Assessing Risk of EPA Autherized Pesticide Uses

10 ESA Listed Pacific Salmonias
General approach and use off Caliieria DPR data

T,

CDPR
February 27, 2012 L"‘



http://calrice.org/Industry+Info/CRC+Blog.htm?id=1329843720
http://calrice.org/pdf/2012/Arsenic+Comments/ConsumerStatement2012.pdf

National Marine Fisheries Service
Office of Protected Resources
Pesticide Team

IThem Heoeper, Tony Hawkes, Scott Hecht
Lacey, WA

sSunny: Snyder, Paige Doeelling, Kira Goetschius
Silver Spring, MD

Ecetoxicelogy. Program= NW- Eisheres Science Center
Nat Seholz, David Baldwin, Julann Spromberg,

Kate MacNeale, Cathy Laetz

Seattle, WA




Background

Jan 2001- [Lawsuit filed against EPA te consult on Effects
of 54’ active Ingredients on listed Pacific: Salmenias

2002 threugh 2004- EPA transmitted biolegical
evaluatiens en 54 active ingredients with determinations
of “may: affect” on 37 active ingredients.

Noyv: 2007 — LLegall complaint filed against NMES for:
Lnreasonable delay in'completing consultations:.

July 2008~ Settlement Agreement to complete
consultation en 37 active ingredients



Settlement Agreement to complete
consultation on 37 active
INgredients

x Batchi1: chlerpyrifes, malathion, diazinen (Ney: 2003)
a Bateh 2: carboefuran, carbanyl; methomyl (Aprl 2009)

x Batch 3: azinphes methyl, dimethoate, phoerate, methidathion,
naled methyl parathion, disulfeton, fenamiphaes;
methamidephos; phesmet, etheprep, bensulide (Atgust 201.0)

x Batch 4: 2,4-D; triclopyr BEE; dituren, linuren; captan,
chlerethalonil (June 2011)

a Batch 5: enyzaln, tafiuraling and pendimathalin: (May: 201.2)
x Bateh 65 molinaterand thienencana (Juner2012)

x Remaming: (June 2013): prepargite; fenbutatin-oxide,
diflubenzuren; 1,3-D; lindane; racemic metelachler, bromoxynil;
and premetryn.



Goals of this trip

Learn more aneut thiehencarh Use and
existing’ pregrams in: Califernia: that
Influence risk te salmonids

s CDPR

x Califernia Rice Commission

m U.C. Davis

x Califerniar Department of Fishr and Game
m USGS



Purpose of ESA Section 7
Consultation

Each federal agency shalllinsure that any.
action authorized, funded, or carried
OUt IS not likely to:

x Jeoparaize 1/E species

» Result 1n destruction or adverse
moedification of- designated: criticall habitat



Entities Involved in ESA
Consultations on FIFRA
Actions

Action Agency: U.S. EPA/ Office’ off Pesticide Programs

Consulting Agency: NOAA/ NMES/Office of Protectead
Resources/ Endangered Species Division

Applicants: Designated by EPA- Pesticide companies

e;g. Valent- Registrant ofBolero®) proaucts



How Doees NMES Reach Conclusions
In a Bielogical Opinien?
Our process: s outlinedin the USEWS/INMES
Consultation Handbhoek (1993)
Major sections of a Biological Opinien:
n Federal Action)/ Action Area
x Status of the Species
x Environmental Baseline
m Effects of the Action
x Cumulative Effects
= Integration and Synthesis



Federal Action

“Any. action authorized, carred out, or funded”

“Authorization fer use or Uses described 1 labeling

of a pesticide.
Definition reached at NMFS-USFWS-USEPA meeting 12/12/2007

TQU_BHDOWH

MNonselective Foliar Systemic
Herbicide for Weed Contral

*Contsins 3 psunds of glyphasate scid In
eaeh gallon, 1 the diamimorium it 1017

Sae directions for use In attached baoklet.

