce risk to non-
jeopardy levels. The approach achieves reductions in pesticide loading while allowing maximum flexibility for
the grower/applicator. It also rewards landowners who are already implementing reduction measures such as
Best Management Practices (BMPs) that reduce loading and improve habitat for ESA-listed species.

We have identified the number of mitigation points needed to avoid jeopardy and adverse modification based on
different application scenarios (described above in Sections 5.2.2 and 5.3.2). We have also identified risk
reduction options that can be used to achieve the needed mitigation. Each risk reduction measure on the list has
a point value based on its efficacy at reducing loading from runoff/drainage. In this approach, applicators look
up the point value required based on their location and application parameters. Then, applicators choose which
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risk reduction measures to implement as long as the required number of points are achieved for the exposure
pathway (in this case, runoff/drainage).

Table 6 includes mitigation measures currently available to pesticide applicators, growers, and landowners.
EPA will make this list of mitigation options available. This list of mitigation measures may be expanded or
modified in the future if there is mutual agreement between EPA and NMFS to do so. NMFS will seek to
expand the list of available mitigation options and supports EPA and the applicants providing measures for
consideration as well. Any proposals for additional mitigation measures must include written documentation to
NMFS describing the mitigation measure, the anticipated efficacy (i.e., load reduction in aquatic habitats), and
the proposed number of mitigation points to be awarded for measure implementation. Once agreement is
reached, EPA would make the additional mitigation options available to pesticide applicators, growers, and
landowners.

The mitigation measures in Table 6 are listed by name only. As with EPA, we have received a number of
comments regarding the relationship of the ESA-based mitigation options to the NRCS conservation practice
standards. As the agencies work to develop jointly agreed-upon language, NMFS’s intent is to be inclusive of
conservation practices used in NRCS programs (Table 6 and Table 7). Runoff measures do not necessarily need
to be employed on the site of application. The intent is to grant credit for measures that will be employed in a
manner that will prevent runoff originating from the application site from entering species aquatic habitats. EPA
is currently in discussions with USDA regarding the use of the NRCS standards as part of FIFRA pesticide
labeling. Until those discussions are resolved, EPA cannot commit to citing the NRCS standards as directly
equivalent to the mitigation options. In the interim, NMFS will consider the descriptions that EPA has
developed for many of these mitigation options (see Appendix F). Prior to implementation of this conference
and biological opinion, and in accordance with the implementation timelines specified in the ITS, EPA must
obtain agreement from NMFS on the descriptions that will define the specifications required for the mitigation
measures listed in Table 7.

Table 6. NRCS conservation practice standards relevant to carbaryl and methomyl conservation
measures

Mitigation option from Relevant NRCS Conservation Practice Standard
conservation measure section (code #)
Vegetated filter strip 3932
Filter strip 3932
Contour buffer strips 332P
Strip cropping 585
Contour farming 330
Alley cropping 311°
Terrace 600¢
Mulching with natural materials 484
No-till or reduced tillage 392
Grassed waterways, vegetated ditches 4129
Field border 386°
Riparian forest buffers 391
Retention pond 378
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Mitigation option from

Relevant NRCS Conservation Practice Standard

conservation measure section (code #)
Water and sediment control basin 638
Constructed wetland 656
Irrigation and drainage tailwater recovery 447
Hedgerow planting 422
Cover cropping 340
Surface roughening 609

a When "Additional Criteria to Reduce Dissolved Contaminants, Suspended Solids and Associated Contaminants in Runoff and

Excessive Sediment in Surface Waters" are implemented.

b When "Additional Criteria to Reduce Water Quality Degradation from the Transport of Nutrients Downslope™ are implemented.

¢ When "Additional Criteria to Reduce Surface Water Runoff and Erosion" are implemented.

d When the outlet does not discharge directly to species habitat.

e When "Additional Criteria to reduce Sedimentation Offsite and Protect Water Quality and Excess Nutrients in Surface and

Ground Waters™ are implemented

How the point system works:

e Step 1. Determine whether any mitigation is needed. Is pesticide application to be made within an ESA-

listed species PULA (https://www.epa.gov/endangered-species/bulletins-live-two-view-bulletins)? If

yes, go to step 2.

e Step 2. Determine the number of mitigation points needed for your pesticide application (specified in

Sections 5.2.2 and 5.3.2) based on application method and rate applied.
e Step 3. Choose mitigation option(s) that provide an equal or greater value of points required. Mitigation
options can be added together, based on their point values. Applicable mitigation options (risk reduction

measures) are listed in Table 7 below.

Table 7. Risk reduction measures for broadcast applications

Runoff/drainage mitigation option? Points?

Vegetated filter strip
3 meter 15
5 meter 20
10 meter 45
20 meter 60
Inter-row 30
Filter Strip 30
Contour buffer strips 30
Strip cropping 30
Contour farming 20
Alley cropping® 20
Terrace 15
Mulching with natural materials 30
No-till or reduced tillage 30
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Runoff/drainage mitigation option? Points?
Grassed Waterways 30
Vegetated ditches 30
Field border 30
Functional riparian system alongside water ways > 10 meters wide 80
Riparian forest buffer 5-10 meters wide 15
Retention pond* 55
Water and sediment control basin 55
Constructed wetland 95
Irrigation and drainage tailwater recovery 55
Small Area Applications <0.1A® 80
Hedgerow planting 15
Cover cropping 5
Application area has a slope of less than 2% 5
Surface roughening 5
Sediment basin 5
Runoff reduction technology, pesticide stewardship program, etc. TBD®

1 Runoff/drainage measures. Definitions for each of the mitigation options will be finalized in accordance with implementation
timelines of this conference and biological opinion.

