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Executive Summary

The Bureau of Land Management (BLM), United States Department of the Interior (USDI), is proposing a program to
treat vegetation on up to six million acres of public lands annually in 17 western states in the continental United States
(U.S.) and Alaska. As part of this program, the BLM is proposing the use of ten herbicide active ingredients (a.i.) to
control invasive plants and noxious weeds on approximately one million of the 6 million acres proposed for treatment.
The BLM and its contractor, ENSR, are preparing a Vegetation Treatments Programmatic Environmental Impact
Statement (EIS) to evaluate this and other proposed vegetation treatment methods and alternatives on lands managed
by the BLM in the western continental US and Alaska. In support of the EIS, this Ecological Risk Assessment (ERA)
evaluates the potential risks to the environment that would result from the use of the herbicide fluridone, including
risks to rare, threatened, and endangered (RTE) plant and animal species.

One of the BLM’s highest priorities is to promote ecosystem health, and one of the greatest obstacles to achieving this
goal is the rapid expansion of invasive plants (including noxious weeds and other plants not native to the region)
across public lands. These invasive plants can dominate and often cause permanent damage to natural plant
communities. If not eradicated or controlled, invasive plants will jeopardize the health of public lands and the
activities that occur on them. Herbicides are one method employed by the BLM to control these plants.

Herbicide Description

Fluridone is a selective systemic herbicide that inhibits carotene production in leaves, which causes the breakdown of
chlorophyll—preventing the plant from synthesizing food. This herbicide comes in two formulations: liquid and
pellet. Fluridone is used by the BLM for vegetation control in their Aquatic program. Application is carried out
through both aerial and ground dispersal. Aerial dispersal is executed through the use of a plane or helicopter. Ground
applications are executed on foot or horseback with backpack sprayers, or from all terrain vehicles or trucks equipped
with spot or boom/broadcast sprayers. The BLM applies fluridone at different rates depending on the waterbody
category (i.e., Ponds, Whole Lake/Reservoir, Partial Lakes/Reservoir, or Canals). In order for the risk assessment
simulations to span the concentration range of applied herbicide in typical and maximum cases, the lowest typical
application rate (Whole Lake/Reservoir) was selected for use as the typical rate and the highest maximum application
rate (Partial Lake/Reservoir) was selected for use as the maximum application rate. The lowest typical application of
fluridone is 0.15 pounds (1bs) a.i. per acre (a.i./ac). The maximum application rate is 1.3 1bs a.i./ac.

Ecological Risk Assessment Guildelines

The main objectives of this ERA were to evaluate the potential ecological risks from fluridone to the health and
welfare of plants and animals and their habitats and to provide risk managers with a range of generic risk estimates
that vary as a function of site conditions. The categories and guidelines listed below were designed to help the BLM
determine which of the proposed alternatives evaluated in the EIS should be used on BLM-managed lands.

e Exposure pathway evaluation — The effects of fluridone on several ecological receptor groups (i.e., terrestrial
animals, non-target terrestrial plants, fish and aquatic invertebrates, and non-target aquatic plants) via
particular exposure pathways were evaluated. The resulting exposure scenarios included the following:
= direct contact with the herbicide or a contaminated waterbody;

» indirect contact with contaminated foliage;
* ingestion of contaminated food items;
= off-site drift of spray to terrestrial areas; and

= accidental spills to waterbodies.
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e Definition of data evaluated in the ERA — Herbicide concentrations used in the ERA were based on typical

and maximum application rates provided by the BLM. These application rates were used to predict herbicide

concentrations in various environmental media (e.g., soils, water). Some of these calculations required the

computer model AgDRIFT®, which was used to estimate off-site herbicide transport due to spray drift, and

an additional sensitivity model designed to determine how pond and stream volumes affect exposure
concentrations

e Identification of risk characterization endpoints — Endpoints used in the ERA included acute mortality;
adverse direct effects on growth, reproduction, or other ecologically important sublethal processes; and
adverse indirect effects on the survival, growth, or reproduction of salmonid fish. Each of these endpoints
was associated with measures of effect such as the no observable adverse effect level (NOAEL) and the
median lethal effect dose and median lethal concentration (LDsy and LCsy).

e Development of a conceptual model — The purpose of the conceptual model is to display working hypotheses
about how fluridone might pose hazards to ecosystems and ecological receptors. This is shown via a diagram
of the possible exposure pathways and the receptors evaluated for each exposure pathway.

In the analysis phase of the ERA, estimated exposure concentrations (EECs) were identified for the various receptor
groups in each of the applicable exposure scenarios via exposure modeling. Risk quotients (RQs) were then calculated
by dividing the EECs by herbicide- and receptor-specific or exposure media-specific Toxicity Reference Values
(TRVs) selected from the available literature. These RQs were compared to Levels of Concern (LOCs) established by
the United States Environmental Protection Agency (USEPA) Office of Pesticide Programs (OPP) for specific risk
presumption categories (i.e., acute high risk, acute high risk potentially mitigated through restricted use, acute high
risk to endangered species, and chronic high risk).

Uncertainty

Uncertainty is introduced into the herbicide ERA through the selection of surrogates to represent a broad range of
species on BLM-managed lands, the use of mixtures of fluridone with other herbicides (tank mixtures) or other
potentially toxic ingredients (i.e., degradates, inert ingredients, and adjuvants), and the estimation of effects via
exposure concentration models. The uncertainty inherent in screening level ERAs is especially problematic for the
evaluation of risks to RTE species, which are afforded higher levels of protection through government regulations and
policies. To attempt to minimize the chances of underestimating risk to RTE and other species, the lowest toxicity
levels found in the literature were selected as TRVs; uncertainty factors were incorporated into these TRVs;
allometric scaling was used to develop dose values; model assumptions were designed to conservatively estimate
herbicide exposure; and indirect as well as direct effects on species of concern were evaluated.

Herbicide Effects

Literature Review

According to the Ecological Incident Information System (EIIS) database run by the USEPA OPP, fluridone has been
associated with only one reported “ecological incident” involving damage or mortality to non-target flora. It was
listed as probable that direct contact of fluridone was responsible.

A review of the available ecotoxicological literature was conducted in order to evaluate the potential for fluridone to
negatively directly or indirectly affect non-target taxa. This review was also used to identify or derive TRVs for use in
the ERA. The sources identified in this review indicate that fluridone has low toxicity to most terrestrial species.
Studies conducted with mammals found that acute exposure to fluridone does not commonly cause adverse effects,
even to mammals that were exposed to fluridone for longer periods of time or during pregnancy. Similarly, short-term
exposure to fluridone did not result in adverse effects in birds, even at high exposure levels. Long-term exposure to
fluridone did result in reduced growth in large and small birds. Fluridone was practically non-toxic to honeybees
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(Apis spp.). While no quantitative data were found to evaluate fluridone’s effects on terrestrial plants, qualitative
results indicate that the sensitivity of terrestrial plants is variable. Some plant species (e.g., grasses and sedges) were
more sensitive than others (e.g., willow).

Fluridone is an herbicide used to control aquatic plants. In the available literature, aquatic plants were not affected by
concentrations up to 1 milligrams (mg) a.i./liter (L) (typical herbicide application rates used in the direct spray
scenarios in this ERA resulted in a pond concentration of 0.017 mg a.i./L and a stream concentration of 0.084 mg
a.i./L). Acute and chronic toxicity tests indicate that fluridone causes toxicity to fish species at concentrations of 10
mg/L, with some adverse effect concentrations approaching 1 mg/L. Acute toxicity concentrations for aquatic
invertebrates reached 1.3 mg/L. No data were found to evaluate the toxicity of fluridone to amphibians.

Ecological Risk Assessment Results

Based on the ERA conducted for fluridone, there is the potential for risk to selected ecological receptors from
exposure to herbicides under specific conditions on BLM-managed lands. The following bullets summarize the risk
assessment findings for fluridone under each evaluated exposure scenario:

e Direct Spray — No risks were predicted for terrestrial wildlife (i.e., insects, birds, or mammals). Risks to
terrestrial plants could not be evaluated as a result of a lack of toxicity information; however, one ecological
incident report suggests the potential for risk to terrestrial plants. No risks to non-target aquatic plants are
predicted when waterbodies are accidentally (streams) or intentionally (ponds) sprayed, but risks to fish or
aquatic invertebrates may occur when waterbodies are accidentally or intentionally sprayed.

e  Off-Site Drift to Non-Target Terrestrial Plants — Risks to terrestrial plants could not be evaluated because of
a lack of toxicity information; however, product literature and one ecological incident report suggest the
potential for risk.

e Accidental Spill to Pond — Risk to fish, aquatic invertebrates, and non-target aquatic plants may occur when
herbicides are spilled directly into the pond.

Based on the results of the ERA, it is unlikely that RTE species would be harmed by appropriate use (see following
section) of the herbicide fluridone on BLM-managed lands.

Recommendations

The following recommendations are designed to reduce potential unintended impacts to the environment from the
application of fluridone:

e Select adjuvants carefully (none are currently ingredients in fluridone-containing Sonar products) since these
have the potential to increase the level of toxicity above that predicted for the a.i. alone. This is especially
important for application scenarios that already predict potential risk from the a.i. itself.

e Review, understand, and conform to “Environmental Hazards” section on herbicide label. This section warns
of known pesticide risks to wildlife receptors or to the environment and provides practical ways to avoid
harm to organisms or the environment.

e Avoid accidental direct spray on the stream to reduce the most significant potential impacts.

e Because the effects of normal herbicide application on terrestrial plants are uncertain, limit fluridone use in
areas where RTE plants are near application areas. Avoid accidental direct spray and off-site drift to
terrestrial plants to reduce potential impacts observed in a previous ecological incident report (Section 2.3).
Limit fluridone application in wind, and monitor effects on adjacent terrestrial vegetation.
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INTERNATIONAL

e  Use the typical application rate in the pond to reduce risk to fish and aquatic invertebrates.

The results from this ERA assist the evaluation of proposed alternatives in the EIS and contribute to the development
of a Biological Assessment (BA), specifically addressing the potential impacts to proposed and listed RTE species on
western BLM treatment lands. Furthermore, this ERA will inform BLM field offices on the proper application of
fluridone to ensure that impacts to plants and animals and their habitat are minimized to the extent practical.
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CBI Confidential Business Information
cm centimeter
cms cubic meters per second
CWE Cumulative Watershed Effect
DPR Department of Pesticide Registration
ECys Concentration causing 25% inhibition of a process (Effect Concentration)
ECs Concentration causing 50% inhibition of a process (Median Effective Concentration)
EEC Estimated Exposure Concentration
EIS Environmental Impact Statement
EIIS Ecological Incident Information System
EFED Environmental Fate and Effects Division
ERA Ecological Risk Assessment
ESA Endangered Species Act
FIFRA Federal Insecticide, Fungicide, and Rodenticide Act
FOIA Freedom of Information Act
ft feet
g grams
gal gallon
GLEAMS Groundwater Loading Effects of Agricultural Management Systems
HHRA Human Health Risk Assessment
HSDB Hazardous Substances Data Bank
IPM Integrated Pest Management
IRIS Integrated Risk Information System
ISO International Organization for Standardization
IUPAC International Union of Pure and Applied Chemistry
Kd Partition coefficient
kg Kilogram
Koc Organic carbon-water partition coefficient
Kow Octanol-water partition coefficient
L Liters
1b(s) pound(s)
LCs Concentration causing 50% mortality (Median Lethal Concentration)
LDsg Dose causing 50% mortality (Median Lethal Dose)
LOAEL Lowest Observed Adverse Effect Level
LOC(s) Level(s) of Concern
Log Common logarithm (base 10)
m meters
mg milligrams
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LIST OF ACRONYMS, ABBREVIATIONS, AND SYMBOL S(Cont.)
mg/kg milligrams per kilogram
mg/L milligrams per liter
mmHg millimeters of mercury
MSDS Material Safety Data Sheet
MW Molecular Weight
NMFS National Marine Fisheries Service
NOAA National Oceanic and Atmospheric Administration
NOAEL No Observed Adverse Effect Level
OPP Office of Pesticide Programs
OPPTS Office of Pollution Prevention and Toxic Substances
ORNL Oak Ridge National Laboratory
ppm parts per million
RQ Risk Quotient
RTE Rare, Threatened, and Endangered
RTEC Registry of Toxic Effects of Chemical Substances
SDTF Spray Drift Task Force
TOXNET National Library of Medicines Toxicology Data Network
TP Transformation Product
TRV Toxicity Reference Value
TSCA Toxic Substances Control Act
uUs United States
USDA United States Department of Agriculture
USDI United States Department of Interior
USEPA United States Environmental Protection Agency
USFWS United States Fish and Wildlife Service
ug micrograms
> greater than
< less than
= equal to
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1.0 INTRODUCTION

The Bureau of Land Management (BLM), United States Department of the Interior (USDI), is proposing a program to
treat vegetation on up to six million acres of public lands annually in 17 western states in the continental United States
(U.S.) and Alaska. The primary objectives of the proposed program include fuels management, weed control, and fish
and wildlife habitat restoration. Vegetation would be managed using five primary vegetation treatment methods -
mechanical, manual, biological, chemical, and prescribed fire.

The BLM and its contractor, ENSR, are preparing a Vegetation Treatments Programmatic Environmental Impact
Satement (EIS) to evaluate proposed vegetation treatment methods and alternatives on lands managed by the BLM in
the western continental US and Alaska (ENSR 2004a). As part of the EIS, several ERAs and a Human Health Risk
Assessment (HHRA; ENSR 2004b) were conducted on several herbicides used, or proposed for use, by the BLM.
These risk assessments evaluate potential risks to the environment and human health from exposure to these
herbicides both during and after treatment of public lands. For the ERAs, the herbicide a.i. evaluated were
tebuthiuron, diuron, bromacil, chlorsulfuron, sulfometuron-methyl, diflufenzopyr, Overdrive® (a mix of dicamba and
diflufenzopyr), imazapic, diquat, and fluridone. The HHRA evaluated the risks to humans from only six a.i.
(sulfometuron-methyl, imazapic, diflufenzopyr, dicamba, diquat, and fluridone) because the other a.i. were already
quantitatively evaluated in previous EISs (e.g., BLM 1991). [Note that in the HHRA, Overdrive” was evaluated as its
two separate components, dicamba and diflufenzopyr, as these two a.i. have different toxicological endpoints,
indicating that their effects on human health are not additive.] The purpose of this document is to summarize results
of the ERA for the herbicide fluridone.

Updated risk assessment methods were developed for both the HHRA and ERA and are described in a separate
document, Vegetation Treatments Programmatic EI'S Ecological Risk Assessment Methodology (hereafter referred to
as the “Methods Document;” ENSR 2004c). The methods document provides, in detail, specific information and
assumptions used this ERA.

1.1 Objectives of the Ecological Risk Assessment

The purpose of the ERA is to evaluate the ecological risks of ten herbicides on the health and welfare of plants and
animals and their habitats, including threatened and endangered species. This analysis will be used by the BLM, in
conjunction with analyses of other treatment effects on plants and animals, and effects of treatments on other
resources, to determine which of the proposed treatment alternatives evaluated in the EIS should be used by the BLM.
The BLM Field Offices will also utilize this ERA for guidance on the proper application of herbicides to ensure that
impacts to plants and animals are minimized to the extent practical when treating vegetation. The US Fish and
Wildlife Service (USFWS) and National Oceanic and Atmospheric Administration Fisheries Service (NOAA
Fisheries), in their preparation of a Biological Opinion (BO), will also use the information provided by the ERA to
assess the potential impact of vegetation treatment actions on fish and wildlife and their critical habitats.

This ERA, which provides specific information regarding the use of the terrestrial herbicide fluridone, contains the
following sections:

Section 1: Introduction

Section 2: BLM Herbicide Program Description — This section contains information regarding herbicide
formulation, mode of action, and specific BLM herbicide use, which includes application rates and methods of
dispersal. This section also contains a summary of incident reports documented with the United States
Environmental Protection Agency (USEPA).
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Section 3: Herbicide Toxicology, Physical-Chemical Properties, and Environmental Fate — This section contains
a summary of scientific literature pertaining to the toxicology and environmental fate of fluridone in terrestrial
and aquatic environments, and discusses how its physical-chemical properties are used in the risk assessment.

Section 4: Ecological Risk Assessment — This section describes the exposure pathways and scenarios and the
assessment endpoints, including potential measured effects. It provides quantitative estimates of risks for several
risk pathways and receptors.

Section 5: Sensitivity Analysis — This section describes the sensitivity of each of three models used for the ERA
to specific input parameters. The importance of these conditions to exposure concentration estimates is
discussed.

Section 6: Rare, Threatened, and Endangered Species (RTE) — This section identifies RTE species potentially
directly and/or indirectly affected by the herbicide program. It also describes how the ERA can be used to
evaluate potential risks to RTE species.

Section 7: Uncertainty in the Ecological Risk Assessment — This section describes data gaps and assumptions
made during the risk assessment process and how uncertainty should be considered in interpreting results.

Section 8: Summary — This section provides a synopsis of the ecological receptor groups, application rates, and
modes of exposure. This section also provides a summary of the factors that most influence exposure
concentrations with general recommendations for risk reduction.
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2.0 BLM HERBICIDE PROGRAM
DESCRIPTION

2.1 Problem Description

One of the BLM’s highest priorities is to promote ecosystem health, and one of the greatest obstacles to achieving this
goal is the rapid expansion of weeds across public lands. These invasive plants can dominate and often cause
permanent damage to natural plant communities. If not eradicated or controlled, noxious weeds will jeopardize the
health of public lands and the myriad of activities that occur on them. The BLM’s ability to respond effectively to the
challenge of noxious weeds depends on the adequacy of the agency’s resources.

Millions of acres of once healthy, productive rangelands, forestlands and riparian areas have been overrun by noxious
or invasive weeds. Noxious weeds are any plant designated by a federal, state, or county government as injurious to
public health, agriculture, recreation, wildlife, or property (Sheley et al. 1999). Invasive plants include not only
noxious weeds, but also other plants that are not native to the region. The BLM considers plants invasive if they have
been introduced into an environment where they did not evolve. Invasive plants usually have no natural enemies to
limit their reproduction and spread (Westbrooks 1998). They invade recreation areas, BLM-managed public lands,
National Parks, State Parks, roadsides, streambanks, federal, state, and private lands. Invasive weeds can:

e destroy wildlife habitat, reduce opportunities for hunting, fishing, camping and other recreational activities;
e displace RTE species and other species critical to ecosystem functioning (e..g, riparian plants);
e reduce plant and animal diversity;

e invade following wildland and prescribed fire (potentially into previously unaffected areas), limiting
regeneration and establishment of native species and rapidly increasing acreage of infested land;

e increase fuel loads and decrease the length of fire cycles and/or increase the intensity of fires;
e disrupt waterfowl and neo-tropical migratory bird flight patterns and nesting habitats; and
e cost millions of dollars in treatment and loss of productivity to private land owners.

The BLM uses an Integrated Pest Management (IPM) approach to manage invasive plants. Management techniques
may be biological, mechanical, chemical, or cultural. Many herbicides are currently used by the BLM under their
chemical control program. This report considers the impact to ecological receptors (animals and plants) from the use
of the herbicide fluridone for the management of aquatic vegetation on BLM lands.

2.2 Herbicide Description

The herbicide-specific use-criteria discussed in this document were obtained from the product label as registered with
the USEPA as it applies to the BLM use. Fluridone application rates and methods discussed in this section are based
on past and predicted BLM herbicide use and are in accordance with product labels approved by the USEPA. The
BLM should be aware of all state-specific label requirements and restrictions. In addition, new USEPA approved
herbicide labels may be issued after publication of this report, and BLM land managers should be aware of all newly
approved federal, state, and local restrictions on herbicide use when planning vegetation management programs.
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Fluridone is a selective systemic herbicide that inhibits carotene production in leaves, which causes the breakdown of

chlorophyll—preventing the plant from synthesizing food. This herbicide comes in two formulations: liquid and
granule.

Fluridone is being proposed for use in the BLM’s Aquatic Vegetation Management program. The majority of
application occurs in inland freshwater habitats; diquat is rarely used in marine or estuarine habitats. Applications will
be carried out through both aerial and ground application methods. Aerial applications will be made using a fixed-
wing airplane or a helicopter. Ground applications will be made on foot, horseback, boat, or using an ATV or truck
mounted sprayer applying as a spot or broadcast application. Boat applications will use either a handgun, which will
be used to make spot treatments, or a boom, which will be used to make broadcast applications onto the surface of the
water or to inject the herbicide under the water surface. The BLM is proposing a typical application rate of 1.0 Ibs
(Ibs) a.i./ac, and the maximum application rate will be 1.3 lbs a.i./ac. Details regarding expected fluridone usage by
BLM are provided in Table 2-1 at the end of this section.

2.3 Herbicidelncident Reports

An “ecological incident” occurs when non-target flora or fauna is killed or damaged due to application of a pesticide.
When ecological incidents are reported to a state agency or other proper authority, they are investigated and an
ecological incident report is generated. The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) requires
product registrants to report adverse effects of their product to the USEPA.

The USEPA OPP manages a database, the EIIS, which contains much of the information in the ecological incident
reports. As part of this risk assessment, USEPA was requested to provide all available incident reports in the EIIS that
listed fluridone as a potential source of the observed ecological damage.

The USEPA EIIS contained one incident report involving fluridone. Fluridone was listed as the “probable” cause of
damage to tomato (Lycopersicon esculentum) plants due to direct contact. The type of herbicide use (e.g., registered
use, accidental, misuse) and severity of the impact was not specified. There were no other pesticides implicated in this
incident report.
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TABLE 2-1
BLM Fluridone Use Statistics

Application Rate
. . Typical Maximum
Program Scenario  Vehicle Method Used? (Ibsa.iac) (Ibsai./ac)
Rangeland No
Public-Domain Forest Land No
Energy & Mineral Sites No
Rights-of-way No
Recreation No
Aquatic Aerial  Plane Fixed Wing Yes 0.15 1.3
Helicopter Rotary Yes 0.15 1.3
Ground Human Backpack Yes 0.15 1.3
Horseback Yes 0.15 1.3
ATV Spot Yes 0.15 1.3
Boom/Broadcast  Yes 0.15 1.3
Truck Spot Yes 0.15 1.3
Boom/Broadcast ~ Yes 0.15 1.3
The BLM applies fluridone at different typical and maximum rates for four different water bodies: Ponds, Whole Lake/Reservoir,
Partial Lakes/Reservoir, and Canals. The lowest typical application rate (Whole Lake/Reservoir) was selected for use as the typical
rate and the highest maximum application rate (Partial Lake/Reservoir) was selected for use as the maximum application rate.
Application rates are dependent on water depth, which is assumed to be 1 meter (3.28 feet).
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3.0 HERBICIDE TOXICOLOGY,
PHYSI CAL-CHEMICAL PROPERTIES,
AND ENVIRONMENTAL FATE

This section summarizes available herbicide toxicology information, describes how this information was obtained,
and provides a basis for the LOC values selected for this risk assessment. Fluridone’s physical-chemical properties
and environmental fate are also discussed.

3.1 Herbicide Toxicology

A review of the available ecotoxicological literature was conducted in order to evaluate the potential for fluridone to
negatively effect the environment and to derive TRVs for use in the ERA (provided in italics in sections 3.1.2 and
3.1.3). The process for the literature review and the TRV derivation is provided in the Methods Document (ENSR
2004c). This review generally included a review of published manuscripts and registration documents, information
obtained through a Freedom of Information Act (FOIA) request to EPA, electronic databases (e.g., EPA pesticide
ecotoxicology database, EPA’s on-line ECOTOX database), and other internet sources. This review included both
freshwater and marine/estuarine data, although the focus of the review was on the freshwater habitats more likely to
occur on BLM lands.

Endpoints for aquatic receptors and terrestrial plants were reported based on exposure concentrations (mg/L and
Ibs/ac, respectively). Dose-based endpoints (e.g., LDsos) were used for birds and mammals. When possible, dose-
based endpoints were obtained directly from the literature. When dosages were not reported, dietary concentration
data were converted to dose-based values (e.g., LCsq to LDsp) following the methodology recommended in USEPA
risk assessment guidelines (Sample et al. 1996). Acute TRVs were derived first to provide an upper boundary for the
remaining TRVs; chronic TRVs were always equivalent to, or less than (<), the acute TRV. The chronic TRV was
established as the highest NOAEL value that was less than both the chronic lowest observed adverse effect level
(LOAEL) and the acute TRV. When acute or chronic toxicity data was unavailable, TRVs were extrapolated from
other relevant data using an uncertainty factor of 3, as described in the Methods Document (ENSR 2004c).

This section reviews the available information identified for fluridone and presents the TRVs selected for this risk
assessment (Table 3-1). Appendix A presents a summary of the fluridone data identified during the literature review.
Toxicity data are presented in the units used in the reviewed study. In most cases this applies to the a.i. itself (e.g.,
fluridone); however, some data correspond to a specific product or applied mixture (e.g., Sonar) containing the a.i.
under consideration, and potentially other ingredients (e.g., other a.i. or inert ingredients). This topic, and others
related to the availability of toxicity data, is discussed in Section 7.1 of the Uncertainty section. The review of the
toxicity data did not focus on the potential toxic effects of inert ingredients (inerts), adjuvants, surfactants, and
degradates. Section 7.3 of the Uncertainty section discusses the potential impacts of these constituents in a qualitative
manner.

311 Overview

According to USEPA ecotoxicity classifications presented in registration materials,' fluridone has low toxicity to
most terrestrial species. Studies conducted with mammals found that acute exposure to fluridone commonly does not
cause adverse effects, even to mammals that were exposed to fluridone for longer periods of time or during

! Available at http://www.epa.gov/oppefed1/ecorisk_ders/toera_analysis_eco.htm#Ecotox
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pregnancy. Similarly, short-term exposure to fluridone did not result in adverse effects in birds, even at high exposure
levels. Long-term exposure to fluridone did result in reduced growth in large and small birds. Fluridone was classified
as practically non-toxic to honeybees. While no quantitative data were found to evaluate fluridone’s effects on
terrestrial plants, the manufacturer’s user guide (Eli Lilly and Company 2003) provided qualitative results indicating
that the sensitivity of terrestrial plants is variable. Some species (e.g., grasses and sedges) were more sensitive than
other plant species (e.g., willow).

Fluridone is an herbicide used to control aquatic plants. In the available literature, aquatic plants were not affected by
concentrations up to 1 mg/liter (L) (Anderson 1991). Acute and chronic toxicity tests indicate that fluridone causes
toxicity to fish species at concentrations < 10 mg/L, and some adverse effect concentrations approach 1 mg/L
(Hamelink et al. 1986). No data were found to evaluate the toxicity of fluridone to amphibians. Acute toxicity
concentrations for aquatic invertebrates were as low as 1.3 mg /L (Hamelink et al. 1986), which is equal to the
maximum application rate.

3.1.2 Toxicity to Terrestrial Organisms
3121 Mammals

Oral toxicity studies conducted in small mammals demonstrated that acute exposure to fluridone typically does not
cause adverse effects, even at relatively high dose levels (greater than [>] 10,000 mg a.i./kilogram (kg) body weight
(BW) (USEPA 1979). Similarly, acute dermal exposure studies found no adverse effects to rabbits (Leporidae spp.)
exposed to 5,000 mg a.i.’kg BW of fluridone (Eli Lilly 2003). Adverse effects were demonstrated during studies of
longer duration. In subchronic oral gavage studies, rabbits exhibited signs of maternal and fetal toxicity (decreased
maternal weight, abortions) when dosed with 300 mg a.i./kg BW-day of fluridone during pregnancy (Integrated Risk
Information System [IRIS] 2003, MRID 00103302). In this same study, no adverse effects were noted at 125 mg
a.i./kg BW-day.

The effects of dietary exposure to fluridone were evaluated in several long-term feeding trails. Rats (Rattus spp.) fed
fluridone for two years at dietary concentrations as high as 650 parts per million (ppm; equivalent to 25 mg a.i./kg
BW-day) exhibited adverse effects, such as decreased BWs and damage to kidneys, testes, and eyes. In this same
study, no adverse effects were observed at concentrations of 200 ppm (equivalent to 8 mg a.i.’kg BW-day) (IRIS
2003, MRID 00135208).

Based on these findings, the oral LDsg (the dose that causes the mortality of 50 percent of the organisms tested;
>10,000 mg a.i./kg BW) and chronic dietary NOAEL (8 mg a.i./kg BW-day) were selected as the dietary small
mammal TRVs. The dermal small mammal TRV was established at >5,000 mg a.i./kg BW.

For large mammals, a one-year feeding trial showed systemic effects (weight loss, increased liver weight, and alkaline
phosphatase) in beagle dogs (Canis familiaris) fed 150 mg a.i.’kg BW-day, while no adverse effects were observed in
dogs fed 75 mg a.i./kg BW-day (CA EPA 2000).

Snce no large mammal LDsps were identified in the available literature, the small mammal LDsp (>10,000 mg a.i./kg
BW) was used as a surrogate value. The large mammal dietary NOAEL TRV was established at 75 mg a.i./kg BW-
day.

Overall, acute exposure to fluridone causes few adverse effects to mammals, but adverse effects can occur if
mammals are chronically exposed to fluridone. Small mammals may be slightly more susceptible to fluridone than
large mammals.

3122 Birds

Information related to avian exposure to fluridone suggests that acute oral exposure to fluridone is practically non-
toxic to birds. The LDs value (the dose that causes the mortality of 50 percent of the organisms tested) was > 2,000
mg/kg BW for bobwhite quail (Colinus virginianus) orally administered technical grade fluridone at 95 to 97% a.i.
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(USEPA 2003b). In dietary studies, the LCsy for bobwhite quail was reported to be > 4,350 ppm of fluridone
(equivalent to a dose of 2,627 mg a.i./kg BW-day) (USEPA 1978). For mallards (Anas platyrhynchos), the dietary
LCs value for fluridone was > 4,540 ppm (equivalent to 454 mg a.i.’kg BW-day) for acute exposures (USEPA 1978).
In these dietary tests, the test organism was presented with the dosed food for 5 days, with 3 days of additional
observations after the dosed food was removed. The endpoint reported for this assay is generally an LCs, representing
mg a.i./ kg food. For this ERA, the concentration based value was converted to a dose-based value following the
methodology presented in the Methods Document (ENSR 2004c). Then the dose-based value was multiplied by the
number of days of exposure (generally 5) to result in an LDso value representing the full herbicide exposure over the
course of the test. This resulted in LDs values of >13,135 mg a.i./kg BW and >2,270 mg a.i./kg BW for the bobwhite
quail and mallard, respectively. Although this study did not provide information regarding % a.i., it was conducted
with technical grade fluridone which is generally 95 to 97% a.i.

Similarly, birds fed high concentrations of fluridone in their diets for longer periods of time also showed no adverse
effects. Bobwhite quail exposed to 1,000 ppm of fluridone (equivalent to 604 mg a.i.’kg BW-day) via the diet for an
entire generation did not exhibit signs of systemic or reproductive adverse effects (USEPA 2003b, ACC070932).
Similarly, mallards fed 1,000 ppm fluridone (equivalent to 100 mg a.i.’kg BW-day) in their diets for an entire
generation did not show signs of adverse effects (USEPA 2003b, ACC070932).

Based on these findings, the bobwhite quail dietary LDs, (>13,135 mg/kg BW) and chronic NOAEL (604 mg a.i./kg
BW-day) were selected as the small bird dietary TRVs. The mallard dietary LDs (>2,270 mg/kg BW) and NOAEL
(100 mg a.i./kg BW-day) were selected asthe large bird dietary TRVs.

3123 Terrestrial Invertebrates

A standard acute contact toxicity bioassay in honeybees is required for the USEPA pesticide registration process. In
this study, fluridone was directly applied to the bee’s thorax and mortality was assessed during a 48-hr period. The
USEPA reports a NOAEL of 362.58 micrograms (Lg)/bee using a 33.3% a.i. technical fluridone product (USEPA
2003b, ACC070932).

In a manufacturer’s user’s guide (Eli Lilly and Company 2003), data were presented indicating that no mortality has
been observed in toxicity tests with earthworms exposed to concentrations as high as 102.6 ppm. This value could not
be confirmed by any other source of information reviewed for this document.

Snce an LDsywas not established in the literature, the NOAEL was multiplied by an uncertainty factor of 3, resulting
ina LDsy of 1,088 ug/bee. Based on a honeybee weight of 0.093 g, this TRV was expressed as 11,699 mg a.i./kg BW.
This uncertainty factor was selected based on a review of the application of uncertainty factors (Chapman et al.
1998), and the use of uncertainty factors for this assessment is described in the Methods Document (ENSR 2004c).

3124 Terrestrial Plants

Fluridone is sold commercially as Sonar and is primarily used to control aquatic weeds. No quantitative toxicity
studies were found in the reviewed literature that addressed toxicity of fluridone to terrestrial plants. In the
manufacturer’s user’s guide (Eli Lilly and Company 2003), grasses and some sedges are considered to be “sensitive”
or “intermediate” in their tolerance to the Sonar herbicide, while rushes tend to be “intermediate” to “tolerant”.
Shoreline plants, such as willow (SaliX spp.) and cypress (Cupressus spp.), were considered “tolerant,” while the
tolerance of members of the evening primrose (Oenothera and Camissonia spp.) and acanthus families (Acanthaceae)
was classified as “intermediate”.

3.1.3 Toxicity to Aquatic Organisms
3131 Fish

In acute toxicity tests, the 96-hour LCs, value (i.e., concentration that cause 50% mortality) for rainbow trout
(Oncorhynchus mykiss) was found to be as low as 4.2 mg/L (Hamelink et al. 1986). Acute toxicity tests conducted on
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warmwater fish species (bluegill sunfish [Lepomis macrochirus], fathead minnow [Pimephales promelas], and channel
catfish [lctalurus punctatus]) documented 96-hour LCs, values as low as 8.2 mg/L (Hamelink et al. 1986; USEPA
2003b, MRID 40098001). Chronic, life-cycle tests on fathead minnow showed adverse effects at fluridone
concentrations of 0.96 mg/L, and no adverse effects at concentrations of 0.48 mg /L (Hamelink et al. 1986, USEPA,
2003b, ACC 070934). As a consequence, fluridone is considered to be moderately toxic to fish species. Most studies
reviewed, and all studies selected, for TRV derivation for fish were based on products containing at least 97%
fluridone.

The lower of the cold- and warmwater fish endpoints were selected as the TRVs for fish. Therefore the coldwater 96-
hour LCs of 4.2 mg a.i./L was selected as the acute TRV, and the warmwater fish NOAEL of 0.48 mg a.i./L was used
asthe TRV for chronic effects.

3132  Amphibians

No toxicity studies for amphibians were found in the literature reviewed for this document.
3.1.33 Agquaticlnvertebrates

The toxicity of fluridone was evaluated with several freshwater aquatic invertebrates, including water fleas (e.g.,
Daphnia magna), scuds (Hyallela spp.), crayfish (e.g. Astacidae), and chironomids. Acute toxicity was observed in
aquatic invertebrates exposure to fluridone concentrations as low as 1.3 mg/L (Hamelink et al. 1986; USEPA 2003b,
MRID 40098001). This result is listed for several different studies with % a.i. ranging from 41% to 98% fluridone.
Based on the available information, crayfish appear to be less sensitive than other aquatic invertebrates, with LCsgs
above 16.9 mg a.i./L (Hamelink et al. 1986). NOAELSs for several species were derived from chronic or short-term
chronic studies. The 21 day reproduction NOAEL for D. magna is 0.2 mg/L and the chronic NOAELs for Gammarus
pseudolimnaeus (60 day growth endpoint) and Chironomus plumosus (30 day emergence endpoint) is 0.6 mg/L using
a technical grade fluridone at 98 to 99% a.i. (Hamelink et al. 1986).

The LCs (1.3 mg/L) was selected as the invertebrate acute TRV, and the NOAEL of 0.6 mg/L was selected as the
chronic TRV.

3.134  AgquaticPlants

Standard toxicity tests were conducted on aquatic plants. The duration of the studies ranged from 37 days to 15
months (McCowen et al. 1979; Anderson 1981; Farone & McNabb 1993; Netherland et al. 1997; Madsen et al. 2002).
Study endpoints evaluated included species diversity and growth, measured as biomass and length. Studies failed to
detect adverse effects to aquatic macrophytes with fluridone concentrations as high as 1 mg/L (Anderson. 1991). No
information was provided regarding the % fluridone contained in the tested product, although it is identified as
fluridone [1-methyl-3-phenyl-5-[3-(trifluoromethyl)phenyl]-4(1H)-pyridinone applied at 9.3 liters (L) per hectare
(Anderson. 1991).

The NOAEL was set at 1 mg/L. Snce no Median Effective Concentration [ECso] values were identified in the
reviewed literature, the NOAEL was multiplied by an uncertainty factor of 3 to estimate an ECs of 3 mg./L.

3.2 Herbicide Physical-Chemical Properties

The chemical formula for fluridone is 1-methyl-3-phenyl-5-(a,0,0-trifluoro-m-tolyl)-4-pyridone. At low pH values,
some of the fluridone molecules will exist as cations (pKa = 1.7) (Reinert 1989). The chemical structure of fluridone
is shown below:
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Fluridone Chemical Structure

The physical-chemical properties and degradation rates critical to fluridone’s environmental fate are listed in Table 3-
2, which presents the range of values encountered in the literature for these parameters. To complete Table 3-2,
available USEPA literature on fluridone was obtained either from the Internet or through a FOIA request. Herbicide
information that had not been cleared of Confidential Business Information (CBI) was not provided by USEPA as
part of the FOIA documents. Additional sources, both on-line and in print, were consulted for information about the
herbicide:

e The British Crop Protection Council and The Royal Society of Chemistry. 1994. The Pesticide Manual
Incorporating the Agrochemicals Handbook. Tenth Edition. Surrey and Cambridge, United Kingdom.

e (California Department of Pesticide Registration (DPR.). 2003. USEPA/OPP Pesticide Related Database.
Updated weekly. Available at: http://www.cdpr.ca.gov/docs/epa/epamenu.htm.

e Compendium of Pesticide Common Names. 2003. A website listing all International Organization for
Standardization (ISO)-approved names of  chemical pesticides. Available at:
http://www.hclrss.demon.co.uk.

e Hazardous Substances Data Bank (HSDB). 2002. A toxicology data file on the National Library of
Medicines Toxicology Data Network (TOXNET). Available at: http://toxnet.nlm.nih.gov.

e Hornsby, A., R. Wauchope, and A. Herner. 1996. Pesticide Properties in the Environment. P. Howard
(ed.). Springer-Verlag, New York.

e Mackay, D., S. Wan-Ying, and M. Kuo-ching. 1997. Handbook of Environmental Fate and Exposure
Data for Organic Chemicals. Volume III. Pesticides Lewis Publishers, Chelsea, Minnesota.

e  Montgomery, J.H. (ed.). 1997. lllustrated Handbook of Physical-Chemical Properties and Environmental
Fate for Organic Chemicals. Volume V. Pesticide Chemicals. Lewis Publishers, Boca Raton, Florida.

e Tomlin, C (ed.). 1994. The Agrochemicals Desk Reference 2nd Edition. Lewis Publishers, Boca Raton,
Florida.

In addition, information was also obtained from the product label for the herbicide Sonar A.S. (SePRO 2002a), the
Handbook of Environmental Degradation Rates (Howard et al. 1991), and a fact sheet prepared by Washington State's
Department of Health (WA Dept of Health 2000). Relevant papers from the scientific literature were also reviewed.
These papers were obtained as part of the literature review to define ecological toxicity endpoints. Values for the
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foliar half-life and for the foliar washoff coefficient were not found during the review of chemical-physical properties.
Thus, as conservative estimates, a foliar half-life of 365 days (no herbicide degradation occurs while on foliage) and a
foliar washoff fraction of 1 (all herbicide washes off plant during the first rain) were used in risk assessment
calculations. The half-life in pond water was estimated using the physical-chemical properties listed in Table 3-2 and
the information reviewed concerning the environmental fate of fluridone in aquatic systems. Values for foliar half-life
and foliar washoff fraction were obtained from a database included in the Groundwater Loading Effects of
Agricultural Management Systems (GLEAMS) computer model (United States Department of Agriculture [USDA]
1999). Residue rates were obtained from the Kenaga nomogram, as updated (Fletcher et al. 1994). Values selected for
use in risk assessment calculations are shown in bold in Table 3-2, presented at the end of this section.

3.3 Herbicide Environmental Fate

The Pesticide Manual reports that biodegradation is the primary fluridone loss mechanism from soils (The British
Crop Protection Council and The Royal Society of Chemistry 1994). Soil biodegradation half-lives from 44 days to
192 days have been reported (Howard et al. 1991). The K, or organic carbon-water partitioning coefficient,
measures the affinity of a chemical to organic carbon relative to water. The higher the K, the less soluble in water
and the higher affinity for organic carbon, an important constituent of soil particles. Therefore, the higher the K, the
less mobile the chemical. All but one of the K. values reviewed ranged from 270 to 6400, indicating fluridone has
moderate to no mobility in soils (Table 3-2; Swann et al. 1986). Fluridone sorption increases with clay content,
organic matter content, cation exchange capacity, surface area, and decreasing pH (Table 3-2; Weber et al. 1986;
Reinert 1989). Protonation at low pH values leads to increased sorption due to cation exchange (Reinert 1989).
Fluridone is stable to hydrolysis (USEPA 1986). Based on its Henry’s Law constant (the ratio of the chemical’s
equilibrium distribution between the gas and liquid phases) and vapor pressure, fluridone might volatilize slowly from
wet soil surfaces, but volatilization from dry soils would not be expected (Lyman et al. 1990; Mackay et al. 1997,
HSDB 2002; Table 3-2). Field half-lives ranging from 21 days to five years have been reported (Table 3-2).

In aquatic systems, photodegradation and biodegradation are important loss pathways for fluridone (The British Crop
Protection Council and The Royal Society of Chemistry 1994). As in terrestrial systems, fluridone is stable to
hydrolysis and based on the Henry's law constant would volatilize slowly from water bodies (USEPA 1986; Lyman et
al. 1990; Mackay et al. 1997, HSDB 2002; Table 3-2). Also, based on reported K,. values, fluridone would be
expected to sorb to suspended solids and sediments in aquatic systems (Tomlin 1994). Desorption from sediments
followed by photolysis is reported to be a major loss mechanism from aquatic systems (Tomlin 1994). Biodegradation
may also remove fluridone from aquatic systems (WA Department of Health 2000). Based on a bioconcentration
factor (BCF) of 3.01, fluridone would have little tendency to bioaccumulate in fish (Table 3-2; WA Department of
Health 2000). Aquatic dissipation half-lives from 4 to 7 days to 9 months (anaerobic sediments) have been reported
(Table 3-2).
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TABLE 3-1
Selected Toxicity Reference Valuesfor Fluridone

Receptor

Selected TRV Units

Duration

Endpoint

Species

Notes

RECEPTORSINCLUDED IN FOOD WEB MODEL

Terrestrial Animals

extrapolated from NOAEL; 33.3%

Honeybee 1,088 pg/bee 48h LDso a.i. product

Large bird - 2270 mgkgbw 8d LDs, mallard ';eichnical grade; assumed 95 - 97%

Large bird 100 mga.i/kgbw-day 1 generation NOAEL mallard rt;,l;roduction

Piscivorous bird 100 mga.i/kgbw-day 1 generation NOAEL mallard

Small bird _ 13135 mgkgbw 8d LDs, bobwhite quail ;"fhnical grade; assumed 95 - 97%

Small bird 604  mgai/kgbw-day 1 generation NOAEL bobwhite quail reproduction

Small mammal 8 mg a.i./kgbw-day 2y NOAEL rat

Small mammal - dermal 5,000 mga.i/kgbw 8d LDs, rabbit

Small mammal - ingestion 10,000 mg a.i./kg bw NR LDs, mouse and rat water exposure; no diet available

Large mammal 10,000 mg a.i./kg bw NR LDs, mouse and rat small mammal value

Large mammal 75 mg a.i/kgbw-day 1y NOAEL beagle

Terrestrial Plants

Terrestrial plants -typical species no data

Terrestrial plants - RTE species no data

Aquatic Species

Aquatic invertebrates 1.3 mglL 48 h LCs midge (Chironomus)  multiple studies; 41% - 98% a.i.

Fish 425 mg/L 96 h LCs rainbow trout 98 — 99% a.i. product

Aquatic plants and algae 3 mg/L 37d ECs American pondweed ;};ge(lipolated from NOAEL; no % a.i.

Aquatic invertebrates 0.6 mg/lL 30d NOAEL midge (Chironomus) 98 — 99% a.i. product

Fish 0.48 mg/L life cycle ~ NOAEL fathead minnow extrapolated from LOAEL;
swimming speed

Aquatic plants and algae 1 mg/L 37d NOAEL American pondweed  biomass
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Receptor Selected TRV Units Duration Endpoint Species Notes
ADDITIONAL ENDPOINTS
Amphibian no data
Amphibian no data
Warmwater fish 8.2 mg/L 96 h LCs channel catfish 98 — 99% a.i. product
Warmwater fish 0.5 mg/L lifecycle  NOAEL fathead minnow 98 —99% a.i. product
Coldwater fish 42 mg/L 96 h LCs rainbow trout 98 —99% a.i. product
Coldwater fish 14 mg/L 96 h NOAEL rainbow trout extrapolated from LCs,
Notes:
Toxicity endpointsfor terrestrial animals
LDs - to address acute exposure. Piscivorous bird TRV = Large bird chronic TRV.
NOAEL - to address chronic exposure. Fish TRV = lower of coldwater and warm water fish TRVs.
Toxicity endpointsfor terrestrial plants Durations:
ECy;s - to address direct spray, drift, and dust impacts on typical species. h - hours
ECys or NOAEL - to address direct spray, drift, and dust impacts on threatened or endangered species. d - days
Toxicity endpointsfor aquatic receptors w - weeks
LCsq or ECs - to address acute exposure (appropriate toxicity endpoint for non-target aquatic plants will be an EC50). m - months
NOAEL - to address chronic exposure. y - years
Value for fish is the lower of the warmwater and coldwater values. NR — Not reported
Units represent those presented in the reviewed study
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TABLE 3-2
Physical-Chemical Propertiesof Fluridone
Parameter Value
Herbicide family Unclassified herbicide (Compendium of Pesticide Common Names 2003).

Mode of action

Inhibits carotene production, which leads to chlorophyll breakdown. (SePRO
2002a).

Chemical Abstract Service number

59756-60-4 (Mackay et al. 1997).

Office of Pesticide Programs
chemical code

112900 (DPR 2003).

Chemical name (International
Union of Pure and Applied

1-methyl-3-phenyl-5-(a,0,0-trifluoro-m-tolyl)-4-pyridone (Tomlin 1994).

Chemistry [TUPAC))

Empirical formula Ci9H4F3NO (Mackay et al. 1997).

Molecular weight (MW) 329.3 (Tomlin 1994).

Appearance, ambient conditions White to tan crystalline solid (technical product) (Tomlin 1994).
Acid / Base properties 1.7 (pKa) (Reinert 1989).

Vapor pressure (millimeters of
mercury [mmHg] at 25°C)

< 1x107 (Weber et al. 1986); 9.8 x 10™* (Mackay et al. 1997; Tomlin 1994); 1 x
107 (Hornsby 1996).

Water solubility (mg/L at 25°C)

12 (Reinert 1989); 12 (pH 7) (Mackay et al. 1997; Tomlin 1994); 10 (Hornsby et
al. 1996).

Log Octanol-water partition
coefficient (Log(Kow), unitless)

1.87 (pH 7, 25°C) (Tomlin 1994; USEPA 1982); 2.98 (Mackay et al. 1997).

Henry's law constant (atm-m’/mole)

3.52 x 10° (Mackay et al. 1997).

Soil / Organic matter sorption
coefficient (Kd / K,)

880 (K,e). Ko values from 70 to 2700 obtained for three soils. Kd (Freundlich) /
K, for three soils: 29 / 2700 (Stockton clay, pH 6, organic matter 1.8%, clay 60%,
cation exchange capacity 44), 8.6 / 370 (Yolo sandy clay loam, pH 7, organic
matter 4.0%, clay 21%, cation exchange capacity 21), and 2.7 / 270 (Hesperia fine
sandy loam, pH 7.3, organic matter 1.7%, clay 8.5%, cation exchange capacity
8.5) (Reinert 1989). Freundlich Kd values of 2.6-38 measured on 13 soils (Weber
et al. 1986). All values are log(K,.): 2.544-3.04, 1.60 (soil), 2.97-3.39 (pond
sediment), 3.36, 2.95 (lake and river sediment), 3.00 (Mackay et al. 1997). For 5
soils, 3-16 (Kd), 350-1100 (K,.) (Tomlin 1994); 1000 (K,.) (Hornsby et al. 1996).

Bioconcentration factor (BCF)

175 samples, 10 fish species: Whole fish BCF for fluridone = 3.01 (West et al.
1983; USEPA 1982).

