Bureau of Land M anagement

Reno, Nevada

ENR

/)V?'ER/VA T/ONAL

Diuron
Ecological Risk Assessment

Final Report

November 2005

Bureau of Land Management Contract No. NAD010156
ENSR Document Number 09090-020-650









S
»
E L) e

INTERNATIONAL

o 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 computer models:

= AgDRIFT® was used to estimate off-site herbicide transport due to spray drift.

» GLEAMS was used to edtimate off-site transport of herbicide in surface runoff and root-zone
groundwater.

= CALPUFF was used to predict the transport and deposition of herbicides sorbed to wind-blown dust.

e |dentification of risk characterization endpoints — Endpoints used in the ERA included acute mortality;
adverse direct effects on growth, reproduction, or other ecologicaly 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 Observed Adverse Effect Level (NOAEL) and the
median lethal effect dose and median lethal concentration (LDsg and L Csp).

o Development of a CM — The purpose of the CM is to display working hypotheses about how diuron 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, 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 diuron with other herbicides (tank mixtures) or other
potentialy toxic ingredients (i.e., degradates, inert ingredients, and adjuvants), and the estimation of effects via
exposure concentration models. The uncertainty inherent in screening level ERASs is especially problematic for the
evauation of risksto 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 eval uated.

Herbicide Effects

Literature Review

According to the Ecological Incident Information System (EIIS) database run by the USEPA OPP, diuron has been
associated with 35 reported “ecological incidents’ involving damage or mortality to non-target flora or fauna. It was
listed as possible (19 incidents), probable (13 incidents), or highly probable (3 incidents) that registered use of diuron
was responsible.

A review of the available ecotoxicological literature was conducted in order to evaluate the potential for diuron to
negatively directly or indirectly affect non-target taxa. Thisreview was aso used to identify or derive TRVsfor usein
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LIST OF ACRONYMS, ABBREVIATIONS, AND SYMBOLS (Cont.)

mg/kg milligrams per kilogram
mg/L milligrams per liter
mmHg millimeters of mercury
MRID Master Record Identification Number
MSDS Material Safety Data Sheet
MW Molecular Weight
NASQAN National Stream Quality Accounting Network
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 Library
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
us United States
USDA United States Department of Agriculture
USDI United States Department of the Interior
USEPA United States Environmental Protection Agency
USFWS United States Fish and Wildlife Service
USLE Universal Soil Loss Equation
Mg micrograms
> greater than
< lessthan
= equal to
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Section 3: Herbicide Toxicology, Physical-Chemical Properties, and Environmental Fate — This section contains
asummary of scientific literature pertaining to the toxicology and environmenta fate of diuron 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 severa
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 potentialy
directly and/or indirectly affected by the herbicide program. It aso describes how the ERA can be used to
evaluate potential risksto 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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Diuron Incident Report Summary