2 Point values correspond to the effectiveness of each option at reducing pesticide transport via runoff. Efficacy information came
from a variety of sources (e.g., Alix et al. (2015); EPA 2023).

3 Alley crop points apply for applications to the tree crops (or vine, etc.) but do not apply for applications to the alley crop itself.
The efficacy of this option assumes that the alley crop is functioning as a filter strip for pesticides applied to the trees.

4 Retention ponds include those that may be employed for culturing cranberries or rice.

5 Small area applications are those made to distinct targeted areas, typically using handheld wand and backpack sprayer.
Estimated reductions assumed a median field size of 0.278 km2 (Yan and Roy 2016).

6 To be determined. This list of mitigation measures may be expanded or modified in the future if there is mutual agreement
between EPA and NMFS to do so.
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6 ACTION AREA

Action area means all areas affected directly, or indirectly, by the Federal action, and not just the
immediate area involved in the action (50 C.F.R. §402.02). Given EPA’s nationwide
authorization of these pesticides and anticipated chemical transport following application, the
action area includes the entire U.S. and its territories, including all waters in which EPA’s action
may cause effects to ESA-listed species or designated critical habitat. The action area includes
all ESA-listed species and designated critical habitat under NMFS’s jurisdiction that occur
within the United States and its territorial waters.
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7 SPECIES AND CRITICAL HABITAT NOT LIKELY TO BE ADVERSELY AFFECTED
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7.1 Introduction

Effects of the action are all consequences to listed species or critical habitat that are caused by
the action, including the consequences of other activities that are caused by the action. A
consequence is caused by the action if it would not occur but for the action and it is reasonably
certain to occur. Effects of the action may occur later in time and may include consequences
occurring outside the immediate area involved in the action. A ‘No Effect’ determination would
be the appropriate conclusion when the action agency determines its action will not affect an
ESA-listed species or designated critical habitat. No effect determinations do not require ESA
section 7 consultation.

NMFS uses 2 criteria to identify the ESA-listed species and critical habitats that are not likely to
be adversely affected by the action, as well as the effects of activities that are consequences of
the Federal agency’s action. The first criterion iS exposure, or some reasonable expectation of a
co-occurrence, between one or more potential stressors associated with the proposed activities
and ESA-listed species or designated critical habitat. If we conclude that an ESA-listed species
or designated critical habitat is not likely to be exposed to the proposed activities, we must also
conclude that the species or critical habitat is not likely to be adversely affected by those
activities.

The second criterion is the probability of a response given exposure. ESA-listed species or
designated critical habitat that co-occur with a stressor of the action but are not likely to respond
to the stressor are also not likely to be adversely affected by the action. We applied these criteria
to the ESA-species and designated critical habitats and we summarize our results below.

The probability of an effect on a species or designated critical habitat is a function of exposure
intensity and susceptibility of a species to a stressor’s effects (i.e., probability of response). An
action warrants a NLAA finding when its effects are wholly beneficial, insignificant or
discountable. Beneficial effects have an immediate positive effect without any adverse effects to
the species or habitat.
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Insignificant effects relate to the size or severity of the impact and include those effects that are
undetectable, not measurable, or so minor that they cannot be meaningfully evaluated.
Insignificant is the appropriate effect conclusion when species or critical habitat will be exposed
to stressors, but the response will not be detectable outside of normal behaviors. Insignificant is
the appropriate effect conclusion when effects are plausible, but will not never rise to the level of
take (e.g., impacts to any individual’s fitness).

Discountable effects are those that will occur while an ESA-listed species is in the action area,
but because of the intensity, magnitude, frequency, duration, or timing of the stressor, the actual
exposure is extremely unlikely to occur. For an effect to be discountable, there must be a
plausible adverse effect (i.e., a credible effect that could result from the action and that would be
an adverse effect if it did impact an ESA-listed species), but it is very unlikely to occur.

‘Likely to adversely affect’ is the appropriate conclusion when any effects of the action are not:
discountable, insignificant, or wholly beneficial (hot NLAA); therefore, adverse effects are
possible to ESA-listed species or designated critical habitat as a result of the action. If incidental
take is anticipated (e.g., individuals may be harmed or harassed) as a result of the action or the
conservation value of a physical and biological feature may be diminished, an LAA
determination should be made.

Section 7(a)(4) of the ESA provides for conference opinions that evaluate impacts to species
proposed for listing and habitat proposed for designation as critical habitat. In this opinion,
NMFS provides advisory recommendations to minimize or avoid adverse effects to 2 proposed
species (queen conch [Alger gigas] and sunflower sea star [Pycnopodia helianthoides]) and the
proposed critical habitat for 5 coral species: Acropora globiceps, Acropora retusa, Acropora
speciosa, Euphyllia pardivisa, and Isopora crateriformis. NMFS also considered impacts on the
proposed critical habitat for Rices’s whale (Balaenoptera edemi) and green sea turtle (Chelonia
mydas [Central North Pacific, Central South Pacific, Central West Pacific, East Pacific, North
Atlantic, and South Atlantic DPSs]).