Field dissipation half-life

6 months to 5 years (USEPA 1982); Ranging from 46-365 days observed for
fluridone applied at 1 or 10 pg ai/g soil on sandy loam, sandy clay loam, and peaty
loam soils at three different moisture contents (1/4 field capacity, 1/2 field
capacity, field capacity, and wet-dry cycling) and two temperature regimes (10°C
and 18-24°C). Longest half-life generally found for driest condition (Malik 1990);
21 days (Hornsby et al. 1996).

Soil dissipation half-life'"

Estimated 103 and 27 days (based on dissipation rates of 0.0067 and 0.025 1/day)
(Mackay et al. 1997); In a silt-loam > 343 days (pH 7.3, organic matter 2.6%)
(Tomlin 1994); Soil aerobic of 44-192 days based on soil die-away test data and
field study soil persistence (Howard et al. 1991).

Aquatic dissipation half-life

Fluridone concentration decreased logarithmically with time after Sonar 4AS
treatment (liquid) in two NC ponds at 1.0 Ib ai/ac and 2.0 lbs ai/ac. Estimated time
to reach zero concentration, 64 and 69 days. No observed decrease in a VA pond
treated with Sonar 5P, a pelleted formulation, for 53 days (1.0 Ib ai/ac). Authors
speculate that shading in pond receiving Sonar 5P reduced loss due to photolysis
(Langeland and Warner 1986). Half-lives ranging from 4-7 days reported for
fluridone in Canadian fish ponds applied at 70, 700, and 5000 pg ai/L (Muir et al.
1980). 5-60 days (av. 20) in 13 ponds treated with SONAR AS: Pond locations
FL, TX, TN, CA, WV, IN, MO, MI, NY, and Manotick, Canada. Ponds treated
with SONAR 5P (pelleted) reached max fluridone concentration ~ 14 days.

BLM Vegetation Treatments Using Herbicides
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TABLE 3-3(Cont.)
Physical-Chemical Propertiesof Fluridone
Parameter Value

Aquatic dissipation half-life
(continued)

after treatment and then fluridone levels declined at a rate similar to ponds treated
with SONAR AS. Lake half-lives less than 1 week due to dispersion and dilution
as well as degradation and/or adsorption (West et al. 1983); Hydrosoil degradation
product only observed in laboratory experiments. In aquatic systems, no degradate
observed. Believed desorption followed by photolysis responsible for loss from
sediments. In ponds treated with SONAR AS, hydrosoil concentrations reached
max after ~ 1 month. In SONAR AP treated ponds, hydrosoil concentrations
reached a max within 14 days after treatment. Average half-life for declining
phase of fluridone in hydrosoils of SONAR AS treated ponds was 3 months. No
fluridone found in treated lake sediments. (West et al. 1983); 21 days in surface
water (Mackay et al. 1997); In water (anaerobic) 9 months, (aerobic) about 20
days. (Tomlin 1994; USEPA 1982); Surface water 12-36 days based upon
estimated photolysis in water, ground water 88-383 days based upon estimated
unacclimated aqueous aerobic biodegradation (Howard et al. 1991).

Hydrolysis half-life

Stable to hydrolysis (USEPA 1986); Stable to hydrolysis, pH =3 to 9. (Tomlin
1994); > 113 days for 1 pg/ml to hydrolyze in pond water at 4°C (Mackay et al.
1997).

Photodegradation half-life in water

26 - 55 hours (pH 3 to 9, different fluridone concentrations, pond water, distilled
water, no oxygen water) (USEPA 1982); ~ 23 hours in distilled water under > 290
nm light, ~6 hours for 5 ug/ml to degrade in nonsterile pond water under sunlight,
~27 days for 85% of 10 ug/ml to degrade in distilled water and for 85% of 10
ug/ml to degrade in lake water at pH 8.4 both under sunlight (Mackay et al. 1997);
12-36 days based upon measured rate constant for summer sunlight photolysis in
distilled water (12 days) and adjusted for relative winter sunlight intensity (36
days) (Howard et al. 1991).

Photodegradation half-life in soil

Not available.

Soil biodegradation half-life

Soil aerobic of 44-192 days based on soil die-away test data and field study soil
persistence (Howard et al. 1991).

Aquatic biodegradation half-life

In aquatic systems: 20 days (aerobic), 9 months (anaerobic), 90 days (hydrosoil)
(USEPA 1986).

Other degradation rates / half-lives

In hydrosoil > 1 year after initial application and 20 weeks in a retreated pond
(Muir et al. 1980).

Foliar half-life

not available.?)

Residue Rate for grass )

197 ppm (maximum) and 36 ppm (typical) per Ib a.i./ac

Residue Rate for vegetation )

296 ppm (maximum) and 35 ppm (typical)

Residue Rate for insects ©

350 ppm (maximum) and 45 ppm (typical)

Residue Rate for berries ©

40.7 ppm (maximum) and 5.4 ppm (typical)

Notes:

Values presented in bold were used in risk assessment calculations.

(1) Some studies listed in this category may have been performed under field conditions, but insufficient information was provided in
the source material to make this determination.

(2) A foliar half-life was not found during our literature review and the available information concerning fluridone's environmental
fate did not suggest a value that could be used as a reasonable surrogate. As a conservative estimate, the foliar half-life of fluridone
was set at 365 days for use in risk assessment calculations; that is, fluridone degradation is zero on the time scale of the simulation.

(3) Residue rates selected are the high and mean values for long grass. Fletcher et al. (1994).

(4) Residue rates selected are the high and mean values for leaves and leafy crops. Fletcher et al. (1994).

(5) Residue rates selected are the high and mean values for forage such as legumes. Fletcher et al. (1994).

(6) Residue rates selected are the high and mean values for fruit (includes both woody and herbaceous). Fletcher et al. (1994).

BLM Vegetation Treatments Using Herbicides

Ecological Risk Assessment - Fluridone

3-10 November 2005




ENCR

INTERNATIONAL

4.0 ECOLOGICAL RISK ASSESSMENT

This section presents a screening-level evaluation of the risks to ecological receptors from potential exposure to the
herbicide fluridone. The general approach and analytical methods for conducting the fluridone ERA were based on
the USEPA’s Guidelines for ERA (hereafter referred to as the “Guidelines;” USEPA 1998).

The ERA is a structured evaluation of all currently available scientific data (exposure chemistry, fate and transport,
toxicity, etc.) that leads to quantitative estimates of risk from environmental stressors to non-human organisms and
ecosystems. The current Guidelines for conducting ERAs include three primary phases: problem formulation,
analysis, and risk characterization. These phases are discussed in detail in the Methods Document (ENSR 2004c¢) and
briefly in the following sub-sections.

4.1 Problem Formulation

Problem formulation is the initial step of the standard ERA process and provides the basis for decisions regarding the
scope and objectives of the evaluation. The problem formulation phase for fluridone assessment included:

e definition of risk assessment objectives;

e ccological characterization;

e exposure pathway evaluation;

e  definition of data evaluated in the ERA;

e identification of risk characterization endpoints; and

e development of the conceptual model.

4.1.1 Definition of Risk Assessment Objectives

The primary objective of this ERA was to evaluate the potential ecological risks from fluridone to the health and
welfare of plants and animals and their habitats. This analysis is part of the process used by the BLM to determine
which of the proposed treatment alternatives evaluated in the EIS should be used on BLM-managed lands.

An additional goal of this process was to provide risk managers with a tool that develops a range of generic risk
estimates that vary as a function of site conditions. This tool primarily consists of Excel spreadsheets (presented in the
Ecological Risk Assessment Worksheets; Appendix B), which may be used to calculate exposure concentrations and
evaluate potential risks in the risk assessment. A number of the variables included in the worksheets can be modified
by BLM land managers for future evaluations.

4.1.2 Ecological Characterization

As described in Section 2.2, fluridone is used by the BLM for vegetation control in Aquatic program. The proposed
BLM program involves the general use and application of herbicides on public lands in 17 western states in the
continental US and Alaska. These applications have the potential to affect organisms in a wide variety of ecological
habitats that could include: deserts and prairie land, and many others. It is not feasible to characterize all of the
potential affected habitats within this report; however, this ERA was designed to address generic receptors, including
RTE species (see Section 6.0) that could occur within a variety of habitats.

4.1.3 Exposure Pathway Evaluation

The following ecological receptor groups were evaluated:

BLM Vegetation Treatments Using Herbicides 4-1 November 2005
Ecological Risk Assessment - Fluridone



-
»

ENSR.
e terrestrial animals;

e non-target terrestrial plants; and
e aquatic species (fish, invertebrates, and non-target aquatic plants).

These groups of receptor species were selected for evaluation because they: (1) are potentially exposed to herbicides
within BLM management areas (directly or indirectly); (2) are likely to play key roles in site ecosystems; (3) have
complex life cycles; (4) represent a range of trophic levels; and (5) are surrogates for other species likely to be found
on BLM-managed lands.

The exposure scenarios considered in the ERA were primarily organized by potential exposure pathways. In general,
the exposure scenarios describe how a particular receptor group may be exposed to the herbicide as a result of a
particular exposure pathway. These exposure scenarios were developed to address potential acute and chronic impacts
to receptors under a variety of exposure conditions that may occur within BLM-managed lands. Fluridone is an
aquatic herbicide; therefore, as discussed in detail in the Methods Document (ENSR 2004c¢), the following exposure
scenarios were considered:

e direct contact with the herbicide or a contaminated waterbody;
e indirect contact with contaminated foliage;

e ingestion of contaminated food items;

e off-site drift of spray to terrestrial areas; and

e accidental spills to waterbodies.

Two generic waterbodies were considered in this ERA: 1) a small pond (1/4 acre pond of 1 meter [m] depth, resulting
in a volume of 1,011,715 L) and 2) a small stream representative of Pacific Northwest low-order streams that provide
habitat for critical life-stages of anadromous salmonids. The stream size was established at 2 m wide and 0.2 m deep
with a mean water velocity of approximately 0.3 meters per second, resulting in a base flow discharge of 0.12 cubic
meters per second (cms).

414 De€finition of Data Evaluated in the ERA

Herbicide concentrations used in the ERA were based on typical and maximum application rates provided by the
BLM (Table 2-1). These application rates were used to predict herbicide concentrations in various environmental
media (e.g., soils, water). For the aquatic herbicides these calculations were fairly straightforward and generally
required only simple algebraic calculations (e.g., water concentrations from direct aerial spray). However, off-site
herbicide transport due to spray drift was modeled using the AgDRIFT® computer model. AgDRIFT® Version 2.0.05
(SDTF 2002) is a product of the Cooperative Research and Development Agreement between the USEPA’s Office of
Research and Development and the Spray Drift Task Force (SDTF, a coalition of pesticide registrants).

4.15 ldentification of Risk Characterization Endpoints

Assessment endpoints and associated measures of effect were selected to evaluate whether populations of ecological
receptors are potentially at risk from exposure to proposed BLM applications of fluridone. The selection process is
discussed in detail in Methods Document (ENSR 2004c), and the selected endpoints are presented below (impacts to
RTE species are discussed in more detail in Section 6.0).

Assessment Endpoint 1: Acute mortality to mammals, birds, invertebrates, non-target plants

BLM Vegetation Treatments Using Herbicides 4-2 November 2005
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e Measures of Effect included median lethal effect concentrations (e.g., LDsp and LCsg) from acute toxicity tests
on target organisms or suitable surrogates. To add conservatism to the RTE assessment, lowest available
germination NOAELs were used to evaluate non-target RTE plants, and LOCs for RTE species were lower than
for typical species.

Assessment Endpoint 2:  Acute mortality to fish, aquatic invertebrates, and aquatic plants

e Measures of Effect included median lethal effect concentrations (e.g., LCso and ECsp) from acute toxicity tests
on target organisms or suitable surrogates (e.g., data from other coldwater fish to represent threatened and
endangered salmonids). As with terrestrial species, lowest available germination NOAELs were used to evaluate
non-target RTE plants, and LOCs for RTE species were lower than for typical species.

Assessment Endpoint 3:  Adverse direct effects on growth. reproduction, or other ecologically important sublethal
processes

e Measures of Effect included standard chronic toxicity test endpoints such as the no observable adverse effect
level (NOAEL) for both terrestrial and aquatic organisms. Depending on data available for a given herbicide,
chronic endpoints reflect either individual impacts (e.g., growth, physiological impairment, behavior) or
population-level impacts (e.g., reproduction; Barnthouse 1993). For salmonids, careful attention was paid to
smoltification (i.e., development of tolerance to seawater and other indications of change of parr [freshwater stage
salmonids] to adulthood), thermoregulation (i.e., ability to maintain body temperature), and migratory behavior, if
such data were available.

Assessment Endpoint 4:  Adverse indirect effects on the survival, growth, or reproduction of salmonid fish

e Measures of Effect for this assessment endpoint depended on the availability of appropriate scientific data.
Unless literature studies were found that explicitly evaluated the indirect effects of fluridone on salmonids and
their habitat, only qualitative estimates of indirect effects were possible. Such qualitative estimates were limited
to a general evaluation of the potential risks to food (typically represented by acute and/or chronic toxicity to
aquatic invertebrates) and cover (typically represented by potential for destruction of riparian vegetation). Similar
approaches are already being applied by USEPA OPP for Endangered Species Effects Determinations and
Consultations (http://www.epa.gov/oppfeadl/endanger/effects).

4.1.6 Development of the Conceptual Model

The fluridone conceptual model (Figure 4-1) is presented as a series of working hypotheses about how fluridone
might pose hazards to the ecosystem and ecological receptors. The conceptual model indicates the possible exposure
pathways for the herbicide as well as the types receptors that were evaluated for each exposure pathway. Figure 4-2
presents the trophic levels and receptor groups evaluated in the ERA.

The conceptual model for herbicide application on BLM lands is designed to display potential herbicide exposure
through several pathways, although all pathways may not exist for all locations. The exposure pathways and
ecological receptor groups considered in the conceptual model are also described in Section 4.1.3.

The aquatic herbicide conceptual model (Figure 4-1) presents essentially three mechanisms for the release of an
herbicide into the environment: direct spray (either accidental or during normal applications), drift, and accidental
spills. These release mechanisms may occur as the aquatic herbicide is applied to the intended pond area from a boat
or from the shoreline. The aquatic herbicide considered in this risk assessment is not applied to streams.

As indicated in the conceptual model figure, accidental direct spray of terrestrial receptors may occur when the
aquatic herbicide is being applied from a boat. This may result in herbicide exposure for wildlife or non-target
terrestrial plants if they are directly sprayed during the application. Terrestrial wildlife may also be exposed to the
herbicide by brushing against sprayed vegetation or by ingesting contaminated food items.

BLM Vegetation Treatments Using Herbicides 4-3 November 2005
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Direct spray of non-target receptors may also occur during shoreline applications of the aquatic herbicide. Herbicides
may be applied to either a pond (normal application) or a stream (accidental application) resulting in exposure of
aquatic plants, fish, and aquatic invertebrates to impacted water. Piscivorous birds may also be impacted by ingesting
contaminated fish from an exposed pond.

During normal application of aquatic herbicides, it is possible for a portion of the herbicide to drift outside of the
treatment area and deposit onto non-target terrestrial receptors. This may occur during terrestrial or aerial applications
and may result in exposure of non-target terrestrial plants to the aquatic herbicide.

Accidental spills may also occur during normal herbicide applications. Spills represent the worst-case transport
mechanism for herbicide exposure. An accidental spill to a waterbody would result in exposure for aquatic plants,
fish, and aquatic invertebrates to impacted water.

4.2 Analysis Phase

The analysis phase of an ERA consists of two principal steps: the characterization of exposure and the
characterization of ecological effects. The exposure characterization described the source, fate, and distribution of the
herbicides in various environmental media. All EECs are presented in Appendix B. The ecological effects
characterization consisted of compiling exposure-response relationships from all available toxicity studies on the
herbicide.

42.1 Characterization of Exposure

The BLM uses herbicides in the Aquatics program with several different application methods (e.g., boat, plane,
helicopter). In order to assess the potential ecological impacts of these herbicide uses, a variety of exposure scenarios
were considered. These scenarios, which were selected based on actual BLM herbicide usage under a variety of
conditions, are described in Section 4.1.3.

When considering the exposure scenarios and the associated predicted concentrations, it is important to recall that the
frequency and duration of the various scenarios are not equal. For example, exposures associated with accidental
spills will be very rare, while ingestion of contaminated vegetation may be more common. Similarly, direct spray
events will be short-lived while ingestion of fish from a contaminated pond may occur over weeks or months
following application. The ERA has generally treated these differences in a conservative manner (i.e., potential risks
are presented despite their likely rarity and/or transience). Thus, tables and figures summarizing RQs may present
both relatively common and very rare exposure scenarios. Additional perspective on the frequency and duration of
exposures are provided in the narrative below.

As described in Section 4.1.3, the following ecological receptor groups were selected to address the potential risks
due to unintended exposure to fluridone: terrestrial animals, terrestrial plants, and aquatic species. A set of generic
terrestrial animal receptors, listed below, were selected to cover a variety of species and feeding guilds that might be
found on BLM-managed lands. Unless otherwise noted, receptor BWs were selected from the Wildlife Exposure
Factors Handbook (USEPA 1993a). This list includes surrogate species, although not all of these surrogate species
will be present within each actual application area:

e A pollinating insect with a BW of 0.093 grams (g). The honeybee (Apis mellifera) was selected as the
surrogate species to represent pollinating insects. This BW was based on the estimated weight of receptors
required for testing in 40CFR158.590.

e A small mammal with a BW of 20 g that feeds on fruit (e.g., berries). The deer mouse (Peromyscus
maniculatus) was selected as the surrogate species to represent small mammalian omnivores consuming
berries.
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e A large mammal with a BW of 70 kg that feeds on plants. The mule deer (Odocolieus hemionus) was
selected as the surrogate species to represent large mammalian herbivores, including wild horses and burros
(Hurt and Grossenheider 1976).

e A large mammal with a BW of 12 kg that feeds on small mammals. The coyote (Canis latrans) was selected
as the surrogate species to represent large mammalian carnivores (Hurt and Grossenheider 1976).

e A small bird with a BW of 80 g that feeds on insects. The American robin (Turdus migratorius) was selected
as the surrogate species to represent small avian insectivores.

e A large bird with a BW of approximately 3.5 kg that feeds on vegetation. The Canada goose (Branta
canadensis) was selected as the surrogate species to represent large avian herbivores.

e A large bird with a BW of approximately 5 kg that feeds on fish. The Northern subspecies of the bald eagle
(Haliaeetus leucocephalus alascanus) was selected as the surrogate species to represent large avian
piscivores (Brown and Amadon 1968°).

Potential impacts to non-target terrestrial plants could not be evaluated quantitatively for fluridone due to a lack of
terrestrial plant toxicity data. Aquatic exposure pathways were evaluated using fish, aquatic invertebrates, and non-
target aquatic plants in a pond or stream habitat (as defined in Section 4.1.3). Rainbow trout and walleyes
(Sizostedion vitreum) were surrogates for fish, the water flea and water scud were surrogates for aquatic
invertebrates, and non target aquatic plants and algae were represented by giant duckweed (Spirodela polyrhiza).

Section 3.0 of the Methods Document (ENSR 2004b) presents the details of the exposure scenarios considered in the
risk assessments. The following sub-sections describe the scenarios that were evaluated for fluridone.

4211 Direct Spray

Plant and wildlife species may be unintentionally impacted during normal application of an aquatic herbicide as a
result of a direct spray of the receptor or the waterbody inhabited by the receptor, indirect contact with dislodgeable
foliar residue after herbicide application, or consumption of prey items sprayed during application. These exposures
may occur within the application area (direct spray of waterbody) or outside of the application area (consumption of
terrestrial prey items accidentally sprayed by aquatic herbicide). Generally, impacts outside of the intended
application area are accidental exposures and are not typical of BLM application practices. The following direct spray
scenarios were evaluated:

Exposure Scenarios Within the Application Area

. Direct Spray to Pond (normal application)
. Consumption of Fish From Contaminated Pond

Exposure Scenarios Outside the Application Area

. Accidental Direct Spray of Terrestrial Wildlife
. Accidental Direct Spray of Non-Target Terrestrial Plants
. Indirect Contact With Foliage After Accidental Direct Spray

2 As cited on the Virginia Tech Conservation Management Institute Endangered Species Information System website
(http:/fwie.fw.vt.edw/WWW/esis/).
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. Ingestion of Prey Items Contaminated by Accidental Direct Spray

. Accidental Direct Spray Over Stream (fluridone is not indicated for use in streams)
4212  Off-gteDrift

During normal application of aquatic herbicides, it is possible for a portion of the herbicide to drift outside of the
treatment area and deposit onto non-target terrestrial receptors. To simulate off-site herbicide transport as spray drift,
AgDRIFT® software was used to evaluate a number of possible scenarios. Based on actual BLM uses of fluridone,
ground applications were modeled using a low- or high-placed boom and aerial application was modeled from both a
helicopter and a plane over non-forested land. Ground applications were modeled using either a high boom (spray
boom height set at 50 inches above the ground) or a low boom (spray boom height set at 20 inches above the ground).
Deposition rates vary by the height of the application (the higher the application height, the greater the off-target
drift). Drift deposition was modeled at 25, 100, and 900 feet (ft) from the application area for ground applications and
100, 300, and 900 ft from the application area for aerial applications. The AgDRIFT® model determined the fraction
of the application rate that is deposited off-site without considering herbicide degradation. Impacts to off-site
terrestrial plants were evaluated based on deposition modeled by AgDRIFT.”

4213  Accidental Spill to Pond

To represent worst-case potential impacts to the pond, two spill scenarios were considered. These consist of a truck or
a helicopter spilling entire loads (200 gallon [gal] spill and 140 gal spill, respectively) of herbicide mixed for the
maximum application rate into the 1/4 acre, 1 meter deep pond.

422 EffectsCharacterization

The ecological effects characterization phase entailed a compilation and analysis of the stressor-response relationships
and any other evidence of adverse impacts from exposure to each herbicide. For the most part, available data
consisted of the toxicity studies conducted in support of USEPA pesticide registration described in Section 3.1. TRVs
selected for use in the ERA are presented in Table 3-1. Appendix A presents the full set of toxicity information
identified for fluridone.

In order to address potential risks to ecological receptors, RQs were calculated by dividing the EEC for each of the
previously described scenarios by the appropriate TRV presented in Table 3-1. An RQ was calculated by dividing the
EEC for a particular scenario by an herbicide specific TRV. The TRV may be a surface water or surface soil effects
concentration, or a species-specific toxicity value derived from the literature.

The RQs were then compared to LOCs established by the USEPA OPP to assess potential risk to non-target
organisms. Table 4-1 presents the LOCs established for this assessment. Distinct USEPA LOCs are currently defined
for the following risk presumption categories:

e Acutehigh risk - the potential for acute risk is high.

e Acute restricted use - the potential for acute risk is high, but may be mitigated through a restricted use
designation.

e Acuteendangered species— the potential for acute risk to endangered species is high.
e Chronicrisk - the potential for chronic risk is high.

Additional uncertainty factors may also be applied to the standard LOCs to reflect uncertainties inherent in
extrapolating from surrogate species toxicity data to obtain RQs (see Sections 6.3 and 7.0 for a discussion of
uncertainty). A “chronic endangered species” risk presumption category for aquatic animals was added for this risk
assessment. The LOC for this category was set to 0.5 to reflect the conservative two-fold difference in contaminant
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sensitivity between RTE and surrogate test fishes (Sappington et al. 2001). Risk quotients predicted for acute
scenarios (e.g., direct spray, accidental spill) were compared to the three acute LOCs, and the RQs predicted for
chronic scenarios (e.g., long term ingestion) were compared to the two chronic LOCs. If all RQs were less than the
most conservative LOC for a particular receptor, comparisons against other, more elevated LOCs were not necessary.

The RQ approach used in this ERA provides a conservative measure of the potential for risk based on a “snapshot” of
environmental conditions (i.e., rainfall, slope) and receptor assumptions (i.e., BW, ingestion rates). Sections 6.3 and
7.0 discuss several of the uncertainties inherent in the RQ methodology.

To specifically address potential impacts to RTE species, two types of RQ evaluations were conducted. For RTE
terrestrial plant species, the RQ was calculated using different toxicity endpoints but keeping the same LOC (set at 1)
for all scenarios. The plant toxicity endpoints were selected to provide extra protection to the RTE species. In the
direct spray and spray drift scenarios, the selected toxicity endpoints were an effect concentration (EC,s) for “typical”
species and a NOAEL for RTE species. Potential impacts to non-target terrestrial plants from fluridone could not be
evaluated quantitatively due to a lack of terrestrial plant toxicity data.

The evaluation of RTE terrestrial wildlife and aquatic species is addressed using a second type of RQ evaluation. The
same toxicity endpoint was used for both typical and RTE species in all scenarios, but the LOC was lowered for RTE
species.

4.3 Risk Characterization

The ecological risk characterization integrates the results of the exposure and effects phases (i.e., risk analysis), and
provides comprehensive estimates of actual or potential risks to ecological receptors. Risk quotients are summarized
in Tables 4-2 to 4-3 and presented graphically in Figures 4-3 to 4-6. The results are discussed below for each of the
evaluated exposure scenarios.

Box plots are used to graphically display the range of RQs obtained from evaluating each receptor and exposure
scenario combination (Figures 4-3 to 4-6). These plots illustrate how RQ data are distributed about the mean and their
relative relationships with LOCs. Outliers (data points outside the 90" or 10™ percentile) were not discarded in this
ERA; all RQ data presented in these plots were included in the risk assessment.

4.3.1 Direct Spray

As described in Section 4.2.1, potential impacts from direct spray were evaluated for exposure that could occur within
the aquatic application area (direct spray of pond during normal application, consumption of fish from contaminated
pond) and outside the intended application area (accidental direct spray of terrestrial wildlife and non-target terrestrial
plants, indirect contact with foliage, ingestion of contaminated prey items, accidental direct spray over stream). Table
4-2 presents the RQs for the following scenarios: direct spray of terrestrial wildlife, indirect contact with foliage after
direct spray, ingestion of contaminated prey items by terrestrial wildlife, direct spray of non-target terrestrial plants,
and direct spray over a pond or stream. Figures 4-3 to 4-6 present graphic representations of the range of RQs and
associated LOCs.

4311 Terrestrial Wildlife

Acute RQs for terrestrial animals (Figure 4-3) were below the most conservative LOC of 0.1 (acute endangered
species) for all scenarios. Only one chronic exposure scenario exceeded the terrestrial animal chronic LOC. At the
maximum application rate, the small mammalian herbivore had an RQ of 2.22, all other RQs were well below the
LOC of 1.These results indicate that accidental direct spray impacts are not likely to pose a risk to insects, birds, or
mammals under most conditions.
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4312 Non-target Plants— Terrestrial and Aquatic

No toxicity data was identified for non-target terrestrial plant species; therefore, a quantitative evaluation is not
possible. However, the ecological incident report described in Section 2.3 suggests that impacts to terrestrial plants
are possible due to unintended contact with fluridone. In the manufacturer’s user’s guide for the Sonar aquatic
herbicide (Eli Lilly and Company 2003), grasses and some sedges are considered to be “sensitive” or “intermediate”
in their tolerance to the herbicide, while rushes tend to be “intermediate” to “tolerant”. Shoreline plants, such as
willow and cypress, were considered “tolerant,” while the tolerance of members of the evening primrose and acanthus
families was classified as “intermediate.” No concentrations were associated with these qualitative statements. The
incident report and the user’s guide both indicate that fluridone may cause negative impacts to terrestrial plants (e.g.,
tomatoes, grasses, sedges), but that shoreline plants are more tolerant. It is these more tolerant shoreline plants that are
more likely to come in contact with fluridone during normal pond applications. The Sonar labels (SePRO 2002a,b,c;
2003) warn against using treated water for irrigation purposes for seven to thirty days after treatment. Even at the low
fluridone concentrations used to treat milfoil, some terrestrial plants may be sensitive to fluridone if they are watered
with treated lake water.

For aquatic plants, all of the RQs were below the plant LOC of 1, indicating that direct spray impacts are not
predicted to pose a risk to aquatic plants in the stream or the pond. According to the Sonar user’s guide (Eli Lilly and
Company 2003), many native aquatic plants are tolerant to fluridone and show little or no impact following treatment.
However, the target nuisance species, hydrilla, Eurasian watermilfoil, and curlyleaf pondweed, are highly susceptible
to this herbicide.

43.1.3 Fish and Aquatic Invertebrates

Normal application of fluridone within a pond resulted in one RQ elevated over the associated LOC. The acute RQ
for aquatic invertebrates in the pond impacted by the maximum application rate of fluridone was 0.11, just above the
LOC for acute risk to endangered species (0.05). However, this value is below the acute high risk LOC, suggesting
minimal risk to non-endangered species.

Accidental direct spray of fluridone over the stream results in elevated acute and chronic RQs (Figure 4-5 and 4-6).
Elevated acute RQs were 0.17 for fish at the maximum application rate, and 0.065 and 0.56 for invertebrates at the
typical and maximum application rates, respectively. These RQs were all above the acute risk to endangered species
LOC, but below or nearly consistent with the acute high risk LOC. Elevated chronic RQs were 1.5 for fish and 1.8 for
invertebrates at the maximum application rate. These RQs were above the LOC for chronic risk to endangered species
(0.5) and the LOC for chronic risk (1).

These results indicate there is potential for risk to aquatic species, especially endangered species, in a stream sprayed
with fluridone. It may be noted that these spray scenarios are very conservative because they are instantaneous
concentrations and do not consider flow, adsorption to particles, or degradation that may occur over time. In addition,
this scenario is not likely to occur as fluridone is reserved for use in ponds.

4314 Piscivorous Birds

Risk to piscivorous birds (Figure 4-3) was assessed by evaluating impacts from consumption of fish from a pond
impacted by normal application of fluridone. RQs for the piscivorous bird were all well below the most conservative
terrestrial animal LOC (0.1), indicating that this scenario is not likely to pose a risk to piscivorous birds.

4.3.2 Off-gteDrift to Non-target Terrestrial Plants

As described in Section 4.2.1, AgDRIFT® software was used to evaluate a number of possible scenarios in which a
portion of the applied herbicide drifts outside of the treatment area and deposits onto non-target receptors. Ground
applications of fluridone were modeled using both a low- and high-placed boom (spray boom height set at 20 and 50
inches above the ground, respectively), and aerial applications were modeled from both a helicopter and a plane over
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non-forested lands. Drift deposition was modeled at 25, 100, and 900 ft from the application area for ground
applications and 100, 300, and 900 ft from the application aerial applications area.

As described previously, no toxicity data was identified for non-target terrestrial plant species, therefore a quantitative
evaluation of this scenario is not possible. However, the ecological incident report described in Section 2.3 suggests
that impacts to terrestrial plants are possible due to unintended contact with fluridone. As described in Section 4.3.1.2,
the Sonar user’s guide (Eli Lilly and Company 2003) and labels (SePRO, 2002a,b,c; SePRO 2003) indicate the
potential for impact to non-target terrestrial plants.

It may be noted that the concentrations of fluridone predicted due to off-site drift are significantly lower than those
modeled for accidental direct spray of fluridone on near shore terrestrial plants. Table 4-3 presents the soil deposition
predicted as a result of off-site drift compared to herbicide concentrations resulting from the typical and maximum
application rates considered in the direct spray scenarios (Section 4.3.1.2). This comparison indicates that the
maximum deposition (100 ft from aerial applications) was only 23.8% of the typical application rate and only 0.87%
of the maximum application rate. In general, off-site drift modeled using the typical application rate was < 10% of the
typical application rate used in the direct spray scenario. Off-site drift modeled using the maximum application rate
was < 1% of the maximum application rate used in the direct spray scenario. This table indicates the significant
reduction in deposition and associated risks that occurs with off-site drift relative to direct accidental spray. It may be
noted that a significantly greater proportion of the herbicide is deposited due to drift from aerial applications than
from ground applications.

4.3.3 Accidental Spill to Pond

As described in Section 4.2.1, two spill scenarios were considered. These consist of a truck and a helicopter spilling
entire loads (200 gal spill and 140 gal spill, respectively) of herbicide mixed for the maximum application rate into the
1/4 acre, 1 meter deep pond. The herbicide concentration in the pond was the instantaneous concentration at the
moment of the spill. The volume of the pond was determined and the volume of herbicide in the truck and helicopter,
respectively, were mixed into the pond volume.

Risk quotients for the truck spill scenario (Table 4-2) were 1.10 for fish, 3.58 for aquatic invertebrates (Figure 4-5 and
4-6), and 1.56 for non-target aquatic plants (Figure 4-4). Risk quotients for the helicopter spill scenario were slightly
higher at 3.83, 12.6, and 5.44 for fish, aquatic invertebrates, and non-target aquatic plants, respectively. These
scenarios are highly conservative and represent unlikely and worst case conditions (limited waterbody volume, tank
mixed for maximum application). Spills of this magnitude are possible, but are not likely to occur. However, potential
risks to fish, aquatic invertebrates, and non-target aquatic plants were indicated for the truck and helicopter spills
mixed for the maximum application rate.

434 Potential Risk to Salmonids from Indirect Effects

In addition to direct effects of herbicides on salmonids and other fish species in stream habitats (i.e., mortality due to
herbicide concentrations in surface water), reduction in vegetative cover or food supply may indirectly impact
individuals or populations. No literature studies were identified that explicitly evaluated the indirect effects of
fluridone to salmonids and their habitat; therefore, only qualitative estimates of indirect effects are possible. These
estimates were accomplished by discussing predicted impacts to prey items and vegetative cover in the accidental
direct spray over the stream scenario evaluated above. The only stream evaluation conducted for this risk assessment
was the accidental direct spray scenario, since fluridone is not proposed for use in streams. An evaluation of impacts
to non-target terrestrial plants was also included as part of the discussion of vegetative cover within the riparian zone.
Prey items for salmonids and other potential RTE species may include other fish species, aquatic invertebrates, or
aquatic plants. Additional discussion of RTE species is provided in Section 6.0.
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4341  Qualitative Evaluation of Impactsto Prey

Fish species were evaluated directly in the ERA using acute and chronic TRVs based on the most sensitive warm- or
coldwater species identified during the literature search. Several laboratory studies with salmonids (rainbow trout)
were identified in the literature and considered in the selection of the fish TRVs (Appendix A). The chronic fish TRV
was based on a warm-water species, the fathead minnow. The acute fish TRV was based the rainbow trout, a
salmonid. The inclusion of salmonid data in the TRV derivation reduced the uncertainties inherent in assessing
potential indirect impacts to salmonids.

Aquatic invertebrates were also evaluated directly using acute and chronic TRVs based on the most sensitive aquatic
invertebrate species. RQs in excess of the acute LOCs for fish and aquatic invertebrates were observed for the
accidental direct spray scenario. However, this is an extremely conservative scenario in which it is assumed that a
stream is accidentally directly sprayed by an aquatic herbicide intended for a pond. This is unlikely to occur as a result
of BLM practices and represents a worst-case scenario. In addition, stream flow would be likely to dilute the
herbicide concentration and reduce potential impacts, but no reduction in herbicide concentration is calculated as a
result of stream flow.

The only stream evaluation conducted for this risk assessment was an accidental direct spray scenario and may
overestimate risk to aquatic stream receptors. However, this conservative evaluation predicts that fish and aquatic
invertebrates may be directly impacted by herbicide concentrations in the stream. Accordingly, their availability as
prey item populations may be impacted and there may be an indirect effect on salmonids.

4.34.2  Qualitative Evaluation of Impactsto Vegetative Cover

A qualitative evaluation of indirect impacts to salmonids due to destruction of riparian vegetation and reduction of
available cover was made by considering impacts to terrestrial and aquatic plants. Aquatic plant RQs for accidental
direct spray scenarios were below the plant LOC at both the typical and maximum application rates, indicating that
impacts to the aquatic plant community are not predicted. This evaluation indicates that indirect impacts to salmonids
due to a reduction in available cover are unlikely.

Although terrestrial plants were not specifically evaluated in the stream scenarios of the ERA, a reduction in riparian
cover has the potential to indirectly impact salmonids within the stream. However, terrestrial plant TRVs were not
available for this evaluation. A review of incident reports and the manufacturer’s user’s guide (Eli Lilly and Company
2003) indicate that shoreline plant species are generally tolerant of fluridone exposures. However, the user’s guide
(Eli Lilly and Company 2003) and labels (SePRO, 2002a,b,c; SePRO 2003) do indicate the potential for impact to
non-target terrestrial plants. Therefore, it is uncertain whether or not a reduction in riparian cover is likely.

4343 Conclusions

This qualitative evaluation indicates that salmonids may be indirectly impacted by a reduction in food supply (i.e.,
fish and aquatic invertebrates). However, this evaluation is based on worst-case accidental exposure scenarios that are
not likely to occur as a result of BLM management practices. Reducing the application rate and avoidance of
accidental application on non-target areas would reduce the likelihood of these impacts. A reduction in aquatic
vegetative cover was not predicted. Based on a lack of toxicity data, it is unknown whether a reduction in terrestrial
plant cover would occur.

In addition, the effects of aquatic herbicides in water are expected to be relatively transient and stream flow is likely to
reduce herbicide concentrations over time. Only very persistent pesticides would be expected to have effects beyond
the year of their application. An OPP report on the impacts of a terrestrial herbicide on salmonids indicated that if a
listed salmonid was not present during the year of application, there would likely be no concern (Turner 2003).
Therefore, it is expected that potential adverse impacts to food and aquatic cover would not be occur beyond the
season of application.
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TABLE 4-1
Levelsof Concern
Risk Presumption RQ LOC
Terrestrial Animals '
Acute High Risk EEC/LCs, 0.5
Acute Restricted Use EEC/LCs, 0.2
Birds )
Acute Endangered Species EEC/LCs 0.1
Chronic Risk EEC/NOAEL 1
Acute High Risk EEC/LCs 0.5
Acute Restricted Use EEC/LCs, 0.2
Wild Mammals )
Acute Endangered Species EEC/LCs 0.1
Chronic Risk EEC/NOAEL 1
Aquatic Animals *
Acute High Risk EEC/LCs, or ECs, 0.5
Acute Restricted Use EEC/LCs, or ECs 0.1
Fish and Aquatic .
Invertebrates Acute Endangered Species EEC/LCs or ECs 0.05
Chronic Risk EEC/NOAEL 1
Chronic Risk, Endangered Species EEC/NOAEL 0.5
Plants *
Acute High Risk EEC/EC,s 1
Terrestrial Plants )
Acute Endangered Species EEC/NOAEL 1
Acute High Risk EEC/ECs, 1
Aquatic Plants )
Acute Endangered Species EEC/NOAEL 1
! Estimated Environmental Concentration (EEC) is in Mg prey/KE pody weight fOr acute scenarios and mg rey/Kg pody weigh/day for chronic
scenarios.
2EEC is in mg/L.
3 EEC is in Ibs/ac.
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TABLE 4-2
Risk Quotientsfor Direct Spray and Spill Scenarios
Terrestrial Animals Typical Application Rate Maximum Application Rate

Direct Spray of Terrestrial Wildlife

Small mammal - 100% absorption 1.95E-04 1.69E-03
Pollinating insect - 100% absorption 2.03E-03 1.76E-02
Small mammal - 1st order dermal adsorption 5.54E-06 4.80E-05

Indirect Contact With Foliage After Direct Spray

Small mammal - 100% absorption 1.95E-05 1.69E-04
Pollinating insect - 100% absorption 2.03E-04 1.76E-03
Small mammal - 1st order dermal adsorption 5.54E-07 4.80E-06

I ngestion of Prey Items Contaminated by Direct Spray

Small mammalian herbivore - acute exposure 2.90E-05 1.89E-03
Small mammalian herbivore - chronic exposure 3.40E-02 2.22E+00
Large mammalian herbivore - acute exposure 1.86E-04 8.81E-03
Large mammalian herbivore - chronic exposure 9.27E-03 4.40E-01
Small avian insectivore - acute exposure 2.33E-04 1.57E-02
Small avian insectivore - chronic exposure 4.66E-03 3.14E-01
Large avian herbivore - acute exposure 5.67E-04 4.16E-02
Large avian herbivore - chronic exposure 1.18E-02 8.68E-01
Large mammalian carnivore - acute exposure 1.21E-04 1.05E-03
Large mammalian carnivore - chronic exposure 1.87E-04 1.62E-03
Semi-Aquatic Wildlife Typical Application Rate Maximum Application Rate

Ingestion of Prey Items Contaminated by Normal Application to Pond
Avian piscivore — chronic exposure 4.00E-05 3.47E-04
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TABLE 4-2 (Cont.)
Risk Quotientsfor Direct Spray and Spill Scenarios

Rare, Threatened, and Endanger ed

Typical Species Species
Typical Maximum . :
, s L Typical Maximum
Terrestrial Plants Ap%‘;glon Ap%';;“on Application Rate  Application Rate

Direct Spray of Non-Target Terrestrial Plants
Accidental direct spray NC NC NC NC

Non-Target Aquatic

Fish Aquatic Invertebrates Plants
Typical Maximum Typical Maximum Typical  Maximum
Aquatic Species Application  Application Application Application Application Application
Rate Rate Rate Rate Rate Rate

Direct Spray Over Pond —Normal Application
Acute  3.96E-03 3.43E-02 1.29E-02 1.12E-01 5.60E-03  4.86E-02
Chronic  3.36E-02 2.91E-01 2.80E-02 2.43E-01 1.68E-02 1.46E-01

Direct Spray Over Stream — Accidental Spray
Acute  1.98E-02 1.71E-01 6.47E-02 5.60E-01 2.80E-02  2.43E-01
Chronic  1.68E-01 1.46E+00 1.40E-01 1.21E+00 8.41E-02 7.29E-01

Accidental spill
Truck spill into pond -- 1.10E+00 -- 3.59E+00 -- 1.55E+00
Helicopter spill into pond -- 3.84E+00 -- 1.26E+01 -- 5.44E+00
NC - Not calculated. RQs could not be calculated due to a lack of terrestrial plant toxicity testing. Only a qualitative evaluation was
possible.

Shading and boldface indicates terrestrial animal acute RQs greater than 0.1 (LOC for acute risk to endangered species - most
conservative).

Shading and boldface indicates terrestrial animal chronic RQs greater than 1 (LOC for chronic risk).

Shading and boldface indicates plant RQs greater than 1 (LOC for all plant risks).

Shading and boldface indicates acute RQs greater than 0.05 for fish and invertebrates (LOC for acute risk to endangered species - most
conservative).

Shading and boldface indicates chronic RQs greater than 0.5 for fish and invertebrates (LOC for chronic risk to endangered species).
RTE — Rare, threatened, and endangered.

-- indicates the scenario was not evaluated
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TABLE 4-3
Comparison of Soil Deposition Dueto Off-Site Drift and Direct Spray
Soil Deposition
Typical Application Rate Maximum Application Rate
_ Distance
AM?S:ZSLH ngﬁyg?tjron e From Ibsa.i./ac % Ibsa.i./ac %
PP 9 yp Receptor (ft)
OFF-SITE DRIFT (modeled in AgDRIFT)
Plane Non-Forested 100 3.57E-02 [23.8] 1.13E-02 [0.87]
Plane Non-Forested 300 1.78E-02 [11.9] 5.94E-03 [0.46]
Plane Non-Forested 900 5.92E-03 [3.94] 2.80E-03 [0.22]
Helicopter =~ Non-Forested 100 3.57E-02 [23.8] 9.42E-03 [0.72]
Helicopter =~ Non-Forested 300 8.92E-03 [5.95] 4.62E-03 [0.36]
Helicopter =~ Non-Forested 900 4.75E-03 [3.16] 2.01E-03 [0.15]
Ground Low Boom 25 5.15E-03 [3.43] 9.13E-04 [0.07]
Ground Low Boom 100 1.82E-03 [1.21] 5.01E-04 [0.039]
Ground Low Boom 900 2.79E-04 [0.19] 9.67E-05 [0.007]
Ground High Boom 25 8.51E-03 [5.67] 1.47E-03 [0.11]
Ground High Boom 100 2.86E-03 [1.91] 7.73E-04 [0.059]
Ground High Boom 900 3.58E-04 [0.24] 1.23E-04 [0.009]
DIRECT SPRAY
1.50E-01 1.30E+00
Value in brackets indicates percentage of the direct spray application rate that is deposited due to off-site drift.
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FIGURE 4-1. Conceptual Modd for Aquatic Herbicides.
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FIGURE 4-2. Smplified Food Web.
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Figure4-3.
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FIGURE 4-4. Accidental Direct Spray and Spills- Risk Quotientsfor Non-Target Aquatic Plants.
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Figure 4-5. Accidental Direct Spray and Spills- Risk Quotientsfor Fish.
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Figure 4-6. Accidental Direct
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5.0 SENSITIVITY ANALYSIS

The sensitivity analysis was designed to determine which factors most greatly affect exposure concentrations.
Changes in herbicide concentrations were modeled with respect to changes in pond and stream area and depth. The
effects of offsite drift on terrestrial species were estimated using the AgDRIFT® model. A base case for the
AgDRIFT® model was established, and from this base case various input factors were changed independently, thereby
resulting in an estimate of the importance of that factor on exposure concentrations. Information regarding the
AgDRIFT® model, its specific use and any inputs and assumptions made during the application of this model is
provided in the Methods Document (ENSR 2004c¢).

5.1 Pond Volumeand Stream Flow Sensitivity

The sensitivity analysis was designed to determine how pond and stream volumes affect exposure concentrations. A
base case for each model was established. Input factors (e.g., area, depth) were changed independently, thereby
resulting in an estimate of the importance of that factor on exposure concentrations. As described previously, surface
runoff and wind erosion were not considered as transport mechanisms for the aquatic herbicides. The scenarios for the
aquatic herbicides are relatively simplistic and essentially represent an instantaneous concentration in the waterbody
due to direct applications. The predicted surface water concentrations are based on the application rate, and the
surface area and depth of the waterbody. The surface water concentrations predicted in these scenarios are likely to be
an overestimate since stream flow, degradation, and adsorption are not considered.

The base case for the pond consisted of a ¥4 acre pond 1 meter deep. Table 5-1 presents the variations in the pond
surface water concentrations as the area and depth of the pond are changed. This analysis indicates that changing the
area of the pond does not alter the predicted surface water concentration because as more herbicide is sprayed over a
larger area, there is a larger pond volume in which the herbicide is dissipated. However, changing the depth does have
an impact on the pond concentration because the pond volume changes, but the amount of herbicide sprayed on the
pond is unchanged. For example, an increase in the pond depth will decrease the associated herbicide concentration in
the surface water.

The base case for the stream consisted of a stream 2 m wide and 0.2 m deep. The base case length was based on one
side of a 100 acre square application area (636 m). Table 5-2 presents the variations in the stream surface water
concentrations as the width, length, and depth of the impacted stream are changed. As observed in the pond sensitivity
analysis, changes to stream area accomplished by varying the length or width do not result in changes to the surface
water concentrations. Changes to the stream depth do result in associated changes to the stream concentrations. As the
depth is increased, the stream concentration decreases and as the depth decreases, the stream concentration increases.

The results of this sensitivity analysis indicate that the size of the impacted water body does not have an effect on the
surface water concentration (assuming that the entire waterbody is sprayed). However, depth has a dramatic impact on
the associated surface water concentration (doubling the depth decreased the water concentration by '2). This
indicates that shallow ponds and streams are more likely to be impacted by herbicide spray.

5.2 AgDRIFT® Senstivity

Changes to individual input parameters of predictive models have the potential to substantially influence the results of
an analysis such as that conducted in this ERA. This is particularly true for models such as AgDRIFT® which are
intended to represent complex problems such as the prediction of off-target spray drift of herbicides. Predicted off-
target spray drift and downwind deposition can be substantially altered by a number of variables intended to represent
the herbicide application process including, but not limited to: nozzle type used in the spray application of an
herbicide mixture, ambient wind speed, release height (application boom height), and evaporation. Hypothetically,
any variable in the model that is intended to represent some part of the physical process of spray drift and deposition
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can substantially alter predicted downwind drift and deposition patterns. This section will present the changes that
occur to the EEC with changes to important input parameters and assumptions used in the AgDRIFT® model. It is
important to note that changes in the EEC directly affect the estimated RQ. Thus, this information is presented to help
local land managers understand the factors that are likely to be related to higher potential ecological risk. Table 5-3
summarizes the relative change in exposure concentrations, and therefore ecological risk, based on specific model
input parameters (e.g., mode of application, application rate).

Factors that are thought to have the greatest influence on downwind drift and deposition are: spray drop-size
distribution, release height, and wind speed (Teske and Barry 1993; Teske et al. 1998; Teske and Thistle 1999, as
cited in SDTF 2002). To better quantify the influence of these and other parameters, a sensitivity analysis was
undertaken by the SDTF and documented in the AgDRIFT® user’s manual. In this analysis AgDRIFT® Tier Il model
input parameters (model input parameters are discussed in Appendix B of the HHRA) were varied by 10% above and
below the default assumptions (four different drop-size distributions were evaluated). The findings of this analysis
indicate the following:

e The largest variation in predicted downwind drift and deposition patterns occurred as a result of changes in the
shape and content of the spray drop size distribution.

e The next greatest change in predicted downwind drift and deposition patterns occurred as a result of changes in
boom height (the release height of the spray mixture).

e Changes in spray boom length resulted in significant variations in drift and deposition within 200 ft downwind of
the hypothetical application area.

e Changes in the assumed ambient temperature and relative humidity resulted in small variation in drift and
deposition at distances > 200 ft downwind of the hypothetical application area.

e Varying the assumed number of application swaths (aircraft flight lines), application swath width, and wind speed
resulted in little change in predicted downwind drift and deposition.

e  Variation in nonvolatile fraction of the spray mixture showed no effect on downwind drift and deposition.