r 1o supplemental labelin
gruiucat e Resren

£PA fleg. No. 100-1121
EPA Est. 100-LA-001558

£PA Ext, 100-NE-001 M4A

Suparscript icentifies manuloctuaing st

Tauchdown® and the Syngenta lago
are (ndemurls afa
Syngents Grolp Company
U< ert Mo, BAGEIIE
2001 Syngenta
genta Crap Protection, In.
shioro, North Caroline 27809

WSy gE (a-US.COf
SCP 1121A-11 D601

2.5 gallons

U.5. Standard Measure

KEEP OUT OF REACH OF CHILDREN.
CAUTION

= Flush eyes with plenty of water. Cail a
physician if irritation persists.
Have the product container or label with you when
calling a paison control center or dactor, of going for
‘reatment.

HOT LINE NUMBER.
For 24 Hour Medical Emergency Assistance
(Human or Animal} or
Chemical Emeraency
{5pill, Leak, Fire, or Aﬂlﬂ!ﬂﬂ
calt

Precautionary Statements

Hazards to Humans and Domestic Animals

Causes mogerate eye imitation. Avoid contact with tyes
or clothing. Wash thoraughly with soap and water after
har

Environmental Hazards
Bo nat apply directly to water, of 1o areas where surfacs
atet B prescnt o s ntertl areks below the mean high
water mark. iminate water when deaning
equipment ar mspo—mg o BenipmarE wesh Water
Starage and Disposal
Container Disposal
Tile ing u,.u equivalert), Then offer.fo

z of puncture and dispose of in A
Tanati o oy Itcineration, or f allowed by State and local
sutharities, by burning. If burned, stay out of smoke

CONTAINER IS NOT SAFE FOR FOOD, FEED, OR
DRINKING WATER!

syngenta




Description of the Action

Information reviewead

m lLabels

\Where It can ke applied (Ag commodities,
residential, ete.,)

Methoeds of application, rates, existing restrictions
that reduce risk

Ingredients
Trank-mixtures

Duration: 15 years- consistent with' EPA
registration review. cycle



Label authorized uses

Pesticide
(products)

Thiobencarb
(7)
Molinate (0)

Malathion
(100+)

States

Land Use
Category

Cropland

Cropland,
non-crop ag,

Rangeland,
Forested areas,
Residential,
industrial,
Flooded areas

Examples
Rice only

Canceled

~100 crops, pasture and
rangeland, Mosquito and fly
control for public health, ...




Distribution of rice and listed
salmonids in CA

Legend A
|:] Rice Producing Counties, NASS 1995 - present
Central CaliforniaCoho
|77 80 NC Coast Coho
alifornia Coastal Chinook

| SWand CVSR Chinook

B ccc steelhead

CV Steelhead

[T NC Steelhead

B sccc Steelhead

I sc steelhead




ESA listed salmon in California’s Central Valley

\hw Sacramento River winter-run Chinook
(Threatened 1990, status
changed to Endangered 1994)

Critical Habitat designated 1993

= Central Valley spring-run Chinook
; (Threatened 1999)

Critical Habitat designated 2005

~wwio~.  Central Valley Steelhead
(Threatened 1998)
Critical Habitat designated 2005



Monitoring for thiobencarb

Legend

®  Thiobencarb Detected A
® No Detections
San Francisco Bay and Sacramento River

Range of Listed Species

Kilometers

0 3060 120




How Doees NMES Reach Conclusions
In a Bielogical Opinien?
Our process: s outlinedin the USEWS/INMES
Consultation Handbhoek (1993)
Major sections of a Biological Opinien:
x Federal Action / Action Area
m Status of the Species
x Environmental Baseline
m Effects of the Action
x Cumulative Effects
= Integration and Synthesis



Status of the Species

m Species life hIstery description

s Status and distripution
Reasens for listing
[rends
Threats

x Population Viability: Elements
Genetic diversity.
Abundance
Productivity.
Distribution



How Doees NMES Reach Conclusions
In a Bielogical Opinien?
Our process: s outlinedin the USEWS/INMES
Consultation Handbhoek (1993)
Major sections of a Biological Opinien:
x Federal Action / Action Area
x Status of the Species
x ERVirenmental Baseline
m Effects of the Action
x Cumulative Effects
= Integration and Synthesis



Environmental Baseline

By regulation;, envirenmental baselines for
pielogical epiniens Include the past anad present
Impact ofi all' state, Federal or private actions
ana ether human activities in the' action area,
the anticipated Impacts of all propesed Federal
Prejects In the action area that have already.
Lndergene: fermal or early section 7
consultation, and the Impact of state or private
actions Whichrare contemporaneous With the
consultation in process (50 CER s402.02).