EPA made NLAA and LAA determinations in their 2021 BEs for carbaryl and methomyl.
Below, we describe the rationale for the NLAA determinations. NMFS has identified a number
of species and critical habitats for which LAA is the appropriate effects determination, as
opposed to the NLAA determination made by EPA in the BE. These non-concurrence
determinations are identified below. The rationale for making an LAA determination for these
species is provided in the Species and Critical Habitat Likely to be Adversely Affected section
(Section 8).
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7.2 Cetaceans

We concur with the NLAA determinations EPA made for the cetaceans and their designated
critical habitats outlined in Table 8. Adverse effects from the action to all but one listed cetacean
(as well as their critical habitat) are anticipated to be either insignificant or discountable, as
described below.

Effects are discountable in cases where species’ habitat use is such that we expect it will be
extremely unlikely that pesticides will occur at concentrations that could affect either the species
or their designated critical habitat. This is the case for listed cetaceans, and their designated
critical habitats, which are found primarily in offshore or circumpolar (i.e., found at high
latitudes around the earth’s Polar Regions) locations due to the effect of dilution in these large
marine environments and, because these areas are expected to be far from any potential
application sites, limiting the potential for exposure. The following species received NLAA
determinations because effects are discountable: sei whale (Balaenoptera borealis), blue whale
(Balaenoptera musculus), fin whale (Balaenoptera physalus), all listed humpback whale DPSs
(Megaptera novaeangliae), sperm whale (Physeter macrocephalus), and bowhead whale
(Balaena mysticetus). Additionally, the designated critical habitat for the Central America,
Western North Pacific, and Mexico humpback whale DPSs received NLAA determinations
because effects were discountable.

Effects are insignificant where pesticide exposure is possible but the species or designated
critical habitat response to that exposure is undetectable, not measurable, or so minor that they
cannot be meaningfully evaluated and never rises to the level of take. This is the case for listed
cetaceans that are known to occur in shallow coastal habitats, or designated critical habitat
located in these areas. Although exposure is possible, we do not anticipate adverse effects to
species, primarily because these pesticides are readily metabolized such that the risk of
bioaccumulation and/or biomagnification (via dietary exposure) is low, this is especially relevant
for large animals (like whales) for which the body burden required to result in an adverse
response in very unlikely to be achieved. For the 5 cetaceans with designated or proposed critical
habitat (Table 8), prey availability is the only PBF that may be affected (Appendix B). While
impacts to aquatic invertebrate prey could occur, we expect effects to this PBF to be insignificant
as they would be localized to areas in proximity of use sites, limited in spatial extent and
temporal persistence, and will not meaningfully reduce the overall prey availability to the
species. On July 24, 2023, NOAA Fisheries proposed to designate critical habitat in Gulf of
Mexico waters between 100 and 400 m depths that are essential to the conservation of the Rice’s
whale individual growth, reproduction, and development; social behavior; and overall population
growth (Proposed Rule 88 FR 47453). The proposed critical habitat designation has been
included in this conference and biological opinion for carbaryl and methomyl. The following
species (and associated designated or proposed critical habitats) received NLAA determinations
because effects are insignificant: Rices’s whale (Balaenoptera edemi), Beluga whale Cook Inlet
DPS (Delphinapterus leucas), North Atlantic Right whale (Eubalaena glacialis), North Pacific
Right whale (Eubalaena japonica), and False killer whale Main Hawaiian Islands Insular DPS
(Pseudorca crassidens).
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Table 8. Cetaceans Summary of the NLAA Determinations for Carbaryl and
Methomyl

Listing Species Critical
Scientific Name Common Name Status? P Habitat
Call 5
Call
Balaena mysticetus Bowhead whale E NLAA X
Balaenoptera borealis Sei whale E NLAA X
Balaenoptera ricei Rice’s whale E NLAA NI(‘F',A)‘A
Balaenoptera musculus Blue whale E NLAA X
Balaenoptera physalus Fin whale E NLAA X
: Beluga whale (Cook
Delphinapterus leucas Inlet DPS) E NLAA NLAA
Eubalaena glacialis North Atlantic Right E NLAA NLAA
Whale
Eubalaena japonica North Pacific Right E NLAA NLAA
Whale
Megaptera novaeangliae Humpback whale E NLAA NLAA
Physeter microcephalus Sperm whale E NLAA X
False killer whale
Pseudorca crassidens (Main Hawaiian E NLAA X
Islands Insular DPS)

!ESA Status: E = Endangered
2Critical Habitat: P=Proposed, X = Not Applicable (Critical Habitat has not been designated)

7.3 Cartilaginous Fish

We concur with the NLAA determinations EPA made for the listed sharks in Table 9. Adverse
effects from the action to all listed sharks are anticipated to be either insignificant or
discountable, as described below.

Effects are discountable for listed sharks, which are found primarily in offshore locations due to
the effect of dilution in these large marine environments, and because these areas are expected to
range far from any potential application sites, limiting the potential for exposure. The following
species (and associated designated critical habitats) received NLAA determinations because
effects are discountable: oceanic whitetip shark (Carcharhinus longimanus).