These results, except for the minor to negligible influence of varying wind speed and nonvolatile fraction, were
consistent with previous observations. The 10% variation in wind speed and nonvolatile fraction was likely too small
to produce substantial changes in downwind drift and deposition. It is expected that varying these by a larger
percentage would eventually produce some effect. In addition, changes in wind speed resulted in changes in
application swath width and swath offset, which masked the effect of wind speed alone on downwind drift and
deposition.

Based on these findings, and historic field observations, the hierarchy of parameters that have the greatest influence
on downwind drift and deposition patterns is as follows:

Spray drop size distribution
Application boom height
Wind speed

Spray boom length
Relative humidity

Ambient temperature

A S e

Nonvolatile fraction
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An additional limitation of the AgDRIFT® user’s manual sensitivity analysis is the focus on distances < 200 ft
downwind of a hypothetical application area. From a land management perspective, distance downwind from the
point of deposition may be considered to represent a hypothetical buffer zone between the application area and a
potentially sensitive habitat. In this ERA, distances as great as 900 ft downwind of a hypothetical application were
considered. In an effort to expand on the existing AgDRIFT® sensitivity analysis provided in the user’s manual, the
sensitivity of mode of application, application height or vegetation type, and application rate were evaluated. Results
of this supplemental analysis are provided in Table 5-3.

The results of the expanded sensitivity analysis indicate that deposition and corresponding ecological risk drop off
substantially between 25 and 900 ft downwind of hypothetical application area. Thus, from a land management
perspective, the size of a hypothetical buffer zone (the downwind distance from a hypothetical application area to a
potentially sensitive habitat) may be the single most controllable variable (other than the application rate, equipment
and herbicide mixtures chosen) that has a substantial impact on ecological risk (Table 5-3).

The most conservative case at the typical application rate (using the smallest downwind distance measured in this
ERA — 25 ft) was then evaluated using two different boom heights. Predicted concentrations were greater with high
vs. low boom height (Table 5-3); ecological risk, therefore, increases with boom height. The effect of mode of
application was evaluated using plane, helicopter and ground dispersal (using the typical application rate, smallest
downwind distance, and non-forested cover or high boom height). Plane dispersal resulted in the highest predicted
exposure concentrations, and therefore, represents the greatest risk. Ground applications resulted in the lowest
predicted exposure concentrations. The effect of application rate (maximum vs. typical) was also tested, and as
expected, predicted concentrations (and ecological risk) increase with increased application rates (Table 5-3).
Concentrations were approximately four times greater using maximum application rates than using typical application
rates.

BLM Vegetation Treatments Using Herbicides 5-3 November 2005
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TABLE 51 3
Relative Effects of Pond Variables on Herbicide Exposure Concentrationsusing Typical BLM Application Rate g \
Pond area Mass sprayed on pond Concentration in pond PE‘
(acres) Pond depth (m) Pond volume (L) (mg) (mg/L) Comments
0.25 1 1,011,714 17,010 0.02 Base case
100 1 404,685,642 6,803,886 0.02 Increased pond area; No change in concentration
1000 1 4,046,856,422 68,038,856 0.02 Increased pond area; No change in concentration
0.25 0.5 2,023,428,211 17,010 0.03 Decreased pond depth; Increased concentration
0.25 2 2,023,428 17,010 0.008 Increased pond depth; Decreased concentration
0.25 4 4,046,856 17,010 0.004 Increased pond depth; Decreased concentration
TABLE 5-2
Relative Effects of Stream Variables on Herbicide Exposure Concentrationsusing Typical BLM Application Rate
Length of
Stream Stream impacted stream  Stream volume Masssprayed on  Concentration in
width(m)  depth (m) (m)* L) stream (mg) stream (mg/L) Comments
2 0.2 636 254,460 21,391 0.08 Base case
4 0.2 636 508,920 42,782 0.08 Increased stream width; No change in concentration
1 0.2 636 127,230 10,695 0.08 Decreased stream width; No change in concentration
2 0.4 636 508,920 21,391 0.04 Increased stream depth; Decreased concentration
2 0.1 636 127,230 21,391 0.17 Decreased stream depth; Increased concentration
2 0.2 201 80,468 6,764 0.08 Increased stream length; No change in concentration
2 0.2 2,012 804,672 67,644 0.08 Decreased stream length; No change in concentration
(1) — Length of impacted stream is based on size of application area. 10 acre application area = 201 meters impacted; 100 acre application area = 636 meters impacted; 1,000 acre application
arca = 2,012 meters impacted.
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TABLE 5-3
Her bicide Exposur e Concentrations Used During the Supplemental AgDRIFT® Sensitivity Analysis
Appllcatlon Minimum Maximum Minimum Downwind M aximum Downwind
M ode of Height or : X : ) . .
Application Vegetation Doyvnwmd Downwmd Distance Concentration Distance Concentration
Type Distance Distance Pond (mg/L) Pond (mg/L)
Typical Application Rate
Plane Forest 100 900 NA NA
Non-Forest 100 900 2.94E-03 6.31E-04
Helicopter ~ Forest 100 900 NA NA
Non-Forest 100 900 2.50E-03 5.15E-04
Ground Low Boom 25 900 2.79E-04 2.96E-05
High Boom 25 900 4.49E-04 3.76E-05
Maximum Application Rate
Plane Forest 100 900 NA NA
Non-Forest 100 900 1.13E-02 2.80E-03
Helicopter ~ Forest 100 900 NA NA
Non-Forest 100 900 9.42E-03 2.01E-03
Ground Low Boom 25 900 9.13E-04 9.67E-05
High Boom 25 900 1.47E-03 1.23E-04

Effect of Downwind Distance

App_lication Minimum Maximum . . .
M ode of Height or X - Concentration g/ Relative Changein
Application Vegetation Doyvnwmd Doyvnwmd Concentration s ¢ 100 Concentration
Distance Distance
Type
Typical Application Rate
Plane Forest 100 900 NA NA
Non-Forest 100 900 0.2146 -
Helicopter ~ Forest 100 900 NA NA
Non-Forest 100 900 0.2060 -
Ground Low Boom 25 900 0.1061 -
High Boom 25 900 0.0837 -
Maximum Application Rate
Plane Forest 100 900 NA NA
Non-Forest 100 900 0.2478 -
Helicopter ~ Forest 100 900 NA NA
Non-Forest 100 900 0.2134 -
Ground Low Boom 25 900 0.1059 -
High Boom 25 900 0.0837 -
BLM Vegetation Treatments Using Herbicides 5-5 November 2005

Ecological Risk Assessment - Fluridone



ENSR

INTERNATIONAL

TABLE 5-3 (Cont.)

Her bicide Exposur e Concentrations Used During the Supplemental AgDRIFT® Sensitivity Analysis

Effect of Application Vegetation Type or Boom Height

M ode of Application Height or Vegetation Type or Boom Relative Changein
Application Vegetation Type Height! Concentration
Typical Application Rate
Plane Forest/ Non-Forest NA NA
Helicopter Forest/ Non-Forest NA NA
Ground High/Low Boom 1.6093 +
Maximum Application Rate
Plane Forest/ Non-Forest NA NA
Helicopter Forest/ Non-Forest NA NA
Ground High/Low Boom 1.6101 +

Effect of Mode of Application

M ode of Application? Rdative Difference
Typical Application Rate
Plane vs. Helicopter 1.1760 +
Plane vs. Ground 6.5479 +
Helicopter vs. Ground 5.5679 +
Maximum Application Rate
Plane vs. Helicopter 1.1996 +
Plane vs. Ground 7.6871 +
Helicopter vs. Ground 6.4082 +

Effect of Mode of Application Rate

Application Rate®

Relative Difference

Maximum vs. Typical

3.2739

+

9y

(1) using minimum buffer width concentrations.
(2) using minimum buffer width and non-forest or high boom concentrations.

(3) using ground dispersal, minimum buffer width, and high boom concentrations.
“+” = Increase in concentration = increase in RQ = increase in ecological risk.

= Decrease in concentration = decrease in RQ) = decrease in ecological risk.

BLM Vegetation Treatments Using Herbicides
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6.0 RARE, THREATENED, AND
ENDANGERED SPECIES

Rare, threatened, and endangered (RTE) species have the potential to be impacted by herbicides applied for
vegetation control. RTE species are of potential increased concern to screening level ERAs, which utilize surrogate
species and generic assessment endpoints to evaluate potential risk, rather than examining site- and species-specific
effects to individual RTE species. Several factors complicate our ability to evaluate site- and species-specific effects:

e Toxicological data specific to the species (and sometimes even class) of organism are often absent from the
literature.

e The other assumptions involved in the ERA (e.g., rate of food consumption, surface-to-volume ratio) may differ
for RTE species relative to selected surrogates and/or data for RTE species may be unavailable.

e The high level of protection afforded RTE species by regulation and policy suggests that secondary effects (e.g.,
potential loss of prey or cover), as well as site-specific circumstances that might result in higher rates of exposure,
should receive more attention.

A common response to these issues is to design screening level ERAs, including this one, to be highly conservative.
This includes assumptions such as 100% exposure to an herbicide by simulating scenarios where the organism lives
year-round in the most affected area (i.e., area of highest concentration), or that the organism consumes only food
items that have been impacted by the herbicide. The fluridone screening level ERA incorporates additional
conservatism in the assumptions used in the herbicide concentration models such as AgDRFIT® (Appendix A; ENSR
2004c). Even with highly conservative assumptions in the ERA, however, concern may still exist over the potential
risk to specific RTE species.

To help address this potential concern, the following section will discuss the ERA assumptions as they relate to the
protection of RTE species. The goals of this discussion are as follows:

e Present the methods the ERA employs to account for risks to RTE species and the reasons for their selection.

e Define the factors that might motivate a site- and/or species-specific evaluation® of potential herbicide impacts to
RTE species and provide perspective useful for such an evaluation.

e Present information that is relevant to assessing the uncertainty in the conclusions reached by the ERA with
respect to RTE species.

The following sections describe information used in the ERA to provide protection to RTE species, including
mammals, birds, plants, reptiles, amphibians and fish (e.g., salmonids) potentially occurring on BLM-managed lands.
It includes a discussion of the quantitative and qualitative factors used to provide additional protection to RTE species
and a discussion of potential secondary effects of herbicide use on RTE species.

Section 6.1 provides a review of the selection of LOCs and TRVs with respect to providing additional protection to
RTE species. Section 6.2 provides a discussion of species-specific traits and how they relate to the RTE protection
strategy in this ERA. Section 6.2 also includes discussion of the selection of surrogate species (6.2.1), the RTE taxa of

* Such an evaluation might include site-specific estimation of exposure point concentrations using one or more models, more focused
consideration of potential risk to individual RTE species; and/or more detailed assessment of indirect effects to RTE species, such as
those resulting from impacts to habitat.
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concern, and the surrogates used to represent them (6.2.2), and the biological factors that affect the exposure to and
response of organisms to herbicides (6.2.3). This includes a discussion of how the ERA was defined to assure that
consideration of these factors resulted in a conservative assessment. Mechanisms for extrapolating toxicity data from
one taxon to another are briefly reviewed in Section 6.3. The potential for impacts, both direct and secondary, to
salmonids is discussed in Section 6.4. Section 6.5 provides a summary of the section.

6.1 Useof LOCsand TRVsto Provide Protection

Potential direct impacts to receptors, including RTE species, are the measures of effect typically used in screening
level ERAs. Direct impacts, such as those resulting from direct or indirect contact or ingestion were assessed in the
fluridone ERA by comparing calculated RQs to receptor-specific LOCs. As described in the methodology document
for this ERA (ENSR 2004c), RQs are calculated as the potential dose or EEC divided by the TRV selected for that
pathway. An RQ greater than the LOC indicates the potential for risk to that receptor group via that exposure
pathway. As described below, the selection of TRVs and the use of LOCs were pursued in a conservative fashion in
order to provide a greater level of protection for RTE species.

The LOCs used in the ERA (Table 4-1) were developed by the USEPA for the assessment of pesticides (LOC
information obtained from Michael Davy, USEPA OPP on 13 June 2002). In essence, the LOCs act as uncertainty
factors often applied to TRVs. For example, using an LOC of 0.1 provides the same result as dividing the TRV by 10.
The LOC for avian and mammalian RTE species is 1.0 for acute and chronic exposures. For RTE fish and aquatic
invertebrates, acute and chronic LOCs were 0.05 and 0.5, respectively. Therefore, up to a 20-fold uncertainty factor
has been included in the TRVs for animal species. As noted below, such uncertainty factors provide a greater level of
protection to RTE species to account for the factors listed in the introduction to this section.

For RTE plants, the exposure concentration, TRVs, and LOCs provided a direct assessment of potential impacts. For
all exposure scenarios, the maximum modeled concentrations were used as the exposure concentrations. The TRVs
used for RTE plants were selected based on highly sensitive endpoints, such as germination, rather than direct
mortality of seedlings or larger plants. Conservatism has been built into the TRVs during their development (Section
3.1); the lowest suitable endpoint concentration available was used as the TRV for RTE plant species. Therefore, the
RQ calculated for RTE plant exposure is intrinsically conservative. Given the conservative nature of the RQ, and
consistent with USEPA policy, no additional levels of protection were required for the LOC (all plant LOCs are 1).

6.2 Useof Species Traitsto Provide Protection to RTE Species

Over 500 RTE species currently listed under the Federal Endangered Species Act (ESA) have the potential to occur in
the 17 states covered under this Programmatic ERA. These species include 287 plants, 80 fish, 30 birds, 47 mammals,
15 reptiles, 13 amphibians, 34 insects, 10 arachnids (spiders), and 22 aquatic invertebrates (12 mollusks and 10
crustaceans).® Some marine mammals are included in the list of RTE species; but due to the limited possibility these
species would be exposed to herbicides applied to BLM-managed lands, no surrogates specific to marine species are
included in this ERA. However, the terrestrial mammalian surrogate species identified for use in the ERA include
species that can be considered representative of these marine species as well. The complete list is presented in
Appendix D.

Of the over 500 species potentially occurring in the 17 states, just over 300 species may occur on lands managed by
the BLM. These species include 7 amphibians, 19 birds, 6 crustaceans, 65 fish, 30 mammals, 10 insects, 13 mollusks,
5 reptiles, and 151 plants.* Protection of these species is an integral goal of the BLM, and they are the focus of the
RTE evaluation for the ERA and EIS. These species are different from one another in regards to home range, foraging
strategy, trophic level, metabolic rate, and other species-specific traits. Several methods were used in the ERA to take
these differences into account during the quantification of potential risk. Despite this precaution, these traits are
reviewed in order to provide a basis for potential site- and species-specific risk assessment. Review of these factors

* The number of RTE species may have changed slightly since the writing of this document.
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provides a supplement to other sections of the ERA that discuss the uncertainty in the conclusions specific to RTE
species.

6.2.1 Identification of Surrogate Species

Use of surrogate species in a screening ERA is necessary to address the broad range of species likely to be
encountered on BLM-managed lands as well as to accommodate the fact that toxicity data may be restricted to a
limited number of species. In this ERA, surrogates were selected to account for variation in the nature of potential
herbicide exposure (e.g., direct contact, food chain) as well as to ensure that different taxa, and their behaviors, are
considered. As described in Section 3.0 of the Methods document (ENSR 2004c), surrogate species were selected to
represent a broad range of taxa in several trophic guilds that could potentially be impacted by herbicides on BLM-
managed lands. Generally, the surrogate species that were used in the ERA are species commonly used as
representative species in ERA. Many of these species are common laboratory species, or are described in USEPA
(1993a, b) Exposure Factors Handbook for Wildlife. Other species were included in the California Wildlife Biology,
Exposure Factor, and Toxicity Database (CA OEHHA 2003),” or are those recommended by USEPA OPP for tests to
support pesticide registration Surrogate species were used to derive TRVs, and in exposure scenarios that involve
organism size, weight, or diet, surrogate species were exposed to the herbicide in the models to represent potential
impact to other species that may be present on BLM lands.

Toxicity data from surrogate species were used in the development of TRVs because few, if any, data are available
that demonstrate the toxicity of chemicals to RTE species. Most reliable toxicity tests are performed under controlled
conditions in a laboratory, using standardized test species and protocols; RTE species are not used in laboratory
toxicity testing. In addition, field-generated data, which are very limited in number but may include anecdotal
information about RTE species, are not as reliable as laboratory data because uncontrolled factors may complicate the
results of the tests (e.g., secondary stressors such as unmeasured toxicants, imperfect information on rate of exposure).

As described below, inter-species extrapolation of toxicity data often produces unknown bias in risk calculations. This
ERA approached the evaluation of higher trophic level species by life history (e.g., large animals vs. small animals,
herbivore vs. carnivores). Then surrogate species were used to evaluate all species of similar life history potentially
found on BLM-managed lands, including RTE species. This procedure was not done for plants, invertebrates, and
fish, as most exposure of these species to herbicides is via direct contact (e.g., foliar deposition, dermal deposition,
dermal/gill uptake) rather than ingestion of contaminated prey items. Therefore, altering the life history of these
species would not result in more or less exposure.

The following subsections describe the selection of surrogate species used in two separate contexts in the ERA.
6.21.1  Species Selected in Development of TRVs

As presented in Appendix A of the ERA, limited numbers of species are used for toxicity testing of chemicals,
including herbicides. Species are typically selected because they tolerate laboratory conditions well. The species used
in laboratory tests have relatively well-known response thresholds to a variety of chemicals. Growth rates, ingestion
rates, and other species-specific parameters are known; therefore, test duration and endpoints of concern (e.g.,
mortality, germination) have been established in protocols for many of these laboratory species. Data generated
during a toxicity test, therefore, can be compared to data from other tests and relative species sensitivity can be
compared. Of course, in the case of RTE species, it would be unacceptable to subject individuals to toxicity tests.

The TRVs used in the ERA were selected after reviewing available ecotoxicological literature for fluridone. Test
quality was evaluated, and tests with multiple substances were not considered for the TRV. For most receptor groups,
the lowest value available for an appropriate endpoint (e.g., mortality, germination) was selected as the TRV. Using

5 On-line http://www.oehha.org/cal_ecotox/default.htm

BLM Vegetation Treatments Using Herbicides 6-3 November 2005
Ecological Risk Assessment - Fluridone



-
»
A _. e
INTERNATIONAL

the most sensitive species provides a conservative level of protection for all species. The surrogate species used in the
fluridone TRVs are presented in Table 6-1.

6.212  Species Selected as Surrogatesin the ERA

Plants, fish, insects, and other aquatic invertebrates were evaluated on a generic level. That is, the surrogate species
evaluated to create the TRVs were selected to represent all potentially exposed species. For vertebrate terrestrial
animals, in addition to these surrogate species, specific species were selected to represent the populations of similar
species. The species used in the ERA are presented in Table 6-2.

The surrogate terrestrial vertebrate species selected for the ERA include species from several trophic levels that
represent a variety of foraging strategies. Whenever possible, the species selected are found throughout the range of
land included in the EIS; all species selected are found in at least a portion of the range. The surrogate species are
common species whose life histories are well documented (USEPA 1993 a, b; CA OEHHA 2003). Because species-
specific data, including BW and food ingestion rates, can vary for a single species throughout its range, data from
studies conducted in western states or with western populations were selected preferentially. As necessary, site-
specific data can be used to estimate potential risk to species known to occur locally.

6.2.2  Surrogates Specific to Taxa of Concern

Protection levels for different species and individuals vary. Some organisms are protected on a community level; that
is, slight risk to individual species may be acceptable if the community of organisms (e.g., wildflowers, terrestrial
insects) is protected. Generally, community level organisms include plants and invertebrates. Other organisms are
protected on a population level; that is, slight risk to individuals of a species may be acceptable if the population, as a
whole, is not endangered. However, RTE species are protected as individuals; that is, risk to any single organism is
considered unacceptable. This higher level of protection motivates much of the conservative approach taken in this
ERA. Surrogate species were grouped by general life strategy: sessile (i.e., plants), water dwelling (i.e., fish), and
mobile terrestrial vertebrates (i.e., birds, mammals, and reptiles). The approach to account for RTE species was
divided along the same lines.

Plants, fish, insects, and aquatic invertebrates were assessed using TRVs developed from surrogate species. All
species from these taxa (identified in Appendix C) were represented by the surrogate species presented in Table 6-1.
The evaluation of terrestrial vertebrates used surrogate species to develop TRVs and to estimate potential risk using
simple food chain models. Tables 6-3 and 6-4 present the listed birds and mammals found on BLM-managed lands
and their appropriate surrogate species.

Very few laboratory studies have been conducted using reptiles or amphibians. Therefore, data specific to the adverse
effects of a chemical on species of these taxa are often unavailable. These animals, being cold-blooded, have very
different rates of metabolism than mammals or birds (i.e., they require lower rates of food consumption). Nonetheless,
mammals and birds were used as the surrogate species for reptiles and adult amphibians because of the lack of data
for these taxa. Fish were used as surrogates for juvenile amphibians. For each trophic level of RTE reptile or adult
amphibian, a comparable mammal or bird was selected to represent the potential risks. Table 6-5 presents the 7 listed
reptiles found on BLM-managed lands and the surrogate species chosen to represent them in the ERA. Table 6-6
presents the listed amphibians found on BLM-managed lands and their surrogate species.

The sensitivity of reptiles and amphibians relative to other species is generally unknown. Some information about
reptilian exposures to pesticides, including herbicides, is available. The following provides a brief summary of the
data (ascited in Sarling et al. 2000), including data for pesticides not evaluated in this ERA:

e Mountain garter snakes (Thamnophis elegans elegans) were exposed to the herbicide thiobencarb in the field
and in the laboratory. No effects were noted in the snakes fed contaminated prey or those caged and exposed

directly to treated areas.

e No adverse effects to turtles were noted in a pond treated twice with the herbicide Kuron (2,4,5-T).
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e Tortoises in Greece were exposed in the field to atrazine, paraquat, Kuron, and 2,4-D. No effects were noted
on the tortoises exposed to atrazine or paraquat. In areas treated with Kuron and 2,4-D, no tortoises were
noted following the treatment. The authors of the study concluded it was a combination of direct toxicity
(tortoises were noted with swollen eyes and nasal discharge) and loss of habitat (much of the vegetation
killed during the treatment had provided important ground cover for the tortoises).

e Reptilian LDsj values from six organochlorine pesticides were compared to avian LDsy values. Of the six
pesticides, five lizard LDsps were higher, indicating lower sensitivity. Overlapping data were available for
turtle exposure to one organochlorine pesticide; the turtle was less sensitive than the birds or lizards.

e In general, reptiles were found to be less sensitive than birds to cholinesterase inhibitors.

Unfortunately, these observations do not provide any sort of rigorous review of dose and response. On the other hand,
there is little evidence that reptiles are more sensitive to pesticides than other, more commonly tested organisms.

As with reptiles, some toxicity data are available describing the effects of herbicides on amphibians. The following
provides a brief summary of the data (as cited in Sparling et al. 2000):

e Leopard frog (Rana pipiens) tadpoles exposed to up to 0.075 mg/L atrazine showed no adverse effects.

e In a field study, it was noted that frog eggs in a pond where atrazine was sprayed nearby suffered 100%
mortality.

e Common frog (Rana temporaria) tadpoles showed behavioral and growth effects when exposed to 0.2 to 20
mg/L cyanatryn.

e Caged common frog and common toad (Bufo bufo) tadpoles showed no adverse effects when exposed to 1.0
mg/L diquat or 1.0 mg/L dichlobenil.

e All leopard frog eggs exposed to 2.0 to 10 mg/L diquat or 0.5 to 2.0 mg/L paraquat hatched normally, but
showed adverse developmental effects. It was noted that commercial formulations of paraquat were more
acutely toxic than technical grade paraquat. Tadpoles, however, showed significant mortality when fed
paraquat-treated parrot feather watermilfoil (Myriophyllum).

e 4-chloro-2-methylphenoaxyacetic acid (MCPA) is relatively non-toxic to the African clawed frog (Xenopus
laevis) with an LCs of 3,602 mg/L and slight growth retardation at 2,000 mg/L.

e  Approximately 86% of juvenile toads died when exposed to monosodium methanearsonate (ANSAR 259®
HC) at 12.5% of the recommended application rate.

e Embryo hatch success, tadpole mortality, growth, paralysis, and avoidance behavior were studied in three
species of ranid frogs (Rana sp.) exposed to hexazinone and triclopyr. No effects were noted in hexazinone
exposure up to 100 mg/L. Two species showed 100% mortality at 2.4 mg/L triclopyr; no significant mortality
was observed in the third species.

No conclusions can be drawn regarding the sensitivity of amphibians to exposure to fluridone relative to the surrogate
species selected for the ERA. Amphibians are particularly vulnerable to changes in their environment (chemical and
physical) because they have skin with high permeability, making them at risk to dermal contact, and have complex
life cycles, making them vulnerable to developmental defects during the many stages of metamorphosis. Given the
very low risks to animals in the modeled exposures, it is unlikely the concentrations of fluridone predicted to occur as
a result of regular herbicide usage would cause adverse effects to amphibians. Nonetheless, it should be noted that
amphibians can be sensitive to pesticides, and site- and species-specific risk assessment should be carefully
considered in the event that amphibian RTE species are present near a site of application.
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Although the uncertainties associated with the potential risk to RTE mammals, birds, reptiles, and amphibians are
valid, the vertebrate RQs generated in the ERA for fluridone are generally very low (Section 4.3). None of the RQs
exceed respective LOCs. Of the four general scenarios in which vertebrate receptors were evaluated, the highest RQ
was 0.38 (chronic exposure of small mammalian herbivore ingesting prey contaminated by direct spray at maximum
application rate). This RQ is lower than the chronic RTE LOC of 1. Most vertebrate RQs, including fish exposure to
normal applications, were lower than respective LOCs by several orders of magnitude.

6.2.3 Biological Factors Affecting | mpact from Herbicide Exposure

The potential for ecological receptors to be exposed to, and affected by, herbicide is dependent upon many factors.
Many of these factors are independent of the biology or life history of the receptor (e.g., timing of herbicide use,
distance to receptor). These factors were explored in the ERA by simulating scenarios that vary these factors (ENSR
2004c¢), and these scenarios are discussed in Section 5.0 of this document. However, there are differences in life
history among and between receptors that also influence the potential for exposure. Therefore, individual species have
a different potential for exposure as well as response. In order to provide perspective on the assumptions made here,
as well as the potential need to evaluate alternatives, receptor traits that may influence species-specific exposure and
response were examined. These traits are presented and discussed in Table 6-7.

In addition to providing a review of the approach used in the ERA, the factors listed in Table 6-7 can be evaluated in
order to assess whether a site- and species-specific ERA should be considered to address potential risks to a given
RTE. They also provide perspective on the uncertainty associated with applying the conclusions of the ERA to a
broad range of RTE species.

6.3 Review of Extrapolation M ethods Used to Calculate
Potential Exposure and Risk

Ecological risk assessment relies on extrapolation of observations from one system (e.g., species and toxicity
endpoint) to another (see Table 6-7). While every effort has been made to anticipate bias in these extrapolations and to
use them to provide an overestimate of risk, it is worth evaluating alternative approaches.

Toxicity Extrapolations in Terrestrial Systems (Fairbrother and Kaputska 1996) is an opinion paper that describes the
difficulties associated with trying to quantitatively evaluate a particular species when toxicity data for that species,
and for the endpoint of concern, are not available. The authors provide an overview of uncertainty factors and
methods of data extrapolation used in terrestrial organism TRV development, and suggest an alternative approach to
establishing inter-species TRVs. The following subsections summarize their findings for relevant methods of
extrapolation.

6.3.1 Uncertainty Factors

Uncertainty factors are used often in both human health and ERA. The uncertainty factor most commonly used in
ERA is 10. This value has little empirical basis, but was developed and adopted by the risk assessment community
because it seemed conservative and was “simple to use.”® Six situations in which uncertainty factors may be applied
in ecotoxicology were identified: (1) accounting for intraspecific heterogeneity, (2) supporting interspecific
extrapolation, (3) converting acute to chronic endpoints and vice versa, (4) estimating LOAEL from NOAEL, (5)
supplementing professional judgment, and (6) extrapolating laboratory data to field conditions. No extrapolation of
toxicity data among Classes (i.e., between birds, mammals, and reptiles) was discussed. The methods to extrapolate
available laboratory toxicity data to suit the requirements of the TRVs in this ERA are discussed in Section 3. For this
reason, extrapolation used to develop TRVs is not discussed in this section.

6 Section 2, Fairbrother and Kaputska 1996. Page 7.
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Empirical data for each of the situations discussed in the Fairbrother and Kaputska paper (as applicable) are presented
in Tables 6-8 through 6-12. In each of these tables, Fairbrother and Kaputska (1996) have presented the percentage of
the available data that is included within a stated factor. For example, 90% of the observed LDs, for bird species lie
within a factor of ten (i.e., the highest LDs within the central 90% of the population is 10-fold higher than the lowest
value). This can be compared to the approach used in this ERA. For example, for aquatic invertebrates, a LOC was
defined of 0.05. This is analogous to application of an uncertainty factor 20 to the relevant TRV. In this case, the
selected TRV is not the highest or the mid-point of the available values but a value at the lower end of the available
range. Thus, dividing the TRV by a factor of 20 is very likely to place it well below any observed TRV. With this
perspective, the ranges (or uncertainty factors) provided by Fairbrother and Kaputska (1996) generally appear to
support the approach used in the ERA (i.e., select low TRVs and consider comparison to an LOC < 1.0).

6.3.2 Allometric Scaling

Allometric scaling provides a formula based on BW that allows translation of doses from one animal species to
another. In this ERA, allometric scaling was used to extrapolate the terrestrial vertebrate TRVs from the laboratory
species to the surrogate species used to estimate potential risk. The Environmental Sciences Division of the Oak
Ridge National Laboratory (ORNL) (Opresko et al. 1994 and Sample et al. 1996) has used allometric scaling for
many years to establish benchmarks for vertebrate wildlife. The USEPA has also used allometric scaling in
development of wildlife water quality criteria in the Great Lakes Water Quality Initiative (USEPA 1995) and in the
development of ecological soil screening levels (USEPA 2000).

The theory behind allometric scaling is that metabolic rate is proportional to body size.” However, assumptions are
made that toxicological processes are dependent on metabolic rate, and that toxins are equally bioavailable among
species. Similar to other types of extrapolation, allometric scaling is sensitive to the species used in the toxicity test
selected to develop the TRV. Given the limited amount of data, using the lowest value available for the most sensitive
species is the best approach®, although the potential remains for site-specific receptors to be more sensitive to the
toxin. Further uncertainty is introduced to allometric scaling when the species-specific parameters (e.g., BW,
ingestion rate) are selected. Interspecies variation of these parameters can be considerable, especially among
geographic regions. Allometric scaling is not applicable between classes of organisms (i.e., bird to mammal).
However, given these uncertainties, allometric scaling remains the most reliable easy-to-use means to establish TRVs
for a variety terrestrial vertebrate species (Fairbrother and Kaputska 1996).

6.3.3 Recommendations

Fairbrother and Kaputska (1996) provided a critical evaluation of the existing, proposed, and potential means for
intra-species toxicity value extrapolation. The paper they published describes the shortcomings of many methods of
intra-specific extrapolation of toxicity data for terrestrial organisms. Using uncertainty factors or allometric scaling for
extrapolation can often over- or underpredict the toxic effect to the receptor organism. Although using
physiologically-based models may be a more scientifically correct way to predict toxicity, the logistics involved with
applying them to an ERA on a large-scale make them impractical. In this ERA, extrapolation was performed using
techniques most often employed by the scientific risk assessment community. These techniques included the use of
uncertainty factors (i.e., potential use of LOC < 1.0) and allometric scaling.

6.4 Indirect Effectson Salmonids

In addition to the potential direct toxicity associated with herbicide exposure, organisms may be harmed from indirect
effects, such as habitat degradation or loss of prey. Under Section 9 of the ESA of 1973, it is illegal to take an

" In the 1996 update to the ORNL terrestrial wildlife screening values document (Sample et al. 1996), studies by Mineau et al. (1996)
using allometric scaling indicated that, for 37 pesticides studied, avian LDss varied from 1 to 1.55, with a mean of 1.148. The LDs for
birds is now recommended to be 1 across all species.
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endangered species of fish or wildlife. “Take” is defined as “harass, harm, pursue, hunt, shoot, wound, kill, trap,
capture, or collect, or to attempt to engage in any such conduct” (16 USC 1532(19)). The National Marine Fisheries
Service (NMFS, NOAA 1999) published a final rule clarifying the definition of “harm” as it relates to take of
endangered species in the ESA. NOAA Fisheries defines “harm” as any act that injures or kills fish and wildlife. Acts
may include “significant habitat modification or degradation where it actually kills or injures fish or wildlife by
significantly impairing essential behavioral patterns, including breeding, spawning, rearing, migrating, feeding or
sheltering.” To comply with the ESA, potential secondary effects to salmonids were evaluated to ensure that use of
fluridone on BLM-managed lands would not cause harm to these endangered fish.

Indirect effects can generally be categorized into effects caused by biological or physical disturbance. Biological
disturbance includes impacts to the food chain; physical disturbance includes impacts to habitat.® (Freeman and
Boutin 1994).NOAA Fisheries (2002) has internal draft guidance for their Section 7 pesticide evaluations. The
internal draft guidance describes the steps that should be taken in an ERA to ensure salmonids are addressed
appropriately. The following subsections describe how, consistent with internal draft guidance from NOAA Fisheries,
the fluridone ERA dealt with the indirect effects assessment.

6.4.1 Biological Disturbance

Potential direct effects to salmonids were evaluated in the ERA. Sensitive endpoints were selected for the RTE
species RQ calculations, and worst-case scenarios were assumed. No fluridone RQs for fish in normal (i.e., not
accidental) scenarios exceeded the respective RTE LOC (Section 4.3). The maximum application rate RQs for fish
exposed to a spill in a pond or in a stream from accidental spray slightly exceed their respective LOCs. Indirect effects
caused by disturbance to the surrounding biological system were evaluated by looking at potential damage to the food
chain.

The majority of the salmonid diet consists of aquatic invertebrates. Sustaining the aquatic invertebrate population is
vital to minimizing biological damage to salmonids from herbicide use. Consistent with ERA guidance (USEPA
1997, 1998), protection of non-RTE species, such as the aquatic invertebrates serving as prey to salmonids, is at the
population or community level, not the individual level. Sustainability of the numbers (population) or types
(community) of aquatic invertebrates is the assessment endpoint. Therefore, unless acute risks are present, it is
unlikely the herbicide will cause harm to the prey base of salmonids from direct damage to the aquatic invertebrates.
As discussed in Section 4.3, with the exception of accidental spills or sprays, no aquatic invertebrate chronic scenario
RQs exceeded respective LOCs. The aquatic invertebrate RQ from acute exposure to maximum application rate usage
in a pond slightly exceeded the LOC. However, direct or indirect effects on streams, not ponds, are of primary
concern to the protection of salmonids. Overall, the results of the ERA suggest that direct impacts to the forage of
salmonids is unlikely.

As primary producers and the food base of aquatic invertebrates, disturbance to the aquatic vegetation may affect the
aquatic invertebrate population, thereby affecting salmonids. With the exception of the accidental spill scenario, no
risks to aquatic plants are estimated in the ERA. This suggests that the potential for impacts to aquatic vegetation and
potential indirect effects on salmonids from the use of the herbicide are likely to be restricted to only a few extreme
scenarios such as spills.

The actual food items of many aquatic invertebrates, however, are not leafy aquatic vegetation, but detritus or benthic
algae. Should aquatic vegetation be affected by an accidental herbicide exposure, the detritus in the stream may
increase. Disturbance of benthic algae communities as a result of herbicide application would cause an indirect effect
(i.e., reduction in biomass at the base of the food chain) on all organisms living in the waterbody, including salmonids

¥ Physical damage to habitat may also be covered under an evaluation of critical habitat. Since all reaches of streams and rivers on BLM
land may not be listed as critical habitat, a generalized approach to potential damage to any habitat was conducted. This should satisfy a
general evaluation of critical habitats. Any potential for risk due to physical damage to habitat should be addressed specifically for areas
deemed critical habitat.
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(benthic algae are often the principal primary producers in streams). However, data for fluridone toxicity to benthic
algae were not found.

Based on an evaluation of the RQs calculated for this ERA, it is unlikely RTE fish, including salmonids, would be at
risk from the indirect effects this herbicide may have on the aquatic food chain. Exceptions to this include potential
acute effects to aquatic life from accidental spills, an extreme and unlikely scenario considered in this ERA to add
conservatism to the risk estimates. Appropriate and careful use of fluridone should preclude such an incident.

6.4.2 Physcal Disturbance

The potential for indirect effects to salmonids due to physical disturbance is less easy to define that the potential for
direct biological effects. Salmonids have distinct habitat requirements; any alteration to the coldwater streams in
which they spawn and live until returning to the ocean as adults can be detrimental to the salmonid population. Out of
the potential effects of herbicide application, it is likely the killing of instream and riparian vegetation would cause the
most important physical disturbances. The potential adverse effects could include, but would not necessarily be
limited to: loss of primary producers (Section 6.4.1); loss of overhead cover, which may serve as refuge from
predators or shade to provide cooling to the waterbodies; and increased sedimentation due to loss of riparian
vegetation.

Adverse effects caused by herbicides can be cumulative, both in terms of toxicity stress from break-down products
and other chemical stressors that may be present, and in terms of the use of herbicides on lands already stressed at a
larger scale. Cumulative watershed effects (CWEs) often arise in conjunction with other land use practices, such as
prescribed burning.g. In forested areas, herbicides are generally used in areas that have been previously altered, such
as cut or burned, during vegetative succession when invasive species may dominate. The de-vegetation of these
previously stressed areas can delay the stabilization of the substrate, increasing the potential for erosion and resulting
sedimentation in adjacent waterbodies.

No data to support the derivation of TRVs for terrestrial plants were found in the literature search. Therefore, the
potential effects of fluridone accidental spray or drift onto terrestrial vegetation, including riparian cover in salmonid
habitats, is not quantifiable. Having said this, land managers should consider the proximity of salmonid habitat to
potential application areas. It may be productive to develop a more site- and/or species-specific ERA in order to
ensure that the proposed herbicide application will not result in secondary impacts to salmonids especially associated
with loss of riparian cover.

6.5 Conclusions

The fluridone ERA evaluated the potential risks to many species using many exposure scenarios. Some exposure
scenarios are likely to occur, whereas others are unlikely to occur but were included to provide a level of conservatism
to the ERA. Individual RTE species were not directly evaluated. Instead, surrogate species toxicity data were used to
indirectly evaluate RTE species exposure. Higher trophic level receptors were also evaluated based on their life
history strategies; RTE species were represented by one of several avian or mammalian species commonly used in
ERA. To provide a layer of conservatism to the evaluation, lower LOCs and TRVs were used to assess the potential
impacts to RTE species.

Uncertainty factors and allometric scaling were used to adjust the toxicity data on a species-specific basis when they
were likely to improve applicability and/or conservatism. As discussed in Section 3.1, TRVs were developed using
the best available data; uncertainty factors were applied to toxicity data consistent with recommendation of Chapman
et al. (1998).

? The following website provides a more detailed discussion of CWEs http://www.humbolt1 .com/~heyenga/Herb.Drft.8 12 99.html.

BLM Vegetation Treatments Using Herbicides 6-9 November 2005
Ecological Risk Assessment - Fluridone



ENSR.
Potential secondary effects of fluridone use should be of primary concern for the protection of RTE species. Habitat
disturbance and disruptions in the food chain are often the cause of population declines of species. For RTE species,
habitat or food chain disruptions should be avoided to the extent practical. Some relationships among species are
mutualistic, commensalistic, or otherwise symbiotic. For example, many species rely on a particular food source or
habitat. Without that food or habitat species, the dependent species may be unduly stressed or extirpated. For RTE
species, these obligatory habitats are often listed by USFWS as critical habitats. Critical habitats are afforded certain
protection under the ESA. All listed critical habitat, as well as habitats that would likely support RTE species, should
be avoided, as disturbance to the habitat may have an indirect adverse effect on RTE species.

Herbicides may reduce riparian zones or harm primary producers in the waterbodies. The results of the ERA indicate
that non-target aquatic plants may be at risk from fluridone when accidents occur, such as spills. However, the effects
of aquatic herbicides in water are expected to be relatively transient and stream flow is likely to reduce herbicide
concentrations over time. Only very persistent pesticides would be expected to have effects beyond the year of their
application. An OPP report on the impacts of a terrestrial herbicide on salmonids indicated that if a listed salmonid
was not present during the year of application, there would likely be no concern (Turner 2003). Therefore, it is
expected that potential adverse impacts to food and aquatic cover would not occur beyond the season of application.

Based on the results of the ERA, it is unlikely RTE species would be harmed by appropriate and responsible use of
the herbicide fluridone on BLM-managed lands.
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TABLE 6-1
Surrogate Species Used to Derive Fluridone TRVs
Speciesin Fluridone L aboratory/Toxicity Studies Surrogate for

Honeybee Apis mellifera Pollinating insects
Mouse Cavia sp. Mammals
Rat Rattus norvegicus spp. Mammals
Dog Canisfamiliaris Mammals
Rabbit Leporidae sp Mammals
Mallard Anas platyrhynchos Birds
Bobwhite Quail Colinus virginianus Birds
Midge Chironomus tentans Aquatic invertebrates
Rainbow trout Oncorhynchus mykiss Fish/Salmonids
Fathead minnow Pimephales promelas Fish
American pondweed Potamogeton nodosus Non-target aquatic plants

TABLE 6-2

Surrogate Species Used in Quantitative ERA Evaluation
Species Trophic Level/Guild Pathway Evaluated

American robin Turdus migratorius Avian. invertivore/ vermivore/ Ingestion

nsectivore
Canada goose Branta canadensis Avian granivore/ herbivore Ingestion
Deer mouse Peromyscus maniculatus Mammalian frugivore/ herbivore =~ Direct contact and ingestion
Mule deer Odocolieus hemionus Mammalian herbivore/ gramivore  Ingestion
Bald eagle (northern) ;allaeetus leucocephalus Avian carnivore/ piscivore Ingestion

ascanus

Coyote Canislatrans Mammalian carnivore Ingestion
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TABLE 6-3
RTE Birdsand Sdlected Surrogates
RTE Avian Species Potentially Occurring on BLM Lands RTE Trophic Guild Surrogates
Marbled murrelet Brachyramphus marmoratus Piscivore Bald eagle
marmoratus

Western snowy plover

Piping plover

Mountain plover

Southwestern willow flycatcher

Northern aplomado falcon

Cactus ferruginous pygmy-owl

Whooping crane

California condor

Bald eagle

Brown pelican

Inyo California towhee
Coastal California gnatcatcher
Stellar’s eider

Yuma clapper rail

Spectacled eider

Least tern

Northern spotted owl

Mexican spotted owl

Least Bell’s vireo

Charadrius alexandrinus nivosus
Charadrius melodus

Charadrius montanus
Empidonax traillii extimus

Falco femoralis septentrionalis

Glaucidium brasilianum cactorum

Grus Americana
Gymnogyps californianus

Haliaeetus leucocephalus
Pelecanus occidentalis

Pipilo crissalis eremophilus
Polioptila californica californica
Polydticta stelleri

Rallus longirostris yumanensis

Somateria fischeri

Serna antillarum
Strix occidentalis caurina

Srix occidentalis lucida

Vireo bellii pusillus

Insectivore/ Piscivore
Insectivore
Insectivore
Insectivore

Carnivore

Carnivore

Piscivore

Carnivore

Piscivore

Piscivore

Omnivore [Granivore/ Insectivore]
Insectivore

Piscivore

Carnivore

Omnivore [Insectivore/ Herbivore]

Piscivore

Carnivore

Carnivore

Insectivore

American robin
American robin
American robin
American robin
Bald eagle
Coyote

Bald eagle
Coyote

Bald eagle
Bald eagle
Coyote

Bald eagle
Bald eagle
Canada goose
American robin
American robin
Bald eagle
Bald eagle
Coyote
American robin
Canada goose
Bald eagle
Bald eagle
Coyote

Bald eagle
Coyote

American robin
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TABLE 6-4
RTE Mammalsand Selected Surrogates
RTE Mammalian Species Potentially Occurring on BLM Lands RTE Trophic Guild Surrogates
Sonoran pronghorn Antilocapra americana sonoriensis Herbivore Mule deer
Pygmy rabbit Brachylagus idahoensis Herbivore Mule deer
Marbled murrelet Brachyramphus marmoratus marmoratus Piscivore Bald eagle
Gray wolf Canislupus Carnivore Coyote
Utah prairie dog Cynonys parvidens Herbivore Deer mouse
Morro Bay kangaroo rat Dipodomys heermanni morroensis Omnivore [Herbivore/  Deer mouse
Insectivore] American robin
Giant kangaroo rat Dipodomys ingens Granivore/ Herbivore Deer mouse
Fresno kangaroo rat Dipodomys nitratoides exilis Granivore/ Herbivore Deer mouse
Tipton kangaroo rat Dipodomys nitratoides nitratoides Granivore/ Herbivore Deer mouse
Stephens' kangaroo rat Dipodomys stephensi (incl. D. cascus) Granivore Deer mouse
Southern sea otter Enhydra |utris nereis Carnivore/ Piscivore Coyote
Bald eagle
Steller sea-lion Eumetopias jubatus Carnivore/ Piscivore Coyote
Bald eagle
Sinaloan jaguarundi Herpailurus (=Felis) yaguarundi tolteca Carnivore Coyote
Ocelot Leopardus (=F€lis) pardalis Carnivore Coyote
Lesser long-nosed bat Leptonycteris curosoae yerbabuenae Frugivore/ Nectivore Deer mouse
Mexican long-nosed bat Leptonycterisnivalis Herbivore Deer mouse
Canada lynx Lynx canadensis Carnivore Coyote
Amargosa vole Microtus californicus scirpensis Herbivore Deer mouse
Hualapai Mexican vole Microtus mexicanus hualpaiensis Herbivore Deer mouse
Black-footed ferret Mustela nigripes Carnivore Coyote
Riparian (=San Joaquin Valley) woodrat Neotoma fuscipesriparia Herbivore Deer mouse
Columbian white-tailed deer Odocoalieus virginianus leucurus Herbivore Mule deer
Bighorn sheep Ovis canadensis Herbivore Mule deer
Bighorn sheep Ovis canadensis californiana Herbivore Mule deer
Jaguar Panthera onca Carnivore Coyote
Woodland caribou Rangifer tanandus caribou Herbivore Mule deer
Northern Idaho ground squirrel Spermophilus brunneus brunneus Herbivore Deer mouse
Grizzly bear Ursusarctos horribilis Omnivore [Herbivore/ ~ American robin
Insectivore/ Piscivore] Mule deer
Bald eagle
San Joaquin kit fox Vulpes macrotis mutica Carnivore Coyote
Preble’s meadow jumping mouse Zapus hudsonius preblel Omnivore [Herbivore/  Deer mouse
Insectivore] American robin
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TABLE 6-5
RTE Reptilesand Selected Surrogates
RTE Reptilian Species Potentially Occurring on BLM Lands RTE Trophic Guild Surrogates
New Mexican ridge-nosed rattlesnake Crotaluswillardi obscurus Carnivore/ Insectivore Coyote/Bald eagle
American robin
Blunt-nosed leopard lizard Gambedlia silus Carnivore/ Insectivore Coyote/Bald eagle
American robin
Desert tortoise Gopherus agassi Zii Herbivore Canada goose
Giant garter snake Thamnophis gigas Carnivore/ Insectivore/ Piscivore ~ Coyote
American robin
Bald eagle
Coachella Valley fringe-toed lizard ~ Umainornata Insectivore American robin

Note: Five sea turtles are also listed species in the 17 states evaluated in this ERA. However, it is unlikely any exposure to herbicide
would occur to marine species.

TABLE 6-6
RTE Amphibiansand Selected Surrogates
RTE Amphibious Species Potentially Occurring on BLM Lands RTE Trophic Guild Surrogates
California tiger salamander ~ Ambystoma californiense Invertivore' Bluegill sunfish/Rainbow trout’
Vermivore” American robin*
Sonoran tiger salamander Ambystoma tigrinum stebbinsi Invertivore, Insectivore' Bluegill sunfish/Rainbow trout’
Carnivore, Ranivore? American robin®*
Desert slender salamander ~ Batrachoseps aridus Invertivore American robin*’®
Wyoming toad Bufo baxteri Insectivore Bluegill sunfish/Rainbow trout’
American robin*
Arroyo toad (=Arroyo Bufo californicus Herbivore' Bluegill sunfish/Rainbow trout’
southwestern toad) . ) 4
Invertivore American robin
California red-legged frog ~ Rana aurora draytonii Herbivore' Bluegill sunfish/Rainbow trout’
Invertivore? American robin*
Chiricahua leopard frog Rana chiricahuensis Herbivore' Bluegill sunfish/Rainbow trout’
Invertivore? American robin*

(1) Diet of juvenile (larval) stage.