‘w/ Dams
€ NPDES permit sites
——— EPA 303(d) rivers

B vigratory corridor

20 40 80

Prepared by Dwayne Meadows

P, | ilomieters 18 July 2008




What are some of the existing
baseline activities within the
action area that influence risk?

Holding requirements for pesticide-
treated water on rice fields

Buffer requirements to aquatic habitats



How Doees NMES Reach Conclusions
In a Bielogical Opinien?
Our process: s outlinedin the USEWS/INMES
Consultation Handbhoek (1993)
Major sections of a Biological Opinien:
x Federal Action / Action Area
x Status of the Species
x Environmental Baseline
m Effects of the Action
x Cumulative Effects
= Integration and Synthesis



RISk Framework
Action Stressors

Pesticide, metabolites, degradates, adjuvants

—

EXposure Analysis Response Analysis

Co-occurrence: Stressors Effects of Stressors on ESA-listed
& listed resources Species and their habitat

Distribution of Distribution of Individual Habitat
individuals habitat responses responses

Response Profile

Exposure Profile

RISk Characterization




Risk Characterization

Effects on individuals Effects of habitat
Effects on populations

Effects on primary
constituent elements
Effects on species
(ESU or DPS) Effects on conservation value of
designated critical habitat

Does EPA insure the actions

are not likely to jeopardize Does EPA insure the actions
the continued existence of are not likely to adversely modify

the species? or destroy designated critical
habitat?



Exposure Analysis

Co-occurrence of action stressors and
listed species

Distribution of Distribution of
individuals habitat
Exposure Profile




(?\'1

Distribution of Stressors

In baseline
va terrestrial sediment/ aguatic biota
ALMCEeS :
environment pore water
CXposure terrestrial aquatic feskae| salren

inverts

inverts

RESPONSES habitat effects health effects
Life stages m alevine = fry/ juvenile/ smolt Spawning adults




Central Valley ESA Listed Salmonids

Generalized Run-timing Information by Life Stage




Exposure Information Evaluated

Pesticide Transport Modeling
s EPA RICE Moedel
= AgDrifit Model

Moeniterng data
= Ambient surfece water data
x [largeted surface water monitoring

Spatial relationships

m thiobencarb uUse Sites, surface water:
monitoring, and the distribution of listed
Salmonids



Floodplains and Small Streams

Habjtat for rearng,
Spawning
Essential habitat for small B
fry/juveniles to rear and o e
seek protection from high' /S
veloeity, flows A
Spatially:ana temporally.
Variakle in eeculirence,
flew, and size

Restoration focus

e




Pesticide Mixtures

W 0r more pesticides are detected In agricultural;
Uran, and mixed use watersheds more than 90% of the
time"

Monitering in; Urban streams: across U.S.

x W0 or more herbicides in 85% samples

x W0 0r more Insecticidesiin' 54% samples

= Four or more’ herbicides were: detected in 61.% of the water:

samples.

CDPR Pesticide Use Reports inaicating co-application of
thielhencard With ether preducts

Sournce:

*Gilliem et al. 2006. Pesticides in' the nations streams and groundwater, 1991-2001. NAWQA Program Circular

1291 Unites States Geological Service. **Hoffman et al. 2000. Environmental Texicology and Chemistry: 19:2249-
2258.



Respoense Analysis

Effects of Pesticide Products on ESA —
Listed species and their habitat

Individual Habitat Responses
Responses
Response Profile




Examples of Salmonid Health Assessment Endpoints

Assessment Endpoints  Assessment Measures

Juvenile growth Foraging behavior
Growth rate
Condition index

Reproduction Courtship behavior
Number of eggs produced
Fertilization success

Early development Gastrulation
Organogenesis
Hatching success

Smoltification ion exchange (i.e. gill Na*/K* ATPase activity)
Blood hormone (i.e. thyroxin)
Salinity tolerance