Effects are insignificant for listed sharks that are known to occur in shallow coastal habitats.
Although exposure is possible, we do not anticipate adverse effects to species, primarily because
these pesticides are readily metabolized such that the risk of bioaccumulation and/or
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biomagnification (via dietary exposure) is low. In regard to prey availability, we expect impacts
to be insignificant as affects to prey will be limited spatially, temporally, and to sensitive species

(e.g., potentially some invertebrates). Additionally, given the varied diet of these species we do
not expect these impacts to meaningfully reduce the overall prey availability. The following
species (and associated designated critical habitats) received NLAA determinations because
effects are insignificant: scalloped hammerhead shark (Sphyrna lewini) Indo-West Pacific DPS,
Central and Southwest Atlantic DPS, and Eastern Pacific DPS.

Table 9. Sharks Summary of the NLAA Determinations for Carbaryl and Methomyl

Listing Species Critical
Scientific Name Common Name Status! | 2P Habitat
Call )
Call
. Scalloped hammerhead shark
Sphyrna lewini (Eastern Pacific DPS) E NLAA X
Scalloped hammerhead shark
Sphyrna lewini (Central and Southwest Atlantic E NLAA X
DPS)
. Scalloped hammerhead shark
Sphyrna lewini (Indo-West Pacific DPS) T NLAA X
Clarcharhlnus Oceanic whitetip shark T NLAA X
ongimanus

1ESA Status: E = Endangered, T = Threatened
2Critical Habitat: X = Not Applicable, Critical Habitat has not been designated

7.4 Pinnipeds

We concur with the NLAA determination EPA made for the pinnipeds and designated critical
habitats in Table 10. Adverse effects from the action for these listed pinniped species (as well as
their designated critical habitat) are anticipated to be discountable or insignificant, as described
below.

Effects are discountable in cases for both the bearded seal Beringia DPS and the ringed seal
Arctic subspecies, and their associated designated critical habitats. These 2 seal species are
strongly associated with ice-covered waters of the Arctic Ocean Basin and southward into
adjacent seas. Bearded seals of the Beringia DPS inhabit seasonally ice-covered waters of the
Bering, Chukchi, Beaufort, and East Siberian Seas. Their effective habitat is generally restricted
to areas where seasonal ice occurs over relatively shallow waters. Designated critical habitat for
the bearded seal Beringia DPS comprises an area of marine habitat in the Bering, Chukchi, and
Beaufort Seas. Arctic ringed are found in the Arctic Basin and adjacent seas, including the
Bering and Labrador Sea. Arctic ringed seals are highly associated with sea ice. Designated
critical habitat for the Arctic subspecies of ringed seal (Phoca hispida hispida) comprises an area
of marine habitat in the Bering, Chukchi, and Beaufort Seas. We anticipate exposures in those
environments to be extremely unlikely. The exposure potential for marine-based prey is similarly
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unlikely such that we anticipate impacts to primary prey resources (a proposed PBF for both
species) to be discountable as well.

Effects are insignificant for listed pinnipeds that utilize habitats near use sites approved for
carbaryl and methomy! applications. Although exposure is possible, we do not anticipate adverse
effects to these species, primarily because these pesticides are readily metabolized such that the

risk of bioaccumulation and/or biomagnification (via dietary exposure) in their aquatic habitats is

low. Dermal and inhalation exposure are also possible due aerial transport of pesticide droplets

and vapors to terrestrial habitats utilized by these pinnipeds. However, we do not expect carbaryl

and methomyl will be transported to these species habitats in concentrations sufficient to cause

adverse effects from these routes of exposure. For species with designated critical habitat (Table
10), prey availability is the only PBF that may be affected (Appendix B). While impacts to some

aquatic invertebrate prey could occur, we expect effects to this PBF to be insignificant as prey

impacts would be localized to areas in proximity of use sites, and limited in spatial extent and
temporal persistence. Given the varied pinniped diet, these impacts will not meaningfully reduce
the overall prey availability to the species. The following species (and associated designated
critical habitats) received NLAA determinations because effects are insignificant: Hawaiian
monk seal (Monachus schauinslandi), Guadalupe fur seal (Arctocephalus townsendi) and Steller
sea lion (Eumetopias jubatus).

Table 10. Pinnipeds Summary of the NLAA Determinations for Carbaryl and

Methomyl
Listin Species Critical
Scientific Name Common Name S 2 Habitat
Status Call Call?
Erignathus - A
barbatus Pacific bearded seal (Beringia T NLAA NLAA
: DPS)
nauticus
Phoca (pusa) Ringed seal (Arctic T NLAA NLAA
hispida subspecies)
Eumetopias Steller sea lion (Western DPS) T NLAA NLAA
jubatus
Arctocephalus Guadalupe fur seal T NLAA X
townsendi
Monachus Hawaiian monk seal E NLAA NLAA

schauinslandi

1ESA Status: E = Endangered, T = Threatened

2Critical Habitat: X = Not Applicable, Critical Habitat has not been designated
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7.5 Sea Turtles

We concur with the NLAA determinations EPA made for the sea turtles and their designated
critical habitats outlined in Table 11. Adverse effects from the action for these listed sea turtle
species (as well as their proposed designated critical habitat) are anticipated to be discountable or
insignificant, as described below.

All of the listed sea turtles use 3 marine habitat zones:

1. supralittoral terrestrial zone - beaches or occasionally estuarine shoreline habitats where
egg laying, embryonic development, and hatching occur;

2. open ocean/convergence zones — deep water habitats (depths >200 meters) utilized for
ocean juvenile rearing stage and foraging habitat for adults;

3. neritic zone - coastal areas for benthic feeding and migration (0-200 meters depth), the
nearshore marine environment used by post-hatchlings moving from beach to
convergence zones, by adults and subadults to forage, and as a migration corridor and
breeding habitat for adults.