(2) Diet of adult stage.

(3) Surrogate for juvenile stage.

(4) Surrogate for adult stage.

(5) Bratrachosepsaridusis a lungless salamander that has no aquatic larval stage, and is terrestrial as an adult.
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Species and Organism Traits That May I nfluence Her bicide Exposur e and Response

Characteristic M ode of Influence ERA Solution
Larger organisms have more surface area potentially
exposed during a direct spray exposure scenario. To evaluate potential impacts from direct spray, small
Body size However, larger organisms have a smaller surface organisms were selected (i.e., honeybee and deer
area to volume ratio, leading to a lower per body mouse).
weight dose of herbicide per application event.
. Not all of BLM lands are subject to nuisance It was assumed that all organisms evaluated in the ERA
Habitat preference

vegetation control.

were present in habitats subject to herbicide treatment.

Duration of
potential exposure
/home range

Some species are migratory or present during only a
fraction of year and larger species have home ranges
that likely extend beyond application areas, thereby
reducing exposure duration..

It was assumed that all organisms evaluated in the ERA
were present within the zone of exposure full-time (i.e.,
home range = application area).

Many chemical concentrations increase in higher

Although the herbicides evaluated in the ERA have
very low potential to bioaccumulate, BCFs were
selected to estimate uptake to trophic level 3 fish (prey

Trophic level trophic levels. item for the piscivores), and several trophic levels
(primary producers through top-level carnivore) were
included in the ERA.

Food preference Certain types of food or prey may be more likely to It was assumed that all types of food were susceptible

attract and retain herbicide.

to high deposition and retention of herbicide.

Food ingestion
rate

On a mass ingested per body weight basis, organisms
with higher food ingestion rates (e.g., mammals
versus reptiles) are more likely to ingest large
quantities of food (therefore, herbicide).

Surrogate species were selected that consume large
quantities of food, relative to body size. When ranges
of ingestion rates were provided in the literature, the
upper end of the values was selected for use in the
ERA.

The way an organism finds and eats food can
influence its potential exposure to herbicide.
Organisms that consume insects or plants that are

It was assumed all food items evaluated in the ERA

Foraging strategy underground are less likely to be exposed via were fully exposed to herbicide during spray or runoff
ingestion than those that consume exposed food items, events.
such as grasses and fruits.
While organisms with high metabolic rates may ingest
Metabolic and more food, they may also have the ability to excrete It was assumed that no herbicide was excreted readily
excretion rate herbicides quickly, lowering the potential for chronic | by any organism in the ERA.

impact.

Rate of dermal
uptake

Different organisms will assimilate herbicides across
their skins at different rates. For example, thick scales
and shells of reptiles and the fur of mammals are
likely to present a barrier to uptake relative to bare
skin.

It was assumed that uptake across the skin was
unimpeded by scales, shells, fur, or feathers.

Sensitivity to

Species respond to chemicals differently; some

The literature was searched and the lowest values from
appropriate toxicity studies were selected as TRVs.

herbicide species may be more sensitive to certain chemicals. Choosing the sensitive species as surrogates for the
TRV development provides protection to more species.
Response sites to chemical exposure may not be the
same among all species. For instance, the presence of .. . .
& ali sp nee, the pre Mode of toxicity was not specifically addressed in the
aryl hydrocarbon (Ah) receptors in an organism . .
.. . . s . ERA. Rather, by selecting the lowest TRV, it was

Mode of toxicity increase its susceptibility to compounds that bind to

proteins or other cellular receptors. However, not all
species, even within a given taxonomic group (e.g.,
mammals) have Ah receptors.

assumed that all species evaluated in the ERA were
also sensitive to the mode of toxicity.
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TABLE 6-8
Summary of Findings: I nter specific Extrapolation Variability

Per centage of Data Variability Accounted for Within a Factor of:

Type of Data

2 4 10 15 20 50 100 250 300
Bird LDs, - -- 90% -- -- - 99% 100% --
Mammal LDs, -- 58% -- -- 90% -- 96% - --
Bird and Mammal Chronic - - - - - 94% - - -

o/ (a)
Plants ggé‘;@ - 80%" - - - - 80%?

(a) Intra-genus extrapolation.
(b) Intra-family extrapolation.
(c) Intra-order extrapolation.
(d) Intra-class extrapolation.

TABLE 6-9
Summary of Findings:. I ntraspecific Extrapolation Variability
Type of Data Per centage of Data Variability Citation from Fairbrother and
Accounted for Within Factor of 10 Kaputska 1996
. Dourson and Starta 1983 as cited in Abt
0
490 probit log-dose slopes 92% AssoC., Inc. 1995
Bird LCsy:LC, 95% Hill et al. 1975
Bobwhite quail LCsy:LC, 71.5% Shirazi et al. 1994
TABLE 6-10
Summary of Findings: Acute-to-Chronic Extrapolation Variability
Per centage of Data Variability Citation from Fairbrother and
Typeof Data e
Accounted for Within Factor of 10 Kaputska 1996
Bird and mammal dietary o
toxicity NOAELS (n=174) 90% Abt Assoc., Inc. 1995
TABLE 6-11
Summary of Findings. LOAEL-to-NOAEL Extrapolation Variability
Per centage of Data Variability o .
Typeof Data Accounted for Within Factor of: Citation from Fairbrother and
5 10 Kaputska 1996
Bird and mammal LOAELs o o
and NOAFLs 80% 97% Abt Assoc., Inc. 1995
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TABLE 6-12
Summary of Findings: Laboratory to Field Extrapolations

Citation from Fairbrother and

Typeof Data Response K aputska 1996

3 0of 20 ECs lab study values were 2-fold

higher than field data.

3 of 20 ECs, values from field data were 2-

fold higher than lab study data

Shown to be more sensitive to

Bobwhite quail cholinesterase-inhibitors when cold- Maguire and Williams 1987
stressed (i.e., more sensitive in the field).

Plant ECs, Values Fletcher et al. 1990

Gray-tailed vole and deer

Laboratory data over-predicted risk Edge et al. 1995
mouse
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7.0 UNCERTAINTY IN THE ECOLOGICAL
RISK ASSESSMENT

Every time an assumption is made, some level of uncertainty is introduced into the risk assessment. A thorough
description of uncertainties is a key component that serves to identify possible weaknesses in the ERA analysis, and to
elucidate what impact such weaknesses might have on the final risk conclusions. This uncertainty analysis lists the
uncertainties, with a discussion of what bias—if any—the uncertainty may introduce into the risk conclusions. This
“bias” is represented in qualitative terms that best describe whether the uncertainty might 1) underestimate risk, 2)
overestimate risk, or 3) be neutral with regard to the risk estimates, or whether it cannot be determined without
additional study.

Uncertainties in the ERA process are summarized in Table 7-1. Several of the uncertainties warrant further evaluation
and are discussed below. In general, the assumptions made in this risk assessment have been designed to yield a
conservative evaluation of the potential risks to the environment from herbicide application.

7.1 Toxicity Data Availability

The majority of the available toxicity data was obtained from studies conducted as part of the USEPA pesticide
registration process. There are a number of uncertainties related to the use of this limited data set in the risk
assessment. In general, it would often be preferable to base any ecological risk analysis on reliable field studies that
clearly identify and quantify the amount of potential risk from particular exposure concentrations of the chemical of
concern. However, in most risk assessments it is more common to extrapolate the results obtained in the laboratory to
the receptors found in the field. It should be noted, however, that laboratory studies often actually overestimate risk
relative to field studies (Fairbrother and Kapustka 1996).

Only one fluridone incident report was available from the USEPAs Environmental Fate and Effects Division (EFED).
Incident reports can be used to validate both exposure models and hazards to ecological receptors. This report,
described in Section 2.3, listed direct contact with fluridone as the “probable” cause of tomato plant damage. No
terrestrial plant toxicity data was identified in the TRV derivation process, and impacts to terrestrial plants were not
assessed in the risk assessment. This incident report suggests that impacts to non-target terrestrial plants may be of
concern in accidental direct spray scenario. However, the use and severity of the impact were undetermined so it is
impossible to correlate the concentrations predicted by the accidental spay scenario with the incident report.

Species for which toxicity data are available may not necessarily be the most sensitive species to a particular
herbicide. These species have been selected as laboratory test organisms because they are generally sensitive to
stressors, yet they can be maintained under laboratory conditions. However, the selected toxicity value for a receptor
was based on a thorough review of the available data by qualified toxicologists and the selection of the most
appropriate sensitive surrogate species. The surrogate species used in the registration testing are not an exact match to
the wildlife receptors included in the ERA. For example, the only avian data available is for two primarily
herbivorous birds: the mallard duck and the bobwhite quail. However, TRVs based on these receptors were also used
to evaluate risk to insectivorous and piscivorous birds. Species with alternative feeding habits or species from
different taxonomic groups may be more or less sensitive to the herbicide than those species tested in the laboratory.

In general, the most sensitive available endpoint for the appropriate surrogate test species was used to derive TRVs.
This is a conservative approach since there may be a wide range of data and effects for different species. This
selection criterion for the TRVs has the potential to overestimate risk within the ERA. In some cases (i.e., coldwater
fish), chronic data was unavailable and chronic TRVs were derived from acute toxicity data, adding an additional
level of conservatism.
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There is also some uncertainty in the conversion of food concentration-based toxicity values (mg herbicide per kg
food) to dose-based values (mg herbicide per kg BW) for birds and mammals. Converting the concentration-based
endpoint to a dose-based endpoint is dependent upon certain assumptions, specifically the test animal ingestion rate
and test animal BW. Default ingestion rates for different test species were used in the conversions unless test-
specific values were measured and given. The ingestion rate was assumed to be constant throughout a test.
However, it is possible that a test chemical may positively or negatively affect ingestion, thus resulting in an over-
or underestimation of total dose.

For the purposes of pesticide registration, tests are conducted according to specific test protocols. For example, in the
case of an avian oral LDs, study, test guidance follows the harmonized Office of Pollution Prevention and Toxic
Substances (OPPTS) protocol 850.2100, Avian Acute Oral Toxicity Test or its Toxic Substances Control Act (TSCA)
or FIFRA predecessor (e.g, 40 CFR 797.2175 and OPP 71-1). In this test the bird is given a single dose, by gavage, of
the chemical and the test subject is observed for a minimum of 14 days. The LDsy derived from this test is the true
dose (mg herbicide per kg BW). However, dietary studies were selected preferentially for this ERA and historical
dietary studies followed 40 CFR 797.2050, OPP 71-2, or OECD 205, the procedures for which are harmonized in
OPPTS 850.2200, Avian Dietary Toxicity Test. In this test, the test organism is presented with the dosed food for 5
days, with 3 days of additional observations after the chemical-laden food is removed. The endpoint for this assay is
reported as an LCs, representing mg herbicide per kg food. For this ERA, the concentration-based value was
converted to a dose-based value following the methodology presented in the Methods Document (ENSR 2004c)'°.
Then the dose-based value was multiplied by the number of days of exposure (generally 5) to result in an LDs, value
representing the full herbicide exposure over the course of the test.

For fluridone, no toxicity data was identified for terrestrial plant species. This is a type of testing generally required
for pesticide registrations, but no information was identified in the FOIA review or other sources. This results in a
data gap, and therefore no quantitative evaluation of potential risks to non-target terrestrial plants was possible in the
risk assessment. As discussed above, one ecological incident was reported, which associated impacts to tomato plants
with fluridone. In addition the manufacturer’s user’s guide for the Sonar aquatic herbicide (Eli Lilly and Company
2003), indicated that some upland terrestrial species (i.e., grasses, sedges) are considered to be “sensitive” or
“intermediate” in their tolerance to the herbicide, while shoreline plants, (i.e., willow, cypress), were considered
“tolerant.” The Sonar labels (SePRO 2002a,b,c; SePRO 2003) warn against using treated water for irrigation
purposes for seven to thirty days after treatment. Even at the low fluridone concentrations used to treat milfoil,
some terrestrial plants may be sensitive to fluridone if they are watered with treated lake water. The incident report,
the user’s guide, and the herbicide labels indicate that fluridone may cause negative impacts to terrestrial plants (e.g.,
tomatoes, grasses, sedges), but that shoreline plants are more tolerant. It is these more tolerant shoreline plants that are
more likely to come in contact with fluridone during normal pond applications.

As indicated in Section 3.1, the toxicity data within the ERAs are presented in the units used in the reviewed studies.
Attempts were not made to adjust toxicity data to the % a.i. since it was not consistently provided in all reviewed
materials. In most cases the toxicity data applies to the a.i. itself, however, some data corresponds to a specific
product containing the a.i. under consideration, and potentially other ingredients (e.g., other a.i. or inert ingredients).
The assumption has been made that the toxicity observed in the tests is due to the a.i. under consideration. However, it
is possible that the additional ingredients in the different formulations also had an effect. The OPP’s Ecotoxicity
Database (a source of data for the ERAs) does not adjust the toxicity data to the % a.i. and presents the data directly
from the registration study in order to capture the potential effect caused by various inerts, additives, or other a.i. in
the tested product. In many cases the tested material represents the highest purity produced and higher exposure to the
a.i. would not be likely.

For fluridone, the percent a.i., listed in Appendix A when available from the reviewed study, ranged from 0.48% to
99%. The lowest % a.i. used in the actual TRV derivation was 33.3% in the study used to derive the acute TRV for
the honeybee. Adjusting the TRV to 100% of the a.i. (by multiplying the TRV by the % a.i. in the study) would lower

1 . . . .
0 Dose-based endpoint (yg/xe widay) = [Concentration-based endpoint (g /ig fooq) X Food Ingestion Rate (g food/day) )/ BW (kg)
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the bee TRV from 1,088 ug/bee to 362 ug/bee. Although this would increase the associated RQs, it would not result in
any additional LOC exceedances. The remaining TRVs are based on studies with at least 95% a.i., so the RQ changes
would be minimal. Several of the fish studies included in Appendix A were conducted with products containing 41 to
48% fluridone. However, to reduce the uncertainties in whether the toxicity in these studies was due to fluridone or to
other components, the values selected to derive the fish TRVs were based on studies containing 89 to 99% fluridone.
Selection of alternative studies and adjustment to reflect the % a.i. could result in a lower TRV'", but there would be a
level of uncertainty in this TRV due to the potential toxicity of the other components in the product.

7.2 Potential Indirect Effectson Salmonids

No actual field studies or ecological incident reports related to the effects of fluridone on salmonids were identified
during the ERA. Therefore, any discussion of direct or indirect impacts to salmonids was limited to qualitative
estimates of potential impacts to salmonid populations and communities. The acute fish TRV used in the risk
assessment was based on laboratory studies conducted with a salmonid, the rainbow trout, reducing the uncertainties
in this evaluation.

A discussion of the potential indirect impacts to salmonids is presented in Section 4.3.6, and Section 6.6 provides a
discussion of RTE salmonid species. These evaluations indicated that, in the conservative accidental exposure
scenarios evaluated, salmonids may be indirectly impacted by a reduction in food supply (i.e., fish and aquatic
invertebrates), but not a reduction in aquatic vegetative cover.

It is anticipated that these qualitative evaluations over-estimate the potential risk to salmonids due to the conservative
selection of TRVs for salmonid prey and vegetative cover, application of additional LOCs (with uncertainty/safety
factors applied) to assess risk to RTE species, and the use of conservative stream characteristics in the exposure
scenarios (i.e., low order stream, relatively small instantaneous volume, limited consideration of herbicide degradation
or absorption in models).

7.3 Ecological Risksof Degradates, Inert Ingredients,
Adjuvants, and Tank Mixtures

In a detailed herbicide risk assessment, it is preferable to estimate risks not just from the a.i. of an herbicide, but also
from the cumulative risks of inert ingredients (inerts), adjuvants, surfactants, and degradates. Other herbicides may
also factor into the risk estimates, as many herbicides can be tank mixed to expand the level of control and to
accomplish multiple identified tasks. However, using currently available models (e.g., AgDRIFT®), it is only practical
to calculate deterministic risk calculations (i.e., exposure modeling, effects assessment, and RQ calculations) for a
single a.i.

In addition, information on inerts, adjuvants, and degradates is often limited by the availability of, and access to,
reliable toxicity data for these constituents. The sections below present a qualitative evaluation of potential effects for
risks from inert ingredients, adjuvants, and tank mixtures.

7.3.1 Degradates

The potential toxicity of degradates, also called herbicide transformation products (TPs), should be considered when
selecting an herbicide. However, it is beyond the scope of this risk assessment to evaluate all of the possible
degradates of the various herbicide formulations containing fluridone. Degradates may be more or less mobile and

' Selection of the channel catfish study conducted using 41% fluridone and adjustment of that 96 hour LCs, (13.2 mg/L) to reflect the %
active ingredient would result in a warm water fish acute TRV of 5.4 mg/L. This value is lower than the selected value of 8.2 mg/L
conducted with a product containing 98 to 99% fluridone.
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more or less toxic in the environment than their source herbicides (Battaglin et al. 2003). Differences in
environmental behavior (e.g., mobility) and toxicity between parent herbicides and TPs makes prediction of potential
TP impacts challenging. For example, a less toxic, but more mobile bioaccumulative, or persistent TP may have the
potential to have a greater adverse impact on the environment resulting from residual concentrations in the
environment. A recent study indicated that 70% of TPs had either similar or reduced toxicity to fish, daphnids, and
algae than the parent pesticide. However, 4.2% of the TPs were more than an order of magnitude more toxic than the
parent pesticide, with a few instances of acute toxicity values below 1 mg/L (Sinclair and Boxall 2003). No evaluation
of impacts to terrestrial species was conducted in this study. The lack of data on the toxicity of degradates of fluridone
represents a source of uncertainty in the risk assessment.

732 Inerts

Pesticide products contain both active and inert ingredients. The terms “active ingredient” and “inert ingredient” have
been defined by Federal law—the FIFRA—since 1947. An a.i. is one that prevents, destroys, repels or mitigates the
effects of a pest, or is a plant regulator, defoliant, desiccant, or nitrogen stabilizer. By law, the a.i. must be identified
by name on the label, together with its percentage by weight. An inert ingredient is simply any ingredient in the
product that is not intended to affect a target pest. For example, isopropyl alcohol may be an a.i. and antimicrobial
pesticide in some products; however, in other products, it is used as a solvent and may be considered an inert
ingredient. The law does not require inert ingredients to be identified by name and percentage on the label, but the
total percentage of such ingredients must be declared.

In September 1997, the USEPA issued Pesticide Regulation Notice 97-6, which encouraged manufacturers,
formulators, producers, and registrants of pesticide products to voluntarily substitute the term “other ingredients” as a
heading for the inert ingredients in the ingredient statement. The USEPA made this change after learning the results of
a consumer survey on the use of household pesticides. Many consumers are misled by the term “inert ingredient,”
believing it to mean “harmless.” Since neither the federal law nor the regulations define the term “inert” on the basis
of toxicity, hazard or risk to humans, non-target species, or the environment, it should not be assumed that all inert
ingredients are non-toxic. Whether referred to as “inerts” or “other ingredients,” these components within an herbicide
have the potential to be toxic.

BLM scientists received clearance from the USEPA to review CBI on inert compounds in the following herbicides
under consideration in ERAs: bromacil, chlorsulfuron, diflufenzopyr, Overdrive® (a mix of dicamba and
diflufenzopyr), diquat, diuron, fluridone, imazapic, sulfometuron-methyl, and tebuthiuron. The information received
listed the inert ingredients, their chemical abstract number, supplier, USEPA registration number, percentage of the
formulation and purpose in the formulation. This information is confidential, and is therefore not disclosed in this
document. However, a review of available data for the herbicides is included in Appendix D.

The USEPA has a listing of regulated inert ingredients at http://www.epa.gov/opprd001/inerts/index.html. This listing
categorizes inert ingredients into four lists. The listing of categories and the number of inert ingredients found among
the ingredients listed for the herbicides are shown below:

e List 1 —Inert Ingredients of Toxicological Concern: None.
e List 2 — Potentially Toxic Inert Ingredients: None.
e List 3 — Inerts of Unknown Toxicity. 12.
e List4 — Inerts of Minimal Toxicity. Over 50.
Nine inerts were not found on EPA’s lists.

Toxicity information was also searched in the following sources:
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e TOMES (a proprietary toxicological database including EPA’s IRIS, the Hazardous Substance Data Bank,
the Registry of Toxic Effects of Chemical Substances [RTECS]).

e EPA’s ECOTOX database, which includes AQUIRE (a database containing scientific papers published on
the toxic effects of chemicals to aquatic organisms).

e TOXLINE (a literature searching tool).

e  Material Safety Data Sheets (MSDS) from suppliers.

e  Other sources, such as the Farm Chemicals Handbook.
e  Other cited literature sources.

Relatively little toxicity information was found. A few acute studies on aquatic or terrestrial species were reported. No
chronic data, no cumulative effects data and almost no indirect effects data (food chain species) were found for the
inerts in the herbicides.

A number of the List 4 compounds (Inerts of Minimal Toxicity) are naturally-occurring earthen materials (e.g. clay
materials or simple salts) that would produce no toxicity at applied concentrations. However, some of the inerts,
particularly the List 3 compounds and unlisted compounds, may have moderate to high potential toxicity to aquatic
species based on MSDSs or published data.

As a tool to evaluate List 3 and unlisted inerts in the ERA, the exposure concentration of the inert compound was
calculated and compared to toxicity information. As described in more detail in Appendix D, toxicity information
from the above sources was used in addition to the work of Muller (1980), Lewis (1991), Dorn et al. (1997), and
Wong et al. (1997) concerning aquatic toxicity of surfactants. These sources generally suggested that acute toxicity to
aquatic life for surfactants and anti-foam agents ranged from 1 to 10 mg/L, and that chronic toxicity ranged as low as
0.1 mg/L.

Appendix D presents the following general observation for fluridone: low application rates for fluridone resulted in
low exposure concentrations of inerts of much < 1 mg/L in all modeled cases. This indicates that inerts associated
with the application of fluridone are not predicted to occur at levels that would cause acute toxicity to aquatic life.
However, given the lack of specific inert toxicity data, it is not possible to state that the inerts in fluridone will not
result in adverse ecological impacts. It is assumed that toxic inerts would not represent a substantial percentage of the
herbicide, and that minimal impacts to the environment would result from these ingredients.

7.3.3 Adjuvantsand Tank Mixtures

Evaluating the potential additional/cumulative risks from mixtures and adjuvants of pesticides is substantially more
difficult than evaluating the inerts in the herbicide composition. While many herbicides are present in the natural
environment along with other pesticides and toxic chemicals, the composition of such mixtures is highly site-specific,
and thus nearly impossible to address at the level of the programmatic EIS.

Herbicide label information indicates whether a particular herbicide can be tank mixed with other pesticides.
Adjuvants, such as surfactants, crop oil concentrates, fertilizers, etc., may also be added to the spray mixture to
improve the herbicide efficacy. Without product specific toxicity data, it is impossible to quantify the potential
impacts of these mixtures. In addition, a quantitative analysis could only be conducted if reliable scientific evidence
allowed a determination of whether the joint action of the mixture was additive, synergistic, or antagonistic. Such
evidence is not likely to exist unless the mode of action is common among the chemicals and receptors.
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7331 Adjuvants

Adjuvants generally function to enhance or prolong the activity of an a.i. For terrestrial herbicides, adjuvants aid in
the absorption of the a.i. into plant tissue. Adjuvant is a broad term and includes surfactants, selected oils, anti-
foaming agents, buffering compounds, drift control agents, compatibility agents, stickers, and spreaders. Adjuvants
are not under the same registration guidelines as pesticides and the USEPA does not register or approve the labeling
of spray adjuvants. Individual herbicide labels identify which types of adjuvants are approved for use with a particular
herbicide.

In reviewing the labels of the a.i. fluridone, it is noted that there is not discussion regarding the addition of an
adjuvant, indicating that the herbicide does not need to have an adjuvant added to the spray mixture in order to
manage the vegetation. If an adjuvant is considered in the future, it is recommended that a compound with low
toxicity and low required volumes be selected to reduce the potential for the adjuvant to influence the toxicity of the
herbicide.

7.3.3.2 Tank Mixtures

In reviewing various labels of the different formulations of fluridone, the tank mixing of other aquatic herbicides is
presented as an option, but the specific a.i. are not identified. However, it is not generally within BLM practice to tank
mix fluridone with any other products. Therefore, additional modeling of tank mixes was not performed for fluridone.

In general it may be noted that selection of tank mixes, like adjuvants, is under the control of BLM land managers. To
reduce uncertainties and potential negative impacts, it is required that land managers follow all label instructions and
abide by any warnings. Labels for tank mixed products should be thoroughly reviewed and mixtures with the least
potential for negative effects should be selected. This is especially relevant when a mixture is applied in a manner that
may already have the potential for risk from an individual herbicide (e.g., runoff to ponds in sandy watersheds). Use
of a tank mix under these conditions is likely to increase the level of uncertainty in the potential unintended risk to the
environment.

7.4 Uncertainty Associated with Herbicide Exposure
Concentration Models

The ERA relies on different models to predict the off-site impacts of herbicide use. These models have been
developed and applied in order to develop a conservative estimate of herbicide loss from the application area to the
off-site locations.

As in any screening or higher-tier ERA, a discussion of potential uncertainties from fate and exposure modeling is
necessary to identify potential overestimates or underestimates of risk. In particular, the uncertainty analysis focused
on which environmental characteristics (e.g., soil type, annual precipitation) exert the biggest numeric impact on
model outputs. This has important implications not only for the uncertainty analysis itself, but also for the ability to
apply risk calculations to different site characteristics from a risk management point of view.

741 AgDRIFT®

Off-site spray drift and resulting terrestrial deposition rates and waterbody concentrations (hypothetical pond or
stream) were predicted using the computer model, AgDRIFT® Version 2.0.05 (SDTF 2002). As with any complex
ERA model, a number of simplifying assumptions were made to ensure that the risk assessment results would be
protective of most environmental settings encountered in the BLM land management program.

Predicted off-site spray drift and downwind deposition can be substantially altered by a number of variables intended
to simulate the herbicide application process including, but not limited to: nozzle type used in the spray application of
an herbicide mixture; ambient wind speed; release height (application boom height); and evaporation. Hypothetically,

BLM Vegetation Treatments Using Herbicides 7-6 November 2005
Ecological Risk Assessment - Fluridone



ENCR

INTERNATIONAL

any variable in the model that is intended to represent some part of the physical process of spray drift and deposition
can substantially alter predicted downwind drift and deposition patterns. Recognizing the lack of absolute knowledge
regarding all of the scenarios likely to be encountered in the BLM land management program, these assumptions were
developed to be conservative and likely result in overestimation of actual off-site spray drift and environmental
impacts.

7.5 Summary of Potential Sources of Uncertainty

The analysis presented in this section has identified several potential sources of uncertainty that may introduce bias
into the risk conclusions. This bias has the potential to 1) underestimate risk, 2) overestimate risk, or 3) be neutral
with regard to the risk estimates, or be undetermined without additional study. In general, few of the sources of
uncertainty in this ERA are likely to underestimate risk to ecological receptors. Risk is more likely to be
overestimated or the impacts of the uncertainty may be neutral or impossible to predict.

The following bullets summarize the potential impacts on the risk predictions based on the analysis presented above:

e Toxicity Data Availability — Although the species for which toxicity data are available may not necessarily be the
most sensitive species to a particular herbicide, the TRV selection methodology has focused on identifying
conservative toxicity values that are likely to be protective of most species; the use of various LOCs contributes
an additional layer of protection for species that may be more sensitive than the tested species (i.e., RTE species).

e Potential Indirect Effects on Salmonids — Only a qualitative evaluation of indirect risk to salmonids was
possible since no relevant studies or incident reports were identified; it is likely that this qualitative evaluation
overestimates the potential risk to salmonids due to the numerous conservative assumptions related to TRVs
and exposure scenarios, and the application of additional LOCs (with uncertainty/safety factors applied) to
assess risk to RTE species.

e Ecological Risks of Degradates, Inerts, Adjuvants, and Tank Mixtures — Only limited information is available
regarding the toxicological effects of degradates, inerts, adjuvants, and tank mixtures; in general, it is unlikely
that highly toxic degradates or inerts are present in approved herbicides. Also, selection of tank mixes and
adjuvants is under the control of BLM land managers and to reduce uncertainties and potential risks products
should be thoroughly reviewed and mixtures with the least potential for negative effects should be selected.

e Uncertainty Associated with Herbicide Exposure Concentration Models — Environmental characteristics (e.g.,
soil type, annual precipitation) will impact the three models used to predict the off-site impacts of herbicide
use (i.e., AgDRIFT, GLEAMS, CALPUFF); in general, the assumptions used in the models were developed to
be conservative and likely result in overestimation of actual off-site environmental impacts.

e General ERA Uncertainties — The general methodology used to conduct the ERA is more likely to overestimate
risk than to underestimate risk due to the use of conservative assumptions (i.e., entire home range and diet is
assumed to be impacted, aquatic waterbodies are relatively small, herbicide degradation over time is not applied
in most scenarios).
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TABLE 7-1
Potential Sour ces of Uncertainty in the ERA Process
Potential Sour ce of Direction of e
Uncertainty Effect Justification
. . . Available sources were reviewed for a variety of parameters.
Physical-chemical properties of
R . Unknown However, not all sources presented the same value for a parameter
the active ingredient S .
(e.g., water solubility) and some values were estimated.
. BLM lands cover a wide variety of habitat types. A number of
Food chain assumed o represent Unkn different exposure pathways have been included, but additional
those found on BLM lands own P pathway ’
pathways may occur within management areas.
Receptors included in food chain BLM lands cover a wide variety of habitat types. A number of
model assumed to represent Unknown different receptors have been included, but alternative receptors
those found on BLM lands may occur within management areas.
Some exposure parameters (e.g., body weight, food ingestion rates)
Food chain model exposure Unkn were obtained from the literature and some were estimated. Efforts
parameter assumptions own were made to select exposure parameters representative of a variety
of species or feeding guilds.
These model exposure assumptions do not take into consideration
the ecology of the wildlife receptor species. Organisms will spend
. . varying amounts of time in different habitats, thus affecting their
Assumption that receptor species . } . o
. 0 S overall exposures. Species are not restricted to one location within
will spend 100% of time in L . .
. . . . the application area, may migrate freely off-site, may undergo
impacted aquatic or terrestrial Overestimate L . .
- . seasonal migrations (as appropriate), and are likely to respond to
area (home range = application . e - . . .
arca) habitat quality in determining foraging, resting, nesting, and
nursery activities. A likely overly conservative assumption has
been made that wildlife species obtain all their prey items from the
application area.
The pond and stream were designed with conservative assumptions
Waterbody characteristics Overestimate | resulting in relatively small volumes. Larger waterbodies are likely
to exist within application areas.
Species differ with respect to absorption, metabolism, distribution,
Extrapolation from test species and excretion of chemicals. The magnitude and direction of the
P . Lest species Unknown difference may vary with species. It should be noted, though, that
to representative wildlife species ) . . X .
in most cases, laboratory studies actually overestimate risk relative
to field studies (Fairbrother and Kapustka 1996).
Toxicity to prey receptors may result in sickness or mortality.
Consumption of contaminated Fewer prey items would be available for predators. Predators may
Unknown Do . . L
prey stop foraging in areas with reduced prey populations, discriminate
against, or conversely, select contaminated prey.
The inhalation exposure pathways are generally considered
No evaluation of inhalation Und it insignificant due to the low concentration of contaminants under
exposure pathways nderestimate | . ral atmospheric conditions. However, under certain conditions,
these exposure pathways may occur.
It is unlikely that 100% of the application rate would be deposited
Assumption of 100% drift for 0 timat on a plant or animal used as prey by another receptor. As indicated
chronic ingestion scenarios veresimate | \ith the AgDRIFT® model (used to evaluate other herbicides in the
EIS), off-site drift is only a fraction of the applied amount.
Ecological exposure . It is unlikely any receptor would be exposed continuously to the
. Overestimate .
concentration full predicted EEC.
Oversimplification of dictary Assumptions were made thqt contamlna}teq prey (e.g.', vegetation,
Unknown fish) were the primary prey items for wildlife. In reality, other prey

items are likely consumed by these organisms.
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TABLE 7-1 (Cont.)

Potential Sour ces of Uncertainty in the ERA Process

Potential Source of Uncertainty D”Eﬁg of Jugtification
Risk estimates for direct spray and off-site drift scenarios generally

Degradation or adsorption of ) do not consider degradation or adsorption. Concentrations will tend

herbicide Overestimate |, qecrease over time from degradation. Organic carbon in water or
soil/sediment may bind to herbicide and reduce bioavailability.
Most risk estimates assume a high degree of bioavailability.

Bioavailability of herbicides Overestimate | Environmental factors (e.g., binding to organic carbon, weathering)
may reduce bioavailablity.

The dermal exposure pathway is generally considered insignificant

Limited evaluation of dermal due to natural barriers found in fur and feathers of most ecological

exposure pathways Unknown receptors. However, under certain conditions (e.g., for amphibians),
these exposure pathways may occur.

Amount of receptor’s body More or less than % of the honeybee or small mammal may be

exposed Unknown affected in the accidental direct spray scenarios.

Lack of toxicity information for Information is not available on the toxicity of herbicides to reptiles

amphibian and reptile species Unknown and amphibians resulting from dietary or direct contact exposures.
Information is not available on the toxicity of herbicides to RTE

Lack of toxicity information for species 1.resulting from dietary or di.rect contact exposures.

RTE species Unknown Uncertainty factors have.been applied t.o.attempt to assess risk to
RTE receptors. See Section 7.2 for additional discussion of
salmonids.

. ) Assumptions regarding the use of 3-fold uncertainty factors are

Safety factors applied to TRV Overestimate | p,qeq (f;l precedint, ra%her than scientific data. Y
The lowest data point observed in the laboratory may not be
representative of the actual toxicity that might occur in the

Use of lowest toxicity data to ) environment. Using the lowest reported chronic toxicity data point

derive TRVs Overestimate | »¢ o penchmark concentration is a very conservative approach,
especially when there is a wide range in reported toxicity values for
the relevant species. See Section 7.1 for additional discussion.

Use of NOAELSs may over-estimate effects since this measurement
) endpoint does not reflect any observed impacts. LOAELs may be

Use of NOAELs Overestimate | jors of magnitudes above observed literature-based NOAELSs, yet
NOAELSs were generally selected for use in the ERA.

Chronic toxicity screening values assume that ecological receptors
Use of chronic exposures to experience continuous, chronic exposure. Exposure in the
estimate effects of herbicides on | Qverestimate | environment is unlikely to be continuous for many species that may
receptors be transitory and move in and out of areas of maximum herbicide

concentration.

Although an attempt was made to have measures of effect reflect

Use of measures of effect Overestimate assessment endpoints, limited ayailable ecotoxicological literature
resulted in the selection of certain measures of effect that may
overestimate assessment endpoints.

TRVs for certain receptors were based on a limited number of

Lack of toxicity information for studies conducted primarily for pesticide registration. Additional

mammals or birds Unknown studies may indicate higher or lower toxicity values. See Section 7.1
for additional discussion.

TRVs were based on a limited number of studies conducted

Lack of seed germination toxicity Unknown primarily for pesticide registration. A wide range of germination

information

data was not always available. Emergence or other endpoints were
also used and may be more or less sensitive to the herbicide.
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TABLE 7-1 (Cont.)

Potential Sour ces of Uncertainty in the ERA Process

Potential Sour ce of Uncertainty D'rg]fle?; of Justification
Laboratory toxicity tests are normally conducted with species that
are highly sensitive to contaminants in the media of exposure.
Species used for testing in the Guidance manuals from regulatory agencies contain lists of the
laboratory assumed to be equally organisms that they consider to be sensitive enough to be protective
sensitive to herbicide as those Unknown of naturally occurring organisms. However, reaction of all species to
found within application areas. herbicides is not known, and species found within application areas
may be more or less sensitive than those used in the laboratory
toxicity testing. See Section 7.1 for additional discussion.
Effects on individual organisms may occur with little population or
Risk evaluated for individual . community level effects. However, as the number of affected
receptors only Overestimate | ;, 4ividuals increases, the likelihood of population-level effects
increases.
The RQ approach provides a conservative estimate of risk based on
Lack of predictive capability Unknown a “snapshot” of conditions; this approach has no predictive
capability.
S It is possible that physical stressors other than those measured may
Unidentified stressors Unknown | ¢t ecological communities.
Effect of decreased prey item Adverse population effects to prey items may reduce the foraging
populations on predatory Unknown | population for predatory receptors, but may not necessarily
receptors adversely impact the population of predatory species.
Multiple conservative ) Cumulative impact of multiple conservative assumptions predicts
assumptions Overestimate high risk to ecological receptors.
. . Only the active ingredient has been investigated in the ERA. Inerts,
Impact of the other ingredients . . . .
(c.g., inerts, adjuvants) in the Unknown adjuvants., agd tank.mlxtures may increase or dec.rease the 1mpact§
— - of the active ingredient. These uncertainties are discussed further in
application of the herbicide Section 7.3
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8.0 SUMMARY

Based on the ERA conducted for fluridone, there is the potential for risk to selected ecological receptors from
exposure to herbicides under specific conditions on BLM-managed lands. Table 8-1 summarizes the relative
magnitude of risk predicted for ecological receptors for each route of exposure. This was accomplished by comparing
the RQs against the most conservative LOC, and ranking the results for each receptor-exposure route combination
from ‘no potential’ to ‘high potential’ for risk. As expected, accidental exposure scenarios (i.e., direct spray and
accidental spills) may result in risk for non-target species (i.e., fish, aquatic invertebrates).

The following bullets summarize the risk assessment findings for fluridone under these conditions:

e Direct Spray — No acute risks were predicted for terrestrial wildlife (i.e., insects, birds, or mammals). Chronic
risk was only predicted for one receptor scenario, the small mammalian herbivore at the maximum
application rate. All other terrestrial animal exposure scenarios had RQs below the associated LOC. Risks to
terrestrial plants could not be evaluated as a result of a lack of toxicity information; however, one ecological
incident report suggests the potential for risk to terrestrial plants. No risks to non-target aquatic plants are
predicted when waterbodies are accidentally (streams) or intentionally (ponds) sprayed, but risks to fish or
aquatic invertebrates may occur when waterbodies are accidentally or intentionally sprayed.

e  Off-Site Drift to Non-Target Terrestrial Plants — Risks to terrestrial plants could not be evaluated because of
a lack of toxicity information; however, product literature and one ecological incident report suggest the
potential for risk.

e Accidental Spill to Pond — Risk to fish, aquatic invertebrates, and non-target aquatic plants may occur when
herbicides are spilled directly into the pond.

Based on the results of the ERA, it is unlikely that RTE species would be harmed by appropriate use of the herbicide
fluridone on BLM-managed lands.

8.1 Recommendations

The following recommendations are designed to reduce potential unintended impacts to the environment from the
application of fluridone:

e Select adjuvants carefully (none are currently ingredients in fluridone-containing Sonar products) since these
have the potential to increase the level of toxicity above that predicted for the a.i. alone. This is especially
important for application scenarios that already predict potential risk from the a.i. itself.

e Review, understand, and conform to “Environmental Hazards” section on herbicide label. This section warns
of known pesticide risks to wildlife receptors or to the environment and provides practical ways to avoid
harm to organisms or the environment.

e Avoid accidental direct spray on the stream to reduce the most significant potential impacts.

e  Use the typical application rate in the pond, rather than the maximum application rate, to reduce risk to fish
and aquatic invertebrates.

e Because the effects of normal herbicide application on terrestrial plants are uncertain, limit fluridone use in
areas where RTE plants are near application areas. Avoid accidental direct spray and off-site drift to
terrestrial plants to reduce potential impacts observed in a previous ecological incident report (Section 2.3).
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Observe buffer areas of at least 100 ft from terrestrial habitats for plane and helicopter application of
fluridone if potential impacts to terrestrial RTE species are of concern.

Limit fluridone application in wind, and monitor effects on adjacent terrestrial vegetation.

The results from this ERA assist the evaluation of proposed alternatives in the EIS and contribute to the development
of a BA, specifically addressing the potential impacts to proposed and listed RTE species on western BLM treatment
lands. Furthermore, this ERA will inform BLM field offices on the proper application of fluridone to ensure that
impacts to plants and animals and their habitat are minimized to the extent practical.
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TABLE 8-1
Typical Risk Levels Resulting from Fluridone Application
Exposure Category | Direct Spray/Spill Off-Site Drift Surface Runoff Wind Erosion
Typical Maximum Typical Maximum Typical Maximum Typical Maximum
Receptor Group Application | Application | Application | Application | Application | Application | Application | Application
Rate Rate Rate Rate Rate Rate Rate Rate
. . 0 0 NE NE NA NA NA NA
Terrestrial Animals
[16: 16] [15: 16]
Terrestrial Plants NE NE NE NE NA NA NA NA
(Typical Species)
Terrestrial Plants NE NE NE NE NA NA NA NA
(RTE Species)
) 0 M NA NA NA NA NA NA
Fish In The Pond
[2:2] [2:4]
] 0 L NA NA NA NA NA NA
Fish In The Stream
[2:2] [2:2]
Aquatic Invertebrates 0 H NA NA NA NA NA NA
In The Pond
[2:2] [1:4]
Aquatic Invertebrates L M NA NA NA NA NA NA
In The Stream
[1:2] [1:2]
Aquatic PlantsIn The 0 L NA NA NA NA NA NA
Pond
[2:2] [2: 4]
Aquatic PlantsIn The 0 0 NA NA NA NA NA NA
Stream
[2:2] [2:2]
0 0 NA NA NA NA NA NA
Piscivorous Bird
[1:1] [1:1]

Risk Levels:

0 = No Potential for Risk (majority of RQs < most conservative LOC).

L = Low Potential for Risk (majority of RQs 1-10 times the most conservative LOC).

M = Moderate Potential for Risk (majority of RQs 10-100 times the most conservative LOC).

H = High Potential for Risk (majority of RQs >100 times the most conservative LOC).

The reported Risk Level is based on the risk level of the majority of the RQs for each exposure scenario within each of the above
receptor groups and exposure categories (i.e., direct spray/spill, off-site drift, surface runoff, wind erosion). As a result, risk may be
higher than the reported risk category for some scenarios within each category. The reader should consult the risk tables in Section 4
to determine the specific scenarios that result in the displayed level of risk for a given receptor group.

Number in brackets represents Number of RQs in the Indicated Risk Level: Number of Scenarios Evaluated.

NA = Not applicable. No RQs calculated for this scenario.

In cases of a tie, the more conservative (higher) risk level was selected.
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Appendix A

Summary of Available and Relevant Toxicity Data from Ecological
Risk Assessment Literature Review for Fluridone

I ntroduction

A literature review and ecological data evaluation was conducted on nine herbicides that are currently being used
or are proposed for use by the Bureau of Land Management (BLM) for vegetation management on 261 million
acres of public lands in the Western U.S., including Alaska. The information gathered from this evaluation will be
included along with other collected data to derive toxicity reference values for use in the ecological risk assessment
(ERA; ENSR 2005). The ERA was conducted in conjunction with the Vegetation Treatments Programmatic
Ecological Impact Statement (PEIS) for the BLM. Scientific papers were gathered during this process to provide
data on acute and chronic toxicity of selected herbicides to the non-target species. The review process included
consideration of U.S. Fish and Wildlife Service (USFWS) draft literature search guidance. The nine herbicides that
were investigated during this evaluation were as follows:

Diflufenzopyr
Diquat

Fluridone

Imazapic
Sulfometuron-methyl
Bromacil
Chlorsulfuron
Diuron

Tebuthiuron

This review process was carried out in three tiers: Tier | — Literature search and preliminary review to select
individual manuscripts; Tier Il — Screening to determine whether the manuscript is acceptable; and Tier |11 —
Thorough review to obtain data for possible toxicity reference value (TRV) use. This report provides information
for fluridone; the other chemicals are discussed in separate reports.

Literature Search Methodology

The literature review process was initiated by conducting a keyword search pertaining to each of the nine
chemicals in selected databases. The keyword search for al databases, except for one (Chemical
Abstracts/Scifinder Scholar), included the herbicide name but not the commercial name (i.e., some commercial
names are common words). The search parameters for Chemical Abstracts consisted of the herbicide name and
chemical abstracts service (CAS) registry number. The open literature search was conducted at Colorado State
University, Fort Collins, Colorado. The search period for fluridone was from 1970 to 2002. The 12 databases
selected and searched were:

AGRICOLA

ASFA (Aquatic Sciences and Fisheries Abstracts)
Biological Sciences

BIOSIS/ Biological Abstracts

Chemical Abstracts/ Scifinder Scholar
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Environmental Science and Pollution Management
MedLine

Safety Science and Risk

Toxline

Water Resources Abstracts

Web of Science/ Science Citation Index
Zoological Records

All of the documents obtained in the open literature searches were then evaluated by a Senior Toxicologist to select
manuscripts pertaining to the specific objectives of this project (Tier 1). Relevant studies were those that were
judged, to the extent possible while searching literature databases (i.e., relying on title and abstract, when
available), to provide useful data for conducting the ERA. Relevant studies contained the following information at
a minimum:

e Acute (mortality vs. surviva) or chronic (largely growth or reproduction, although other sublethal data—if
available—were also considered potentially relevant) toxicity data for the active ingredient.

e Verifiable numeric endpoint values (e.g., LCsy, NOEC) that could be used in the risk characterization
process.

e Toxicity data for clinical test species (e.g., mice, rats) and species used for screening non-human impacts
(al other mammals, birds, invertebrates, algae, plants).

e Field or mesocosm studies were also included, but only if effects from exposure to the single herbicide in
guestion could be identified and separated from other stressors.

Literature that was excluded as part of thisinitial literature gathering process included:
e analytica chemistry studies;
¢ methods papers without specific toxicity data;
e modeling studies that contained no empirically-derived data; and

e reviews or reports that were not primary toxicity data sources (except as a source for obtaining primary
literature).

These search criteria enhanced the ability to screen scientific papers for the type of toxicity information needed in
the ERA. Hard copies of al manuscripts that met these criteria were then obtained for further evaluation. Once
articles were obtained, they were incorporated into a comprehensive management database (EndNote®). There
were 243 documents identified from this process and obtained for further consideration. The bibliography list of
articles obtained for fluridone isincluded in this report (Appendix A.1).

Literature Review M ethodology
A cursory review (Tier 1) was performed on each manuscript after a hard copy was obtained. Exclusion and

inclusion criteria to determine acceptability for further review were developed prior to the process in conjunction
with the BLM. Manuscripts were excluded that dealt only with the following subjects:

¢ Human hedlth effects
e  Effects on microorganisms: (e.g., fungi, bacteria)
e Genotoxic effects (mutagenic, carcinogenic)
e Bioassayson cells of awhole organism (e.g., rat hepatocytes, rat liver S9)
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o Effectson target plants (efficacy testing)
¢ Non-toxic effects (e.g., fate, transport, leaching, analytical methods)
e Mixturesincluding herbicides other than the nine being reviewed

In addition, manuscripts that solely included data on marine receptors were originaly excluded; however, these
data were later included because marine ecosystems could be adjacent to application areas on BLM lands.

Inclusion criteria and rating (on a scale of 1 [weak] to 5 [strong]) of issues that were to be emphasized (requiring a
subsequent review step) were as follows:

1. Effectson nontarget receptors related to ERA protocol

2. Chronic, sub-lethal, or reproductive effects that may have adverse effects on populations

3. Effectsform inerts, degradates, and metabolites

4. Studies with mixtures that include diuron and any of the 8 other herbicides (i.e., not containing other
herbicides)

5. Indirect effectsto food supply or cover

Additional criteriathat were used in reviewing papers (reviewers answered ‘Yes or ‘N0’) are listed below:

o Werethe corroborating studies described in sufficient detail (i.e., weight of evidence)?

e Did the study have a proper exposure dose, mechanism, and duration?

e Did the test include proper sample size, statistical analysis, and especialy statistical endpoints (e.g.,
NOAEL, ECs) or dose response curves?

e Were proper controls used and were they acceptable?

e Werethe data published in a peer-reviewed journal ?

Each of the 243 identified papers was scored on the selection criteria listed above, including documentation of the
number of test organisms, statistical analysis, proper use, and performance of controls, and the study was classified
as either “adequate” on “not adequate”.

In Tier 111, papers that were found to be acceptable for use were evaluated more thoroughly based on criteria
developed with the BLM, and the following information is included as a second review form page for each
manuscript (Appendix A.2):

Author(s).

Date of publication.

Title of publication.

Name of publication.

Herbicide(s) used in the study.