TABLE 2-2

Y ear Ap;')al\lrc;tlon Incident Type Cgltj;?ﬂy Other! Dispersal Organism Distance? M agnitude of Damage
1972  Right-of-way  Undetermined Possible Yes Drift Tomato, Squash, Pepper  Vicinity 98 tomato, 6 squash, 70 pepper
, . . Pumpkin, Cantal oupe,
1973  Right-of-way  Accident Probable Yes Drift W atgrm elon. PeppeFr)g 125yds Plant damage
1975 gs‘;'gi%ﬂ Accident ;r“g%e No  Runoff  Fish Adjacent Mortality - 1000
1982 NA Undetermined Probable NA NA Bass, Bream NA Mortality - 20 Bass, 15 Bream
1992  Pond Accident Possible No Direct Fish 0 Mortality - large numbers
1992  Fence Row Undetermined Probable Yes Drift Birdg/Fish 2-85 NA
1993  Pond Accident Possible No Direct Fish 0 Mortality - 250
1995  Pond Accident Possible No Direct Unknown 0 Mortality - unknown
1995  Pond Undetermined Possible No Direct Catfish 0 Mortality - unknown
1995  Pond Accident Possible No Direct Unknown 0 Mortality - unknown
1995  Pond Accident Possible No Direct Unknown 0 Mortality - unknown
1995  Pond Intentional Misuse  Possible No Direct Bass, Trout 0 Mortality - unknown
1996  Pond Accident Possible No Direct Unknown 0 Mortality - Unknown
1996 Pond Accident Possible No Direct Bass, Catfish, Bream 0 Mortality - unknown
1996 Pond Intentional Misuse  Possible No Direct Bass 0 Mortality - Hundreds
1996  Agricultura Undetermined Probable No Runoff Bass, Catfish Adjacent Mortality - 6 Bass, 6 Catfish
1996  Agricultura Undetermined Probable Yes Fish Adjacent Mortality - 3000
1997 Driveway  Misuse ggg%e Yes Bl”rzct Birch and Willow Trees  On site Mortality
1997  Pond Intentional Misuse Possible No Direct Bass, Bream, Catfish 0 Mortality - unknown
1997  Pond Intentional Misuse Possible No Direct Bass, Catfish 0 Mortality - unknown
1997  Pond Intentional Misuse Possible No Direct Catfish 0 Mortality - 12
1997  Pond Undetermined Possible No Direct White perch 0 Mortality - 75
1997 Plant Site Registered Use Probable Yes Runoff Oak 50 3 partial dieback
1997  Utility Plant Accident Probable Yes Runoff Grass, Bullrush Adjacent Unknown
1997  Agricultura Accident Probable Yes Runoff Corn Vicinity Unknown
1997  Pond Accident Probable No Direct Bass, Catfish, Bluegill Adjacent Mortality - severd
1998 Homeexterior Registered Use gggzla)tl)l o Yes gﬂ:}gf f Grass Adjacent Plant damage
1998  Utility Plant Registered Use Possible Yes NA Catfish Adjacent Some - Mortality
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oe TABLE 2-2 (Cont.)
g § Diuron Incident Report Summary
8 & — -
% % Y ear Ap;')al\lrc;tlon Incident Type cgltj;?]?y Other! Dispersal Organism Distance? M agnitude of Damage
73 1998 Right-of-way  Registered Use Possible Yes Drift Evergreen NA Unknown
@ % 1998  Yard Registered Use Probable Yes Runoff Grass seed Vicinity NA
g % 2002 Right-of-way  Undetermined Possible Yes Drift Sugar beet Vicinity 10 ac. Plant damage
o% 2002 Right-of-way  Registered Use Possible Yes Runoff Grass Vicinity Mortality - 1/3 of backyard
53 2002  Caotton Misuse Probable Yes Drift Lettuce NA Plant damage - 50 ac
a3 NA Pasture Accident Probable Yes NA Alfdfa, Oats, Hay Adjacent Mortality - part of 3ac
% NA Driveway Intentional Misuse  Probable Yes Drift Willow, Spruce NA Mortality - Unknown
0] (2) Other = other chemicals used in conjunction with diuron (yes/no)
(2) Distance = estimated distance from application area
NA = information not available
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http://www.hclrss.demon.co.uk/
http://www.cdpr.ca.gov/docs/epa/epamenu.htm
http://toxnet.nlm.nih.gov/
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TABLE 3-1

Selected Toxicity Reference Valuesfor Diuron

Receptor

Sdlected TRV Units

Duration Endpoint

Species

Notes

RECEPTORSINCLUDED IN FOOD WEB MODEL

Terrestrial Animals

Honeybee 145.03 pg/bee 48h LDso technical grade; no % a.i. listed

Large bird 865  mg/kg bw 8d LDsgy mallard no % a.. listed

Large bird 58 mg/kg bw-day 8d NOAEL malard no % a.i. listed; extrapolated from L Dgy
Large mammal 1017 mga.i./kg bw NR LDsgo rat small mammal value