The potential for impacts to sea turtles while occupying beaches and other terrestrial habitats was
not assessed by NMFS. NMFS and the USFWS have joint administrative responsibilities of the
ESA as it pertains to ESA-listed sea turtles. Under a 1973 Memorandum of understanding, all
consultations under section 7(a)(2) of the ESA for activities affecting sea turtles and their habitat
in the terrestrial environment shall be the responsibility of USFWS. All consultations under
section 7(a)(2) of the ESA for activities affecting sea turtles and their habitat in the marine
environment shall be the responsibility of NMFS. USFWS is concurrently consulting with EPA
on the effects of carbaryl and methomyl on sea turtles when they are in the terrestrial
environment.

The impacts to sea turtles and designated critical habitats in open ocean and convergence zones
are discountable. Pesticide transport modeling and consideration of habitat depth suggest that it
will be extremely unlikely that pesticides will occur at concentrations that could affect either the
species or their designated critical habitat in these deep-water habitats.

Effects are insignificant for listed sea turtles and designated critical habitats in the coastal neritic
zone. Sea turtles feed in and migrate through coastal waters in relatively close proximity to
pesticide use sites to varying extents. Although dietary exposure is possible, we do not anticipate
adverse effects to species, primarily because these pesticides are readily metabolized such that
the risk of bioaccumulation and/or biomagnification is low. For species with designated critical
habitat (Table 11), prey availability is the only PBF that may be affected (Appendix B). Sea
turtles diet and use of the coastal habitats varies among the ESA-listed species. In the coastal
neritic zone, green turtles feed primarily on algae and grasses in benthic habitats, hawksbill
turtles feed on a variety of aquatic invertebrates and fish associated with coral reef environments
and rocky shorelines. Kemp’s ridley turtles forage for crabs and other animal prey in muddy or
sandy bottom substrates, leatherback turtles feed primarily on soft bodied prey (jelly fish and
salps), loggerhead turtles forage on bottom dwelling invertebrates (e.g., mollusks and crabs), and
olive ridley turtles have an omnivorous diet that includes algae and benthic invertebrates. While
it is possible that some invertebrate prey may be impacted in close proximity to application sites
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in nearshore habitats within this zone, we do not anticipate that effects will be either widespread
or sustained in the marine environment considering the chemical fate characteristics of carbaryl
and methomyl and dissipation from mixing associated with tidal exchange and ocean currents.
We do not anticipate any meaningful reductions in the overall prey availability to the species.

On July 17, 2023, NOAA Fisheries proposed to designate marine critical habitat from mean high
water to 20 m depth and Sargassum habitat in the Gulf of Mexico and Atlantic Ocean to protect
access to green sea turtle nesting beaches, migratory corridors, and important feeding and resting
areas (Proposed Rule 88 FR 46572). The proposed critical habitat designations for North
Atlantic, South Atlantic, East Pacific, Central North Pacific, Central South Pacific, and Central
West Pacific DPSs have been included in this conference and biological opinion for carbaryl and
methomyl.

The following species received NLAA determinations because effects are insignificant: green
sea turtle (Chelonia mydas [Central North Pacific, Central South Pacific, Central West Pacific,
East Pacific, North Atlantic, and South Atlantic DPSs]), hawksbill sea turtle (Eretmochelys
imbricata), Kemp’s ridley sea turtle (Lepidochelys kempii), leatherback sea turtle (Dermochelys
coriacea), loggerhead sea turtle (Caretta caretta [North Pacific Ocean and Northwest Atlantic
Ocean DPSs]), and olive Ridley sea turtle (Lepidochelys olivacea). The following designated
critical habitats also received NLAA determinations because effects were insignificant:
hawksbill sea turtle, leatherback sea turtle, and loggerhead sea turtle (Northwest Atlantic Ocean
DPS). Finally, the following proposed critical habitat also received NLAA determinations
because effects were insignificant: green sea turtle (North Atlantic, South Atlantic, East Pacific,
Central North Pacific, Central South Pacific and Central West Pacific DPSSs).

Table 11. Sea Turtle Summary of the NLAA Determinations for Carbaryl and
Methomyl

Listin Species TG
Scientific Name Common Name % b Habitat
Status Call )
Call
Chelonia mydas Green sea turtle, Central
North Pacific DPS T NLAA NLAA (P)
Chelonia mydas Green sea turtle, Central
South Pacific DPS E NLAA NLAA (P)
Chelonia mydas Green sea turtle, Central
West Pacific DPS E NLAA NLAA (P)
Chelonia mydas Green sea turtle, East
Pacific DPS T NLAA NLAA (P)
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Listin Species el
Scientific Name Common Name % P Habitat
Status Call )
Call
Chelonia mydas Green sea turtle, North
Atlantic DPS T NLAA NLAA (P)
Chelonia mydas Green sea turtle, South
Atlantic DPS T NLAA NLAA (P)
Er_etchhelys Hawksbill sea turtle E NLAA NLAA
imbricata
Lepidochelys kempii | Kemp’s ridley sea turtle E NLAA X
Derm_ochelys Leatherback sea turtle E NLAA NLAA
coriacea
Caretta caretta Loggerhead sea turtle,
North Pacific Ocean DPS E NLAA X
Caretta caretta Loggerhead sea turtle,
Northwest Atlantic Ocean T NLAA NLAA
DPS
Lepidochelys Olive ridley sea turtle
olivacea Mex. Pac. Coast breeding E NLAA X
Lepidochelys Olive ridley sea turtle, all
olivacea other areas T NLAA X