Receptor category: 20 g mammal, honey bee, 70 kg herbivore, small bird, large bird, non-target plants

(monocot and dicot), warmwater fish, coldwater fish, aguatic invertebrate, aguatic plant, aquatic

macrophyte). The specific life history stage was a so recorded when available.

e Exposure conditions specifying the formulation, concentration, or amount of active ingredient and
medium.

e Effect: Acute or sublethal effect end points of product formulations and breakdown products, and/or their

component chemicals, such as. larval and embryonic developmental effects, endocrine disruption,

reproductive impairment, changes in behavioral traits such as predator avoidance, feeding/appetite,

lethargy or excitement, homing ability, swimming speed, or attraction to or repulsion from the chemicals.

e Toxicity endpoints (e.g., NOAEL, ECs, L Csg, Or dose response curve).

e Degradates, inerts, if available.

e Ecological conditions of study (e.g., mescosm, static/flow-through, water quality parameters).

e Comments (e.g., mixture effects. additive, synergistic, or antagonistic effect end points of multiple
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products, other observations).

The Tier Il review for fluridone was conducted by only one senior toxicologist, while in the subsequent review
process (Tier 111), two senior toxicologist independently reviewed papers and determined data adequacy. The
reviews were then compiled, and the pertinent information was entered into a master spreadsheet documenting
review findings for possible use in TRV derivation. The documents used in this TRV derivation are designated in

bold in the bibliography (Appendix A.2), and the derivation of TRVs from all available sources is reported in the
ERA (ENSR 2005).

Results
There were 39 papers discovered in the review of the open literature for fluridone. Of these, 17 were further

reviewed as part of Tier 11l review, and 12 were incorporated into the spreadsheet for TRV derivation (Table 1;
Appendix A.3).

Tablel
Summary of the Results of the Open Literature Review for Fluridone
Total number of papers obtained for fluridone 39
Total number of papers accepted for Tier |l review 17
Total number of papers usedin TRV derivation 12

The data collected during this review resulted in toxicity information for aquatic plants, crustaceans, terrestrial and
aquatic insects, and fish (Appendix C). Data were available on the chronic toxicity of fluridone to several species
including a cladoceran, amphipod, midge, catfish, and duckweed (Lockhart et al. 1983; Hamelink et al. 1986). No
studies were found that examined the toxicity of degradation products of fluridone, although West et al. (1983) did
report bioconcentration factors in fish. There were no studies found that contained mixtures of fluridone with any
of the other eight herbicides evaluated. Studies were found that examined the potential decrease in aguatic
macrophyte biomass (Farone and McNabb 1993; Netherland et a. 1997) and native plant cover (Madsen et al.
2002) resulting from exposure to fluridone.
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Was the test of proper exposure dose, mechanism, & duration?

Ao

Did the test include proper sample size, statistical analysis (especially NOAEL,

or dose response curve)?

Wo - 7:9(5{7 aé 5ervq Hoas

i

Were proper controls used and was control performance acceptable? Mo
Are the data presented in a peer-reviewed journal? 2
Should evaluation of this paper continue in Task 2? ! A0

Additional comments regarding acceptance/rejection: Not o Sciowt Fic Steddy. Fiel 7
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. Reviewer/Date: | Pille~d ~ 2 Ala v 203
Title of Paper/Report: Effect oF (J‘A + oa +hg f’ AY fo Yo xiCt ky © F
F/l/"' Cla NO /6"\ - o - -
Author(s) —

Lors w. J.

Arderson

| Journal/Year/Vol:Pages |

Weoed Scimace s (13517 29

723 -220%

Task 1: Application of Selection Criteria

A. Indicate if the paper meets these exclusion criteria

Issue (deals only with )

Indicate Yesor No |

Human health effects

A p

Effects to microorganisms

Ao

Genotoxic effects (mutagenic, carcinogenic)

WMo

Bioassays to cells of a whole organism (e.g., rate hepatocytes, rat liver S9)

A0

Effects to target plants (efficacy testing)

AR

Nontoxic effects (e.g., fate, transport, leaching, analytical methods)

Ao

Mixtures including non-BLLM herbicides

L0

Marine receptors

A0

B. Issues to be emphasized

Issue

Rate Paperfrom 1 (Weak emphasis)
to S (Strong)

Effects on nontarget receptors related to ERA protocol

Chronic effects (e.g., reporductive) that may affect populations

5’['}‘;&3 ({'ts feemnt ffwi'— k)]

Inerts, degradates, metabolite effects

/

Mixtures of any of the five herbicides

{

Indirect effects (food supply, cover)

A

C. Other Criteria

Issue Indicate Yes or No
Are corroborating studies described? P4
Was the test of proper exposure dose, mechanism, & duration? Fone
Did the test include proper sample size, statistical analysis (especially NOAEL, 7’
or dose response curve)? -
Were proper controls used and was control performance acceptable? VoS
Are the data presented in a peer-reviewed journal? pes
Should evaluation of this paper continue in Task 2? | fes Ak S

Additional comments regarding acceptance/rejection:
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Task 2: Data Evaluation

Reviewer/Date: Pillewd / 6- 0 -03
| Partial Title of Paper/Report: | (= {fec t+ oF { ?ﬂ, +on the---

Herbicides Fleridona

tested:

20 g Mammal Honey Bee 70 kg Herbivore ' Large Bird

Small Bird Aquatic Invertebrate Warmwater Fish Coldwater Fish

Non-Target Plants ¢ Aquatic Plant (Macrophyte)> Other:
| Test Species: IA wer I Mfweaog (Po Tameoseren nodosa 5> Sr-z-m Po ned crazct CP. nmﬁ
P =
| Life Stage: ] Wm derb o ds
. Duration: } [-1o d. CXpoSura &A,J'Pfufc tieuns oo o 37c:7/<{\45

7 P = 7

Exposure Conditions

Formulation: N‘, C,‘mmprm}lz o rocluctl pepmad - me{‘[\q ( -3~ QAQV\ \1/ = -

Concentration/amount of active ingredient: Net Tudhe. [ 3~4-i F oo, oM othyl 5 Lo mv[ -
Medium (water, food, soil, etc.): 1/1/:2 o~ ¢ (g H)- Que i (_{ p\m,\@
Test Concentrations (if appropriate): /. 5 {0 oo M, - 7 :0 e C D 4= ¥ 55

i Test System (e.g., flow-thru, mesocosm, etc.): ’ S+ a +i C.

Test Svstem Menitoring

' Dissolved Oxvgen: | Conductivity:

! Temperature: NS | Organic Carbon (D or T):

f pH: Anmonia:

| Other ( ): Other ( ):

! Other ( ): | Other ( |

Biological and Statistical Endpoints
Endpoint | LC50/EC50 LIC( ) NOEC/NOAEC ! LOEC| Other( )
Mortality/Survival | |

 Growth L’m#i\ P npdosi o | op e G pt § d e&nogo#t’u@

L~e, m@[\ *p

Embrvo/Larval Develop.

I
{Mr.+lW‘§"US ’;np“ww [CH 75 / @;{t[}n_ru 2

Degradates/Inerts:

Additional Comments
and Observations:
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Reviewer/Date: Pillowd / §-F-03
Title of Paper/Report: F (vmi dene - A new c«_z,,‘u)-sc. herbecide
Author(s) W/{, /irr\o('d
Journal/'Year/Vol:Pages T Aeest- Plant Atanage /1171/ 7123033
ra (=4

Task 1: Application of Selection Criteria

A. Indicate if the paper meets these exclusion criteria

Issue (deals only with ) Indicate Yes or No

Hurnan health effects /{/ 2

Effects to microorganisms A 5

Genotoxic effects (mutagenic, carcinogenic) A

Bioassays to cells of a whole organism (e.g., rate hepatocytes, rat liver S9) /V o

Effects to target plants (efficacy testing) Ao

Nontoxic effects (e.g., fate, transport, leaching, analytical methods) Ao

Mixtures including non-BLM herbicides Ao

Marine receptors y4)

B. Issues to be emphasized

Rate Paper from 1 (Weak emphasis)

Issue to S (Streng)

Effects on nontarget receptors related to ERA protocol

Chronic effects (e.g., reporductive) that may affect populations }
Inerts, degradates, metabolite effects /
Mixtures of any of the five herbicides !

Indirect effects (food supply, cover) {

C. Other Criteria

freecro (‘(,\U@y~+(-6/~2*fe-,s T Ao KX o bguive Fons on ’y

Issue Indicate Yes or No
Are corroborating studies described? A
Was the test of proper exposure dose, mechanism, & duration? A
Did the test include proper sample size, statistical analysis (especially NOAEL,
or dose response curve)? Ao
| Were proper controls used and was control performance acoceptable? Yes —Cn [Tnawa
| Are the data presented in a peer-reviewed journal? E Fes |
Should evaluation of this paper continue in Task 2? | pogi |
Additional comments regarding acceptance/rejection: Stodied plan Ktow & bonthc
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Reviewer/Date: | PilHard / - S~10 -0F

Title of Paper/Report: A 2&9\9/*0.-1 CISAR Mo&le I {)Nc{! o-(—u}
Fhe acote torteckby - - o

Author(s) T Deviuens ¢ T Fla+in

Journal/Year/Vol:Pages SAR ¥ QSAR (w Fuvwen, g /oo /L1 284y

Task 1: Application of Selection Criteria

A. Indicate if the paper meets these exclusion criteria

Issue (deals only with ) Indicate Yes or No
Human health effects No
Effects to microorganisms ¥
Genotoxic effects (mutagenic. carcinogenic) I

Bioassays to cells of a whole organism (e.g.. rate hepatocytes, rat liver S9)

Effects to target plants (efficacy testing)

Nontoxic effects (e.g., fate, ransport, leaching, analytical methods)

Marine receptors

!
Mixtures including non-BLM herbicides ]
l

B. Issues to be emphasized

Issue Rate Paper from 1 (Weak emphasis)
to S (Strong)
Effects on nontarget receptors related to ERA protocol
Chronic effects (e.g., reproductive) that may affect populations Y /A
Inerts, degradates, metabolite effects o
Mixtures of any of the five herbicides
Indirect effects (food supply, cover)
C. Other Criteria
Issue Indicate Yes or No
Are corroborating studies described? A
Was the test of proper exposure dose, mechanism, & duration?
Did the test include proper sample size, statistical analysis (especially NOAEL,
or dose response curve)?
Were proper controls used and was control performance acceptable? |
Are the data presented in a peer-reviewed journal? Ve, - 2
Should evaluation of this paper continue in Task 2? [ ras

Additional comments regarding acceptance/rejection: Aot a. privesay 5oonG - Aol

o (yé*fa»u\«\ /Mc\‘lc.?}" d‘E//er‘Slack 336 —WAve | T
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Task 2: Data Evaluation
yd
Reviewer/Date: D [la~dl S T7-ti-ox
Panial Title of Paper/Report: | A & o4 Qj\q_/Q RNSar Mode | - .
Herbicides F lon tdona
tested:
20 g Mammal Honey Bee 70 kg Herbivore Large Bird
Small Bird Aquatic Invertebrate Warmwater Fish Coldwater Fish
Non-Target Plants Aquatic Plant (Macrophyte) Other:
Test Spacies:
Life Stage:
Duration:
Exposure Conditions
Formulasion:
Concentration/amount of active ingredient:
Medium (water, food, soil, etc.):
Test Concentrations (if appropriate):
Test System (e.g., flow-thru, mesocosm, etc.):
Test S}fstefn Monitoring
Dissolved Oxygen: Conductivity:
Temperature: Organic Carbon (D or T):
pH: Ammonia:
Other ( }: Other ( ):
Other ( )5 Other ( ):
Biological and Statistical Endpoints
Endpoint LCS0/EC50 IC { ) NOEC/NOAEC | LOEC] Other ( )
Mortality/Survival |
Growth
Reproduction
Embrvo/Larval Develop.
Degradates/Inerts:
Additional Comments ) _ e ) et . ‘
- ; . ¢ A o wre — N o tea, iCco~d
and Observations: \j ov < _P R | v “ o
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Reviewer/Date: Pillard / S-to~-sn
Title of Paper/Report: C f«w\?‘.‘zaﬁ e o -(q_,g,v(: o etland v ?a'fq *lon
Follodwing -~ - -
Author(s) S . Farone oc~d T M. Me Mabb
Journal/Year/Vol:Pages T Ascat. Plant. Mamag /1993 ./3i2i75-~(9
P Cd
Task 1: Application of Selection Criteria
A. Indicate if the paper meets these exclusion criteria
Issue (deals only with ) Indicate Yes or No

Human health effects

No

Effects to microorganisms

Genotoxic effects (mutagenic, carcinogenic)

Bioassays to cells of a whole organism (e.g., rate hepatocytes, rat liver S9)

Effects to target plants (efficacy testing)

Nontoxic effects (e.g., fate, transport, leaching, analytical methods)

Mixtures including non-BLM herbicides

Marine receptors

B. Issues to be emphasized

Issue

Rate Paper from 1 (Weak emphasis)
to S (Strong)

Effects on nontarget receptors related to ERA protocol 5
Chronic effects (e.g., reproductive) that may affect populations |
Inerts, degradates, metabolite effects !
Mixtures of any of the five herbicides |
Indirect effects (food supply, cover) |

C. Other Criteria

Issue Indicate Yes or No
Are corroborating studies described? fes
Was the test of proper exposure dose, mechanism, & duration? 2
Did the test include proper sample size, statistical analysis (especially NOAEL,
or dose response curve)? 7
Were proper controls used and was control performance acceptable? 2
Are the data presented in a peer-reviewed journal? Fec
Should evaluation of this paper continue in Task 2? . ] ,(/' 7 (_‘(e S¥ )

Additional comments regarding acceptance/rejection: RD ~ote
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Task 2: Data Evaluation

Reviewer/Date: T {%rc{
ial Title of Paper/R : i .
Parual Title of Paper/Report C &’\M\-];‘Q.S AN ﬁov\‘tal"?ﬂ/{- wet {akd
7 g
Herbicides Fleridone
tested:
20 g Mammal Honey Bee 70 kg Herbivore Large Bird
Small Bird Aquatic Invertebrate Warmwater Fish Coldwater Fish
(ﬂm—'l'arget P@ Aquatic Plant (Macrophyte) Other:
Test Species: 7:/:;"\6\ /c, _“Fo l(q_ Sat{(x Spg . ﬁ;(mp[]ﬂﬁé O‘{Q“S i
Life Stage: /'-’lév(-u.fe— T.:fcvw+$ -
Exposure Conditions
Formulation:
Concentration/amount of active ingredient:
Medium (water, food, soil, etc.): Modisa
Test Concentrations (if appropriate): N ean O pHu A Fo ~ { ~ B wax k; |
T - ®
Test System (e.g., flow-thru, mesocosm, etc.): A ¢ f*pc&-@_ Ao “O{/ [’Q A—.e N n /1 ¢ }ion !
1 1 /7
Test System Menitoring
Dissolved Oxygen: | Conductivity:
Temperature: | Organic Carbon (D or T):
PpH: | Amumnonia:
Other ( ): | Other ( ):
Other ( ): | Other ( Y.
Biolowical and Statistical Endpoints
Endpeint | LCSO/EC50 | IC{ ) | NOEC/NOAEC | LOEC! Other { )
Mortality/Survival — J b pmaraanmts 4 | (30D ppb | i ’
Growth scr&l /shab b L |
Reproduction Cotmiev i | Fos |
Embryo/Larval Develop. | | E !
| | E
1 E ?
Degradates/Inerts:

Additonal Comments
and Observations:

7 e L\am?( i

Ohservariens neada of Flaating - (eaF, ew\.eW, <
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Reviewer/Date: E TP HM /S gl l~a
Title of Paper/Report: F(umdo , Fom g v fie P {ceact o ‘;‘}"‘W
S SEWJ
Author(s) D L. Grautr et AL .
Journal/Year/Vol:Pages ProC . Socthorn Waed Sci. Sac. /19729 / 32:293-29%

Task 1: Application of Selection Criteria

A. Indicate if the paper meets these exclusion criteria

Issue (deals only with ) Indicate Yes or No
Human health effects N o)
Effects to microorganisms {

Genotoxic effects (mutagenic, carcinogenic)

Bioassays to cells of a whole organism (e.g., rate hepatocytes, rat liver S9)

Effects to target plants (efficacy testing) \

Nontoxic effects (e.g., fate, transport, leaching, analytical methods) Yeo, ~Accommu (e tioy
Mixtures including non-BLM herbicides Lo

Marine receptors /V O

B. Issues to be emphasized

Rate Paper from 1 (Weak emphasis)

Issue to S (Strong)

Effects on nontarget receptors related to ERA protocol

Chronic effects (e.g., reproductive) that may affect populations

Inerts, degradates, metabolite effects

Mixtures of any of the five herbicides

Indirect effects (food supply, cover)

C. Other Criteria

Issue Indicate Yes or No

Are corroborating studies described?

Was the test of proper exposure dose, mechanism, & duration?

Did the test include proper sample size, statistical analysis (especially NOAEL,
or dose response curve)?

Were proper controls used and was control performance acceptable?

Are the data presented in a peer-reviewed journal?

Should evaluation of this paper continue in Task 27 | /V o~ Ao Texicibty dea el

Additional comments regarding acceptance/rejection:
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Literature Review Form _ Page 1 of 2
| Reviewer/Date: Pilleewd /5 -(~03
Title of Paper/Report: FfFocts of herbicidoes ¢ Mrcro bial (nsecticidns
=X o - - - .
Author(s) . /- Haag ¢ G R. Qac)cku?(éw_m
Journal/Year/Vol:Pages T ,4-?‘,,&1# Ploawt _Ataa Qc,_;;,{,/ IR/ 29:Ss — S

Task 1: Application of Selection Criteria

A. Indicate if the paper meets these exclusion criteria

Issue (deals only with )

Indicate Yes or No

Human health effects

Ao

Effects to microorganisms

Genotoxic effects (mutagenic, carcinogenic)

Bioassays to cells of a whole organism (e.g., rate hepatocytes, rat liver S9)

Effects to target plants (efficacy testing)

Nontoxic effects (e.g., fate, transport, leaching, analytical methods)

Mixtures including non-BLM herbicides

Marine receptors

B. Issues to be emphasized

Issue

Rate Paper from 1 (Weak emphasis)
to 5 (Strong)

Effects on nontarget receptors related to ERA protocol

Chronic effects (e.g., reproductive) that may affect populations

Inerts, degradates, metabolite effects

Mixtures of any of the five herbicides

Indirect effects (food supply, cover)

!
i
|
!

C. Other Criteria

Issue Indicate Yes or No
Are corroborating studies described?
Was the test of proper exposure dose, mechanism, & duration? Ve ¢
Did the test include proper sample size, statistical analysis (especially NOAEL,
or dose response curve)? Je es -5 reps
Were proper controls used and was control performance acceptable? [£o%
Are the data presented in a peer-reviewed journal? e
Should evaluation of this paper conknue in Task 2? | Yo Mewn D0 onorinlim

Additional comments regarding acceptance/rejection:
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Task 2: Data Evaluation

Reviewer/Date: i Pillanrd/ 7-23~03

T i
Partial Title of Paper/Report: 1 EfFfmets oF herbicides and pnicrob m,é
z

Herbicides O st iQ/ Floridona

tested: 7

20 g Mammal HonevBee 70 kg Herbivore Large Bird

Small Bird 4 /Kquatic—ulnvenebrate j Warmwater Fish Coldwater Fish

Non-Target Plants AGIAGT Par (Macrophyte) Other:

Test Species:

Ba.adv.s a.'FFuruS (weaw ) H\; dré’tl/f& Do kt sdan e ( Dfﬂ bora 3

Life Stage:

3 cLFFl&us (q_‘;{g/i;"/')

/U jaklf{’a_ﬂa% C /Qruéc)

Duzration:

_/C[U{‘tcfd’/\-p

Exposure Conditions

Formulation: |« methy L3 g hony | =5~ L3

(’f‘ri'{"w"ut‘ﬂe’#\ /) ﬁf\fﬂm/{,j H(’H) iﬁ‘/ﬁacfsmﬁ@

Concentration/amount of active ingred'ient:

& (L,g Aof:w/c,r /ozf\

and Observations:

c_/a ta o~2

T Doa th of

+- (W %’Gr’!"
H. 00u klb'{‘ﬂ_*\ac ;"«\,47 /\e’ LS Serdl :Q ‘LZ"L!/

e & /oc’(pc;/

Medium (water, food, soil, etc.): Wates—
Test Concentrations (if appropriate): [, B L/ ba. o 3. 6 ./ hq’( 469 L mmS
Test System (e.g., flow-thru, mesocosm, etc.): <St¥ea tic 2
Test Sy stefn Monitoring

Dissolved Oxygen: Conductivity:
Temperature: Organic Carbon (D or T):
pH: Ammonia:
Other ( ): Other ( ):
Other ( ). Other ( ):

Biological and Statistical Endpoints
Endpoint LCS0/EC50 IC¢{ ) NOEC/NOAEC | LOEC! Other { )
Mortality/Survival [R , o« F5inis G2 _np .
Goowth Moptqlity M paKistande i 4O ppon
Reproduction ! i
Embryo/Larval Develop, | §
Degradates/Inerts:
Additional Comments £ \}V&* s, Com boned w T cheleted Copr eor

v ih  loss
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BLM National Vegetation EIS

Literature Review Form

. @Q"“'ﬁ?’i Y Page 1 of 2

Reviewer/Date: Pi{lend / 5~(1-0

Title of Paper/Report: Texict by of Flo~midona. +o A-poq BIC
ITwnvecte bhrotes ¢ Fish

Author(s) T L. Bamelink «+al,

Journal/Year/Vol:Pages

EFTd4C /ing6/ 5t 37~94

Task 1: Application of Selection Criteria

A. Indicate if the paper meets these exclusion criteria

Issue (deals only with) Indicate Yes or No

Human health effects

No

Effects to microorgenisms

!

Genotoxic effects (mutagenic, carcinogenic)

Bioassays to cells of a whole organism (e.g., rate hepatocytes, rat liver S9)

Effects to target plants (efficacy testing)

Nontoxic effects (e.g., fate, transpo:t, leaching, analytical methods)

Mixtures including non-BLM herbicides

Marine receptors

B. Issues to be emphasized

Issue Rate Paperfrom 1 (Weak emphasis)
to S (Strong)

Effects on nontarget receptors related to ERA protocol

Chronic effects (e.g., reproductive) that may affect populations ) 5”

Inerts, degradates, metabolite effects {

Mixtures of any of the five herbicides i

Indirect effects (food supply, cover) /

C. Other Criteria
- Issue Indicate Yes or No

Are corroborating studies described? [

Was the test of proper exposure dose, mechanism, & duration? Feos

Did the test include proper sample size, statistical analysis (especially NOAEL,

or dose response curve)?

v -
(es— LC5o5

Were proper controls used and was conirol performance acceptable? e s

Are the data presented in a peer-reviewed journal? T

Should evaluation of this paper continue in Task 2? | Y g

Additional comments regarding acceptance/rejection:  {/ e~y L Ppe Chrosic
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Task 2: Data Evaluation

Reviewer/Date:

Pl d 7525053

Partial Title of Paper/Report:

Totweity F Florcdone +o cx;w{f-zc_

[ PRV FoN ‘}e é/'al '{’FS

¥ e

Herbicides Fleeridone
tested:
20 g Mammal Honey Bee 70 kg Herbivore ' Large Bird
. / Tl el .
Smail Bird Aquatic Invertebrate ) Warmwater Fish Coldwater Fish

Non-Target Plants

Aquatic Plant (Macrophyte)

Other:

Test Species:

D@ﬁ}\mzx mog M\_‘

6@”4 Maonus ﬁjeudolamnae&‘/& .

Life Stage: C L\.m m»mug, m fu Mo s5vs, Opreconsoteg
Duration: !‘/w[gb(“‘ﬁ_ iame ALS (q “L nec tes _{“_p clu;- {Ca«b‘r
bc P‘; (=3
Exposure Conditions
FormUIatjon: .Tecévw(_u,(z ,’C!l/#'-\.glo@ ( ?6‘ ??{?0 ‘*—C»'}‘EUQ)
Concentration/amount of active ingredient:  , ~ |Fleld Forme (ation (5% artivadd 7 ?g N
Medium (water, food, soil, etc.): /‘/[/ ate ~
Test Concentrations (if appropriate): .
Test System (e.g., flow-thru, mesocosm, etc.): S—’tq;\-“_ ( Acu+ &5 'F/Ow- {_A ~ ( C ;4 ren iC_)
Test System Monitoring
Dissolved Oxvygen: Conductivity:
Temperature: Organic Carbon (D or T):
pH: Ammonia:
Other ( ): Other ( ):
Other ( ¥ | Other ( ):
Coo Supnlem auteay, LmsBiological and Statistical Endpoints
Endpoint LCSI/ECS0 ~ | IC( ) NOEC/NOAEC | LOEC| Other ( }
Mortalitv/Survival
Growth
Reproduction !

Embryo/Larval Develop.

Degradates/Inerts:

Additional Comments

and Observations:
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Task 2: Data Evaluation — Supplementary Data
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SePp. D to
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Reviewer:

S la

Partial Title of Paper/Report:
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. ] . { g/~ )
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BLM National Vegetation EIS

Literature Review Form A Page 1 of 2
| Reviewer/Date: i Ha«é’ S S-lL w0
Title of Paper/Report: = A pen monwtal Evaluvatien « & Flun doine

EfFec Fivenesg

. ¢

Author(s) A kanmarienos eval.
| Journal/Year/Vol:Pages T Asint Plaoayr Aemmagy /1353 27 % 2H94-2¢€
7 7

Task 1: Application of Selection Criteria

A. Indicate if the paper meets these exclusion criteria

Issue (deals only with ) Indicate Yesor No

Human health effects /‘/ )

Effects to microorgenisms

Genotoxic effects (mutagenic, carcinogenic)

Bioassays to cells of a whole organism (e.g, rate hepatocytes, rat liver S9)

Effects to target plants (efficacy testing)

Nontoxic effects (e.g., fate, wansport, leaching, analytical methods)

Mixtures including non-BLM herbicides

Marine receptors

B. Issues to be emphasized

Rate Paper from 1 (Weak emphasis)

Issue to 5 (Strong)

Effects on nontarget receptors related to ERA protocol

Chronic effects (e.g., reproductive) that may affect populations

Inerts, degradates, metabolite effects

Mixtures of any of the five herbicides

RN PR I

Indirect effects (food supply, cover)

C. Other Criteria

Issue Indicate Yes or No

Are corroborating studies described? Ao
Was the test of proper exposure dose, mechanism, & duration? Ao

Did the test include proper sample size, statistical analysis (especially NOAEL,
or dose respanse curve)?

Ao co nfﬁ&i“ /(/C? St< kS

Were proper controls used and was control performance acceptable? Al cow ool
Are the data presented in a peer-reviewed journal? Feos

/‘\
Should evaluation of this paper continue in Task 27 | s ( Fws £/

Additional comments regarding acceptance/rejection: /f/ % e contr (locd S tod \/
o I ¢ o«

}*Dw_g (?/mym&L )")O.ra\(\v? C’!,y@:ﬁf‘/\{ O < }Gag«&j} fo coay wforc,aS/C]\ﬂwf?j
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Task 2: Data Evaluation
Reviewer/Date: Pillad / 52-24/03
Partial Title of Paper/Report: Eﬂpe/\ jmewsal Evaluation a F Flomdone. o ~
Herbicides Floridon e
tested:
20 g Mammal Honey Bee 70 kg Herbivore ' Large Bird
Small Bird Aquatic Invertebrate WWarmwater Fish Coldwater Fish
Non-Target Plants Aquatic Plant (Macrophyte) Other:
Test Species: C\LQ}" P nes =% p‘eo
Life Stage: & 5 - 1,5 kg
Duration: vV Q o R @dq VS aFter VY {ica +lon
Exposure Conditions
Formulation: Sanar 445
Concensration/amount of active ingredient: Z-{ B s f—‘ fo ~ don-w
Medium (water, food, soil, etc.): We ¥ ,»—

Test Concentrations (if appropriate):

OIHR M/’Z_ o_/*Lo Actie Tm««,-,\ao(lck""

Test System (e.g., flow-thru, mesocosm, etc.):

/(/(JCMH e Ra '\Z}B?\Cﬁ&

Test Sy stem Monitoring

Dissolved Oxvgen: Conductivity:
Temperature: Organic Carbon (D or T):
pH: | Ammonia:
Other ( Y i Other ( ):
Other ( ): | Other ( ):

Riological and Statistical Endpoints_.
Endpoint LCS0/ECS0 IC(__ )  |NKOEGMNOAEC Y LOEC| Other ( )
Mortality/Survival X reysi
Growth 4 f )
Reproduction Mo ten i ne J)eis,
Embryo/Larval Develop.

C."»l.x., v ‘ﬂ(ﬂ 1 ﬁ(;‘/
NEAFC
Degradates/Inerts: : . . N
“feid  apph w!—mn

Additional Comments §
and Observations: 5\/ o Morta 2 {m/ to Ca P Ao 283
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Literature Review Form _ Page 1 of 2
| Reviewer/Date: | Pllard /5-12-07
Title of Paper/Report: Herblode ¢ Whiboton oF ﬁ/Q §5¢ Cerp ~

Ceeding en MNodailla

Author(s) ; < )
k.M. Kracko i R.L._Nsble
Journal/Year/Vol:Pages J. Af"'ﬂ\' Pl MM‘}’/ 199% / 3{1 2952 75~

Task 1: Application of Selection Criteria

A. Indicate if the paper meets these exclusion criteria

Issue (deals only with ) Indicate Yes or No

Human health effects Ng

Effects to microorganisms

Genotoxic effects (mutagenic, carcinogenic)

Bioassays to cells of a whole organism (e.g., rate hepatocytes, rat liver S9) I
Effects to target plants (efficacy testing) l
Nontoxic effects (e.g., fate, wransport, leaching, analytical methods) l

Mixtures including non-BLM herbicides

Marine receptors

B. Issues to be emphasized

Rate Paperfrom 1 (Weak emphasis)

Issue to S (Strong)

Effects on nontarget receptors related to ERA protocol

Chronic effects (e.g., reproductive) that may affect populations 23 -fen 47 ihe ra FOS

Inerts, degradates, metabolite effects | v
Mixtures of any of the five herbicides {
Indirect effects (food supply, cover) A

C. Other Criteria

Issue Indicate Yes or No

Are corroborating studies described? Ao
Was the test of proper exposure dose, mechanism, & duration? Voo
Did the test include proper sample size, statistical analysis (especially NOAEL, _
or dose response curve)? I €3
Were proper controls used and was control performance acceptable? Yeg
Are the data presented in a peer-reviewed journal? ¥
Should evaluasion of this paper conwnue in Task 27 | Fa s

Additional comments regarding acceptance/rejection:
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Task 2: Data Evaluation

Reviewer/Date: M illard / 2-2d-o>
Partial Title of Paper/Report: | {4 erbicide inKibition G?a‘aﬂ%% Carp #'QO‘Q‘?}' o

Herbicides . gvat | Floridene
tested: 7 7
20 g Mammal Honey Bee 70 kg Herbivore ' Large Bird
Small Bird Aquatic Invertebrate @annwawr @ Coldwater Fish
Non-Target Plants Aquatic Plant (Macrophyte) Other:
Test Species: Ctenopharvnysdon idella (Trolocd )
. 1
Life Stage: D-OO“:’)O’O e jﬁ»-\d (ons+h
Duratlon. M Leroces 5 s ;grﬁg PR, o (F{Usf‘ H CIIQM,) qﬂf (292 _(}Qd"“\ln-x &D{&;’@:z "")
>
Exposure Conditions
Formulation: Sonanr 5P®
Concentration/amount of active ingredient:
Medium (water, food, soil, etc.): f,;, ock — H \/C{ - [[ Y
Test Concenwations (if appropriate): Plasvs treated w 2 ppme Plowatr Y= TO s /2
Test System (e.g., flow-thru, mesocosm, etc.): /46;/.;’_“, e LTupad y Flosj.
¥
TestSystem Monitoring !
Dissolved Oxvgen: Conductivitv:
Temperature: QU A~ Organic Carbon (D or T):
pH: Ammonia:
Other ( ): Other ( ):
Other ( ): Other ( ):
Biological and Statistical Endpoints |
Endpoint LCSO/ECS0  [IC( ) | NOEC/NOAEC | LOEC! Other ( ) |
Mortalitv/Survival | | |
Growth | | |
Reproduction | | i i
Embrvo/Larval Develop. | | |
Dpelv codl ool co e |~ D c'}uﬁ-_’( | f 2 naan 0«'5},(/{,1 ~ Al |
te i (¢ - F’V-"‘\c/a»&- ! E !?bicm;,'ﬁé Flos- A frva To '*f
“ g
Degradates/Inerts:
Additional Comments This test indiates  phat Fieng “pp {icaten p2 vmg i 0 roducg
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Literature Review Form

Page 1 of 2 :. -

Title of Paper/Report:

I E?nd_g

Reviewer/Date: —T _f*);l /M/ “ 5 - 2-0D .
?‘5\‘515 1'6-5;@ ot Jg";'/‘i—f ; ev\de‘(’l'\'i“) Q"‘"—J ;{b P Jcm

Author(s)

K. A ngg(a/nd’ ar~d J’? Warne~

Task 1: Application of Selection Criteria

A. In_t:iic:a:lt_e_ if the paper meets ';thése exclusion criteria

Journal/Year/Vol:Pages ;')",,A%Uij_ Pf armt Mav\utga‘/i'?ﬁé)/zﬁ‘ Y3-46

-~ “Issue (deals only with)

Indicate Yes or No

Human health effects”

Ao

Effects to microorganisms

l

Genotoxic effects (mutagenic, carcinogenic)

Bioassays to cells of a whole organism (e.g., rate hepatocytes, rat liver S9)

Effects to target plants (efficacy testing)

|
!

Nontoxic effects (e.g., fate, transport, leaching, analytical methods)

Tes

Mixtures including non-BIM herbicides

Mo

Marine receptors

Ao

B. Issues to be emphasized

Rate Paper from 1 (Weak emphasis)

Issue to 5 (Strong)
Effects on nontarget receptors related to ERA protocol {
Chronic effects (e.g., reproductive) that may affect populations /
Inerts, degradates, metabolite effects |
Mixtures of any of the five herbicides {
Indirect effects (food supply, cover) |
C. Other Criteria
Issue Indicate Yes or No
Are corroborating studies described? Frs
Was the test of proper exposure dose, mechanism, & duration? A
Did the test include proper sample size, statistical analysis (especially NOAEL,
or dose response curve)? A
Were proper controls used and was control performance acceptable? VA
Are the data presented in a peer-reviewed journal? Fes

Should evaluation of this paper continue in Task 2? {

Mo

Additional comments regarding acceptance/rejection: No fo < {"a-;.\[ date - Ponsis Fanceq

d&)"& OV\/K/.
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Literature Review Form

Page 1 of 2

/
| Reviewer/Date: Pillerd / S-1303
Title of Paper/Report: Uptalte § toxiety of @rganmic ngMPéomJ';:
S«(—uc‘le’}‘i ot L oL . .
Author(s) W- Lo Lock hart etal.
| Journal/Year/Vol:Pages ALTM STR. xR0 L1953/ 60— %6

A o TZ)?‘L&O‘

Task 1: Application of Selegtion Criteria

A. Indicate if the paper meets these exclusion criteria

Hezw Assess©

6 A ?x/zmp-

Issue (deals only with ) Indicate Yes or No
Human health effects /\/ A
Effects to microorganisms Ne
Genotoxic effects (mutagenic, carcinogenic) o
Bioassays to cells of a whole organism (e.g., rate hepatocytes, rat liver S9) i
Effects to target plants (efficacy testing) l
Nontoxic effects (e.g., fate, transport, leaching, analytical methods) [
Mixtures including non-BLLM herbicides
Marine receptors W

B. Issues to be emphasized

Rate Paper from 1 (Weak emphasis)

Issue to 5 (Strong)
! Effects on nontarget receptors related to ERA protocol {
Chronic effects (e.g., reproductive) that may affect populations i
Inerts, degradates, metabolite effects AJA
Mixtures of any of the five herbicides DA

Indirect effects (food supply, cover)

f

C. Other Criteria

Issue Indicate Yes or No
Are corroborating studies described? Fe o
Was thetest of proper expeosure dose, mechanism, & duration? oo 4
Did the test include proper sample size, statistical analysis (especially NOAEL,
or dose response curve)? f cJS

Were proper controls used and was control performance acceptable?

(S ge ~o

Are the data presented in a peer-reviewed journal?

Yoy ~ A 5TAL  SEries

l_Should evaluation of this paper continue in Task 2? | o s

need o UA-f.xm, +o C’Uowp(@‘l—e

Additional comments regarding acceptance/rejection: MWWW
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Literature Review Form Page 2 of 2
Task 2: Data Evaluation
. 5 2 2 i
Reviewer/Date: + i {{oe / v daddy
s
Partial Title of Paper/Report: Upt’a fre a~d tokiciby oF OUQ/\A.\ < . .
Herbicides F [y~ done
tested:
20 g Mammal Honey Bee 70 kg Herbivore Large Bird
Small Bird Aquatic Invertebrate Warmwater Fish Coldwater Fish
Non-Target Plants é{_ﬁc Plant (Macrophth Other:
Test Species: Lonama hAnlinon
Life Stage: F' rp C‘ S
Duration: Tt Do day
[ 2uml
Exposure Conditions
Formulation: l Nos + Given
Concentration/amount of active ingredient: l WMot G iwen

A )] ] Y
oot ¢ paTS (1zaal)

Medium (water, food, soil, etc.): \ /q e
Test Concentrations (if appropriate): 0 3.ibr0’ T /34 | xw” /4 {6 Yo ,o( [ ¢ {O’ A
Test System (e.g., flow-thru, mesocosm, etc.): S fic 3. 16 X5

-

-

N4 Test Svstem Monitoring
Dissolved Oxvgen: Conductivity:
Temperature; 1y T es Organic Carbon (D or T):
pH: Anunonia:
Other ( ): Other ( ):
Other ( ) Other ( ):
Biclogical and StatisticalEndpoeints

Endpoint LCS0/ECS0 IC ( ) { NOEQNOAE; {| LOEC? Other (
Mertatity/Susvival. /> Aol Kot M (@ S’L\ —’\/3”
Growth —”
Reproduction
Embryo/Larval Develop.
Degradates/Inerts:
Additional Comments 'Pc«,P@A_ cggn_; not i tve o o Cﬂ C/@.Sc rip on

- Lhe stafismes sl o~ tle O (v, {(‘Q
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Reviewer/Date: i Ditlord ~ S-3-03
Title of Paper/Report: ‘Pr@d\c.ﬂof& oFf b{o(o teetl Qvo.f' cc.é;[l}?f oF

O#\ﬁm\c, C @Mtca(~ - -

Author(s)

l,(/i L. LockAar\t .- -

| Journal/Year/Vol:Pages AST "4}“‘“ Tor, Moz Assese SHCu £/ 1982/ A45TA
Task 1: Application of Selection Criteria

A. Indicate if the paper meets these exclusion criteria

Issue (deals only with ) Indicate Yes or No

Human health effects )\/ I
Effects to microorganisms ]

Genotoxic effects (mutagenic, carcinogenic) l

Bioassays to cells of a whole organism (e.g., rate hepatocytes, rat liver S9)

Effects to target plants (efficacy testing)

Nontoxic effects (e.g,, fate, wansport, leaching, analytical methods) Yeo /s — Mecomolotion

Mixtures including non-BLM herbicides

Marine receptors

B. Issues to be emphasized

Rate Paper from 1 (Weak emphasis)

Issue to 5 (Strong)

Effects on nontarget receptors related to ERA protocol

Chronic effects (e.g., reproductive) that may affect populations

Inerts, degradates, metabolite effects

Mixtures of any of the five herbicides

Indirect effects (food supply, cover)

S TP 766 ' 25%-272—

C. Other Criteria

Issue Indicate Yes or No
Are corroborating studies described? e
Was the test of proper €xposure dose, mechanism, & duration? res
Did the test include proper sample size, statistical analysis (especially NOAEL, - _ .
or dose response curve)? res-Dol Nor do ocEils
Were proper controls used and was control performance acceptable? Unbkinowua Ao Tud. of coytra
Are the data presented in a peer-reviewed journal? P26 w &5 TAL Se pmte s
Should evaluation of this paper continue in Task 2? | Ve s

Additional comments regarding acceptance/rejection: M

L
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Task 2: Data Evaluation

Reviewer/Date:

FPilard J 7- 3l-03

Partial Title of Paper/Report: ?ro‘ﬁ\chog C,F Ezo(?t‘w&( O.VQE(‘»éE(““( oF ...

F}UV‘I c{lor\\o

Herbicides

tested:

20 g Mammal Honﬁge_fh\ 70 kg Herbivore  ° Large Bird
Small Bird (Quatic Invertebrate ) Warmwater Fish Coldwater Fish

Non-Target Plants (Aquatic PYam (Macrophyte)) oter: Chirono s teutas 7 Lemna

Test Species: . AT
Life Stage: of X2 ( Sta o S Fyon q(s
Duration;

Exposure Conditions'
Formulation: Aot Gy enn
Concenwation/amount of active ingredient: Ao T Given
Medium (water, food, soil, etc.): W e b A
Test Concentrations (if appropriate):
Test System (e.g., flow-thru, mesocosm, etc.):

Test Svstem Monitoring
Dissolved Oxygen: Conductivity:
Temperature: Organi¢ Carbon (D or T):
pH: Ammonia:
Other ( ): Other ( ):
Other ( ) Other ( ¥

Biological and Statistical Endpoints

Endpoint LCS0/EC50 IC( ) NOEC/NOAEC | LOEC| Other ( )
Mortality/Survival
Growth
Reproduction 5
Embrvo/Larval Develop.

Degradates/Inerts:

Additional Comments
and Observations:

Deals 0'\/7 b b(OQCCUMu/Q‘fW«, Aot~

+0\{( Ct f\Y .
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Literature Review Form Page 1 of 2
Reviewer/Date: B Hond 45’ - (3-03
Title of Paper/Report: ﬁ/}//to (o {‘kc F(deane frratrmen s
?(\0"‘ Selective « % . -
Author(s) 3.0 Madsen =1 </,
Journal/Year/Vol:Pages Like 4 Roseryor /’Cm«;?} _/3009/ /3212 - 200

Task 1: Application of Selection Criteria

A. Indicate if the paper meets these exclusion criteria

Issue (deals only with )

Indic.ate Yesor No

Human health effects

Ao

Effects to microorganisms

Genotoxic effects (mutagenic, carcinogenic)

Bioassays to cells of a whole organism (e.g., rate hepatocytes, rat liver S9)

Effects to target plants (efficacy testing)

Nontoxic effects (e.g., fate, transport, leaching, analytical methods)

Mixtures including non-BLM herbicides

Marine receptors

B. Issues to be emphasized

Issue

Rate Paper from 1 (Weak emphasis)

to 5 (Strong)

Effects on nontarget receptors related to ERA protocol

Chronic effects (e.g., reproductive) that may affect populations

2

Inerts, degradates, metabolite effects

[

Mixtures of any of the five herbicides

/

Indirect effects (food supply, cover)

C. Other Criteria

4 - ./I/f::swa/\;ﬁ( }3(%‘{5

Issue Indicate Yes or No
Are corroborating studies described? Tes
Was the test of proper ¢xposure dose, mechanism, & duration? res
Did the test include proper sample size, statistical analysis (especially NOAEL, | . - N B A
or dose response curve)? €5 = Jwmpt€ ool
Were proper controls used and was control performance acceptable? Fes
Are the data presented in a peer-reviewed journal? | Yes

Should evaluation of this paper continue in Task 27

Additional comments regarding acceptance/rejection:

i Fec
Jn b/\‘é« {‘A"’)‘(
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Task 2: Data Evaluation
. .}
Reviewer/Date: TS o/ /DX N .
. ol e st an Jede g 1y (4
Partial Title of Paper/Report: holer (aubr Fl“r“)"""‘\ - S e Continl o
Garanion WM fal s o b pmedy .

Herbicides L u P oes

tested:

20 g Mammal Honey Bee 70 kg Herbivore Large Bird

Small Bigd Aquatic Invertebrate Warmwater Fish Coldwater Fish
@-Target g@ﬂf C:Qquatic Plant (Mwa}@&} Other:

Test Species: (,)k{:;&m, Cufl?(¢ﬁ+ {kf\)u)éa'.’) ‘t -{btﬁi Eif 2% (? S(’//ki'cf) "’O‘\'{"‘)?J

bV

Life Stage: )
Duration: L T S tod “

Exposure Copditions
Formulation; 5 = A“/W A <

Concentration/amount of active ingredient:

Medium (water, food, soil, etc.):

Test Concentrations (if appropriate):

S il

T dpdyitone [27prl Towil

Test System (e.g., flow-thru, mesocosm. 1T )8 1

79 cofl ks

A= A (4 Freo? LMas/ Test Svstem Monitoring

Dissolved Oxygen: Conductivity:

Temperature: Qrganic Carbon (D or T

pH: Ammonia:

Other ( ): Other (

Other ( ): Other ( |
Biological and Statistical Endpoints

Endpoint LCS0/EC50 IC ( ) NOEC/NOAEC | LOEC| Other{

Mortality/Survival

Growth

Reproduction

Embrvo/Larval Develop.

Degradates/Inerts:

and Observations:

— belpfid
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Literature Review Form

Page 1 of 2

Reviewer/Date: 2 Nard / T-1g-02

Title of Paper/Report:

Blbkv"\.;\ C\_L)t{“"y A d c{\Ss'erqTﬂau\ of Flu.. B e
u"\()@w car iy ¥ ~O [’vJ ('Uudl'floids

Author(s)

N. Motk 4 D. . - Bf@r\o\uv‘

Journal/Year/Vol:Pages 3. Eovicen. Sci. Heolrh /) 19%0/ Q25 447 -4y2

Task 1: Application of Selection Criteria

A. Indicate if the paper meets these exclusion criteria

Issue (deals only with)

Indicate Yes or No

Human health effects

Effects to microorganisms

Genotoxic effects (mutagenic, carcinogenic)

Bioassays tocells of a whole organism (e.g., rate hepatocytes, rat liver S9)

Effects to target plants (efficacy testing)

Nontoxic effects (e.g., fate, ransport, leaching, analytical methods)

Yes

Mixtures including non-BLM herbicides

Ne

Marine receptors

No

B. Issues to be emphasized

Issue

Rate Paper from 1 (Weak emphasis)

to S (Strong)

Effects on nontarget receptors related to ERA protocol

|

Chronic effects (e.g., reproductive) that may affect populations

_!

Inerts, degradates, metabolite effects

Mixtures of any of the five herbicides

Indirect effects (food supply, cover)

]
/
[

C. Other Criteria

Issue

Indicate Yes or No

Are corroborating studies described?

Was the test of proper exposure dose, mechanism, & duration?

Did the test include proper sample size, statistical analysis (especially NOAEL,
or dose response curve)?

Were proper controls used and was control performance acceptable?

Are the data presented in a peer-reviewed journal?

Should evaluation of this paper continue in Task 2? | Ao

Additional comments regarding acceptance/rejection: Ne torres +\/
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Literature Review Form

Page 1 of 2

t

| Reviewer/Date: Plland / 51303

ZN

Title of Paper/Report:

Dearaia,ﬂov\ of Ploriclone am Scb nesod
6‘6’5{3 U?\JP/‘ <‘U“L’(/0(M

.

Author(s)

L. é’./ftar;ufs/ R.-D. Corme s, C. P e

Journal/Year/Vol:Pages Destrcide Brochpua cmd P(\:ﬁs AP Y IR YT S

Task 1: Application of Selection Criteria

A. Indicate if the paper meets these exclusion criteria

Issue (deals only with)

Indicate Yes or No

Human heaith effects

Effects to microorganisms

Genotoxic effects (mutagenic, carcinogenic)

Bioassays to cells of a whole organism (e.g., rate hepatocytes, rat liver S9)

Effects to target plants (efficacy testing)

Nontoxic effects (e.g., fate, wansport, leaching, analytical methods)

Mixtures including non-BLM herbicides

3 fc.n(ﬁfz#ro»:
7 A

Marine receptors

A

B. Issues to be emphasized

Issue

Rate Paper from 1 (Weak empbhasis)
to 5 (Strong)

Effects on nontarget receptors related to ERA protocol

Chronic effects (e.g., reproductive) that may affect populations

Inerts, degradates, metabolite effects

/
S st abouk el

Mixtures of any of the five herbicides

/ rot tue 2f

Indirect effects (food supply, cover)

I

C. Other Criteria

Issue Indicate Yes or No
Are corroborating studies described? Fey
Was thetest of proper exposure dose, mechanism, & duration? fes

Did the test include proper sample size, statistical analysis (especially NOAEL,
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Are the data presented in a peer-reviewed journal? fes
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Task 1: Application of Selection Criteria

A. Indicate if the paper meets these exclusion criteria

Issue (deals only with) Indicate Yes or No
Human health effects A o
Effects to microorganisms

Genotoxic effects (mutagenic, carcinogenic)

Bioassays to cells of 2 whole organism (e.g., rate hepatocytes, rat liver 89) {
Effects to target plants (efficacy testing)

Nontoxic effects (e.g., fate, transport, leaching, analytical methods)
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Marine receptors l I

B. Issues to be emphasized

Rate Paper from 1 (Weak emphasis)

Issue to 5 (Strong)

Effects on nontarget receptors related to ERA protocol

Chronic effects (e.g., reproductive) that may affect populations

I
Inerts, degradates, metabolite effects [
Mixtures of any of the five herbicides [
Indirect effects {food supply, cover) f
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Issue Indicate Yes or No
Are corroborating studies described? ALA
Was the test of proper exposure dose, mechanism, & duration? i

Did the test include proper sample size, statistical analysis (especially NOAEL,
or dose response curve)?
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Are the data presented 1n a peer-reviewed journal? = g
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Task 1: Application of Selection Criteria

A. Indicate if the paper meets these exclusion criteria

Issue (deals only with)

Indicate Yes or No

Human health effects

Effects to microorganisms

Ao

Genotoxic effects (mutagenic, carcinogenic)

Bioassays to cells of a whole organism (e.g., rate hepatocytes, rat liver S9)

Effects to target plants (efficacy testing)

Nontoxic effects (e.g., fate, transport, leaching, analytical methods)
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Marine receptors

B. Issues to be emphasized
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Rate Paper from 1 (Weak emphasis)
to 5 (Strong)
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Inerts, degradates, metabolite effects
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Are corroborating studies described?
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Was the test of proper exposure dose, mechanism, & duration?