Large mammal 0.6 mg ai./kgbw-day 2y NOAEL  dog

Piscivorous bird 58 mg/kg bw-day 8d NOAEL malard no % a.i. listed; extrapolated from L Dgy
Small bird 5225 mg/kg bw 8d LDsgo bobwhite quail no % a.. listed

Small bird 348  mg/kg bw-day 8d NOAEL  bobwhite quail no % a.i. listed; extrapolated from L Dsgy
Small mammal 25 mg ai./kg bw-day 3m NOAEL rat

Small mammal - dermal > 2500 mga.i./kgbw >14d LDsgo unknown

Small mammal - ingestion 1017 mga.i./kg bw NR LDsgy rat water exposure; no diet available
Terrestrial Plants

Typical species- direct spray, drift,dust 0.08 Ibai./ac NR ECx tomato based on seed emergence

RTE species - direct spray, drift, dust 0.001 Ibai.lac 21d NOAEL vigor

Typica species— runoff 12 Ibai./ac 14d NOAEL  garden pea; soybean based on seed emergence

RTE species - runoff 0.047 Ibai.ac NR NOAEL  tomato based on seed emergence

Aquatic Species

Aquatic invertebrates 0.16 mg/L 96 h ECs scud (Gammarus) 95% a.i. product

Fish 071 mg/L 9 h LCs cutthroat trout 95% a.i. product

Aquatic plants and algae 0.0013 mg/L NR ECs Chlorella pyrenoidosa (adlgae) no%a.. listed

Aquatic invertebrates 0os7 M9t 28d  NOAEL  daphnid ov al. procuit; extrapolated from
Fish 0.033 mg/L chronic  NOAEL  fathead minnow 98.6% a.i. product

Aquatic plants and algae 0.00044 mg/L 96 h NOAEL  Selenastrum (algae) 98.6% a.i. product
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Selected Toxicity Reference Valuesfor Diuron

=
3
3
D
§ k
b
~

uoJiniq - UBWISSSSS Y YS1Y 2100|003
seppIgieH Busn siuewess L uoerRbo A IN19

8¢

Receptor Selected TRV Units Duration Endpoint Species Notes
ADDITIONAL ENDPOINTS
Amphibian 127 mglL 21d LCso bullfrog 99.8% a.i. product
Amphibian 7.6 mg/L 21d NOAEL  bullfrog 99.8% a.i. product
Warmwater fish 2.8 mg/L 96 h LCso bluegill sunfish 95% a.i. product
Warmwater fish 003 mglL chronic NOAEL  fathead minnow 98.6% a.i. product
Coldwater fish 071 mglL 96 h LCs cutthroat trout 95% a.i. product
Coldwater fish 024 mglL 9%6h  NOAEL cutthroat trout DoY6 &l product; extrapolated from
Notes:
Toxicity endpointsfor terrestrial animals Units represent those presented in the reviewed study.
L Dsq - 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 TRV's
Toxicity endpointsfor terrestrial plants Durétions:
ECys - to address direct spray, drift, and dust impacts on typical species. h—hours
ECqs or NOAEL - to address direct spray, drift, and dust impacts on threatened or endangered species. d—days
Highest germination NOAEL - to address surface runoff impacts on typical species. w —weeks
Lowest germination NOAEL - to address surface runoff impacts on threatened or endangered species. m — months
Toxicity endpointsfor aquatic receptors y —years
L Csq or ECx - to address acute exposure (appropriate toxicity endpoint for non-target aquatic plants will be an ECs). NR — Not reported
NOAEL - to address chronic exposure.
Valuefor fish isthe lower of the warmwater and col dwater values.
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TABLE 3-2 (Cont.)
Physical-Chemical Propertiesof Diuron
Parameter Value