1ESA Status: E = Endangered, T = Threatened
2Critical Habitat: P= Proposed, X = Not Applicable (Critical Habitat has not been designated)

7.6 Bony Fish

We concur with the NLAA determination EPA made Gulf grouper (Mycteroperca jordani). The
Gulf grouper is a foreign ESA-listed species, with only a few records of their occurrence within
the action area. These records document strays off the southern extreme of the California coast.
Effects are discountable in cases where species habitat use is such that we expect it will be
extremely unlikely to occur. This is the case with Gulf grouper whose occurrence within the
action area is rare.

EPA made NLAA determinations for a number of fish species: eulachon (Thaleichthys
pacificus), bocaccio (Sebastes paucispinis), yelloweye rockfish (Sebastes ruberrimus), and
Nassau grouper (Epinephelus striatus). NMFS has determined that effects to these species are
not wholly beneficial, insignificant or discountable, and thus, we make LAA determinations for
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these species. EPA made LAA determinations for Ozette Lake sockeye for both carbaryl and
methomyl. However, for methomyl, NMFS determined that NLAA is the appropriate conclusion
for this species and their designated critical habitat.

In addition, since EPA completed their BE, critical habitat for the Nassau grouper has been
designated. NMFS made an effects determination of LAA. The rational for these determinations
is provided below.

Exposure estimates were not generated for marine environments. According to the carbaryl and
methomyl BEs, exposure of species in the marine/estuarine environment is not reasonably
expected to reach concentrations high enough to impact an individual of a species because of
dilution and dispersal. However, estimates were derived to represent shallow habitats adjacent to
sites of pesticide application. EPA estimates for methomyl in these habitats range from 92 ppb to
2,105 ppb (Bin 2, HUC 17a). For carbaryl, these estimates range from 101ppb to 3,161ppb (Bin
2, HUC 17a). For the purpose of determining whether or not impacts to individuals are
insignificant, NMFS finds it appropriate to consider these estimates representing shallow
freshwater habitats (Bin 2) when evaluating the potential for adverse effects in shallow
marine/estuarine habitats such as enclosed estuaries. According to EPA’s methomyl BE, the
mortality and sublethal thresholds for estuarine and marine fish are 335ppb and 490ppb,
respectively. The mortality threshold for aquatic invertebrates is 3.94ppb. For carbaryl, the
mortality and sublethal thresholds for estuarine and marine fish are 1,055ppb and 680ppb,
respectively (EPA BE, chapter 2). The mortality threshold for aquatic invertebrates is 1.6ppb.
Based on a simple comparison between exposure and response concentrations, we would
anticipate that fish species which occupy (or rely on resources dependent on) shallow nearshore
habitats are likely to experience adverse effects. Below we discuss the life history and habitat
factors that create the potential for exposure for these species. Additional information on
exposure and response is further addressed in Chapter 10.

Eulachon

Eulachon are anadromous fish that spend most of their lives at sea but return to freshwater to
spawn. Most eulachon production originates in the Columbia River Basin, including the
Columbia River, the Cowlitz River the Grays River, the Kalama River, the Lewis River, and the
Sandy River (Gustafson 2016). Eggs attach to gravel or sand and incubate for 30 to 40 days after
which larvae drift to estuaries and coastal marine waters. Larvae and young juveniles become
widely distributed in coastal waters, mostly at depths up to 15 meters (Hay and McCarter 2000)
but sometimes as deep as 182 meters (Barraclough 1964, as cited in Willson et al. 2006). Adult
eulachon are found in coastal and offshore marine habitats. With the exception of some
individuals in Alaska, eulachon generally die after spawning (Gustafson 2016). Larval and post
larval eulachon prey upon phytoplankton, copepods, copepod eggs, mysids, barnacle larvae,
worm larvae, and other eulachon larvae until they reach adult size (WDFW and ODFW 2001).

Eulachon designated critical habitat consists of 16 areas in the states of Washington, Oregon, and
California. The designated areas are a combination of freshwater creeks and rivers and their
associated estuaries, comprising approximately 539 km (335 mi) of habitat. The PBFs essential
to the conservation of the DPS include:
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e Freshwater spawning and incubation sites with water flow, quality and temperature
conditions and substrate supporting spawning and incubation, and with migratory access
for adults and juveniles.

e Freshwater and estuarine migration corridors associated with spawning and incubation
sites that are free of obstruction and with water flow, quality and temperature conditions
supporting larval and adult mobility, and with abundant prey items supporting larval
feeding after the yolk sac is depleted.

e Nearshore and offshore marine foraging habitat with water quality and available prey,
supporting juveniles and adult survival.

Although eulachon spend the majority of their lives in marine habitats, the freshwater phase of
their life history is essential. Within freshwater and estuarine environments, eulachon eggs, larva,
and adults form dense aggregations within shallow, nearshore habitats. In addition, the PBFs of
designated critical habitat include water quality and abundant prey, both of which may be
impacted by carbaryl and/or methomyl exposure. Pesticide applications are likely to occur within
the watersheds associated with many of the primary eulachon spawning habitats including the
Columbia River, the Cowlitz River the Grays River, the Kalama River, the Lewis River, and the
Sandy River.