Did the test include proper sample size, statistical analysis (especially NOAEL,

or dose response curve)?

Were proper controls used and was control performance acceptable?

Are the data presented in a peer-reviewed journal?
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Task 1: Application of Selection Criteria

A. Indicate if the paper meets these exclusion criteria

Issue (deals only with) Indicate Yes or No
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Effects to microorganisms /V o)

Genotoxic effects (mutagenic, carcinogenic)
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Chronic effects (e.g., reproductive) that may affect populations ]
‘ Inerts, degradates, metabolite effects |
Mixtures of any of the five herbicides !
Indirect effecs (food supply, cover) /
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Are corroborating studies described? Mo,
Was the test of proper exposure dose, mechanism, & duration? ANe
Did the test include proper sample size, statistical analysis (especially NOAEL,
or dose response curve)? MNe _
Were proper controls used and was control performance acceptable? em—lopert T AR T 0, S
Are the data presented in a peer-reviewed journal? 7 Y /
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Human health effects A5
Effects to microorganisms Ve
Genotoxic effects (mutagenic, carcinogenic) M::z

Bioassays to cells of a whole organism (e.g., rate hepatocytes, rat liver S9)
Effects to target plants (efficacy testing)

Nontoxic effects (e.g., fate, ransport, leaching, analyticai methods) ]
Mixtures including non-BLM herbicides
Marine receptors |

B. Issues to be emphasized

Issue Rate Paper from 1 (Weak emphasis)
to 5 (Strong)

Effects on nontarget receptors related to ERA protocol
Chronic effects (e.g., reproductive) that may affect populations 2
Inerts, degradates, metabolite effects
Mixtures of any of the five herbicides
Indirect effects (food supply, cover)
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|
}

C. Other Criteria

Issue Indicate Yes or No

Are corroborating studies described?

Was the test of proper exposure dose, mechanism, & duration?

Did the test include proper sample size, statistical analysis (especially NOAEL,
or dose response curve)?

Were proper controls used and was control performance acceptable?

Are the data presented in a peer-reviewed journal?
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Task 1: Application of Selection Criteria

A. Indicate if the paper meets these exclusion criteria

Issue (deals only with )

Indicate Yes or No

Human health effects Ao
Effects to microorganisms Yoc

Genotoxic effects (mutagenic, carcinogenic) ) Ae
Bioassays to cells of a whole organism (e.g., rate hepatocytes, rat liver S9) A n

Effects to target plants (efficacy testing)

A

Nontoxic effects (e.g., fate, transport, leaching, analytical methods)
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Mixtures including non-BLM herbicides

A

Marine receptors

Yo

B. Issues to be emphasized

Issue

Rate Paper from 1 (Weak emphasis)

to S (Strong)

Effects on nontarget receptors related to ERA protocol

Chronic effects (e.g., reproductive) that may affect populations

Inerts, degradates, metabolite effects

Mixtures of any of the five herbicides

Indirect effects (food supply, cover)

!
PN
|
L

C. Other Criteria

Issue Indicate Yes or No
Are corroborating studies described? Yoo
Was the test of proper exposure dose, mechanism, & duration? A
Did the test include proper sample size, statistical analysis (especially NOAEL, /V
or dose response curve)? 4
Were proper controls used and was control performance acceptable? A A
Are the data presented in a peer-reviewed journal? Feg
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Task 1: Application of Selection Criteria

A. Indicate if the paper meets these exclusion criteria

Issue (deals only with )

Indicate Yes or No

Human health effects

Effects to microorganisms

No
\

Genotoxic effects (mutagenic, carcinogenic)

l

Bioassays to cells of a whole organism (e.g., rate hepatocytes, ratliver S9)

Effects to target plants (efficacy testing)

Nontoxic effects (e.g., fate, transport, leaching, analytical methods)

Yes ~Fate

Mixtures including non-BLM herbicides

Ao

Marine receptors

Ao

B. Issues to be emphasized

Issue

Rate Paper from 1 (Weak emphasis)
to S (Strong)

Effects on nontarget receptors related to ERA protocol

Chronic effects (e.g., reproductive) that may affect populations

[

Inerts, degradates, metabolite effects

= ValFely
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Issue Indicate Yes or No
Are corroborating studies described? Y o
Was the test of proper exposure dose, mechanism, & duration? Yes
Did the test include proper sample size, statistical analysis (especially NOAEL, y
or dose response curve)? A
Were proper controls used and was control performance acceptable? Ve
Are the data presented in a peer-reviewed journal? i
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Task 1: Application of Selection Criteria

A. Indicate if the paper meets these exclusion criteria

Issue (deals only with )

Indicate Yes or No

Hurman health effecs
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Effects to microorganisms

i

Genotoxic effecs {mutagenic, carcinogenic)

l

Bioassays to cells of a whole organism (e.g., rate hepatocytes, rat liver S9)

Effects to target plans (efficacy testing)

Nontoxic effects (e.g., fate, transport, leaching, analytical methods)

Fﬂ'«."ﬁrtﬁ - B (0cvuantrg Yo

Mixtures including non-BLM herbicides

Mo

Marine receptors

Ao

B. Issues to be emphasized

Issue

Rate Paper from 1 (Weak emphasis)
to 5 (Strong)

Effects on nontarget receptors related to ERA protocol

Chronic effects (e.g., reproductive) that may affect populations

2

Inerts, degradates, metabolite effects

|

Mixtures of any of the five herbicides

!

Indirect effects {food supply, cover)
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Issue Indicate Yes or No
Are corroborating studies described? o
Was the test of proper exposure dose, mechanism, & duration? [

Did the test include proper sample size, statistical analysis (especially NOAEL,

or dose response curve)?

K‘} = Flerdone B(ocucu-

Were proper controls used and was control performance acceptable?

Are the data presented in a peer-reviewed journal?
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Task 1: Application of Selection Criteria

A. Indicate if the paper meets these exclusion criteria

Issue (deals only with ) Indicate Yes or No

Human health effects N 5

Effects to microorganisms

Genotoxic effects (mutagenic, carcinogenic)

Bioassays to cells of a whole organism (e.g., rate hepatocytes, ratliver S9)

Effects to target plants (efficacy testing)

Nontoxic effects (e.g., fate, ransport, leaching, analytical methods) _ng-g - Q (oCON .
Mixtures including non-BLM herbicides Ao
Marine receptors Ao

B. Issues to be emphasized

Rate Paper from 1 (Weak emphasis)

Issue to 5 (Strong)

Effects on nontarget receptors related to ERA protocol

Chronic effects (e.g., reproductive) that may affect populations 2
Inerts, degradates, metabolite effects )
Mixtures of any of the five herbicides )

Indirect effects (food supply, cover)
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C. Other Criteria

Issue Indicate Yes or No
Are corroborating studies described? L o
Was the test of proper exposure dose, mechanism, & duration? Feq
Did the test include proper sample size, statistical analysis (especially NOAEL, C /
or dose response curve)? tes Mo
Were proper controls used and was control performance acceptable? Aot cfmnn e i se teed
Are the data presented in a peer-reviewed journal? Voo e !
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Gves P}zo concomu trztion o torms

For F/l/faa’ﬁn..




BLM National Vegetation EIS

Literatnre Review Form

Page 1 of 2

| Reviewer/Date: Pillard / §-20-03

Title of Paper/Report: Bio avel l "-L[';{“Ly S SUx Orqamic chewnrcals o
CAlvamo&uug Yendauws et cr.r-j

Author(s) D.c. G. AMuitrn ata (

Journal/Year/Vol:Pages ETdC /i8> /D« 269-251.

Task 1: Application of Selection Criteria

A. Indicate if the paper meets these exclnsion criteria

Issue (deals only with )

Indicate Yes or No

Human health effects

/Mo

Effects to microorganisms

Genotoxic effects (mutagenic, carcinogenic)

Bioassays to cells of a whole organism (e.g., rate hepatocytes, rat liver S9)

Effects to target plants (efficacy testing)

Nontoxic effects (e.g., fate, transport, leaching, analytical methods)

Yes

Mixtures including non-BLM herbicides

Marine receptors

Ab
Ao

B. Issues to be emphasized

Issue

Rate Paper from 1 (Weak emphasis)

to S (Strong)

Effects on nontarget receptors related to ERA protocol

Chronic effects (e.g., reproductive) that may affect populations

Inerts, degradates, metabolite effects

Mixtures of any of the five herbicides

Indirect effects (food supply, cover)

e, e po [

C. Other Criteria

Issue Indicate Yes or No
Are corroborating studies described? Yes
Was the test of proper exposure dose, mechanism, & duration? 7
Did the test include proper sample size, statistical analysis (especially NOAEL, >
or dose response curve)? e
Were proper controls used and was control performance accepmble? Mot ndice bad
Are the data presented in a peer-reviewed journal? Via ¢
Should evaluation of this paper continue in Task 2? | N o
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Task 1: Application of Selection Criteria

A. Indicate if the paper meets these exclusion criteria

Issue (deals only with )

Indicate Yesor No

Human health effecs

No

Effects to microorganisms

[

Genotoxic effecs {mutagenic, carcinogenic)

Bioassays to cells of a whole organism (e.g., rate hepatocytes, rat liver S9)

Effects to target plants (efficacy testing)

l
/
|

Nontoxic effecss (e.g., fate, transport, leaching, analytical methods)

[

Mixtures including non-BLM herbicides

/

Marine receptors

!

B. Issues to be emphasized

Issue

Rate Paper from 1 (Weak empbhasis)
to S (Strong)

Effects on nontarget receptors related to ERA protocol

Chronic effects {e.g., reproductive) that may affect populations

2 Pradie e choaner cFois

Inerts, degradates, metabolite effects

[

Mixtures of any of the five herbicides

[

Indirect effects (food supply, cover)
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C. Other Criteria

Issue

Indicate Yes or No

Are cotroborating studies described?

A

Was the test of proper exposure dose, mechanism, & duration?

i

Did the test include proper sample size, statistical analysis (especially NOAEL,

or dose response curve)?

Were proper controls used and was control performance acceptable?

Are the data presented in a peer-reviewed journal?
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Should evaluation of this paper continue in Task 2? |
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Task 1: Application of Selection Criteria

A. Indicate if the paper meets these exclusion criteria

Issue (deéls only with )

Indicate Yes or No

Human health effects

Mo
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Genotoxic effects {mutagenic, carcinogenic)

Ao

Bioassays to cells of a whole organism (e.g., rate hepatocytes, rat liver S9)

i

Effects to target plants (efficacy testing)

f

Nontoxic effects (e.g., fate, transport, leaching, analytical methods)

Mixtures including non-BLM herbicides

Marine receptors

B. Issues to be emphasized

Issue

Rate Paper from 1 (Weak emphasis)
to 5 (Strong)

Effects on nontarget receptors related to ERA protocol

Chronic effects {(e.g., reproductive) that may affect populations

Inerts, degradates, metabolite effects

Mixtures of any of the five herbicides

Indirect effects (food supply, cover)

]
/
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T 2l i
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Issue Indicate Yes or No
Are corroborating studies described? Yesu
Was the test of proper exposure dose, mechanism, & duration? Fes
Did the test include proper sample size, statistical analysis (especially NOAEL, .
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Were proper conuols used and was control performance acceptable? Ve s
Are the data presented in a peer-reviewed journal? Ao
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Effects to target plants (efficacy testing)

Nontoxic effects (e.g., fate, transport, leaching, analytical methods)

res

Mixtures including non-BLM herbicides

Ao

Marine receptors

%)

B. Issues to be emphasized

Rate Paper from 1 (Weak emphasis)

Issue to 5 (Strong)
Effects on nontarget receptors related to ERA protocol
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Was the test of proper exposure dose, mechanism, & duration? AL A
Did the test include proper sample size, statistical analysis (especially NOAEL,
or dose response curve)?
Were proper conwols used and was control performance acceptable?
Are the data presented in a peer-reviewed journal? &
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Genotoxic effects (mutagenic, carcinogenic)
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Nontoxic effects (e.g., fate, transport, leaching, analytical methods)
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Effects to sarget plants (efficacy testing)
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Task 2: Data Evaluation

Reviewer/Date: Moo n ! U'w],/ ~1 Ay [ 20032

" | Drsstption £ e Explinabi U Prosbe basbiode flarioon
Partial Title of Paper/Report: Toen, G as end fon EY.

Herbicides |-t ridrno—

tested:

20 g Mammal Honey Bee 70 kg Herbivore ' Large Bird

Small Bird Aquatic Invertebrate Warmwater Fish Coldwater Fish

Non-Target Plants Aquatic Plant (Macrophyte) Other:

Test Species: Suaks\ . bages, Lullhen) 2eopbeabb,y agdbic vaalr plab
- 7 r N L4

Life Stage: 4 7

Duration:

Exposure Conditions
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Test System Menitoring
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Temperature: Organi¢ Carbon (D or T):
pH: Armnunonia;
Other { ): Other ( ):
Other ( ) Other ( ):
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Task 1: Application of Selection Criteria

A. Indicate if the paper meets these exclusion criteria

Journal/Year/Vol:Pages Q-VA;;_,“.‘ band I 20d Chen. /l??":/ AR 2 3(87-3(9

Issue (deals only with )

Indicate Yes or No

Human health effects

Effects to microorganisms

Genotoxic effects (mutagenic, carcinogenic)

Bioassays to cells of a whole organism (e.g., rate hepatocytes, rat liver S9)

Effects to target plants (efficacy testing)

! Nontoxic effects (e.g., fate, transport, leaching, analytical methods)

Mixtures including non-BLM herbicides

: b’%*‘” f‘&gffluﬁj
5 Ao

Marine receptors

1 [

B. Issues to be emphasized

Issue

Rate Paper from 1 (Weak emphasis)
to S (Strong)

| Effects on nontarget receptors related to ERA protocol

A/A

Chronic effects (e.g., reproductive) that may affect populations

Ay A

Inerts, degradates, metabolite effects

]

Mixtures of any of the five herbicides

/

Indirect effects (food supply, cover)

{

C. Other Criteria

! Issue Indicate Yes or No |
Are corroborating studies described? fo ]
Was the test of proper expoesure dose, mechanism, & duration? Ap
Did the test include proper sample size, statistical analysis (especially NOAEL, ‘
or dose response curve)? /

| Were proper controls used and was control performance acceptable? \ I

| Arethe data presented in a peer-reviewed journal? { Fos 2
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Task 1: Application of Selection Criteria

A. Indicate if the paper meets these exclusion criteria

Issue (deals only with ) Indicate Yes or No
Human health effects % n
Effects to microorganisms "
Genotoxic effects (mutagenic, carcinogenic) f
Bioassays to cells of a whole organism (e.g., rate hepatocytes, ratliver S9) {
Effects to target plants (efficacy testing) }’és
Nontoxic effects (e.g., fate, transport, leaching, analytical methods) // [
Mixtures including non-BLM herbicides J
Marine receptors ] J

B. Issues to be emphasized

Rate Paper from 1 (Weak emphasis)

Issue to S (Strong}

Effects on nontarget receptors related to ER A protocol

Chronic effects (e.g., reproductive) that may affect populations 2/ [ Gorvo t 4L +C I\ L a S
Inerts, degradates, metabolite effects o i

Mixtures of any of the five herbicides /

Indirect effects (food supply, cover) A= aswtlc p / ane F ¢
A !

C. Other Criteria

Issue \ Indicate Yes or No
Are corroborating studies described? | Fes
Was the test of proper exposure dose, mechanism, & duration? | e s
Did the test include proper sample size, statistical analysis (especially NOAEL,
or dose response curve)? N o]
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APPENDIX A.3
SPREADSHEET OF TOXICITY DATA FOR FLURIDONE TRV



Formulation «p;; o Taxomomic o ScientificName = Age  Testfype
. ti . T .
Field formulated 48% | Aquatc Amphipod (zam@arxzs unknown Static

invertebrate pseudolimnaeus
Field formulated 48% . aquatic Water flea Daphnia magna adults Static
invertebrate
. ti .
Field formulated 48% | Bquanc Water flea Daphnia magna adults Static
invertebrate
. i . *h .
Field formulated 48% . aquatic Midge Chironomus larvae Static
invertebrate plumosus
. aquatic . Chironomus .
Field formulated 48% . Midge larvae Static
invertebrate plumosus
. o aquatic - . .
Field formulated 48% . Blue crab  Callinectes sapidus ~ unknown Static
invertebrate
. i E .
Field formulated 48% . aquatic astemn Crassostrea virginica  embryos Static
invertebrate oyster
. o aquatic . . .
Field formulated 48% . Pink shrimp  Penaeus duorarum  unknown Static
invertebrate
Fluridone 98% . aquatic Midge 3rd Instar
invertebrate
Fluridone 41% . aquatic Midge 3rd Instar
invertebrate
ti .
Sonar 43.2% | Aquate Water flea Alonella spp unknown Static
invertebrate
aquatic N .
%
Sonar 43.2% invertebrate Ostracod Cypria spp unknown Static
Sonar 43.16% . aquatic Shrimp Penaeus duorarum Acute
invertebrate
Sonar 43.16% . aquatic Blue crab  Callinectes sapidus Acute
invertebrate
i E
Sonar 43.16% . aquatic astern Crassostrea virginica Acute s l.le"
invertebrate oyster deposition
Sonar 43.16% . aquatic Eastern Crassostrea virginica Acute
invertebrate oyster
aquatic .
SONAR . M
a invertebrate idge Acute
SONARa . aquatic Midge Chronic
invertebrate
aquatic . .
. hi
SONARa invertebrate Amphipod Chronic
aquatic ) :
NAR . Water f| Daph: X Life-
SONARa invertebrate ater flea aphnia sp. ife-Cycle
. . ti
Technical Fluridone 95-979, ~ duanic Water flea Daphitia magns Acute
invertebrate
. . . tic
Technical Fluridone 99.7% | Bquat Crayfish  Orconectes immunis Acute
invertebrate ’
Technical Fluridone 98.1% . aquatic Shrimp Penaeus duorariim Acute
invertebrate
Technical Fluridone 98.1% _ aquatic Bluecrab  Calimectes sapidus Acute
invertebrate
. . ti E
Technical Fluridone 98.1% . aquatic astern Crassostrea virginica Acute
invertebrate oyster
Technical Fluridone 98.1% | 2quate Eastem Crassostrea virginica Acute 45?13][
invertebrate oyster deposition
. . , ti
Technical Fluridone 95.970,  2duANC Earthworm Acute
invertebrate
. . o aquatic
Technical Fluridone 98-99% . Water flea Daphnia magna unknown Flow-thru
invertebrate ’

BLM Vegettion Treatment ERA - Fluridone
NADOIO36/090%0-020-650

Test

Statistical

Toxicity Value

Toxicity Value

Chemical

AnshysisDonel . Lsh

FWS

Lilly Research
Laboratories

EG. &G.
Bionomics

FWS

FWS

EG. &G.
Bionomics

EG. &G.
Bionomics
EG. &G.
Bionomics
EG &G.
Bionomics

Unknown
Unknown
Unknown

Unknown

Lilly Research
Laboratories

Lilly Research
Laboratories

EG. &G.
Bionomics
EG. &G.
Bionomics
EG. &G.
Bionomics
EG. &G.
Bionomics

Lilly Research
Laboratories

;iieagier: - m&“~ Dusation ?i@g; Endpoint feted . el
e 7 s P weny! | . Reported?
Water 96hr 96 hr Mortality LCsy > 32 NR mg/L No/No
Water 48 hr 48 hr Movement ECsy NR 3.6 mg ai/L No/No
Water 48 hr 48 hr Movement ECso 39 NR mg/L No/No
Water 48 hr 48 hr Movement ECs, NR 13 mg ai/L No/No
Water 48 hr 48 hr Movement ECso 13 NR mg/L No/No
Water 96hr 96 hr Mortality LCss NR 34 mg ai/L Yes/No
Shell ) .
Water 48 hr 48 hr L. ECso NR 6.8 mg ai/L Yes/No
deposition
Water 96 hr 96hr Mortality LCso NR 2.4 mg ai/L Yes/No
Water 48 hr LCs 1.3 NR mg/L
Water 48 hr LCse 1.3 NR mg/L
Water 48 hr 48 hr Mortality LCss 13 NR mg/L No/No
Water 48 hr 48 hr Mortality LCso 13 NR mg/L No/No
Water (marine) 96 hr LCs NR 24 mg ai/L
(measured)
Water (marine) 96 hr LCso NR 50 mg ai/L Yes/Unknown
Water (marine) NOEC NR 06 ppm
fluridone
Water (marine) 48 hr ECs; NR 13 me
fluridone
Water 48 hr ECso NR 13 mg ai/L
Water Emergence NOEC NR 0.6 mg ai/L
Water Growth & NOEC NR 0.6 mg ai/ll
Survival
Effects/ .
Water NOEC NR 0.2 mg ai/L
Water 48 hr ECs NR 6.3 mg ai/L
Water 14d LCs NR > 16.9 mg ai’'L
Water (marine} 96hr LCsy NR 4.6 mg ai/L
Water {marinej 96 hr LCeq NR 71 mgai;’L Yes/Unknown
Water (marine} 48 hr ECsw NR 18(=16.8) %iﬁ;z::;
Water {(marine} NOEC NR 1.4 mg ai’L
Soil 14d Ll NR > 102.6 mg ai/L
Water 2t d 2td Reproduction N@®EC 6.2 NR mg/L Yes/No
A3-1

MRID
40098001

ACC070932 Study #C001-80

ACC070935

MRID
40098001
MRID
40098001

FWS Res. Pub Hamelink et al. 1986. Environ. Toxicol.

160

Study # C005-
80

Study # C008-
80
Study # S002-
80
Study # S006-
80

Study # 5004-78

Study # C004-
80
Study # C004-
80
Study #
5(S$7)095-80
Study # S001-
80

Study # 6002-78

& Chemistry 5: 87-94.%'

Hamelink et al. 1986. Environ. Toxicol.

& Chemistry 5: 87-94.%

Hamelink et al. 1986. Environ. Toxicol.

& Chemistry 5: 87-94.

Hamelink et al. 1986. Environ. Toxicol.

& Chemistry 5: 87-94.

Hamelink et al. 1986. Environ. Toxicol.

& Chemistry 5: 87-94.

Hamelink et al. 1986. Environ. Toxicol.

& Chemistry 5: 87-94.

Hamelink et al. 1986. Environ. Toxicol.

& Chemistry S: 87-94.

Hamelink et al. 1986. Environ. Toxicol.

& Chemistry 5: 87-94.2!
1986. In USEP A 2003b.

1986. In USEPA 2003b.

Nagqvi & Hawkins. 1989. Bull. Environ.

Contam. Toxicol. 43: 386-393.

Naqvi & Hawkins. 1989. Bull. Environ.

Contam. Toxicol. 43: 386-393.

USEPA 1982j

USEPA 2003b
USEPA 1982h
USEPA 1982i
Eli Lily 2003
Eli Lily 2003
Eli Lily 2003

Eli Lily 2003

USEPA 1978¢c; USEPA 19821; USEPA

1983

USEPA 1986¢

USEPA 1982¢
USEPA 2083b
USEPA 1982g

USEPA 1982¢

USEPA 1978d

Hamelink et al. 198€. Environ. Toxicol.

& Chemistry 5: 87-94.

EPA  Date  Usedor TRV

Reviewer  Reviewed  derivation

Mayer &
Ellersieck

E. Zucker

E. Zucker
Mayer &
Ellersieck

Mayer &
Ellersieck

E. Zucker

E. Zucker

E. Zucker

E. Zucker
NA

NA

NA

Larry Turner

Thomas M
Armitage

E. Zucker
E. Zucker
E. Zucker

E. Zucker

Lasry Tumer

1986

7/13/82

1982

1986

1986

8/4/82

8/4/82

8/6/82

8/6/82

NA

NA

NA

9/18/78

11/6/86

7/23/82

7/26/82

7/27/82

7/27/82

9/18/78

Yes

Yes

No®

No

Nod.f

June 2605



. - Generst ... = .. Tovdty Value v ‘ , Chemical - . - . ..
S 9 ouvity - . Cemmen ; o Exposure  Test  Biological  Statistical i  Toxicity Value G ., Smdy  Report . EPA Date  Usedfor IRV
Formulation _f ¢ Taxonemic - Scientific Name Age - o - = ; {tested - 1  Lnits  AmalysisDone/  tab . . o L

‘ - ‘ al Groun ?@amt o ‘ - _ Duration  Duration Kmip&mt _ Endpoint _ iﬁmdm?f)} ; {a’} . Reported? 1 !me M - ‘ - ‘ ; e : i ‘ éerm ior
. . 000, aquatic ; 3 . Hamelink et al. 1986. Environ. Toxicol. Y
Technical Fluridone 98-99% invertebrate Water flea Daphniamagna unknown Flow-thru Water 21d 21d Reproduction LOEC 0.4 NR mg/L Yes/No & Chemistry 5: 87-94. es
" . 909 aquatic R Gammarus ; . N Hamelink et al. 1986. Environ.
Technical Fluridone 98-99% invertebrate phig pseud 4.3 mm Flow-thru Water 60d 60d Length NOEC 0.6 NR mg/L Yes/No Toxicol. & Chemistry 5: 87-94. No
. . aquatic . Gammarus Hamelink et al. 1986. Environ. Toxicol.
98-99% 43 - 60 6 1.2 NR /L Yes/N . No
Technical Fluridone ® invertebrate Amphipod pseudolimnacus mm Flow-thru Water d 0d Length LOEC mg es/No & Chemistry S: 87-94.
. . aquatic . Chironomus Hamelink et al. 1986. Environ. Toxicol.
- = . R /L Y . Y
Technical Fluridone 98-9%% invertebrate Midge plumosus larvae Flow-thru Water 30d 30d Emergence NOEC 0.6 N mg es/No & Chemistry : 87-94. es
. . i . i H. link 1. 1986. Environ. icol.
Technical Fluridone 98-99% . aquatic Midge Chirononus larvae Flow-thru Water 30d 30d Emergence LOEC 1.2 NR mg/L Yes/No amelink eta . nviron. Toxico Yes
invertebrate plumosus & Chemistry 5: 87-94.
. . ! . “hi . . P . P M:
Technical Fluridone 98% . aquatic Midge Chironomus 3rd instar Static Water 48 hr 48 hr Movement ECy 1.3 NR mg/L Unknown/No FWS Res. Pub 1986. In USEPA 2003b. ayer & Yes
invertebrate plumosus 160 Ellersieck
i “hil WS Res. P! M &
Technical Fluridone ~ 98% , 2duatic Midge Chironomus 3 i1 ctar Static Water 48 hr 48hr  Movement  ECg" 13 NR mg/.  Unknown/No FWS Res. Pub 1986. In USEPA 2003b. ayer Yes
invertebrate plumosus 160 Ellersieck
Technical Fluridone o aquatic . Gammarus . . 7 . MRID FWS Res. Pub Hamelink et al. 1986. Environ. Toxicol. ~ Mayer &

? - | 5 . /L No/N W . 1986 Y
acetone carrier 98-99% invertebrate Amphipod pseudolimnaeus mature Static Water 96 hr 96 hr Mortality LCs NR 21 mg ar orNo FWS 40098001 160 & Chemistry 5: 87-94.% Ellersieck es
Technical Fluridone o aquatic . Gammarus . . . ) MRID FWSRes. Pub Hamdinket al. 1986. Environ. Toxicol.

? - L . No/N W : Y
acetone carrier 98-99% invertebrate Amphipod pseudolimnaeus unknown Static Water 96 hr 96 hr Mortality Cse NR 4.1 mgai/l orNo Fws 40098001 160 & Chemistry 5: 87-94. e

. . . i . 1986. Environ. icol.
Technical Flpndone, 98-99% . aquatic Water flea Daphnia magna adults Static Water 48 hr 48 hr Movement ECsy 6.3 NR mg/L No/No Hamelink etal. | . 'nvmm Toxicol Yes
acetone carrier invertebrate & Chemistry 5: 87-94.
Technical Fluridone aquatic ) . . MRID FWSRes.Pub Hamelink et al. 1986. Environ. Toxicol. ~ Mayer &

. ’ 8-99% . E h . /N . 86 Y
acetone carriex 98-99% invertebrate Water flea Daphnia magna adults Static Water 48 hr 48 hr Movement Cs NR 44 mg ai/L No/No FWS 40098001 160 & Chemistry 5: 87.94.2 Ellersieck 19 es
Technical Fluridone, o aquatic X . MRID Hamelink et al. 1986. Environ. Toxicol. ~ Mayer &

-990 . EC . .

acetone carrier 98-99% invertebrate Water flea Daphnia magna adults Static Water 48 hr 48 hr Movement s0 39 NR mg/L No/No FWS 40098001 & Chemistry 5: 87-942" Ellersieck 1986 Yes
Technical Flfmdone, 98-99% aquatic Midge Chironomus larvae Static Water 48 hr 48 hr Movement ECyo 13 NR mg/L No/No Hamelink et al. 1?86. Environ. Toxicol. Yes
acetone carrier invertebrate plumosus & Chemistry 5: 87-94.
Technical Fl'urldone, 08.99% aquatic Midge Chironomus larvae Static Water 48 hr 48 hr Movement ECy 13 NR me/L No/No Hamelink et al. ]?86. Environ. Toxicol. Yes
acetone carrier invertebrate plumosus & Chemistry 5: 87-94.

ical Fluri . i ) i . . iron. icol.
Technical F u ridone, 98-99% . aquatic Crayfish  Orconectes immunis  unknown Flow-thru Water 14d 14d Mortality LCse NR > 16.9 mg ai/L Yes/No Hamelink et al 1?86 Environ. Toxicol Yes
acetone carrier invertebrate & Chemistry 5: 87-94.
Technical Fluridone o aquatic . ) . . . Hamelink et al. 1986. Environ. Toxicol.

. ’ - . 1 LC . . *
DMF carrier 98-99% invertebrate Bluecrab  Callinectes sapidus ~ unknown Static Water 96 hr 96 hr Mortality s NR 36.2 mg ai/L Yes/No & Chemistry 5: 87-94. No
Technical Fluridone aquatic Eastern : N . Shell . Hamelink et al. 1986. Environ. Toxicol.

. ? 8-99% . ? ti Wi . EC . ; 3
DMEF carrier 98-99% invertebrate oyster Crassostrea virginica . embryos Static ater 48 hr 48 hr deposition % NR 168 mg ai/l Yes/No & Chemistry S: 87-94. No
Technical Fluridone, o aquatic . . . . . EG. &G. Hamelink et al. 1986. Environ. Toxicol.

3 . L 3
DMF carrier 98-99% invertebrate Pink shrimp  Penaeus duorarum  unknown Static Water 96 hr 96 hr Mortality Cso NR 4.6 mg ai/L Yes/No Bionomics ACC070934 & Chemistry 5: 87-9 42 E. Zucker 1982 No
Fluridone 41% in::rl::lt)lrilte Water flea Daphnia magna Ist instar Static Water 48 hr 48 hr Movement ECS()’ 3.9 NR mg/L Unknown/No FWs ]R;OS Pub 1986. In USEPA 2003b. Yes
Fluridone 41% in::rl::ltnﬁne Water flea Daphnia magna Ist instar Static Water 48 hr 48 hr Movement ECs” 3.9 NR mg/L Unknown/No Fws l:;:’ Pub 1986. In USEPA 2003b. Yes

o aquatic Amohi Gammarus . E MRID FWS Res. Pub Hamelink etal. 1986. Environ. Toxicol. ~ Mayer &
41% invertebrate mphipod pseudolimnaeus mature Static Water 96 hr 96 hr Movement Cso 32 NR mg/'L Unknown/No FWS 40098001 160 & Chemistry 5- 87-94.2' Ellersieck 1986 Yes
Fluridone 419%  2quatic Midge Chironomus 3rd instar Static Water 48 hr 48 hr Movement ECso 13 NR mgL  Unknown/No FWS Res. Pub 1986. In USEPA 2003b. Mayer & Yes
invertebrate plumosus 160 Ellersieck
SONARa bird Mallard duck Anas platyrhynchos  juveniles Acute Diet Mortallity LC, NR > 5000 ppm ai Unknown Eli Lily 2003 NA NA No
. Bobwhite - L . . . . . S
SONARa bird quail Colinus virginianus  juveniles Acute Diet Mortality LD, NR > 5000 ppm ai Unknown Eli Lily 2003 NA NA No
Technical Fluridone 95-97% bird BO'::::“C Colinus virginianus adult Acute Oral 14d LDg 2000 NR mg/kg L]i“z Retsea'rch ACC097341 Study # 7005-78 1978. In. USEPA 2003b. Larry Tarner  9/18/78 Yes
aboratories
. . . Jjuveniles & . . . . y . -
Technical Fluridone bird Mallard duck Anas platyrhynchos adults Chronic Diet 1 generation Reproduction NOEL NR > 1000 ppm ai Unknown Eli Lily 2003 NA NA No
Technical Fluridone bird Bobw?ntc Colinus virgimianus Juveniles & Chronic Diet 1 generation Mortalﬂ}f', NOEL NR > 1000 ppm ai Unknown Eli Lily 2003 NA NA No
quail adults reproduction
. . . Bobwhite _ . . . . R
Technical Fluridone bird quail Colinus virginianus Acute Diet 8d LCy NR > 5000 ppm ai Unknown Eli Lily 2003 NA NA No
. . . . . . s . Lilly Research . o ,
Technical Fluridone bird Mallard duck Anas platyriynchos Acute Diet 8d LCs NR > 3000 ppm ai Laboratories Study # 7609-78 USEPA 1978e Larvy Tamer  9/16/78 Yes
BLM Vegetation Treasnent ERA- Flundone
A3-2 Junc 2885

NADO10156/09496-020-650



o . General o . - ~ . o o Todeity Value Toxicity Val . Chemical . o L - ..
oy %Y purity S Cemmon . .. : . - Meansof  Esposure Test Biological Statistical tosted oxicity Valwe e o o Study  Beport e s : . EPA Date.  Used for TRV
Formulation . Taxonomic % Sclentific Name Age  Testlype i : - . { ot Units - Analvsis Done/ fab N N - Data Source”  Beve . i
108 A el : : Co : - o : : A : eviewer  Reviewed - derbvation
- Grosp ; Name o . - ” &mrt Butam Wrama ; Endpoint Eﬁdﬁ*@* sroduct’ {al} Renorted? : umiser umber’ ! ; : wed e
. . . Bobwhite , . T . . 1 . Michigan State
Technical Fluridone 99.7% bird . Colinus virginianus Reproductive Diet . NOEL NR 1000 ppm ai o, ACCO070932 Study A018-79 1981. In USEPA 2003b. E. Zucker 8/31/82 Yes
quail generation Univ.
. . . . . . . Michigan State ,
Technical Fluridone 99.7% bird Mallard duck A4nas platyrhynchos Reproductive Diet 1 generation NOEL NR 1000 ppm ai Univ Study A019-79 USEPA 1982h. E. Zucker 7/6/82 Yes
. " . Bobwhite ., . L " . Lilly Research
Technical Fluridone bird quail Colinus virginianus 10 day old Acute Diet 8d Mortality LCg > 4350 NR ppm Laboratories ACC097341 1978. In USEPA 2003b. Larry Turner 1978 Yes
Technical Fluridone 99.7% bird Bo::;;lte Colinus virginianus Reproductive Diet 1 generation LOEL NR > 1000 ppm ai MlCh'jiai: State ACC070932 Study A018-79 1981. In USEPA 2003b. E. Zucker 8/31/82 Yes
! i h
Technical Fluridone bird Mallard Anas platyrhynchos Acute Diet 8d LCso > 4540 NR ppm Lilly Resea.r N ACC097341 1978. In USEPA 2003b. Larry Turner 1978 Yes
duck Laboratories
. . . Mallard . . . 1 . . Michigan State
Technical Fluridone 99.78% bird Anas platyrhynchos  early life Chronic Diet . Reproduction LOEL NR > 1000 ppm ai . ACCO070932 1981. In USEPA 2003b. E. Zucker 1982 Yes
duck generation Univ.
. Rainbow Oncorhynchus . . MRID FWS Res. Pub Hamelink et al. 1986. Environ. Toxicol.  Mayer &
Y Lt . 1986 Y
Field formulated 48% fish trout mykiss I.lg Static Water 96 hr 96 hr Mortality Cso 7.1 NR mg/L No/No FWS 40098001 160 & Chemistry 5 87-94.%1 Ellersieck es
i i Hamelink et al. 1986. Environ. Toxicol.
Field formulated 48% fish Rainbow Oncorhynchus 1 nown Static Water 96 hr 96hr Mortality LCq 8.1 NR mg/L Yes/No  Lilly Research 000034 Srudy #F0s6.80 Hemelink etal | " E. Zucker  7/14/82 Yes
trout mykiss Laboratories & Chemistry 5: 87-94.
. Bluegill ) ) . . MRID FWS Res. Pub Hamelink et al. 1986. Environ. Toxicol. ~ Mayer &
Y L \\% L 1986 Y
Field formulated 48% fish sunfish Lepomis macrochirus 05g Static Water 96 hr 96 hr Mortality Cso 12 NR mg/L No/No FWS 40098001 160 & Chemistry 5: 87.94 %! Ellersieck es
“ypri Hamelink et al. 1986. Environ. Toxicol.
Field formulated 48% fish Sheépshead O pr"m()d(m unknown Static Water 96 hr 96 hr Mortality LCso 16.7 NR mg/L Yes/No cmxeta . 21 No®
minnow variegatus & Chemistry 5: 87-94.
Fluridone 97% fish Rainbow  Oncorhiynchus 0 Static Water 96 hr 96 hr Mortality LCs 1.7 NR mgL  Unknown/Ne CilY Research . nogons) Siudy # 2019-78 1978. In USEPA 2003b. Larry Tumer  9/18/78 Yes
trout mykiss Laboratories
. Rainbow Oncorhynchus . . MRID Mayer &
Y LC / X . . 986 Y
Fluridone 98% fish trout mykiss 12g Static Water 96 hr 96 hr Mortality S0 425 NR mg/L Unknown/No FWS 40098001 1986. In USEPA 2003b Ellersieck 1 es
Sonar 44.5% fish Bluegill Lepomis macrochirus Static Water 96 hr LCsy > 74 NR mg/L Litly Reseérch ACC070934 Study # FOS3- 1981. In USEPA 2003b E. Zucker 7/14/82 Yesk
sunfish . Laboratories 80
Sonar 43.16% fish Sheepshead - Cyprinodon Acute Water 96 hr LCss 35 NR mg/L EG. &G Study # F13480 USEPA 2003b E. Zucker  8/16/82 No®
minnow variegatus Bionomics
Sonar 445% fish Bluegill - omis macrochirus Static Water 96 hr LCs < 59 NR mg/L Lilly Research 70934 Study # FOS3- 1981. In USEPA 2003b. E. Zucker  7/14/82 Yesk
sunfish Laboratories 80
- - . Sprayed on . . Kamarianos et al. 1989. J. Aquat. Plant
Y o Wi
Sonar 4AS 0.48% fish Carp Cyprinus carpio adult Mesocosm ater Day 0 84d Mortality NOAEC NR 0.042 mg ai/L Yes/Yes Management 27: 24-26. Yes
Ctenopharyngodon . _— 2 Food 13 . Kracko & Noble. 1993. J. Aquat. Plant
Y
Sonar 5P pellets fish Carp idella adult Static Food/Hydrilla 5d 5d consumption LOEC NR 90 ug ai/L No/No Management 31: 273-275, es
Sonar AS 479 g/L fish Walleye  Stizostedion vitreum 8-12d Static Water 96 hr 96 hr Mortality LC" NR 1.8 mg ai/L Yes/No Pauletal. 1994. J. Freshwater Ecology Yes
9: 229-239.
Sonar AS 479 g/L fish Walleye  Stizostedion vitreum  8-12d Static Water 96 hr 96 hr Morwlity  LOAECY NR 1.2 mg ai/L. Yes/No el 199; : 2J ; 9F ’;;'9“““” Ecology Yes
Sonar AS 479 gL fish Walleye  Stizostedion vitreum  8-12d Static Water 96 hr 96hr Mortalty ~ NOAECY NR 0.78 mg aill Yes/No Paul etal. 199;‘ 2J ; gF ’;;‘;W‘“e’ Ecology Yes
. Micropterus . . I . Paul et al. 1994. J. Freshwater Ecology
Sonar AS 479 g/L fish Bass salmordes 10-14d Static Water 96 hr 96 hr Mortality LCsq NR 13 mgai/L Yes/No 9: 229239, Yes
Sonar AS 479 gL fish Bass Micropterus 10-14d Static Water 96 hr 96 hr Mortality ~ LOAECY NR 12 mg ai/l Yes/No Pauletal. 1994. J. Freshwater Ecology Yes
salmoides 9:229-239.
A . . . A
Sonar AS 479 gL fish Bass Micropterus 10-14d Static Water 96 hr 96 hr Mortalty ~ NOAECY NR 96 mg ai/ll Yes/No Pauletal. 1994. 1. Freshwater Ecology Yes
salmoides 9: 229-239.
Sonar AS 479 g/L. fish Bass NI!c‘roplgrus 4-8d Static Water 96 hr 96 hr Mortality LCsy” NR 7.6 mg ai/L Yes/No Paul etal. 1994.J. Freshwater Ecology Yes
dolomieu 9:229-239.
Sonar AS 479 g/L fish Bass Micropterus 4-8d Static Water 96 hr 96 hr Mortality LOAEC” NR 6.2 mg ai/L Yes/No Paulet al. 1994. 1. Freshwater Ecology Yes
dolomieu 9:229-239.
Sonar AS 479 gL fish Bass Micropterus 48d Static Water 96 hr 96 hr Mortality ~ NOAECY NR 45 mg ai/l Yes/No Pauletal, 1994. 1. Freshwater Ecology Yes
dolomieu 9:229-239.
Technical Fluridone 95-97% fish Bluegill Lepomis macrochirus Acute Water 96 hr LCsy NR i 9.0, 12.5 mgai/L Lilly Resegrch Study # 2075-78 USEPA 1978b Larty Tummer  9/18/78 Nod,g
sunfish Laboratories
. ) ill . . ] i
Technical Fluridone 99.4% fish Bluegill ) omis macrockirus  0.47 g Static Water 96 hr LCs, 12 NR me/L Lilly Research 070634 Study # 2023-79 1981. In USEPA 2003b E Zucker  7/14/82 Yes
sunfish Laboratories
. . Bluegill i
Technical Fluridone 99.4% fish uest Lepomis macrochirus Acute Water 96 hr NOEL 2 NR mg/L Litly Resea.rch ACC070934 Study # 2023-79 1981. In USEPA 2003b E. Zucker 7/14/82 Yes
sunfish Laboratories
Technical Fluridone 99.2% fish Fathead o pales promelas Life-cycle test Water NOEC NR 048 myg aifl. Lilly Research Study # 2019-79 USEPA 1982b E Zucker  7/15/82 Yes
minnow Laboratories
. . . Shy h 8y .G. §
Technical Fluridone 98.1% fish cepshead - Cyprinodon Acute Water 96 hr LCs 10.9 NR mg/L EG &G Study # F13180 USEPA 2003b E.Zucker  7/28/82 No®
minnow variegatus Bionomics
Technical Fluridone 98.1% fish Sheepshead Cyprinodon Acute Water 96 hr NOEC 31 NR mg/L EG. &G Study # F13180 USEPA 2003b E.Zucker  7/28/82 No
minnow variegatus Bionomics
.~ . . Rainbow Oncaorhynchus . . Hamelink et al. 1986. Environ. .
Technical Fluridone 98-99% fish trout myi:‘vfis&' unknown Static Water 96 hr 96 hr Mortality LCsy’ 4.2 NR mg/L No/No Toxicol. & Chemistry 5: 87-94. Yes
PR , Fathead . . oA MRIB FWS Res. Pub Hamelink etal. 1986. Environ. Toxicol. ~ Mayer &
3 -99% Pime 4 / No/N L
Technical Fluridone G8-99%, fish minnow Pimephales promelas 08g Static Water 96 hr 96 hr Mortality LCy 22 NR mg/L No/No FWS 40098001 160 & Chemisky 5: 87-94 Ellersieck 1986 Yes
BLM Vegetation Treatmeat ERA - Flunidone
A3-3

NAD#10136/89690-020-658

Tunc 2685



General

Formulasion "ﬁim.mj Taxonomic & i . Scientific Name
i o - ai - ~~ Name S
Technical Fluridone  98-99% fish Channel lurus punctatus
catfish
Technical Fluridone 98-99% fish Bluegill Lepomis macrochirus
sunfish
Technical Fluridone 98-99% fish B'“e?‘" Lepomis macrochirus
sunfish
Technical Fluridone 98-99% fish She.epshead O prjlnodon
minnow variegatus
Technical Fluridone 98-99% fish Channel Ictalurus punctatus
catfish
Technical Fluridone 98-99% fish Chan_nel Ictalurus punctatus
catfish
Technical Fluridone  98-99% fish Fathead Pimephales
minnow promelas
Technical Fluridone 98-99% fish thhead Pimephales promelas
minnow
Technical Fluridone 98% fish Rainbow ()ncorh}.’nchus
trout mykiss
Technical Fluridone 98% fish Chaltnel Ictalurus punctatus
catfish
Fluridone 41% fish Fz}thead Pimephales promelas
minnow
Fluridone 41% fish Challnel Ictalurus punctatus
catfish
Fluridone [ I-methyl-3-
henyl-5-[3- . . .
Zr;lzoroilethyl)phenyl 41b ali/gal5 insect Weevil Bagous affinis
1-4(1H)-pyridinone}
Fluridone [1-methyl-3-
henyl-5-[3- .
?n':f[ll:ororflethyl)phenyl 41b z;i/galS insect fly Hydrella pakistanae
1-4(1H)-pyridinone]
Technical Fluridone 33.3% insect Honeybee Apis mellif era
Fluridone {1-methyl-3-
phenyl-5-[3- . Potamogeton
(trifluoromethyl)phen aquatic plant  Pondweed nodosus
ylj-4(1H)-pyridinone}
Fluridone [ 1-methyl-3-
phenyl-5-[3- . Potamogeton
(trifluoromethyl)phenyl aquaticplant  Pondweed nodosus
]-4(1H)-pyridinone]
Fluridone [1-methyl-3-
phenyl-5-[3- . Potamogeton
(trifluoromethyl)phenyl aquatic plant  Pondweed pectinatus
]-4(1H)-pyridinone]
Fluridone [ 1-methyl-3-
phenyl-5-[3- . . .
(trifluoromethyljphenyl aquatic plant Cattail Typha latifolia
4( iH)-pyridinone]3
Fluridone [l-methyl-3-
phenyl-5-[3- i .
aquatic plant ~ Waterlily  Nymphaea odorata

(trifluoromethyljphenyl
J-4(1H)-pyridinone]’

BLM Vegetation Treatment ERA- Flunidone

NAD18156/09090-020-650

- '{m'fygg .

04g Static
unknown Static
05g Static
unknown Static
fry Flow-thru
fry Flow-thru
unknown Life cycle
unknown Life cycle
10g Static
08¢g Static
08g Static
07g Static
adult Static
larvae Static
adult Acute
winterbuds Static
winterbuds Static
winterbuds Static

mature plant

mature plant

Lake system

Lake system

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Dermal Contact

Water

Water

Water

Water

Water

?&égns‘ o

: Ex;s‘@osnrei
Exposure  Duration

96 hr

96 hr
96 hr
96 hr

45d

45d

Unknown'®

Unknown'’
96 hr
96 hr
96 hr

96 hr

Unknown

Unknown

48 hr

1-2d

4-10d

1-10d

Duration

96 hr

96 hr

96 hr

96 hr

45d

45d

>280d

>280d

96 hr

96 hr

96 hr

96 hr

Unknown

Unknown

48 hr

37d

37d

37d

6-8w

6-8w

_ Endpoint

Mortality

Mortality

Mortality

Mortality
Length, weight

Length, weight

Mortality
Mortality
Mortality

Mortality

Mortality

Mortality

Mortality

Length

Length

Length

Plant
community

Plant
community

LCss

LCs

LCso
NOEC

LOEC
NOEC

LOEC

LCyt®

LCs'¢

LCse

LCse

NOEC

LOEC®

LCso

NOEC

NOEC

NOEC

NOEC*

NOEC’

 Toxicity Value

éraduc;}“ .