Disease-induced Immunocompetence
mortality Pathogen prevalence in tissues
Histopathology

Migration or distribution  Use of juvenile rearing habitats
Adult homing behavior
Selection of spawning sites



Examples of Habitat Assessment Endpoints

Assessment Endpoints

Prey availability

Primary productivity

Habitat structure

Riparian function

Water quality

Assessment Measures

Acute and chronic toxicity (LC.,)
Species abundance (aguatic and terrestrial)
Indices of biological integrity (IBIs)

Macro-algal cover
Chlorophyll concentration
Dissolved oxygen production

Sediment grain size (embeddedness)
Shelter availability
Large woody debris

Plant community composition
Allochthonous inputs of organic matter
Riparian buffer width

Temperature
Dissolved oxygen concentration
Sediment load



Summarize Effects Data

Summarize effects data from EPA’s
biological evaluations and open literature.

Discuss the relevancy of the effect to our
assessment endpoints (growth, survival, etc.)

Score the degree of confidence we have In
the observed effect -
Direct measurement of assessment endpoint
Appropriate surrogate for listed species
Well-conducted study



Develop Risk Hypotheses Based
on Texicity, Intermation

Salmonid lethality from acute exposure

Salmonid behavioral impacts (swimming, migration, spawning,
predator avoidance)

Reduction of salmonid prey

Impacts on salmonid growth and reproduction
Mixtures cause additive and synergistic responses
Other action stressors cause adverse effects

Baseline stressors contribute to increased responses
(temperature, other OPs/CBSs)



Freshwater rearing of juvenile salmonids

Terrestrial =

insects ¥ w-
\-{ =<, t

oy &
e

@ Alloc thonous

Juvenille salmonid
orgamc matter e

: T
= Pacific giant
salamander

: Pi;riphyton
- (biofilm)

1‘?* P Stream Food Web

——>> Primary consumer
—==p Higher order consumer

M |crobes




Summary of Assessment Methods

ldentify stressers that may have direct and
INdIrect effects on envirenment;

Characterize exposure to individuals; ana
designated critical habitat;

ldentify risk at the individual level;

Evaluate rsk terspecies and habitat (considering
effects off action, condition of envirenmental
paseline; status of the species, and cumulative
effects)



Use of California Information

Surface water monitoring Data
CDPR Use Reports
Acreage treated
Formulations used
Application rates
Tank Mixtures



Information Needs

CA restrictions for thiobencarb
Buffers
Holding times

Rice cultivation practices (e.g. water
management, when granular versus liguid

formulations used)

Spatial relationships between use of
thiobencarb, monitoring sites, and
salmonid-bearing systems



Terrestrial s

insects ¥ w s
s, “

Allochthonous g |
organic matter al Paciﬁc giant
\ A salamander

Stream Food Web

——>> Primary consumer
—==p Higher order consumer

Micobs




EXTRA SLIDES



California Central Valley Salmon Species
and Population Annual Growth Rates

95% CT -lower |
| i ﬂi% CI - upper
Central Valley
Spring-run 1170 1080 [13%0

Chinook MIill Creek 1.190 1.470

Sacramento River

Winter-run Sacramento River | 0.970 0.870 1.090
Chinook

California

Central Valley Sacramento River | 0.950 0.900 1.020
Steelhead




Hanaling Uncertainty

IVype 1 Errer Vpe 2 Errer

Reject true null hypothesis - [Accept false null hypothesis-
Claim an'effect When nene Claim no effect when one
exists exists

Protect Species more than Protect species;less than

necessary. necessary, even lose species

LLese scientific credibility. |.eSe practical ana' scientific
credibility.

lncrease secioecenemic Permit activities that shoeuld

COSIS more than necessary, |net have been approvead

Table adapted from: Science and the Endangered Species Act. Committee on
Scientific Issues in the Endangered Species Act. National Research Council. 1995.