The potential for exposure and adverse effects is such that NMFS does not concur with EPA’s
determination that the action may affect, but is not likely to adversely affect this species.
Therefore, we analyze the effects of the action to eulachon and its designated critical habitat
further in this opinion.

Bocaccio and Yelloweye Rockfish

Rockfish are viviparous, meaning the eggs are fertilized internally, the embryonic fish develop
within the mother, and the young are released as larvae (Love et al. 2002). Larval rockfish are
often observed under free-floating algae, seagrass, and detached kelp (Shaffer et al. 1995; Love
et al. 2002), and also occupy the full water column (Weis 2004). Young-of-year juvenile
bocaccio occur on shallow rocky reefs and nearshore areas. Young bocaccio associate with
macroalgae, especially kelps, and sandy areas that support seagrasses. They form aggregations
near the bottom in association with drift algae and throughout the water column in association
with canopy-forming kelps (2017 Rockfish Recovery Plan). Unlike bocaccio, juvenile yelloweye
rockfish are not typically found in intertidal waters (Love et al. 1991; Studebaker et al. 2009). A
few juveniles have been documented in shallow nearshore waters (Love et al. 2002; Palsson et
al. 2009), but most settle in habitats along the shallow range of adult habitats in waters greater
than 98 feet (30 meters) (Richards 1986; Love et al. 2002)(Yamanaka et al. 2006). Adult
yelloweye rockfish remain near the substrate and have relatively small home ranges, while some
bocaccio have larger home ranges, move long distances, and spend time suspended in the water
column (Demott 1983; Love et al. 2002; Friedwald 2009).

Although these 2 rockfish species spend the majority of their lives in deeper marine habitats,
juvenile individuals are found in shallow, nearshore habitat. Species presence in these habitats is
less likely for yelloweye than it is for bocaccio. In addition, the PBFs of designated critical
habitat include water quality and abundant prey, both of which may be impacted by carbaryl
and/or methomyl exposure. Pesticide applications are likely to occur within the watersheds
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associated with rockfish habitat. Pesticide transport into nearshore marine areas via drift, runoff,
and downstream transport create an opportunity for exposure, particularly for juvenile rockfish.
The potential for exposure and adverse effects is such that NMFS does not concur with EPA’s
determination that effects will be insignificant or discountable. Therefore, we analyze the effects
of the action to bocaccio and yelloweye rockfish, as well as their designated critical habitats,
further in this opinion.

Nassau grouper

Groupers are known as transient aggregate spawners, meaning that they group in large numbers,
drawing individuals from a large area to spawn during a specific time of the year for a short
period. Fertilized eggs are then transported offshore by ocean currents. After hatching, larvae
recruit from oceanic environment to seafloor habitats. Juveniles inhabit macroalgae, coral
clumps, and seagrass beds, and are relatively solitary. As they grow, they occupy progressively
deeper areas and offshore reefs. When not spawning, adults are most commonly found in waters
less than 100 meters deep. Grouper diet changes with age. Juveniles eat plankton, pteropods,
amphipods, and copepods. Adults are unspecialized piscivores, bottom-dwelling ambush suction
predators (NMFS 2013b).

Spawning aggregation sites are located near significant geomorphological features, such as reef
projections (as close as 50 meters to shore) and close to a drop-off into deep water over a wide
depth range (6 to 60 meters). Sites are usually several hundred meters in diameter, with soft
corals, sponges, stony coral outcrops, and sandy depressions. Nassau groupers stay on the
spawning site for up to 3 months, spawning at the full moon or between the new and full moons.
Spawning occurs within 20 minutes of sunset over the course of several days.

There have been about fifty known spawning sites in insular areas throughout the Caribbean;
many of these aggregations no longer form. Current spawning locations are found in Mexico,
Bahamas, Belize, Cayman Islands, the Dominican Republic, Cuba, Puerto Rico, the U.S. Virgin
Islands, and Florida. Available observation data for spawning are limited, however, observations
of spawning aggregations have shown steep declines (Aguilar-Perera 2006; Claro and Lindeman
2003; Sala et al. 2001). Some aggregation sites are comparatively robust and showing signs of
increase (Vo et al. 2014; Whaylen et al. 2004). Some Nassau groupers are still observed within
the U.S. portion of their range; observations are less common in Florida than in Puerto Rico and
the Virgin Islands.

The designation of Nassau grouper critical habitat (89 FR 126) on January 2, 2024 describes
several PBFs, one of which is “Nearshore shallow subtidal marine nursery areas with substrate
that consists of unconsolidated calcareous medium to very coarse sediments (not fine sand) and
shell and coral fragments and may also include cobble, boulders, whole corals and shells, or
rubble mounds, to support larval settlement and provide shelter from predators during growth
and habitat for prey.” Impacts to prey in the nearshore environment may occur as a result of
pesticide off-site transport.

Although this grouper species spends the majority of its life in deeper marine habitats, juvenile
individuals are found in shallow, nearshore habitat. Pesticide applications are likely to occur
within the watersheds associated with these habitats. Pesticide transport into nearshore marine
areas via drift, runoff, and downstream transport create an opportunity for exposure, particularly
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for juveniles. The potential for exposure and adverse effects is such that NMFS does not concur
with EPA’s determination that effects will be insignificant or discountable. Therefore, we
analyze the effects of the action to Nassau grouper and its proposed critical habitat further in this
opinion.