8.2

12.1

10.7

NR

0.48

0.96
7.6
NR
41

13.2

NR

NR

> 362.6

NR

NR

A3-4

?ox:icityif‘ii@
e

NR

NR

NR

NR

0.5

NR

NR

NR

NR

NR

9.2

4.6

NR

NR

NR

NR

30

30

Units \

mg/L

mg/L

mg/L

mg/1
mg ai/L

mg/L

mg/L

mg/L

mg/L
mg ai/L

mg/L

mg/L

ppm ai

ppm ai

ug/bee

mg/L

mg/L

mg/L

ppb ai

ppb ai

AsljsisDwe. Ly O S
Reported? J ‘ Number
g MRID
No/No FWS 40098001
Yes/No
MRID FWS Res. Pub
No/No Fws 40098001 160
Yes/No
Yes/No
Yes/No
YesiNo LMy Research 00550934
Laboratories
YesiNo  LillyResearch 000934
Laboratories
FWS Res. Pub
Unknown/No 160
FWSRes. Pub
Unknown/No 160
MRID FWS Res. Pub
Unknown/No FWS 40098001 160
MRID FWS Res. Pub
!
No/No Fws 40098001 160
No/No
No/No
UCR ACC 070932
No/No
No/No
No/No
Yes/Yes
Yes/Yes

o aﬁasg‘«'n&' "

Hamelink et al. 1986. Environ.
Toxicol. & Chemistry 5: 87-94.21

Hamelink et al. 1986. Environ. Toxicol.

& Chemistry S: 87-94.

Hamelink et al. 1986. Environ. Toxicol.

& Chemistry 5: 87-94.%

Hamelink et al. 1986. Environ. Toxicol.

& Chemistry S: 87-94.%!

Hamelink et al. 1986. Environ. Toxicol.

& Chemistry S: 87-94.

Hamelink et al. 1986. Environ. Toxicol.

& Chemistry 5: 87-94.

Hamelink et al. 1986. Environ.
Toxicol. & Chemistry 5; 87-94.2*

Hamelink et al. 1986. Environ. Toxicol.

& Chemistry 5: 87-94.%"
1986. In USEPA 2003b.

1986. In USEPA 2003b.

1986. In USEPA 2003b.

Hamelink et al. 1986. Environ. Toxicol.

& Chemistry S: 87-94.%

Haag & Buckingham. 1991. J. Aquat.
Plant Management 29: 55-57.

Haag & Buckingham. 1991. J. Aquat.
Plant Management 29: 55-57.

1982. In USEPA 2003b.

Anderson. 1991. Weed Sci. 29: 723-
728.

Anderson. 1991. Weed Sci. 29: 723-
728.

Anderson. 1991. Weed Sci. 29: 723-
728.

Farone & McNabb. 1993. J. Aquat.
Plant Management. 31: 185-189.

Farone & McNabb. 1993, J. Aquat.
Plant Management. 31: 185-189.

Mayer &
Ellersieck

Mayer &
Ellersieck

E. Zucker

E. Zucker

Mayer &
Ellersieck
Mayer &
Ellersieck
Mayer &
Ellersieck
Mayer &
Ellersieck

A. Vaughan

. Date  UsedforTRY
r Reviewad def vation

1986 Yes

1986

1982

1982

1986

1986

1982

June 2085



Chemical Smdy R

Fmulation . Tpumn o Commen Lo oo L . o  Meansof  Exposwe  Test  Biological  Statistical (g  ToMeyVabe AL iy ; ; ‘ : _EPA Date  Usedfor IRV
Fg@g;gtlon . o ’}"gg::«::w . Name Sei ;mﬁﬁ Name Age - Tut Typg‘,‘ . Exposure  Duraton  Durstion  Endpoint  Endpoint pfbd‘ua}* . (xi}"”; - Units Aﬁaigs;:t ie};;zef - Lgi}  Number  Nomber m:ssmm - . Reviewer  Reviewed  derivation

Fluridone [1-methyl-3-
Farone & McNabb. 1993. J. Aquat.

phenyl-5-[3- . . . Plant y . ;
(trifluoromethyl)phenyl aquatic plant Willow Salix spp. mature plant  Lake system Water 6-8w 6-8w community NOEC? NR 30 ppb ai Yes/Yes Plant Management. 31: 185-189, Yes
}4(1H)-pyridinone]®
480 g/L aq
suspension . .. o g 95-100% . McCowen et al. 1979. J. Aquat. Plant
) . No/Ni Y
Sonar 4AS (4 Ib/gal aquatic plant Salvinia Salvinia spp unknown Unknown Water Unknown 13w control NOEC NR < 0.25 mgai/L 0/No Management 17: 27-30. es
AS)
480g/Laq
suspension . . . . 95 - 100% . McCowen et al. 1979. J. Aquat. Plant
Jiric ' 5 . Y
Sonar 4AS (4 b/gal aquatic plant  bladderwort Utricularia spp unknown Unknown Water Unknown 6w control NOEC NR < 0.5 mg ai/L No/No Management 17: 27-30. es
AS)
480 g/L aq
suspension . . . 95 - 100% . McCowenet al. 1979. J. Aquat. Plant
. Y
Sonar 4AS (41b/gal aquaticplant  Tapegrass Vallisneria spp unknown Unknown Water Unknown 6w control NOEC NR < 0.03 mg ai/L No/No Management 17: 27-30, es
AS)
Sprayed on . .
. . Lak .
Sonar AS aquatic plant 23 spe:c:iesN various Lake Water Day 0 & 2-3 ~60d Nanye species NOEC NR > 5 ug ai/L No/No Madsen et al. 2002 Lake Res Yes
diversity Management 18: 191-200.
eskater
. . u . Native plant . . Madsen etal. 2002. Lake Res.
- ~ Y
Sonar AS aquaticplant 23 species various Lake Water Day ‘08;52 3 60 d cover NOEC NR > 5 ug ai/L No/No Management 18: 191-200. es
Sprayed on . .
Sonar AS aquatic plant 23 speciesm various Lake Water Day 0 & 2-3 12m Nan've sp'emes NOEC NR > 5 ug ai/L No/No Madsen etal. 2002, Lake Res, Yes
diversity Management 18: 191-200.
weeks later
Sprayed on .
Sonar AS aquatic plant 23 spe‘;iesM various Lake Water Day 0 & 2-3 12m Native plant NOEC NR > 5 ug ai/L No/No Madsen etal. 2002. Lake Res. Yes
cover Management 18: 191-200.
weeks later
Sprayed on . .
Sonar AS aquatic plant 23 speciesM various Lake Water Day 0 & 2-3 15m Nan.ve species NOEC NR > 5 ug ai/L No/No Madsen etal. 2002. Lake Res. Yes
diversity Management 18: 191-200.
weeks later
Sprayed on .
Sonar AS aquatic plant 23 species* various Lake Water Day 0 & 2-3 15Sm Native plant NOEC NR > 5 ug ai/L No/No Madsenet al. 2002. Lake Res. Yes
weeks later cover Management 18: 191-200.
Sonar AS 10(.) me aquatic plant Elodea Elodea canadensis mature  Static mesocosm Water Slrlgle. 90d Biomass NOEC NR < 5 ug ai/L Yes/Yes Netherland etal. 1997. J. Aquat. Plant Yes
ai/L application decrease Management 35: 41-50.
Sonar AS 10(.) me aquaticplant  Pondweed Potamogeton mature  Static mesocosm Water Sl'nglel 90d Biomass NOEC NR 5 ug ai/L Yes/Yes Netherland etal. 1997. J. Aquat. Plant Yes
ai/L nodosus application decrease Management 35: 41-50.
Sonar AS 10(.) me aquatic plant  Pondweed Potamogeton mature  Static mesocosm Water Slf)glg 90d Biomass LOEC NR 10 ug ai/L Yes/Yes Netherland etal. 1997. J. Aquat. Plant Yes
ai/L nodosus application decrease Management 35: 41-50.
Sonar AS 10(.) me aquatic plant  Pondweed Polamogelon mature  Static mesocosm Water Sl.ngl?f 90d Biomass NOEC NR 5 ug ai/L Yes/Yes Netherland etal. 1997. J. Aquat. Plant Yes
ai/L pectinatus application decrease Management 35: 41-50.
Sonar AS 10(.) me aquatic plant  Pondweed Polanrogelon mature  Static mesocosm Water Sl.nglef 90d Biomass LOEC NR 10 ug ai/L Yes/Yes Netherland etal. 1997. J. Aquat. Plant Yes
ai/L pectinatus application decrease Management 35: 41-50.
100 _ R . . .
Sonar AS . M8 aquaticplant  Vallisneria Vallisneria mature  Static mesocosm Water Slpgh’f 90d Biomass NOEC NR 5 ug ai/L Yes/Yes Netherland etal. 1997. J. Aquat. Plant Yes
ai/L americana application decrease Management 35: 41-50.
Sonar AS 10(.) mé aquatic plant  Vallisneria Vallisneria mature  Static mesocosm Water Sl'ngl:? 90d Biomass LOEC NR 10 ug ai/L Yes/Yes Netherland etal. 1997. J. Aquat. Plant Yes
ai/L americana application decrease Management 35: 41-50.
Sonar AS 10(.) me aquatic plant Elodea Elodea canadensis mature  Static mesocosm Water Slpglg 60d Biomass NOEC NR > 20 ug ai/L Yes/Yes Netherland etal. 1997. J. Aquat. Plant Yes
ai/L application decrease Management 35: 41-50.
0 . . i i
Sonar AS 10. me aquatic plant  Pondweed Potamogeton mature  Static mesocosm Water Sl'ngle. 60d Biomass NOEC NR 5 ug ai/L Yes/Yes Netherland et al. 1997. J. Aquat. Plant Yes
ai/L nodosus application decrease Management 35: 41-50.
Sonar AS XO(.) me aquatic plant ~ Pondweed Potamogeton mature  Static mesocosm Water Sl.ngl? 60d Biomass LOEC NR 10 ug ai’'L Yes/Yes Netherland et al. 1997 J. Aquat. Plant Yes
ai/L nodosus application decrease Management 35: 41-50.
Sonar AS lO(? me aquatic plant  Pondweed Polamogelon mature  Static mesocosm Water S‘.ngl?f 60d Biomass NOEC NR 3 ug ai/L Yes/Yes Netherland etal. 1997. J. Aquat. Plant Yes
ai/L pectinatus application decrease Management 35: 41-50.
100 . . i i .
Sonar AS O. me aquatic plant  Pondweed Pala(rmge!un mature  Static mesocosm Water Sllngle. 60d Biomass LOEC NR 10 ug ai’L Yes/Yes Netherland etal. 1997. J. Aquat. Plant Yes
ai’L peciinatus application decrease Management 35: 41-50.
. P Vailisneria . i i
Sonar AS lOQfmg aquatic plant  Vallisneria atlisnersa matur¢  Static mesocosm Water Sl,ngle. 60d Biomass NOEC NR 5 ug ai’'L Yes/Yes Netherland etal. 1997. J. Aquat. Plant Yes
ai/L americana application decrease Management 35: 41-50.
100 . . . vallis i . i i . . A .
Sonar AS .:mg aquatic plant ~ Vallisneria i allrjnerta mature  Static mesocosm Water Sl.nglc: 60d Biomass LOEC NR 10 ug ai/L Yes/Yes Netherlaud etal. 1997. J. Aquat. Plant Yes
ai/l americana applicasion decrease Management 35: 41-50.
Fluridone aquatic plant  Duckweed Lemna minor fronds Static Water 20d 20d Growth NOEC 3.16 x 10-7 NR M Unknown/No Lockhart etal. 416908.2'6:STMSTP 802: Yes
; i N ; c ) 2
Fluridone aquatic plant  Duckweed Lemna minor fronds Static Water W 26d Growth L.OEC Ix10-6 NR M Unknown/No Lockhart et al. 4165:)3;5?51“51-}’ se2: Yes
Fluridone mammal Dog Chronic Oral 1y NOEL NR 75 mg ai/kg Lilly Research Study D-3568 CA EPA 2000; USEPA 1984  C-DiPPeh G oy ay Yes
Laboratories Cueto
BLM Vegetation Treetmaat ERA - Fhuridone
A3-5 Tunc 2645

NABO10156/08090-020-850



Genersl

. . Y%opuriey . Commen o Seangof Eiposare. | Tet | Biolsicsl . Susstiont Toxiity Value . fremsl o . EP
;~‘ ienti Age S ~ ) . g B ¢ ~ .1 Laits Analysis Done/ ab : Source S . ;
Formulaion a T“{g::;‘f“ Name Scentific N“,w ‘ : - Tm Type Exposure Dyration  Duration  Endpoint  Endpoint product)’ @yt a:is e Lab . Number  Number kD’fmp ouree  Reviewer  Reviewed  derivation
. i C. Dippel, C.
Fluridone mammal Dog Chronic Oral ly LOEL NR 150 mg aikg Lilly Research Study D-3568 CA EPA 2000; USEPA 1984 'ppe 7/31/84 Yes
Laboratories Cueto
R C. Dippel, H.
. R t R-0-281-
Sonar 5P 5% mammal Rat Acute Gavage 7d LDs, NR > 500 mg ai/kg Lilly Resea}rch epor USEPA 1984c Appleton, C. 3/28/84 No
Laboratories 80 Cueto
/ i Report R-0-187- :
Sonar SP % mammal Rat Acute Gavage 14d LDy > 5000 NR mgfkg as Lilly Research €po USEPA 1984d Yes
Sonar Laboratories 80
. . C. Dippel, H.
R -E-214- r
Sonar 5P 5% mammal Rabbit Contact acute Ocular 24 hr Shgh.t effect NR 98 mg ai/eye Lilly Resea.rch eport B-E-21 USEPA 19841 Appleton, C. 3/28/84 No*’
at this level Laboratories 80 Cueto
. mg/eye as . C. Dippel, H.
Lilly R h R -E-182- B f
Sonar SP 5% mammal Rabbit Contact acute Ocular 7d Sl‘l%hvt effect NR 138 (6.9) Sonar (mg Y esea.rc eport B USEPA 1984m Appleton, C. 3/28/84 No**
at this level . Laboratories 77
fluridone) Cueto
/ Lilly R h -D-173- . Dippel, C. ,
Sonar SP 5% mammal Rabbit Contact acute Dermal LDs, > 2000 NR mg/kgas Ty eseallrc Report B-D-173 USEPA 1984a C. Dippel, C 7/27/84 Yes
Sonar Laboratories 77 Cueto
i C. Dippel, H.
Lilly R h R -D-
Sonar SP 5% mammal Rabbit Contact acute Dermal LDy, > 2000 NR mg/kg as 1y Researc eport B-D-202 USEPA 1984b Appleton, C.  7/27/84 Yes
Sonar Laboratories 80 Cueto
C. Lunchick,
. . . . . . Lilly Research Studies R-338, . .. g 8/1&
o, _ .
Technical Fluridone 99.5% mammal Rat Chronic Diet Multi-gen NOEL NR 650 ppm ai Laboratories R-888, R-19 USEPA 1984f; USEPA1984i N. }Clzgf;, C. 231/84 Yes
C. Lunchick.
. . . . . . Lilly Research Studies R-338, B . B .. g 8/1 &
0, - )
Technical Fluridone 99.5% mammal Rat Chronic Diet Multi-gen LOEL NR 2000 ppm ai Laboratories R-888, R-19 USEPA 1984f; USEPA1984i N. }({;1;:, C. 2/31/84 Yes
Technical Fluridone 99.4% mammal Rat Teratology Gavage NOEL NR 200 mg ai’kg Lilly Resea.rch Study R-0018 USEPA 1984u C. Lunchick, 8/2/84 Yes
Laboratories C. Cueto
Technical Fluridone 99.5%% mammal Rat Teratology Gavage Matemal Tox NOEL NR 100 ppm ai(mg Lilty Resea.rch Study R-14285 USEPA 1986a Yesr
ai/kg/d) Laboratories
. . . . Lilly Research MRID
% 4
Technical Fluridone 99.59% mammal Rabbit Teratology Gavage Matemal Tox LOEL NR 300 mg ai/kg/d Laboratories 00103302 IRIS 2003 Yes
. . . . Lilly Research  MRID
0,
Technical Fluridone 99.59% mammal Rabbit Teratology Gavage Maternal Tox NOEL NR 125 mg ai/kg/d Laboratories 00103302 IRIS 2003 Yes
Technical Fluridone 99.59% mammal Rat Teratology Gavage Fetal Tox NOEL NR 300 ppm ai(mg Lilly Resealrch Study R-14285 USEPA 1986a Yesr
ai/kg/d) Laboratories
Technical Fluridone 99.59% mammal Rat Teratology Gavage Fetal Tox LOEL NR 1000 ppm ai(mg Lilly Resea.rch Study R-14285 USEPA 1986a Yesr
ai/kg/d) Laboratories
Food .
. . . . . Lilly Research
Technical Fluridone 99.5% mammal Rabbit Teratology Gavage consumption, LOEL NR 500 ppm ai Laboratories Report B-7018 USEPA 1986a Nop
abortions
Technical Fluridone 97% mammal Mouse Oral acute Gavage? LDs, NR > 10000 mg ai/kg Unknown Memoh USEPA 1979b Unknown Unknown Yes
Technical Fluridone 97% mammal Rat Oral acute Gavage? LDy, NR 10000 mg ai’kg Unknown Memoh USEPA 1979b Unknown Unknown Yes
Technical Fluridone mammal Rat Acute Inhalation 4 hr LCy NR 4.12 mg/L (air) Unknown Eli Lily 2003 NA NA No'*
Technical Fluridone mammal Rabbit Acute Dermal LD, NR > 5000 mg ai/kg Unknown Eli Lily 2003 NA NA Neo
. . . Slight effect . . . 19
Technical Fluridone mammal Rabbit Contact acute Ocular at this level NR 44 mg ai’eye Unknown Eli Lily 2003 NA NA No
. . . ppm ai(mg -
Technical Fluridone marmnal Mouse Chronic Oral 90d NOEL NR 62(9.3) aikg/d) Unknown Eli Lily 2003 NA NA No
. . . ppm ai(mg .
Technical Fluridone manmal Rat Chronic Oral 90d NOEL NR 330(53) ai/kgid) Unknown Eli Lily 2003 NA NA No
. . . ppm ai(mg -
Technical Fluridone mammal Dog Chronic Oral 90d NOEL NR 200 avke/d) Unknown Eli Lily 2003 NA NA No
ke
. . . ppm ai{mg -
Technical Fluridone mammal Mouse Chronic Oral ly NOEL NR 100(11.4) avkg/d) Unknown Eli Lily 2003 NA NA No
. . . ppm ai(mg -
Technical Fluridone mammal Rat Chronic Oral ly NOEL NR 200 (9.4} aike/d) Unknown Eli Lily 2003 NA NA No
kgl
. . . . ppm ai(mg -
Technical Fluridone mammal Dog Chronic Oral ly NOEL NR 150 aike/d) Unknown Eli Lily 2003 NA NA No
Technical Fluridone mammal Mouse Chronic Oral 2y NOEL NR 100 (11.6) pziltlkz{(;;lg Unheown Eli Lity 2003 NA NA No
i
Technical Fluridone mammal Rat Chronic Oral 2y LOEL NR 650(25) p';;f'q(*;i‘f;’)‘g Unknown mbﬁ{s[?os IRIS 2003 NA NA No
Technical Fluridone mammal Rat Chronic Oral 2y NOEL NR 200 (8.5) p‘;‘:‘k;/"(;‘g Unknown 0::;‘5’2?) " IRIS 2003 NA NA No
Technical Fluridone 97% mammal Rat acute Subcutaneous LDs NR > 5000 mg ai’kg Unknown Memoh USEPA 1979b Unknown Unknown No™
Technical Fluridone 97% mammal Rat acute Subcutaneous LDy NR > 2000 mg ai‘kg Unknown Memoh USEPA 1979b Unknown Unknown No®
Technical Fluridone 97% mammal Rat Acute Inhalation LDy NR > 2.13 g ai/l, Unknown Memoh USEPA 1979b Unknown  Unknown No'*
Technical Fluridone 97% mammal Mouse acute Subcutaneous LDy, NR > 5600 mg aikg Unknown Memoh LSEPA 1979b Unknown Unknewn No?
. . . Lilly Research C. Lunchick,
Technical Fluridone 99.5% mammal Rabbit Teratology Gavage LOEL NR 300 mg av'kg Laboratories Study B-7158 IRIS2003: USEPA 1984 H. Appleton, 3/15/84 Yes
C. Cueto
BLM Vegetation Treatment ERA - Flundone
A3-6

NADO10156/09890-020-650

Toxicity Value

EPA

. Date  Usedfor TRV

June 2085



General

Fermulati n f° ;ﬂfm?‘ _ Taxonomic C”’?"“"“
- : Gl'ﬂug;j : G
Technical Fluridone 99.5% mammal Rabbit
Sonar 432% . aquatic Calanoid
invertebrate copepod
Sonar 43.2% . aquatic Copepod
invertebrate

Boldface indicates study selected for derivation of toxicity reference value (TRV) used in risk assessment.

 Scientific Name

Diaptomus spp

Eucyclops spp

yﬂgige: -

unknown

unknown

Teratology

Static

Static

Meansx}f . Expawre
Exposure

Gavage

Water

Water

Test Biological  Statistical

IToxicity values relate the dose of a compound with a potentially adverse effect. Values are reported as they were presented in the reviewed source.

*See the bibliography of this ERA document, Appendix A of the associated Literature Review document, and source footnote for complete citations.

*Aplied at 9.3 L/hectare.

*Analysis done to ensure maintenance of 30 ppb fluridone for 6-8 weeks.
41b ai/gal applied at rates equivalent to 1.8 L/haor 3.6 L/ha (4.6 or 9.2 ppm).

‘High rate of larval death may have been due to habitat loss rather than direct toxic effects.

"Hardness at 40 mg/L.
*Marine species, not suitable for TRV derivation,

°96-h LC50s range from 4.2 to 84 mg/L for pH of 6.5-8.5 at hardness of 40 mg/L.
"*Multigenerational study - second generation fry affected within 30 d after hatch.

"'Hydrilla treated with 90 ug/1 fluridone 8 days before feeding experiments began.

"Fish offered treated and untreated vegetation each day for S d.

PTheoretical conc of ai in water in which plants exposed for 8 d.

1423 Native plant species included coontail, muskgrass, water stargrass, several pondweeds, and wild celery.

"Hardness at 280 mg/L.
"*Hardness at 320 mg/L.

" Based on initial concentrations - no diffs found b/w initial and final Endpoints from 24, 48, and 72 hours also available.

®Inhalation exposure, not suitable for TRV derivation.

®Ocular exposure, not suitable for TRV derivation.

2Subcutaneous injection, not suitable for TRV derivation.

I As cited in ISEPA 2003

BLM Vegetation Treatment ERA- Flaridone
NADO1015&/04090-020-650

. ’!’mticiiy%’alue

a.i. - active ingredient
NR - Not reported.

MRID - Master Record Identification Number

Endpoints
ECs) - 50% effect concentration

LCy - lethal concentration, 0% mortality, similar to a NOEC

LCso - median lethal concentration, 50% mortality
LD, - lethal dose, 0% mortality, similar to a NOEL

LDs, - median lethal dose, 50% mortality

LOAEC - lowest-observable-adverse effect concentration

LOEC - lowest-observable-effect concentration

LOEL - lowest-observable-effect level

NOAEC - no-observable-adverse effect concentration

NOEC - no-observable-effect concentration
NOEL - no-observable-effect level

A3-7

4,  Diritos Faiin Fiduss (ested L
mﬁm : ‘r‘a‘:‘im ‘ ; pemt o _;ymn{ gf&ﬂm}tlﬂ : . fal)
NOEL NR 125
48 hr 48 hr Mortality LCs NR 12
48 hr 48 hr Mortality LCs NR 8
Abbreviations
m - male
f- female

Toxicity Value

Units
mg ai‘kg

mgai/l,

mg ai/L

- Chémicai{ i
Analysis Done/

Reported?

No/No

No/No

Durations
hr - hours
d - days

w - weeks
m - months

y - years

Lilly Research
Laboratories

w

 Smdy
Number

. Number

: Data Sénrw’

Study B-7158 IRIS 2003; USEPA 1984

Nagvi & Hawkins. 1989. Bull. Environ.
Contam. Toxicol. 43: 386-393.

Nagqvi & Hawkins. 1989. Bull. Environ.
Contam. Toxicol. 43: 386-393.

EPA Used for TRV

.~ Reviewer  Reviewed  derivation
C. Lunchick,
H. Appleton, 3/15/84 Yes
C. Cueto

June 2685
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DERIVATION OF EECS

Section 3.0 of the Methods Document (ENSR 2005) presents the details of the exposure scenarios considered in the
risk assessments. The following sub-sections describe the scenarios that were evaluated for bromacil. Note that in
many cases, units were converted during the calculations (e.g., Ib/acre converted to mg/cm?). These conversions
were not included in the equations presented below.

Direct Spray

Plant and wildlife species may be unintentionally impacted during normal application of aterrestrial herbicide asa
result of a direct spray of the receptor or the waterbody inhabited by the receptor, indirect contact with
dislodgeable foliar residue after herbicide application, or consumption of prey items sprayed during application.
These exposures may occur within the application area (consumption of prey items) or outside of the application
area (waterbodies accidentally sprayed during application of terrestrial herbicide). Generally, impacts outside of
the intended application area are accidental exposures and are not typical of BLM application practices. The
following direct spray scenarios were evaluated:

Direct Spray of Terrestrial Wildlife
Small mammal or Insect 100% Dermal Absorption
Surface Areas (A): cm? = 12.3 x BW?®
Where:  BW = body weight in grams
Amount deposited on ¥z receptor (Amnt): 0.5 x A x R
Where: A = Surface areain cm’
R =Applicationratein b a.i./acre
Small mammal 1% order
Proportion absorbed over period T (Prop): 1-exp(-k T)
Where:  k = First order dermal absorption rate (hour™)
T =Time (24 hours)
Absorbed Dose: Amnt x Prop + BW
Ingestion of Food Items Contaminated by Direct Spray
All herbivorous receptors ingestion acute
Concentration on food (C): R x rr
Where: R =Application rate (Ib ai./acre)
rr = Residue rate as determined from Kenaga nomagram (mg/kg per Ib/acre)
Dose estimates (D): C x A + BW
Where:  C = Concentration on food (mg/kg food)
A = Wet weight food ingestion rate (kg/day)
BW = Body Weight
All herbivorous receptors ingestion chronic
Initial concentration on food (C0O): R X rr x Drift
Where: R =Application rate (Ib a.i./acre)
rr = Residue rate as determined from Kenaga nomagram (mg/kg per Ib/acre)
Drift=1
Concentration on food at time T: CO x exp(-k x T)
Where:  CO = Concentration on food at time zero (mg/kg food)
k = Decay Coefficient: In(2) + t50 (days™)
T =Time (90 days)
Time-weighted Average Concentration on vegetation (CTWA): CO x (1-exp(-k x T)) + (k x T)
Dose estimates (D): CTWA x A x Prop + BW
Where:  CTWA = Time Weighted Concentration on food (mg/kg food)
A = Wet weight food ingestion rate (kg/day)
Prop = Proportion of food impacted by direct spray (100%)
BW = Body Weight
Large carnivorous mammal ingestion acute

BLM Vegetation Treatments Using Herbicides B-i November 2005
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Amount deposited on small mammal prey (Amnt_mouse): 0.5 x SurfaceAreax R
Where: R = Application rate (Ib a.i./acre)
Dose edtimates: Drift x Prop x Amnt_mouse + BW_mouse x A +BW
Where: Drift=1
Prop = Proportion of food impacted by direct spray (100%)
A = Wet weight food ingestion rate (kg/day)
BW = Body Weight of carnivore
BW_mouse = Body weight of food (small mammal; mouse)
Large carnivorous mammal ingestion chronic
Initial concentration on mammal (CO): 0.5 x SurfaceAreax R + BW_smallmammal
Where: R = Application rate (Ib a.i./acre)
SurfaceArea = Surface area of food (small mammal; mouse)
BW_smallmammal = Body weight of food (small mammal; mouse)
Concentration absorbed in small mammal at time T (C90): CO x exp(-k x T)
Where:  CO = Concentration on food at time zero (mg/kg food)
k = Decay Coefficient: In(2)/t50 (days™)
T =Time (90 days)
Dose estimates. C90 x FIR_coyote x Prop ~ BW
Where:  C90 = Concentration of herbicidein food at 90 days
FIR = Wet weight food ingestion rate (mg/kg-day)
Prop = Proportion of food impacted by direct spray (100%)
BW = Body Weight
Accidental Direct Spray Over Pond
Massin Pond (Mp): Ap xR
Where:  Ap = Areaof pond
R = Application rate (Ib a.i./acre)
Concentration in Pond: Mp + (Vp)
Where:  Vp=Volume of pond

Accidental Direct Spray Over Stream
Massin Stream Reach (Ms): Asx R
Where:  Ap = Areaof stream affected by spray
R = Application rate (Ib ai./acre)
Concentration in Pond: Ms+ (Vs)
Where:  Vs=Volume of stream reach affected by spray

Accidental Spill to Pond
To represent worst-case potential impacts to ponds, a spill scenario was considered. A truck or helicopter spilling an
entire load of herbicide mixed for the maximum application rate into a 1/4 acre, 1 meter deep pond.

Truck or Helicopter Spill into Pond
Concentrationsin water (Cw): Cm x Vspill +Vp
Where:  Cm = Herbicide concentration in the truck or helicopter mixture (mg a.i./L)
Vspill = Volume of the spill (L)
Vp = Volume of the pond (L)

BLM Vegetation Treatments Using Herbicides B-ii November 2005
Ecological Risk Assessment - Fluridone
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B-7 Potential Risks to Carnivorous Mammal (Coyote)
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B-8 Potential Risksto Insectivorous Bird (American Robin)

From Consumption of Contaminated Insects (Acute EXpOSUre SCENAI0) ........coveveveeeeninererereneseerereneseeeees B-8
B-9 Potential Risks to Insectivorous Bird (American Robin)

From Consumption of Contaminated Insects (Chronic EXpOSUre SCeNario).........c.vevveeeerereeenesieeseseesesenens B-9
B-10 Potential Risksto Herbivorous Bird (Canada goose)

From Consumption of Contaminated V egetation (Acute EXposure SCENAIio) ......covevvrerereeenereeereresenenens B-10
B-11  Potential Risksto Herbivorous Bird (Canada goose)

From Consumption of Contaminated Vegetation (Chronic EXpoSUre SCeNario) ........ccvererererererereerernennnnns B-11
B-12  Potential Risk to Predatory Bird from Consumption of Contaminated Fish from Pond

(Pond Impacted by Regular Application of HEDICIAE)...........cceeviiiciiseece e B-12
B-13  Potential Risksto Non-Target Terrestrial Plants from Direct Spray and Spray Drift .........ccoveenvneccnenee B-13
B-14  Potential Risksto Aquatic Speciesfrom Accidental Spill to Pond — (Acute EXPOSUFE) ........ccoeeeeevreeeererenne. B-14
B-15 Potential Risk to Aquatic Species from Direct Spray of Pond and Stream — (Acute EXposure) .................. B-15

General note: Exposure parameters and equations in the following tables are described in more detail in the
Vegetation Treatments Programmatic EI S Ecological Risk Assessment Methodology (ENSR 2005) and Section 4 of
the ecological risk assessment for this herbicide.
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TABLE B-1
Direct Spray of Terrestrial Receptorsand Exposure from Indirect Contact With Foliage
Par ameter Pallinating Small Units
I nsect Mammal
Duration of exposure (T) 24 24 hours
Body weight (BW) 0.000093 0.02 kg
Surface areas (A): cm? = 12.3 x BW(g)*0.65* 2.63 86.21 cm?
Application rates (R) Typica 0.15 0.15 Ib/acre
Maximum 13 13 Ib/acre
Amount deposited on ¥2receptor (Amnt): Typica 0.0022 0.0725 mg
05xA xR xcf? Maximum 0.0192 0.6281 mg
Dose Estimate Assuming 100% Dermal Adsor ption®
Absorbed Dose: Amnt x Prop / BW Typica 2.38E+01 3.62E+00 mg/kg bw
Maximum 2.06E+02 3.14E+01 mg/kg bw
Dose Estimate Assuming First Order Dermal Adsor ption®
First-order dermal absorption coefficient (k) Centre;lk:tl mate 0.0019 0.0019 hour™
Proportion absorbed over period T (Prop): Typica 0.0284 0.0284 unitless
1-exp(-kxT) ° Maximum 0.0284 0.0284 unitless
Absorbed dose: Amnt x Prop / BW Typica 6.75E-01 1.03E-01 mg/kg bw
Maximum 5.85E+00 8.92E-01 mg/kg bw
. ] Toxicity Reference Typical M aximum
RISK QUOTIENTS- Direct Spray Value Apolication Apolication
(mg/kg bw)’ pp pp
Small mammal - 100% absorption 20,453 1.95E-04 1.69E-03
Pollinating insect - 100% absorption 11,699 2.03E-03 1.76E-02
Small mammal - 1st order dermal adsorption 20,453 5.54E-06 4,80E-05
_ Toxicity Reference Tvical M aximum
RISK QUOTIENTS- Indirect Contact® Value A %P ; bl
(ma/kg bw)’ pplication Application
Small mammal - 100% absorption 20,453 1.95E-05 1.69E-04
Pollinating insect - 100% absorption 11,699 2.03E-04 1.76E-03
Small mammal - 1st order dermal adsorption 20,453 5.54E-07 4.80E-06

Surface area cal culation for mammals from Stahl (1967; presented in USEPA 1993). No surface area calculation identified for insects.
Mammalian equation used as a surrogate.

2A conversion factor (cf) of 0.011208493 was used to convert the application rate (R) from Ib/acre to mg/cm?.

3100% dermal absorption - all of the herbicide falling on the receptor was assumed to penetrate the skin within 24 hours.

“1st order dermal absorption - absorption occurs over 24 hours, taking into consideration the potential for some herbicide to not bej
absorbed.

®exp(-kxT) = e*(-kxT), where e is a constant = 2.7828.

®Risk Quotient = Estimated Dose/Toxicity Reference Value.

"Toxicity Reference Value (TRV) - TRVs relate the dose of a compound with a potentially adverse effect. TRV's were selected during
areview of the ecotoxicological literature.

8Exposure from indirect contact assumed to be 1/10 of direct spray exposure (Harris and Solomon 1992).

BLM Vegetation Treatments Using Herbicides B-1 November 2005
Ecological Risk Assessment - Fluridone
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TABLE B-2

Potential Risksto Small Herbivorous/Omnivorous Mammal (Deer Mouse) From Consumption of
Contaminated Fruit — (Acute Exposur e Scenario)

Par ameter SAssumptions Value Units
Body weight (BW) 0.02 kg
Food ingestion rate (dry weight [dw])* 0.003364 kg dw/day
Food ingestion rate (wet weight [ww]) (ir) 0.01463 kg ww/day
Application rates (R) Typica 0.15 Ib/acre
Maximum 13 Ib/acre
Residuerate—berries(rr) Typica 54 ma/kg per Ib/acre
Maximum 40.7 mg/kg per Ib/acre
Concentration on berries (C): R xrr Typica 0.81 mg/kg fruit
Maximum 52.91 mg/kg fruit
Dose estimates (D): C x ir / BW Typica 5.92E-01 mg/kg bw
Maximum 3.87E+01 mg/kg bw
Toxicity Typical Maximum
RISK QUOTIENTS' - Ingestion Referencevalue %Iiocation Application
(mgkgbw)® PP PP
Small mammalian herbivore/omnivore — (acute 20,453 2 90E-05 1.89E-03
exposure)
ICalculated using algorithm developed by Nagy (1987) for rodents; where food ingestion rate (g dw/day) = 0.621x (BW g)"0.564;
converted into kg dw/day.
2Assumes fruit is 77% water (USEPA 1993; Table 4-2 - value for fruit pulp and skin).
3Residue rates were obtained from the K enaga nomogram as updated (Fletcher et al., 1994) and are vegetation-specific.
“Risk Quotient = Estimated Dose/Toxicity Reference Value (TRV).
SToxicity Reference Vaue (TRV) - TRV relate the dose of a compound with a potentially adverse effect. TRV's were selected during
areview of the ecotoxicological literature.

BLM Vegetation Treatments Using Herbicides B-2 November 2005
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TABLE B-3

Potential Risksto Small Herbivorous/Omnivorous Mammal (Deer Mouse) From Consumption of
Contaminated Fruit — (Chronic Exposur e Scenario)

Par ameter Assumptions Value Units
Duration of exposure (T) 20 days
Body weight (BW) 0.02 kg
Food ingestion rate (dry weight [dw])* 0.0034 kg dw/day
Food ingestion rate (wet weight [ww]) (ir) 2 0.0146 kg ww/day
Half life on vegetation (tsp) Herbicide specific 365 days
Application rates (R) Typica 0.15 Ib/acre
Maximum 13 Ib/acre
Residuerate - berries(rr) * Typica 54 mg/kg per Ib/acre
Maximum 40.7 mg/kg per Ib/acre
Drift (Drift) Typica 1 unitless
Maximum 1 unitless
Decay coefficient (k): In(2) / tso* Typical 0.0019 days*
Maximum 0.0019 days*
Initial concentration on berries (Cp): R x rr x Drift Typica 0.81 ma/kg fruit
Maximum 52.91 mg/kg fruit
Concentration on berriesat time T: Co x exp(-kxT) > Typica 0.6827 mg/kg fruit
Maximum 44.5976 mag/kg fruit
Time-weighted aver age concentration on vegetation Typica 0.7446 ma/kg fruit
(CTWA): Co x (1-exp(-kxT)) / (kxT) ® Maximum 48.6355 mg/kg fruit
Proportion of diet contaminated (PC) Typica 1 unitless
Maximum 1 unitless
Dose estimates (D): (CTWA x ir x PC) / BW Typica 5.45E-01 mg/kg bw/day

Maximum 3.56E+01 mg/kg bw/day

Toxicity

RISK QUOTIENTS® - Ingestion Reference Value T%P'C"“.' MaT.'m“.m
(mg/kg bW/day)7 Application Application
Small mammalian herbivore/omnivore — (chronic exposure) 16 3.40E-02 2.22E+00

ICalculated using algorithm developed by Nagy (1987) for rodents; where food ingestion rate (g dw/day) = 0.621x(BW ¢)"0.564;
converted into kg dw/day.

2Assumes fruit is 77% water (USEPA 1993; Table 4-2 - value for fruit pulp and skin).

3Residue rates were obtained from the K enaga nomogram as updated (Fletcher et al., 1994) and are vegetation-specific.

“In = Natural log function.

%exp(-kxT) = e’(-kxT), where e is a constant = 2.7828.

®Risk Quotient = Estimated Dose/Toxicity Reference Value.

"Toxicity Reference Value (TRV) - TRV s relate the dose of acompound with a potentially adverse effect. TRV's were selected during

areview of the ecotoxicological literature.

BLM Vegetation Treatments Using Herbicides B-3 November 2005
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TABLE B-4

Potential Risksto Large Herbivorous Mammal (Mule Deer) from Consumption of Contaminated Vegetation
— (Acute Exposure Scenario)

Parameter Assumptions Value Units
Body weight (BW) 70 kg
Food ingestion rate (dry weight [dw])* 1.9212 kg dw/day
Food ingestion rate ( wet weight [ww]) (ir) 2 6.4038 kg ww/day
Duration of exposure (D) 1 day
Application rates (R) Typical 0.15 Ib/acre
Maximum 13 Ib/acre
Residuerate- grass(rr) ® Typica 36 mg/kg per Ib/acre
Maximum 197 mg/kg per Ib/acre
Concentration on grass(C): Rxrr Typica 54 mg/kg grass
Maximum 256.1 mg/kg grass
Drift (Drift) Typica 1 unitless
Maximum 1 unitless
Proportion of diet contaminated (PC) Typica 1 unitless
Maximum 1 unitless
Dose estimates (D): (Drift x PC x C x ir) / BW Typical 4.94E-01 mg/kg bw/day
Maximum 2.34E+01 mg/kg bw/day
. Toxicity Reference Typical Maximum
RISK QUOTIENTS'- Ingestion Value (mé/kg bw/day)° Apgl?cation Application
Large mammalian herbivore/gramivore 2,659 1.86E-04 8.81E-03

(acute exposure)

ICalculated using algorithm developed by Nagy (1987) for herbivores; where food ingestion rate (g dw/day) = 0.577x(BW g)"0.727;
converted into kg dw/day.

2Assumes grass is 70% water (USEPA 1993; Table 4-2 - lowest value for young grasses).
3Residue rates were obtained from the K enaga nomogram as updated (Fletcher et al., 1994) and are vegetation-specific.
“Risk Quotient = Estimated Dose/Toxicity Reference Value.
SToxicity Reference Value (TRV) - TRVs relate the dose of a compound with a potentially adverse effect. TRV's were selected during a|
review of the ecotoxicological literature.

BLM Vegetation Treatments Using Herbicides B-4 November 2005
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TABLE B-5

Potential Risksto L arge Herbivorous Mammal (Mule Deer) From Consumption of Contaminated
Vegetation — (Chronic Exposur e Scenario)

Parameter ssAssumptions Value Units
Duration of exposure (T) 20 day
Body weight (BW) 70 kg
Food ingestion rate (dry weight [dw])* 1.9212 kg dw/day
Food ingestion rate ( wet weight [ww]) (ir) 2 6.4038 kg ww/day
Half life on vegetation (tsp) Herbicide specific 365 days
Application rates (R) Typica 0.15 Ib/acre
Maximum 13 Ib/acre
Residuerate- grass(rr) 3 Typica 36 mg/kg per Ib/acre
Maximum 197 mg/kg per Ib/acre
Drift (Drift) Typica 1 unitless
Maximum 1 unitless
Decay coefficient (k): In(2) / tsp* Typical 0.0019 days™
Maximum 0.0019 days®
Initial concentration on grass (Cp): R x rr x Drift Typicd 54 mg/kg grass
Maximum 256.1 mg/kg grass
Concentration on grassat time T: Co x exp(-kxT) > Typical 4.5516 mg/kg grass
Maximum 215.8654 mg/kg grass
Time-weighted aver age concentration on vegetation Typical 4.9637 mg/kg vegetation
(CTWA): Co x (1-exp(-kxT)) / (kxT) ® Maximum 235.4099 mg/kg vegetation
Proportion of diet contaminated (PC) Typica 1 unitless
Maximum 1 unitless
Dose estimates (D): (CTWA x ir x PC) / BW Typical 4.54E-01 mg/kg bw/day
Maximum 2.15E+01 mg/kg bw/day
. Toxicity Typical Maximum
RISK QUOTIENTS’ — I ngestion ReferenceValue '~ Abolicati
(ma/kg bwiday)’ pplication pplication

Large mammalian herbivore/gramivore — (chronic 49 9.27E-03 4.40E-01
exposure)

ICalculated using algorithm developed by Nagy (1987) for herbivores; where food ingestion rate (g dw/day) = 0.577x(BW g)"0.727;
converted into kg dw/day.

2Assumes grass is 70% water (USEPA 1993; Table 4-2 - lowest value for young grasses).

3Residue rates were obtained from the K enaga nomogram as updated (Fletcher et al., 1994) and are vegetation-specific.

“In = Natural log function.

Sexp(-kxT) = e*(-kxT), where e is a constant = 2.7828.

®Risk Quotient = Estimated Dose/Toxicity Reference Value.

"Toxicity Reference Value (TRV) - TRVs relate the dose of a compound with a potentially adverse effect. TRV's were selected during g
review of the ecotoxicological literature.

BLM Vegetation Treatments Using Herbicides B-5 November 2005
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TABLE B-6

Potential Risksto Carnivorous Mammal (Coyote) From Consumption of Contaminated Small
Mammals— (Acute Exposur e Scenario)

Par ameter Assumptions Value Units
Body weight (BW) 12 kg
Body weight small mammal (BW_mouse) 0.02 kg
Surface area small mammal (A) 86.21 cm?
Food ingestion rate (dry weight [dw])* 0.5297 kg dw/day
Food ingestion rate (wet weight [ww]) (ir) 2 1.6554 kg ww/day
Duration of exposure (D) 1 day
Application rates (R) Typica 0.15 Ib/acre
Maximum 13 Ib/acre

Amount deposited on small mammal prey

(Amnt_mouse): 0.5x A x R 3 Typical 0.0725 mg
Maximum 0.6281 mg
Drift (Drift) Typica 1 unitless
Maximum 1 unitless
Proportion of diet contaminated (PC) Typical 1 unitless
Maximum 1 unitless
Dose estimates (D) : ([(Drift x PC x Amnt_mouse) Typica 5.00E-01 mg/kg bw
/ BW_mouse] x ir) / BW Maximum 4.33E+00 mg/kg bw
, Toxicity Typical Maximum
RISK QUOTIENTS' - Ingestion Reference Value Applicati Applicati
(mg/kg bw)® pplication pplication
Large carnivorous mammal (acute exposure) 4,133 1.21E-04 1.05E-03
ICalculated using algorithm developed by Nagy (1987); where food ingestion rate (g dw/day) = 0.0687x(BW )"0.822; converted

into kg dw/day.

2Assumes mammals are 68% water (USEPA 1993).

3surface area (A) and body weight of mouse receptor presented in Table B-1. Surface area calculation for mammals from Stahl
(1967; presented in USEPA 1993).

“Risk Quotient = Estimated Dose/Toxicity Reference Value.

*Toxicity Reference Value (TRV) - TRVs relate the dose of a compound with a potentially adverse effect. TRV's were selected during
areview of the ecotoxicological literature.

BLM Vegetation Treatments Using Herbicides B-6 November 2005
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TABLE B-7

Potential Risksto Carnivorous Mammal (Coyote) From Consumption of Contaminated Small
Mammals— (Chronic Exposur e Scenario)

Parameter s/Assumptions Value Units
Duration of exposure (T) 20 day
Body weight (BW) 12 kg
Body weight small mammal (BW_mouse) 0.02 kg
Surface area small mammal (A) 86.21 cm?
Food ingestion rate (dry weight [dw]) * 0.5297 kg dw/day
Food ingestion rate ( wet weight, [ww]) (ir) 2 1.6554 kg ww/day
Application rates (R) Typicd 0.15 Ib/acre
Maximum 13 Ib/acre
Drift (Drift) Typica 1 unitless
Maximum 1 unitless
Decay coefficient (k): In(2) / tso> Typical 0.0019 days*
Maximum 0.0019 days*
Initial concentration on mammal (Co): (0.5 % A x R) Typica 3.6236 mg/kg mammal
/ BW_mouse Maximum 31.4042 mg/kg mammal
Concentration absorbed in small mammal at time T Typica 0.1029 mg/kg mammal
(Coo): Co x exp(-kxT)* Maximum 0.8915 mg/kg mammal
Proportion of diet contaminated (PC) Typica 1 unitless
Maximum 1 unitless
Dose estimates: (Cgox ir x PC) / BW Typica 1.42E-02 mg/kg bw/day
Maximum 1.23E-01 mg/kg bw/day
. Toxicity Typical Maximum
RISK QUOTIENTS’ — I ngestion ReferenceValue o Abolicati
(ma/kg bw/day)® pplication pplication
Large mammalian carnivore — (chronic exposure) 76 1.87E-04 1.62E-03
ICalculated using algorithm developed by Nagy (1987); where food ingestion rate (g dw/day) = 0.0687x(BW g)"0.822; converted into|
kg dw/day.

2Assumes mammals are 68% water (USEPA 1993).

3n = Natural log function.

‘exp(-kxT) = e’(-kxT), where e is a constant = 2.7828.

SRisk Quotient = Estimated Dose/Toxicity Reference Value.

Toxicity Reference Value (TRV) - TRVs relate the dose of a compound with a potentially adverse effect. TRV's were selected during
areview of the ecotoxicological literature.