EPA RICE Model

0.1 meter deep

Instantaneous partitioning assumed to
calculate peak concentration

1St orader degradation assumed to calculate
concentrations at different dates Post-
application

LLanel reguire 14-d holding period
Additional requirements in CA



Linking the available

Information:

Acute lethality (LC50)
Slope

Juvenile survival
Poepulation grewth' rate

Not Incerporatea:

Sublethal respenses
Indirect effects
Mixture toxicity.
Other ingredients
Baseline stressors

Acute lethality to Juveniles

Environmental
concentrations of
single active
Ingredients

Lethality based on
dose-response

1]
|
k]

@ " 5

o ' N
: -
[, -~ > i

Juvenile Survival

survival

change in population
growth rate (lambda)



Linking the available

Information:

Reduced prey.
Enzymatic mhibition
Reduced feraging
Reduced size

Juvenile survival
Pepulation grewth rate

Not Incorpoerated:

Lethality te fish
MIXture toxicity.
Other ingredients
Baseline stressors

Somatic Growth Model

Inhibition of
Acetyl-
! cholinesterase

survival

change in population
growth rate (lambda)

Slide: D. Baldwin



Integration and Synthesis

COoNSIAers: Effect or the Action In the context of Staitl/s or
e Species; EnvirenmentalBaselne; and: Cumujative
Effects

Each ESU/DPS and a.i: combination evaltated separately.
for species and critical habitat

Factors considered

Intensity and distrabution of Use sites acress ESU/DPS
Co-occurrence of use sites and salmon habitat
Salmoen life histeny

Likeliheod ofi individual'and pepulation level effects from use of
pesticides

Exposure to additional stressors not related toe action

Population trends and relative impoertance of populations within
ESUS/DPSS



Endangered Species Act definitions
ESA Consultation Handbook

Not likely to adversely affect (NLAA) — effects on
IStedl SPECIes are expected to e a/scountanle,
O /ASIgRIlicant; of commpletely. benencial.

Discountable — Extremely unlikely: ter oceur...
can’'t measure or detect

lnsignificant — should never reach the scale
Where 7ake oCeUrs.




Endangered Species Act definitions
ESA Consultation Handbhoek

llake- “te narass, harm, pursue...”

Harm — “any significant habitat moedification: or
degradation that results In death or Injury...
significantly Impairng ehavioral patterns such
as breeding, feeding, or sheltering”

Jalassi— “...to significantly disrupt normal
ehavior patternsiwhichiinclude but are not
Imited to, breeding, feeding or sheltering™




Developed Critical Habitat Risk
Hypotheses to Evaluate Effects to
Primary Constituent Elements (PCES)

PCES
Freshwater spawning sites
Freshwater rearing sites
Freshwater migration corridors
Estuarine and nearshore marine
Attributes of PCEs
Water quality
Substrate
Natural cover
Prey availability



Integration and Synthesis

Exposure Profile Response Profile
Analyzed within the

Effects on individuals Effects on habitat
context of the
Effects on populations e Effects on PCEs

multiple stressors
such as temperature

] and environmental .
Effects on species mixtures of Effects on conservation value of
ticides); th . .
"E;;Z’sij!t,,j designated habitat

Species; and
Cumulative Effects

Does EPA insure the actions are Does EPA insure the actions are
not likely to jeopardize the not likely to adversely modify

continued existence of the or destroy the designated
species? critical habitat?




Distribution of Chemicals and Fish

For aerial application, standard assume 5% drift

Point Deposition Point Deposition -}'l" '
L
@ 200 ft = 5% @ 10 ft = 33% .

200 400 600 800 1000

gORIFTE 2.0.05




Evaluate Support for Each
Risk Hypothesis

If exposure and response Information
SUppPert a risk hypothesis then we
evaluate I population level effects: likely.

IT exposure anad response Infermation do
NOL sUpPport a risk hypothesis then we do
Aot evaltiate pepulation: level effects.

Data uncertainties discussed for each risk
hypothesis.
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