Ozette Lake sockeye salmon

EPA made LAA determinations for Ozette Lake sockeye for both carbaryl and methomyl.
However, for methomyl, we have determined that NLAA is the appropriate conclusion. EPA’s
use site spatial data indicate that less than 3 acres of use sites occur within this species’ range.
Upon closer inspection (and in comparison with the 2019 NLCD), we have determined that these
acres are highly unlikely to be treated with methomyl. Additionally, given the size of these use
sites and distance from the species habitat (>300 meters) it is extremely unlikely that methomyl
could achieve concentrations in the species habitat that could cause any adverse effects to this
species or impact any of the PBFs of their designated critical habitat (Appendix B). Therefore,
for methomyl, we determined that impacts to the species and its habitat are discountable and the
appropriate effects determination is NLAA for Ozette Lake sockeye and its designated critical
habitat.

7.7 Marine Invertebrates

Chambered nautilus

We concur with the NLAA determination EPA made for the chambered nautilus (Nautilus
pompilius). Effects are discountable in cases where species habitat use is such that we expect it
will be extremely unlikely that pesticides will occur at concentrations that could affect the
species. This is the case with the chambered nautilus.

Chambered nautilus is found in tropical, coastal reef, deep-water habitats of the Indo-Pacific.
Within its range, the chambered nautilus has a patchy distribution and is unpredictable in its area
of occupancy. The species is considered to be an extreme habitat specialist, physiologically
limited by both temperature and depth. It is found in association with steep-sloped forereefs and
cannot tolerate temperatures above approximately 25 °C or depths exceeding around 750-800
meters. Although nautilus species have been observed in relatively shallow water (e.g., 5 meters
for a different species: N. macromphalus), in general, chambered nautilus are considered a deep
water species with typical depths between 130 and 700 meters (Dunstan et al. 2011). We
anticipate the potential for pesticide exposure in these habitats to be extremely unlikely.

Coral and abalone species

With two exceptions, we do not concur with EPA’s NLAA determinations for coral and abalone
species or their critical habitats. The two exceptions are for staghorn coral (Acropora
cervicornis) and elkhorn coral (Acropora palmata) designated critical habitat. The PBFs for
staghorn and elkhorn coral include substrate of suitable quality and availability to support
successful larval settlement and recruitment, and reattachment and recruitment of fragments. As
it is extremely unlikely that carbaryl or methomyl will have any meaningful impacts to the
quality or availability of these substrates, these effects are discountable.
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The two exceptions aside, based on a simple comparison between exposure and response
concentrations, we would anticipate that abalone and coral species that occupy (or rely on
resources dependent on) shallow nearshore habitats are likely to experience adverse effects, if
exposed. The potential for exposure and adverse effects is such that NMFS does not concur with
EPA’s determination that effects will be insignificant or discountable.

According to EPA’s methomyl BE, the mortality threshold for aquatic invertebrates is 3.94 ppb,
this value is used as a proxy (or surrogate) for abalone, as no mollusk data are available. For
carbaryl, the mortality and sublethal thresholds for mollusks is 6,600 ppb and 1,000 ppb,
respectively. The sublethal response associated with this concentration was decreased fecundity
in freshwater snail. Several studies have evaluated the effects of insecticides on coral (see review
in (Nalley et al. 2021)). Larval settlement was shown to be sensitive to insecticides (Markey et
al. 2007). In this study, carbaryl decreased metamorphosis and the ability of the coral larvae to
settle at concentration as low as 3.0 ppb. In an earlier study (Acevedo 1991) carbaryl
concentrations of 100 ppm resulted in 70-90% mortality to the swimming planulae stage of
corals. No available studies have evaluated the impact of methomyl on coral. However, Nalley et
al. (2021) describes coral response endpoints and concentrations for 6 different insecticides.
Responses described include: larval survival, settlement, bleaching, and photosynthetic response.
Exposure estimates were not generated for marine environments. According to the carbaryl and
methomyl BEs, exposure to species in the marine/estuarine environment is not reasonably
expected to reach concentrations high enough to impact an individual of a species because of
dilution and dispersal. However, estimates were derived to represent shallow habitats adjacent to
sites of pesticide application. EPA methomyl estimates in these habitats range from 92 ppb to
2,105 ppb (Bin 2, HUC 17a). For carbaryl, estimates range from 101 ppb to 3,161 ppb (Bin 2,
HUC 17a). For the purpose of determining whether or not impacts to individuals are
insignificant, NMFS finds it appropriate to consider estimates representing shallow freshwater
habitats (Bin 2) when evaluating the potential for adverse effects in shallow marine/estuarine
habitats.

Black abalone

Abalone have separate sexes and are broadcast spawners. Female abalone may discharge over 2
million unfertilized eggs per spawning episode and are capable of undergoing multiple episodes
each spawning season. As spawning occurs, gametes are dispersed from the gonads of both
parents into the sea and fertilization is entirely external. The embryos and larvae that result from
this process are exposed to a wide range of physical and biological sources of mortality.
Although an average female is capable of producing over 20 million larvae over her lifetime,
larval survival to adulthood is estimated at less than 1% (Leighton 2000). Twenty-four hours