BLM Vegetation Treatments Using Herbicides B-7 November 2005
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TABLE B-8

Potential Risksto I nsectivorous Bird (American Robin) From Consumption of Contaminated | nsects —
(Acute Exposure Scenario)

Par ameter JAssumptions Value Units
Body weight (BW) 0.08 kg
Food ingestion rate (dry weight [dw]) * 0.0112 kg dw/day
Food ingestion rate ( wet weight [ww]) (ir) 0.0363 kg ww/day
Duration of exposure (D) 1 day
Application rates (R) Typica 0.15 Ib/acre
Maximum 13 Ib/acre
Residuerate - insects (rr) Typica 45 ma/kg per Ib/acre
Maximum 350 mg/kg per Ib/acre
Concentration on insects (C): R xrr Typical 6.75 mg/kg insect
Maximum 455 mg/kg insect
Drift (Drift) Typical 1 unitless
Maximum 1 unitless
Proportion of diet contaminated (PC) Typical 1 unitless
Maximum 1 unitless
Dose estimates. (Drift x PC x C x ir) / BW Typica 3.06E+00 mg/kg bw
Maximum 2.06E+02 mg/kg bw
Toxicity Reference . .
RISK QUOTIENTS' - Ingestion \)//alue Typical Maximum
(mg/kg bw)® Application Application
Small insectivorous bird — (acute exposure) 13,135 2.33E-04 1.57E-02
ICalculated using algorithm developed by Nagy (1987) for all birds; where food ingestion rate (kg dw/day) = 0.0582x(BW)"0.651.
2Assumes insects are 69% water (USEPA 1993; Table 4-1 - value for grasshoppers and crickets).
3Residue rates were obtained from the K enaga nomogram as updated (Fletcher et al., 1994).
“Risk Quotient = Estimated Dose/Toxicity Reference Value.
*Toxicity Reference Value (TRV) - TRV s relate the dose of acompound with a potentially adverse effect. TRV's were selected during
areview of the ecotoxicological literature.

BLM Vegetation Treatments Using Herbicides B-8 November 2005
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TABLE B-9

Potential Risksto I nsectivorous Bird (American Robin) From Consumption of Contaminated I nsects —
(Chronic Exposure Scenario)

Par ameter Assumptions Value Units
Duration of exposure (T) 20 day
Body weight (BW) 0.08 kg
Food ingestion rate (dry weight [dw]) * 0.0112 kg dw/day
Food ingestion rate (wet weight [ww]) (ir) 2 0.0363 kg ww/day
Half life on insect (tso) Herbicide specific 365 days
Application rates (R) Typica 0.15 Ib/acre
Maximum 13 Ib/acre
Residuerate - insects (rr) Typica 45 mg/kg per Ib/acre
Maximum 350 mg/kg per Ib/acre
Drift (Drift) Typica 1 unitless
Maximum 1 unitless
Decay coefficient (k): In(2) / tso* Typical 0.0019 days*
Maximum 0.0019 days*
Initial concentration on insects (Cop): R % rr x Drift Typica 6.75 mg/kg insect
Maximum 455 mg/kg insect
Concentration on insectsat time T Typica 5.6895 mg/kg insect
(Coo): Co x exp(-kxT)° Maximum 383.5172 mg/kg insect
Time-weighted aver age concentration on insects Typica 6.2047 mg/kg insect
(CTWA): Co x (1-exp(-kxT)) / (kxT) ® Maximum 418.2410 mg/kg insect
Proportion of diet contaminated (PC) Typica 1 unitless
Maximum 1 unitless
Dose estimates (D): (CTWA x ir x PC) / BW Typica 2.81E+00 mg/kg bw/day
Maximum 1.90E+02 mg/kg bw/day
) Toxicity Typical Maximum
RISK QUOTIENTS’- I ngestion ReferenceValue , “i Applicati
(ma/kg bwiday)’ pplication pplication

Small insectivorous bird — (chronic exposure) 604 4.66E-03 3.14E-01

ICalculated using algorithm developed by Nagy (1987) for all birds; where food ingestion rate (kg dw/day) = 0.0582x(BW)"0.651.

2Assumes insects are 69% water (USEPA 1993; Table 4-1 - value for grasshoppers and crickets).

SResidue rates were obtained from the K enaga nomogram as updated (Fletcher et al., 1994).

“In = Natural log function.

Sexp(-kxT) = e’(-kxT), where e is a constant = 2.7828.

®Risk Quotient = Estimated Dose/Toxicity Reference Value.

"Toxicity Reference Value (TRV) - TRVs relate the dose of a compound with a potentially adverse effect. TRV's were selected during
areview of the ecotoxicological literature.

BLM Vegetation Treatments Using Herbicides B-9 November 2005
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TABLE B-10

Potential Risksto Herbivorous Bird (Canada goose) From Consumption of Contaminated Vegetation —
(Acute Exposure Scenario)

Par ameter JAssumptions Value Units
Body weight (BW) 3.72 kg
Food ingestion rate (dry weight [dw]) * 0.1368 kg dw/day
Food ingestion rate (wet weight [ww]) (ir) 2 0.9125 kg ww/day
Duration of exposure (D) 1 day
Application rates (R) Typica 0.15 Ib/acre
Maximum 13 Ib/acre
Residuerate - vegetation (rr) Typica 5.25 ma/kg per Ib/acre
Maximum 384.8 mg/kg per Ib/acre
Concentration on vegetation (C): R xrr Typica 1 mg/kg veg
Maximum 1 mg/kg veg
Drift (Drift) Typica 1 unitless
Maximum 1 unitless
Proportion of diet contaminated (PC) Typica 1.29E+00 unitless
Maximum 9.44E+01 unitless
Dose estimates. (Drift x PC x C x ir) / BW Typica 5.25 mg/kg bw
Maximum 384.8 mg/kg bw
Toxicity Reference . .
RISK QUOTIENTS" - Ingestion Value AT%P'C‘“‘.' AMaT_'m“_m
(mg/kg bw)® pplication pplication
Large herbivorous bird — (acute exposure) 2270 5.67E-04 4.16E-02
ICalculated using algorithm developed by Nagy (1987) for al birds; where food ingestion rate (kg dw/day) = 0.0582x(BW)"0.651.
2Assumes vegetation is 85% water (USEPA 1993; Table 4-2 - value for dicotyledons).
3Residue rates were obtained from the K enaga nomogram as updated (Fletcher et al., 1994) and are vegetation-specific.
“Risk Quotient = Estimated Dose/Toxicity Reference Value.
*Toxicity Reference Value (TRV) - TRV s relate the dose of acompound with a potentially adverse effect. TRV's were selected during
areview of the ecotoxicological literature.

BLM Vegetation Treatments Using Herbicides B-10 November 2005
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TABLE B-11

INTERNATIONAL

Potential Risksto Herbivorous Bird (Canada goose) From Consumption of Contaminated Vegetation —

(Chronic Exposure Scenario)

Par ameter Assumptions Value Units
Duration of exposure (T) 20 day
Body weight (BW) 3.72 kg
Food ingestion rate (dry weight [dw])* 0.1369 kg dw/day
Food ingestion rate ( wet weight [ww]) (ir) 2 0.9126 kg ww/day
Half life on vegetation (tsg) Herbicide specific 365 days
Application rates (R) Typica 0.15 Ib/acre
Maximum 13 Ib/acre
Residuerate - vegetation (rr) 3 Typica 35 mg/kg per Ib/acre
Maximum 296 mg/kg per Ib/acre
Drift (Drift) Typica 1 unitless
Maximum 1 unitless
Decay coefficient (k): In(2) / tso* Typical 0.0019 days*
Maximum 0.0019 days*
Initial concentration on vegetation (Co): R x rr x Drift Typica 5.25 mg/kg veg
Maximum 384.8 mg/kg veg
Concentration on vegetation at time T (Cgp): Typical 4.4252 mg/kg veg
Co x exp(-kxT) ® Maximum 324.3460 mg/kg veg
Time-weighted Average Concentration on vegetation Typical 4.8259 mg/kg veg
(CTWA): Co % (1-exp(-kxT))/(kxT) ° Maximum 353.7124 mg/kg veg
Proportion of diet contaminated (PC) Typica 1 unitless
Maximum 1 unitless
Dose estimates (D): (CTWA x ir x PC) / BW Typical 1.18E+00 mg/kg bw/day
Maximum 8.68E+01 mg/kg bw/day
. Toxicity Typical Maximum
RISK QUOTIENTS’ - Ingestion ReferenceValue o Abolicati
(ma/kg bwiday)’ pplication pplication
Large herbivorous bird (chronic exposure) 100 1.18E-02 8.68E-01

ICalculated using algorithm developed by Nagy (1987) for al birds; where food ingestion rate (kg dw/day) = 0.0582x(BW)"0.651.

2Assumes vegetation is 85% water (USEPA 1993; Table 4-2 - value for dicotyledons).

SResidue rates were obtained from the K enaga nomogram as updated (Fletcher et al., 1994) and are vegetation-specific.

“In = Natural log function.
Sexp(-kxT) = e’(-kxT), where eis a constant = 2.7828.
®Risk Quotient = Estimated Dose/Toxicity Reference Value.

"Toxicity Reference Value (TRV) - TRVs relate the dose of a compound with a potentially adverse effect. TRV's were selected during

areview of the ecotoxicological literature.

BLM Vegetation Treatments Using Herbicides B-11
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TABLE B-12

Potential Risk to Predatory Bird from Consumption of Contaminated Fish from Pond — (Pond I mpacted by
Regular Application of Herbicide)

Parameter s/ Assumptions Value Units
Body weight (W) 5.15 kg
Food ingestion rate (dry weight [dw])* 1.02E-01 kg dw/day
Food ingestion rate (wet weight [ww]) (ir) 2 4.07E-01 kg ww/day
Bioconcentration factor (BCF) 3.01 L/kg fish
Food Chain Multiplier Trophic Level 2 (FCM_TL2) 1 unitless
Food Chain Multiplier Trophic Level 3(FCM_TL3) 1 unitless
Proportion of diet contaminated (PC) 1 unitless
Toxicity reference value (TRV) 100 mg/kg-bw/day
Concentration in fish 3 Typica 5.06E-02 mg/kg bw fish
(Cisn) : Pond_concx BCF x FCM_TL2x FCM_TL3 Maximum 4.39E-01 mg/kg bw fish
Dose estimate (D) : (Csignh X ir X PC) / BW Typical 4.00E-03 mg/kg bw fish

Maximum 3.47E-02 mg/kg bw fish

RISK QUOTIENTS - Ingestion® 1 X9 Reerence

Piscivorous bird — (chronic exposure) 100 4.00E-05 3.47E-04

ICalculated using algorithm developed by Nagy (1987) for dl birds; where Food Ingestion Rate (kg dw/day) = 0.0582* (BW)"0.651.

2Assumes fish are 75% water (USEPA 1993; Table 4-2 - value for dicotyledons).

3Pond concentrations presented in Table B-15.

“Risk Quotient = Estimated Dose/Toxicity Reference Value.

SToxicity Reference Value (TRV) - TRVs relate the dose of a compound with a potentially adverse effect. TRV's were selected during
areview of the ecotoxicological literature.

Typical Application Maximum Application

BLM Vegetation Treatments Using Herbicides B-12 November 2005
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TABLE B-13
Potential Risksto Non-target Terrestrial Plants from Direct Spray and Spray Drift
Terrestrial Concentration . . 1 Rare, Threatened, and
DIRECT SPRAY (Ib/acre) Typical SpeciesRQ Endangered Species RQ*
Typica application rate 0.15 NA NA
Maximum application rate 13 NA NA
Risk Quotient = Estimated Dose/Toxicity Reference Value.

BLM Vegetation Treatments Using Herbicides B-13 November 2005
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TABLE B-14
Potential Risksto Aquatic Species from Accidental Spill to Pond — (Acute Exposure)
Par ameter JAssumptions Value Units
Volume of pond (Vp) 1,011,715 L
Volume of spill
Truck (Vspilly) 757 L
Helicopter(V spilly) 529.9 L
Herbicide concentration (Cm)*
Truck mixture (Cmy) 6,232 mg/L
Helicopter mixture (Cmy,) 31,158 mg/L
Risk Quotients’
. Concentrationsin water . . Aquatic Non-Target
Scenario (Cw): Cm x Vspill / Vp Units Fish Invertebrates Agquatic Plants
Truck spill into pond 4.66 mg/L 1.10E+00 3.59E+00 1.55E+00
Helicopter spill into pond 16.32 mg/L 3.84E+00 1.26E+01 5.44E+00
1Based on herbicide mixed for the maximum application rate, where truck spray rate is 25 gallons per acre and helicopter spray rate is 5
gallons per acre. Cm = [application rate x (1/spray rate)] converted from Ib/gallon to mg/L.
°Risk Quotient = Estimated Dose/Toxicity Reference Value.

BLM Vegetation Treatments Using Herbicides B-14 November 2005
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TABLE B-15
Potential Risk to Aquatic Species from Direct Spray of Pond and Stream — (Acute Exposur €)

INTERNATIONAL

Par ameter SAssumptions Value Units
Pond
Application rates (R) Typica 0.15 Ib/acre
Maximum 13 Ib/acre
Areaof pond (Area) 0.25 acre
Volume of pond (Vol) 1,011,715 L
Mass sprayed on pond (R x Area) Typica 17,009.7 mg
Maximum 147,417.4 mg
Concentration in pond water (Mass/Volume) Typical 0.0168 mg/L
Maximum 0.1457 mg/L
Stream
Width of stream 2 m
Length of stream impacted by direct spray 636.15 m
Area of stream impacted by spray (Area) 1,272.3 m?
Depth of stream 0.2 m
I nstantaneous volume of stream impacted by
direct spray (Val) 254,460 L
Mass sprayed on stream (R x Area) Typica 0.047 Ib
Maximum 0.409 Ib
Mass sprayed on stream - converted to mg Typica 21,391.059 mg
Maximum 185,389.178 mg
Concentration in stream water (Mass/Val) Typical 0.0841 mg/L
Maximum 0.7286 mg/L
Risk Quotients”
. Concentration . Aquatic Non-Target
Scenario in water (mg/L) Fish Invertebrates Aquatic Plants
Acute
Direct spray to pond - Normal Application
Typical application 1.68E-02 3.96E-03 1.29E-02 5.60E-03
Maximum application 1.46E-01 3.43E-02 1.12E-01 4.86E-02
Direct spray to stream - Accidental Spray
Typica application 8.41E-02 1.98E-02 6.47E-02 2.80E-02
Maximum application 7.29E-01 1.71E-01 5.60E-01 2.43E-01
Chronic
Direct spray to pond - Normal Application
Typical application 1.68E-02 3.36E-02 2.80E-02 1.68E-02
M aximum application 1.46E-01 2.91E-01 2.43E-01 1.46E-01
Direct spray to stream - Accidental Spray
Typica application 8.41E-02 1.68E-01 1.40E-01 8.41E-02
M aximum application 7.29E-01 1.46E+00 1.21E+00 7.29E-01
Risk Quotient = Estimated Dose/Toxicity Reference Value.
BLM Vegetation Treatments Using Herbicides B-15 November 2005
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TABLE C-2
List of Rare, Threatened, and Endangered Plant Species Found on BLM Landsin 17 Western States
State Listed
General
Taxanomic Name Common Name Diet of AK AZ CA CO ID MT NE NV NM ND OK OR SD TX Ul | WA | WY
Vertebrates
Amphibians
salamander, Cadlifornia
/Ambystoma californiense |tiger 19; v@ E@
Ambystoma tigrinum 1/1nv®;
stebbinsi salamander, Sonora tiger C/IR® E
salamander, desert
Batrachoseps aridus slender Inv E
"Bufo baxteri toad, Wyoming | E
toad, arroyo (=arroyo
Bufo californicus southwestern) H®Y; Inv® E
frog, Californiared-
Rana aurora draytonii  |legged H®: Inv® T®
"Rana chiricahuensis frog, Chiricahualeopard | H®; Inv® T T
Birds
Brachyramphus
marmoratus marmoratus |murrelet, marbled Ps T T T
Charadrius alexandrinus
nivosus plover, western snowy G T T T T T T T T T T T
Charadrius melodus plover, piping H
Empidonax traillii flycatcher, southwestern
extimus willow [ E E E E E E E
Falco femoralis falcon, northern
septentrionalis aplomado [ E
Glaucidium brasilianum |pygmy-owl, cactus
cactorum ferruginous C E
E9 XN
Grus americana crane, whooping O[PsH] E®XN[EQXN| E© E© EOXN| E©@ E© E© E® |E® XN @
Gymnogyps californianus|condor, California C XN E XN
Haliaeetus leucocephalus |eagle, bald Ps T T T T T T T T T T T T T T T
"Pelecanus occidentalis  |pelican, brown P E E E
Pipilo crissalis
eremophilus towhee, Inyo California OJ[G,1] T
Polioptila californica gnatcatcher, coastal
californica Cadlifornia | T
"Polysticta stelleri eider, Steller's I T 3
Rallus longirostris 7
yumanensis rail, Y uma clapper C E E g _
Somateria fischeri eider, spectacled O[H, Inv] T §
IS
~




|IJewo.g - JUBWSSSSS Y XS 1Y [e9100]093
sopoIgeH Busn siewess ) uoterbe A INTg

¢0

S00¢C BqueAoN

TABLE C-2 (Cont.)

List of Rare, Threatened, and Endangered Plant Species Found on BLM Landsin 17 Western States

State Listed
General
Taxanomic Name Common Name Diet of AK AZ CA CO 1D MT NE NV NM ND OK OR SD TX uT WA | WY
Vertebrates

Serna antillarum tern, least Ps e® =Y E® ® =Y E® E® =Y
Srix occidentalis caurina|owl, northern spotted C T T T
Srix occidentalislucida |[owl, Mexican spotted C T T T T T
Vireo bellii pusillus vireo, least Bell's | E
Crustaceans

fairy shrimp,
Branchinecta conservatio | Conservancy E
Branchinecta
longiantenna fairy shrimp, longhorn E
Branchinecta lynchi fairy shrimp, verna pool T T
Gammarus desperatus  |amphipod, Noel's PE@

tadpole shrimp, vernal
Lepidurus packardi pool E
'Thermosphaeroma
thermophilus isopod, Socorro E
Fish
Acipenser transmontanus |sturgeon, white E® E®
Catostomus microps sucker, Modoc E
Catostomus warnerensis |sucker, Warner T
Chasmistes brevirostris  |sucker, shortnose E E
Chasmistes cujus cui-ui E
Chasmistes liorus sucker, June E
Crenichthys baileyi
baileyi springfish, White River E
Crenichthys baileyi springfish, Hiko White
grandis River E

springfish, Railroad
Crenichthys nevadae Valley T
Cyprinella formosa shiner, beautiful T T
Cyprinodon diabolis pupfish, Devils Hole E
Cyprinodon macularius | pupfish, desert E E
Cyprinodon nevadensis | pupfish, Ash Meadows
mionectes Amargosa E
Cyprinodon nevadensis
pectoralis pupfish, Warm Springs E
Cyprinodon radiosus pupfish, Owens E

>
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List of Rare, Threatened, and Endangered Plant Species Found on BLM Landsin 17 Western States

TABLE C-2 (Cont.)

State Listed
General
Taxanomic Name Common Name Diet of AK AZ CA CO ID MT NE NV NM ND OK OR SD TX Ut | WA | WY
Vertebrates
Deltistes luxatus sucker, Lost River E E
"Empetrichthys latos poolfish, Pahrump E

Eremichthys acros dace, desert T
Gambusia nobilis gambusia, Pecos E E
Gasterosteus aculeatus | stickleback, unarmored
williamsoni threespine E
Gila bicolor mohavensis |chub, Mohave tui E
Gila bicolor snyderi chub, Owens tui E
Gila bicolor ssp. chub, Hutton tui TO
Gila hicolor vaccaceps | chub, Cowhead Lake tui PE®
Gila boraxobius chub, Borax Lake E
Gila cypha chub, humpback E E E
Gila ditaenia chub, Sonora T
Gila elegans chub, bonytail E E E E E
Gila intermedia chub, Gila PE" PE®
Gila purpurea chub, Yaqui E

chub, Pahranagat
Gila robusta jordani roundtail E
Gila seminuda chub, Virgin River E E E

minnow, Rio Grande
Hybognathus amarus silvery E E
Ictalurus pricel catfish, Y aqui T
Lepidomeda albivallis  |spinedace, White River E
Lepidomeda mollispinis
pratensis spinedace, Big Spring T

spinedace, Little
Lepidomeda vittata Colorado T

"Meda fulgida spikedace T T

Moapa coriacea dace, Moapa E
Notropis girardi shiner, Arkansas River Tm Tm T
Notropis simus
pecosensis shiner, Pecos bluntnose T
Oncorhynchus keta salmon, chum TO T
Oncorhynchus kisutch  |salmon, coho T® T
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TABLE C-2 (Cont.)
List of Rare, Threatened, and Endangered Plant Species Found on BLM Landsin 17 Western States

State Listed
General
Taxanomic Name Common Name Diet of AK AZ CA CO 1D MT NE NV NM ND OK OR SD TX uT WA | WY
Vertebrates
E(Q)’T(P, E(y),T(W
Oncorhynchus mykiss ~ |steelhead rish Tw v X
E(Z),T(aa
Oncorhynchus nerka salmon, sockeye E@ E@ )
Oncorhynchus E® T@
tshawytscha salmon, chinook e T TV S )
Oncorhynchus clarki
henshawi trout, Lahontan cutthroat T T T T
Oncorhynchus clarki
stomias trout, greenback cutthroat T
Oncorhynchus gilae trout, Gila E E
Oregonichthys crameri  [chub, Oregon E
Plagopterus E@ E@.
argentissimus woundfin XN E@Y | XN E@
Poeciliopsis occidentalis |topminnow, Gila (incl.
occidentalis Y agui) E E
Poeciliopsis occidentalis |topminnow, Gila (incl.
sonoriensis Y agui) E
pikeminnow E@ X

Ptychocheilus lucius (=sguawfish), Colorado N XN XN XN XN
Rhinichthys osculus dace, Independence
lethoporus Valley speckled E
Rhinichthys osculus dace, Ash Meadows
nevadensis speckled E
Rhinichthys osculus dace, Clover Valey
oligoporus speckled E
|Rhi nichthys osculus ssp. |dace, Foskett speckled T@
Rhinichthys osculus dace, Kendall Warm
thermalis Springs E
Salvelinus confluentus  |trout, bull T T T T T
Scaphirhynchus albus sturgeon, pallid E E E E
Tiaroga cobitis minnow, loach T T
Xyrauchen texanus sucker, razorback E E E E E E E
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TABLE C-2 (Cont.)

List of Rare, Threatened, and Endangered Plant Species Found on BLM Landsin 17 Western States

State Listed
General
Taxanomic Name Common Name Diet of AK AZ CA CO ID MT NE NV NM ND OK OR SD TX uT WA [ WY
Vertebrates
I nsect
Ambrysus amargosus naucorid, Ash Meadows T
butterfly, Uncompahgre
Boloria acrocnema fritillary E
Desmocerus californicus |beetle, valley elderberry
dimorphus longhorn T
butterfly, Quino
Euphydryas editha quino |checkerspot E
moth, Kern primrose
Euproserpinus euterpe  |sphinx T
Hesperia leonardus
montana skipper, Pawnee montane T
Icaricia icarioides
fenderi butterfly, Fender's blue E
"Nicrophorus americanus |beetle, American burying E E E
Pseudocopaeodes eunus | skipper, Carson
obscurus wandering E E
butterfly, Oregon
Speyeria zerene hippolyta|silverspot T T T
[Mammals
Antilocapra americana
sonoriensis pronghorn, Sonoran H E
Brachylagus idahoensis |rabbit, pygmy H E@
E@ X E® T@|XN,T® XN, T® E® T@ XN, T
Canis lupus wolf, gray c N@m [ T [ " S I i I A Bl T S T =S T A T s Bl IR B i
Cynomys parvidens prairie dog, Utah H T
Dipodomys heermanni
MmOrroensis kangaroo rat, Morro Bay E
"Di podomys ingens kangaroo rat, giant G E
Dipodomys nitratoides
exilis kangaroo rat, Fresno H E
Dipodomys nitratoides
nitratoides kangaroo rat, Tipton G E
"Di podomys stephensi kangaroo rat, Stephens’ G E
"Enhydra lutrisnereis otter, southern sea C XN,T®
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TABLE C-2 (Cont.)
List of Rare, Threatened, and Endangered Plant Species Found on BLM Landsin 17 Western States

:Q\
N
State Listed N
General g
Taxanomic Name Common Name Diet of AK AZ CA CO ID MT NE NV NM ND OK OR SD X uT WA [ WY
Vertebrates
Eumetopias jubatus searlion, Steller C E@ 7@ T T T
Herpailurus (=Felis)
yaguarundi tolteca jaguarundi, Sinaloan C E
Leopardus (=F€lis)
pardalis ocelot C E E
Leptonycteris curasoae
yer babuenae bat, lesser long-nosed N, F E E
"Leptonycteris nivalis bat, Mexican long-nosed H E E
"Lynx canadensis lynx, Canada C T T T T T
Microtus californicus
scirpensis vole, Amargosa H E
Microtus mexicanus
hualpaiensis vole, Hualapal Mexican H E
Mustela nigripes ferret, black-footed C XN,E© XN,E© XN,E® XN,E® XN,E© XN,E®
woodrat, riparian (=San
Neotoma fuscipes riparia |Joaquin Valley) H E
Odocoileus virginianus  |deer, Columbian white-
leucurus tailed H E® E®
Ovis canadensis sheep, bighorn H E®
Ovis canadensis
californiana sheep, bighorn Gm E®
Panthera onca jaguar C E E E
Rangifer tarandus
caribou caribou, woodland H E E
Spermophilus brunneus  |squirrel, northern Idaho
brunneus ground H T
Ursus arctos horribilis  |bear, grizzly O[H, I, Pg T@ | T@® T@ | TE
\Vulpes macrotis mutica  |fox, San Joaquin kit C E
mouse, Preble's meadow
Zapus hudsonius preblel  |jumping O[lnv, H] T T
[Molluscs
Assiminea pecos snail, Pecos assiminea PE©@ PE@
Fontelicellaidahoensis  |springsnail, Idaho E
Helminthoglypta snail, Morro shoulderband (=Banded
walkeriana dune) E
"Lanx sp. limpet, Banbury Springs ‘ E
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TABLE C-2 (Cont.)

List of Rare, Threatened, and Endangered Plant Species Found on BLM Landsin 17 Western States

State Listed
General
Taxanomic Name Common Name Diet of AK AZ CO ID MT NE NV NM ND OK OR SD TX uT WA [ WY
Vertebrates

Oxyloma haydeni

kanabensis ambersnail, Kanab E E
"Physa natricina snail, Snake River physa E
"Pyrgul opsis bruneauensis| springsnail, Bruneau Hot E

Pyrgul opsis neomexicana |springsnail, Socorro E

Pyrgulopsis roswellensis |springsnail, Roswell PE@

Taylorconcha

serpenticola snalil, Bliss Rapids T

Tryonia alamosae springsnail, Alamosa E

Tryonia kosteri snail, Koster's tryonia PE©@

\Valvata utahensis snail, Utah valvata E E
|Reptiles

Crotalus willardi rattlesnake, New

obscurus Mexican ridge-nosed C T

lizard, blunt-nosed
Gambelia silus leopard |
T(SA)'

Gopherus agassizi tortoise, desert H a) 7@ T(5A)@) T@) T(SA)® T@) T(SA)® T@)

'Thamnophis gigas snake, giant garter Ps
lizard, Coachella Valley
Uma inornata fringe-toed O[H, 1]
General Diet

WFor amphibians, refers to juvenille stage only
@For amphibians, refers to adult stage only
C = Carnivore; meat-eating

F = Frugivore; fruit-eating

G = Granivore; seed-eating

found

Gm = Gramnivore; grass-eating

H = Herbivore; plant-eating

| = Insectivore; insect-eating

Inv = Invertevore; invertebrate-eating

N = Nectivore; nectar-eating

River

O = Omnivore; generalist

(a) Santa Barbara and Sonoma Counties

(b) subspecies range clarified

(c) except where XN

(d) western half

(e) breeding population

(at) except where listed as experimental population
(f) interior population

(9) proposed for listing February 12, 2002

(i) proposed for listing but resolved March 17, 2000
(j) Hutton

(k) proposed for listing March 30, 1998

(1) proposed for listing August 9, 2002

(v) lower Columbia River

(w) middle Columbia River

(x) upper Willamette River

(y) upper Columbia River Basin
(2) Snake River, ID stock wherever

(ad) Ozette Lake

(ab) winter Sacramento River

(ac) Centra Valley spring run

(ad) coastal

(ae) fall and spring/summer Snake

(af) spring upper Columbia River
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List of Rare, Threatened, and Endangered Plant Species Found on BLM Landsin 17 Western States

Ps = Piscivore; fish-eating

R = Ranivore; frog-eating

V = Vermivore; earthworm-eating

drainages

Status

T = Threatened

E = Endangered

Popul ation Segment

XN = Experimental population

P = Proposed

T(SA) = Similarity in appearance to a threatened taxon
(u) Snake River Basin(ao) Eastern Distinct Population

(m) Arkansas River Basin
(n) Columbia River
(0) summer-run Hood Canal

(p) central coast
(q) southern coast
(r) Central Valley

(s) south central coast

(t) northern Segment

(ag) Puget Sound
(ah) except GilaRiver drainage
(ai) except Salt and Verde River

(aj) Foskett
(ak) ColumbiaBasin DPS
(al) Southwestern Distinct

(am) Mexican gray wolf,
experimental population
(an) Western Distinct Population
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List of Rare, Threatened, and Endangered Plant Species Found on BLM Landsin 17 Western States

State Listed
Taxanomic Name Common Name AK AZ CA CcO ID MT NE NV NM ND OK OR SD X uT WA wYy

Acanthomintha ilicifolia thornmint, San Diego T
Agave arizonica agave, Arizona E
Allium munzi onion, Munz's E
Ambrosia pumila ambrosia, San Diego E
/Amsonia kearneyana blue-star, Kearney's E
Arabis mcdonaldiana rock-cress, McDonald's E E
Arctomecon humilis bear-poppy, dwarf E
Arctostaphylos morroensis |manzanita, Morro T
Arctostaphylos myrtifolia | manzanita, lone T
Arenaria paludicola sandwort, Marsh E E E
Argemone pleiacantha ssp. |poppy, Sacramento prickly E
|pinnati secta
/Asclepias wel shii milkweed, Welsh's T T
Astragalus albens milk-vetch, Cushenbury E
Astragalus ampullarioides |milk-vetch, Shivwitz E
Astragal us applegatei milk-vetch, Applegate's E
Astragal us brauntonii milk-vetch, Braunton's E
Astragalus desereticus milk-vetch, Deseret T
Astragalus holmgreniorum | milk-vetch, Holmgren E E
Astragalus humillimus milk-vetch, Mancos E E
Astragalus jaegerianus milk-vetch, Lane Mountain E
Astragalus lentiginosus var. |milk-vetch, Coachella E
coachellae Valley
Astragalus lentiginosus var . |milk-vetch, Fish Slough T
piscinensis
Astragal us magdalenae var. |milk-vetch, Peirson's T
peirsonii
Astragalus montii milk-vetch, heliotrope T
Astragal us oster houtii milk-vetch, Osterhout E
Astragal us phoenix milk-vetch, Ash meadows T
Astragalus tricarinatus milk-vetch, triple-ribbed E
Atriplex coronata var. crownscale, San Jacinto E
notatior Valley
Baccharis vanessae baccharis, Encinitas T
Berberis nevinii barberry, Nevin's E
Brodiaea filifolia brodiaea, thread-leaved T
Calystegia stebbinsii morning-glory, Stebbins E
Camissonia benitensis evening-primrose, San T

Benito
Carex specuicola sedge, Navajo T T
Castilleja campestrisssp.  |owl's-clover, fleshy T
succulenta
Castillgja levisecta paintbrush, golden T T
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List of Rare, Threatened, and Endangered Plant Species Found on BLM Landsin 17 Western States

State Listed
Taxanomic Name Common Name AK AZ CA CcO ID MT NE NV NM ND OK OR SD X uT WA wYy

Caulanthus californicus jewelflower, California E

Ceanothus roderickii ceanothus, Pine Hill E

Centaurium namophilum | centaury, spring-loving T T

Chamaesyce hooveri spurge, Hoover's T

Chlorogalum purpureum  |amole, purple T

Chorizanthe howellii spineflower, Howell's E

Chorizanthe orcuttiana spineflower, Orcutt's E

Chorizanthe pungensvar. |spineflower, Monterey T
|pungens

Cirsiumfontinale var. thistle, Chorro Creek bog E

obispoense

Cirsium loncholepis thistle, La Graciosa E

Clarkia springvillensis clarkia, Springville T

Coryphantha robbinsorum | cactus, Cochise pincushion T

Coryphantha scheeri var. | cactus, Pima pineapple E

robustispina

Coryphantha sneedii var. | cactus, Lee pincushion T

leei

Coryphantha sneedii var.  |cactus, Sneed pincushion E E
sneedii

Cycladenia jonesii Cycladenia, Jones T T
(=humilis)

Deinandra (=Hemizonia) |tarplant, Otay T

conjugens

Dodecahema |eptoceras spineflower, slender-horned E

Dudleya cymosa ssp. dudleya, marcescent T

mar cescens

Echinocactus cactus, Nichol's Turk's head E

horizonthalonius var.

nichalii

Echinocereus fendleri var. |cactus, Kuenzler hedgehog E

kuenzeri

Echinocereus cactus, Arizona hedgehog E

triglochidiatus var.

arizonicus

Enceliopsis nudicaulisvar. |sunray, Ash Meadows T

corrugata

Eremalche kernensis mallow, Kern E

Eriastrum densifolium ssp. |woolly-star, Santa Ana E

sanctorum River

Erigeron decumbensvar.  |daisy, Willamette E
decumbens

Erigeron maguirei daisy, Maguire T
Erigeron parishii daisy, Parish's T
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List of Rare, Threatened, and Endangered Plant Species Found on BLM Landsin 17 Western States

StateListed
Taxanomic Name Common Name AK AZ CA CcO 1D MT NE NV NM ND OK OR SD X uT WA WY
Erigeron rhizomatus fleabane, Zuni T T
Eriodictyon altissimum mountain balm, Indian E
Knob
Eriodictyon capitatum yerba santa, Lompoc E
Eriogonum apricum (incl.  |buckwheat, lone (incl. Irish E
\var. prostratum) Hill)
Eriogonum gypsophilum  |wild-buckwheat, gypsum T
Eriogonum ovalifolium var. |buckwheat, cushenbury E
vineum
Eriogonum ovalifoliumvar. |buckwheat, steamboat E
williamsiae
Eriogonum pelinophilum  |wild-buckwheat, clay- E
loving
Erysimum menziesii wallflower, Menzies E
Eutrema penlandii mustard, Penland alpine fen T
Fremontodendron flannelbush, Pine Hill E
californicum ssp.
decumbens
Fremontodendron flannelbush, Mexican E
mexicanum
Fritillaria gentneri Fritillary, Gentner's E
Galium californicumssp.  |bedstraw, El Dorado E
sierrae
Gaura neomexicana var. Butterfly plant, Colorado T T T
coloradensis
Gilia tenuiflora ssp. gilia, Monterey E
arenaria
Grindelia fraxino-pratensis |gumplant, Ash Meadows T T
Hackelia venusta stickseed, showy E
Hedeoma todsenii pennyroyal, Todsen's E
Helianthus paradoxus sunflower, Pecos (=puzzle, T T
=paradox)
Howellia aquatilis howellia, water T T T T T
Ipomopsis sancti-spiritus  |ipomopsis, Holy Ghost E
lvesia kingii var. eremica  |ivesia, Ash Meadows T
Lasthenia conjugens goldfields, Contra Costa E
Layia carnosa layia, beach E
Lepidium barnebyanum ridge-cress, Barneby E
Lesquerella congesta bladderpod, Dudley Bluffs T
Lesquerella tumulosa bladderpod, kodachrome E
Lilaeopsis schaffneriana  |water-umbel, Huachuca E
var. recurva
Lilium occidentale lily, Western E E
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List of Rare, Threatened, and Endangered Plant Species Found on BLM Landsin 17 Western States

State Listed
Taxanomic Name Common Name AK AZ CA CcO ID MT NE NV NM ND OK OR SD X uT WA wYy
Limnanthes floccosa Meadowfoam, large- E
grandiflora flowered wooly
Limnanthes floccosa ssp.  |meadowfoam, Butte County E
californica
Lomatium bradshawii desert-parsley, Bradshaw's E E
Lomatium cookii lomatium, Cook's E
Lupinus sulphureus Lupine, Kincaid's T T
(=oreganus) ssp. kincaidii
(=var. kincaidii)
Mentzelia leucophylla blazingstar, Ash Meadows T
Mirabilis macfarlanei four-o'clock, MacFarlane's T T
Monolopia (=Lembertia)  |wooly-threads, San Joaguin E
congdonii
Nitrophila mohavensis niterwort, Amargosa E E
Opuntia treleasei cactus, Bakersfield E
Orcuttia californica Orcutt grass, California E
Orcuttia inaequalis Orcultt grass, San Joaguin T
Orcuttia pilosa Orcutt grass, hairy E
Orcuttia tenuis Orcutt grass, slender T
Oxytheca parishii var. oxytheca, cushenbury E
goodmaniana
Pediocactus cactus, Siler pincushion T T
(=Echinocactus,=Utahia)
sileri
Pediocactus bradyi cactus, Brady pincushion E
Pediocactus despainii cactus, San Rafael E
Pediocactus knowltonii cactus, Knowlton E E
Pediocactus peeblesianus  |cactus, Peebles Navgjo E
|peeblesianus
Pediocactus winkleri cactus, Winkler T
Penstemon haydenii penstemon, blowout E E
Penstemon penlandii beardtongue, Penland E
Phacelia argillacea phacelia, clay E
Phacelia formosula phacelia, North Park E
Phlox hirsuta phlox, Yreka E
Physaria obcordata twinpod, Dudley Bluffs T
Plagiobothrys hirtus popcornflower, rough E
Platanthera praeclara orchid, western prairie T T T
fringed
Pogogyne nudiuscula mesa-mint, Otay E
Primula maguirei primrose, Maguire T
Pseudobahia bahiifolia sunburst, Hartweg's golden E
Pseudobahia peirsonii sunburst, San Joaquin T
adobe
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List of Rare, Threatened, and Endangered Plant Species Found on BLM Landsin 17 Western States

State Listed
Taxanomic Name Common Name AK AZ CA CcO 1D MT NE NV NM ND OK OR SD X uT WA WY
Purshia (=Cowania) Cliff-rose, Arizona E
subintegra
Ranunculus aestivalis Buttercup, autumn E
(=acriformis)
Schoenocrambe argillacea |reed-mustard, clay T
Schoenocrambe barnebyi | reed-mustard, Barneby E
Schoenocrambe reed-mustard, shrubby E
suffrutescens
Sclerocactus glaucus Cactus, UintaBasin T T
hookless
Sclerocactus mesae-verdae |cactus, MesaVerde T T
Sclerocactus wrightiae cactus, Wright fishhook E
Senecio layneae butterweed, Layne's T
Sdalcea keckii Checker-mallow, Keck's E
Sdalcea nelsoniana checker-mallow, Nelson's T T
Sdalcea oregana var. calva|checkermallow, Wenatchee E
Mountains
Slene spaldingii Catchfly, Spalding's T T T T
Jiranthes delitescens ladies-tresses, Canelo Hills E
Siranthes diluvialis ladies-tresses, Ute T T T T T T T
Spiranthes parksii ladies-tresses, Navasota E
Sephanomeria wire-lettuce, Maheur E
malheurensis
Sreptanthus albidus ssp.  |jewelflower, Metcalf E
albidus Canyon
Sreptanthus niger jewelflower, Tiburon E
Syrax texanus snowbells, Texas E
Suaeda californica seablite, California E
Swallenia alexandrae grass, Eureka Dune E
Taraxacum californicum  |taraxacum, California E
Thelypodium howellii thelypody, Howell's T
spectabilis spectacular
Thelypodium stenopetalum |mustard, slender-petaled E
Thlaspi californicum penny-cress, Kneeland E
Prairie
Thymophylla tephroleuca  |dogweed, ashy E
Thysanocarpus fringepod, Santa Cruz E
conchuliferus Island
Townsendia aprica townsendia, Last Chance T
Trichostema bluecurls, Hidden Lake T
austromontanum ssp.
compactum
Trifolium amoenum clover, showy Indian E
Trifolium trichocalyx clover, Monterey E
Tuctoria greenel tuctoria, Greene's E
Tuctoria mucronata grass, Solano E
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StateListed
Taxanomic Name Common Name AK AZ CA CcO 1D MT NE NV NM ND OK OR sD X uT WA WY
\Verbena californica vervain, Red Hills T
\Verbesina dissita crownbeard, big-leaved T
'Yermo xanthocephal us yellowhead, desert T
Zizania texana wild-rice, Texas E

Status
T = Threatened

E = Endangered
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MEMORANDUM

To: Mark Gerath, ENSR Date: November 2, 2004
From: Karl Ford, BLM

Review of Confidential Business Information on Inert Ingredients Herbicides Proposed for Use on

RE: BLM Lands

Pesticide products contain both “active” and “inert” ingredients. The terms “active ingredient” (a.i.) and “inert
ingredient” have been defined by Federal law, the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA),
since 1947. An a.i. is one that prevents, destroys, repels, or mitigates a pest, or is a plant regulator, defoliant,
desiccant, or nitrogen stabilizer. By law, the ai. must be identified by name on the label together with its
percentage by weight. An inert ingredient is simply any ingredient in the product that is not intended to affect a
target pest. For example, isopropyl acohol may be an a.i. and antimicrobia pesticide in some products; however,
in other products, it is used as a solvent and may be considered an inert ingredient. The law does not require inert
ingredients to be identified by name and percentage on the label, but the total percentage of such ingredients must
be declared.

In September 1997, the U.S. Environmental Protection Agency (USEPA) issued Pesticide Regulation Notice 97-6
which encourages manufacturers, formulators, producers, and registrants of pesticide products to voluntarily
substitute the term “other ingredients’ as a heading for the “inert” ingredients in the ingredient statement. The
USEPA made this change after learning the results of a consumer survey on the use of household pesticides. Many
comments from the public and the consumer interviews prompted USEPA to discontinue the use of the term
“inert.” Many consumers are misled by the term “inert ingredient,” believing it to mean “harmless.” Since neither
the federal law nor the regulations define the term “inert” on the basis of toxicity, hazard or risk to humans, non-
target species, or the environment, it should not be assumed that all inert ingredients are non-toxic.

The Bureau of Land Management (BLM) scientists received clearance from USEPA to review Confidentia
Business Information (CBI) on inert compounds identified in products containing the following ten a.i.:

e  Sulfometuron methyl

e Furidone

e Dicamba (asan a.. in the herbicide Overdrive)
e Diquat

o Diflufenzopyr

e Imazapic
e Diuron
e Bromacil

e Chlorsulfuron

e Tebuthiuron

BLM Vegetation Treatments Using Herbicides D-1 November 2005
Ecological Risk Assessment— Bromacil



ENSR
The information received listed the inert ingredients, their chemical abstract number, supplier, USEPA registration

number, percentage of the formulation, and purpose in the formulation. Because this information is confidential,
this information, including the name of the ingredients may not be disclosed.

The USEPA has a listing of regulated inert ingredients at http://www.epa.gov/opprd001/inerts/index.html. This
listing categorizes inert ingredients into four categories. The listing of categories and the number of inert
ingredients found among the ingredients listed for the herbicides are shown below:

¢ Inert Ingredients of Toxicological Concern. None.
e Potentialy Toxic Inert Ingredients. None.
e Inerts of Unknown Toxicity. 12.
e Inertsof Minimal Toxicity. Over 50.
e Nineinerts were not found on USEPA’slists.
Toxicity information was also searched via the following sources:

e TOMES (a proprietary toxicological database including USEPA'’s Integrated Risk Information System
[IRIS], the Hazardous Substance Data Bank [HSDB], the Registry of Toxic Effects of Chemica
Substances (RTECYS)

e USEPA’sECOTOX database which includes AQUIRE
e TOXLINE, aliterature searching tool

o Material Safety Data Sheets (MSDSs) from suppliers

e  Other sources, such as the Farm Chemicals Handbook
e Other cited literature sources.

Relatively little toxicity information was found. A few acute studies on aquatic or terrestrial species were reported.
Little chronic data, no cumulative effects data, and almost no indirect effects data (food chain species) were found.

A number of the List 4 compounds are naturally-occurring earthen materials (e.g., clay materials or simple salts)
that would produce no toxicity at applied concentrations. However, some of the inerts, particularly the List 3 inert
compounds and unlisted compounds, may have moderate to high potential toxicity to aguatic species based on
MSDSs or published data.

Asatool to evaluate List 3 and unlisted inerts in the ecological risk assessment, the exposure concentration of the
inert compound was cal culated and compared to toxicity information. Toxicity information from the above sources
was used in addition to the work of Dorn et al. (1997), Wong et d. (1997), Lewis (1991), and Muller (1980)
concerning aquatic toxicity of surfactants. These sources generally suggested that acute toxicity to aquatic life for
surfactants and anti-foam agents ranged from 1-10 mg/L, and that chronic toxicity ranged to as low as 0.1 mg/L.

Exposure concentrations were computed using Groundwater Loading Effects of Agricultural Management Systems
(GLEAMYS). Inert compounds incorporated into the herbicide mixture are generally considered to be very stable
compounds and tend to be highly mobile in the environment, primarily because of their inability to react with other
materials or compounds. However, while these inert compounds are very mobile and relatively inactive they can
potentially be toxic to aquatic organisms. To quantify the potential toxicity of inert compounds to aquatic
organisms, the concentration of an inert compound in ariver or pond adjacent to an herbicide application area was
predicted using the GLEAMS model. The GLEAMS model was set up to simulate the effects of a generalized inert

BLM Vegetation Treatments Using Herbicides D-2 November 2005
Ecological Risk Assessment —Bromacil
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compound in the previously described “base-case” watershed with a sand soil type. The chemical characteristics of
the generalized inert compound were set at extremely high/low environmental fate values to describe it as a very
mobile and stable compound; the application rate of the inert compound was fixed at 1 pound (Ib) a.i./acre. The
watershed characteristics were that of a typica sand watershed with atmospheric conditions representative of
Medford, Oregon. The annual precipitation rate used in the inert compound simulation was 50 in/year, distributed
in the same fashion as during a representative precipitation year in Medford, Oregon. The simulation was run to
guasi-steady state conditions and the daily-predicted inert compound export rates from a single steady-state year of
the simulation were used to calculate the annual average (chronic) and annual maximum 3-day average river and
pond inert compound concentrations. The following table indicates the predicted river and pond concentrations for
the inert compound resulting from an application rate of 1 Ib a.i./acre. The concentrations per 1 Ib a.i./acre
application rate for each of eight herbicides simulated by GLEAMS, using the same watershed type, atmospheric
conditions, and precipitation rate, is also listed for comparison.

Ratio of Concentration to Herbicide Application Rate
(mg/L per Ib a.i./acre)
Herbicide Averag'e Annua Maximum 3 Day | Average Annua | Maximum 3 Day
River Average River Pond Average Pond
Diflufenzopyr 5.39E-06 3.33E-04 8.38E-04 7.52E-03
Imazapic 3.64E-04 8.19E-03 2.64E-02 5.45E-02
Sulfometuron 1.87E-04 5.81E-03 1.19E-02 3.77E-02
Tebuthiuron 4.68E-04 1.68E-02 4.33E-02 2.04E-01
Diuron 2.74E-04 4.67E-03 2.27E-02 3.35E-02
Bromacil 5.73E-04 1.72E-02 4.18E-02 1.27E-01
Chlorsulfuron 1.27E-04 2.31E-03 1.79E-02 5.31E-02
Dicamba 3.25E-04 1.30E-02 2.03E-02 1.72E-01
Inert Compound 1.20E-03 3.80E-02 3.20E-01 6.90E-01

The results of the GLEAMS simulations from the table above indicate that the ratio of river or pond concentration
to application rate is highest for the inert compound. This was expected because of the extent that the chemical
parameters were adjusted to represent a highly mobile and stable compound. In the case of the river, the
concentrations were largely the result of characteristics related to the inert compound’ s mobility but in the pond the
stability of the compound was also important. The inert compound concentrations were predicted to be higher than
the concentrations of each herbicide in all cases, albeit to varying degrees, and the extent of these higher
concentrations was similar between each of the four statistical measures.

The exposure concentration was estimated by multiplying the percentage of the inert in the formulation times the
application rate in pounds/acre times the dilution rates shown in the above table. Due to the constraints of the CBI
process, the inerts of potential interest can not be disclosed but the following observations were made. Low
application rates for sulfometuron methyl, fluridone, diquat, dicamba, diflufenzopyr, and imazapic resulted in low
exposure concentrations of inerts of much less than 1 mg/L in al cases including the worst case (maximum 3-day
pond) scenario. Higher application rates for diuron and bromacil yielded higher exposure concentrations of
surfactant inerts, exceeding 1 mg/L for the maximum pond scenario. These results suggest that the inert
compounds of diuron and bromacil may contribute acute toxicity to aquatic organisms if they reach the aquatic
environment. |nerts did not seem to be an issue with chlorsulfuron and tebuthiuron.

This approach to estimating the exposure concentration will have relatively little uncertainty for several exposure
scenarios such as spills where subsequent fate processes are relatively unimportant. Considerably more uncertainty
will occur in scenarios that account for the physical-chemical properties of the constituent (e.g., the GLEAMS-
dependent scenarios). The exposure concentration models are very conservative, e.g. if there is uncertainty, the
exposure concentrations are likely to be overestimated, not underestimated. Considerable uncertainty also exists
with the toxicity information as many of these substances had no specific toxicity information and toxicity
information for surfactants was used as a surrogate.
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