Diuron applied (12 Ib a.i,/ac) once onto bare ground berm and slope of achannel plot of clay
soil in CA and into adrainage ditch of silt loam soil in AK dissipated with half-lives of 177
daysand 115 days, respectively. In CA study, calculated sediment half-life, 18.6 hours
Aqueatic dissipation half- (USEPA 2001a; USEPA 2003b). In afish pond, 90% of diuron in sediment waslost in 8

life months (Howard 1991). Aerobic, organic rich pond sediment, degraded 90% of applied diuron
(40 pg/ml) in 55 (25°C) and 17 (30°C) days (Montgomery 1997); 3-10 days (haf-life,
anaerobic pond sediment, 30°C), < 17 days (half-life, pond sediment, 30°C), ~5 daysfor 0.22
png/ml to degrade (anaerobic, pond sediment) (Mackay et al. 1997).

Stableto hydrolysisat pH 5, 7, and 9 (25°C). Estimated half-life, > 500 days for all pH values

Hydrolysis hal-life (USEPA 2001a): > 120 days (half-life, pH 5.9, 20°C) (Mackay et al. 1997).

Estimated half-life in sunlight, 43 days, based on observed 9 day half-life under continuous
exposure to Xenon light. (USEPA 20014); 2.25 hours (half-life, distilled water, 300 nm light)
(Mackay et a. 1997), From a solution of 40 mg/L diuron, 42% lossin 1 hour under sunlamps
and 45% loss in 25 daysin natura sunlight, 84% lost from diuron solution in 135 minutes
when exposed to 300 nm sunlamps at 50°C (HSDB 2003).

Photodegradation half-life
in water

Photodegradation half-life | Estimated half-life, 173 days, based on degradation observed in asilt loam soil irradiated for
in sl 12 hours per day for 30 days (USEPA 2001a).

372 days® (aerobic), 1,000 days (anaerobic). Both experiments at 25°C in asilt loam soil.
Soil biodegradation half- (USEPA 20014). Biodegradation in soil increased with increasing temperature and decreasing
life initial concentration; less than 20% of diuron (60 mg/kg) added to soil was detoxified within
eight weeks, and pH (4.3 to 7.5) had little effect on the degradation rate (HSDB 2003).

Aquatic biodegradation 33 days (aerobic half-life), 5 days (anaerobic half-life). Both experiments at 25°C in aclay

half-life loam sediment (USEPA 2001a).

ﬁatlr]]‘jris;grada“o” raes/ | o4 culated volatilization half-lives from soil, 54 days and 1918 days (Mackay et dl. 1997).
Foliar haf-life 30 days (USDA 1999).

Foliar wash-off fraction 0.45 (USDA 1999).

Half-life in pond® 33 days (estimated from herbicide' s environmental behavior and valuesin thistable).
Residue Ratefor grass® | 197 ppm (maximum) and 36 ppm (typical) per Ib ai./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) Ko value used in risk assessment cal culations was value selected by Mackay et al. (1997) for use in contaminant fate models. This K.
value close to median K value of 115 K.'s reported in Hornsby et a. (1996), Mackay et a. (1997), Montgomery (1997), and
USEPA (20014).

(2) 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.

(3) Vaue used for soil half-lifein risk assessment calculations.

(4) Used in risk assessments to cal cul ate aqueous herbicide concentration in pond water that receives herbicide-laden runoff.

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

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

(7) Residue rates selected are the high and mean vaues for forage such as legumes (Fletcher et a. 1994).

(8) Residue rates selected are the high and mean values for fruit (includes both woody and herbaceous; Fletcher et a. (1994).
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TABLE 4-2
Risk Quotientsfor Direct Spray and Spill Scenarios

Terrestrial Animals Typical Application

Maximum Application

Rate Rate
Direct Spray of Terrestrial Wildlife
Small mammal - 100% absorption 1.56E-02 5.21E-02
Pollinating insect - 100% absorption 6.10E-01 2.03E+00
Small mammal - 1st order dermal adsorption 2.26E-03 7.52E-03
Indirect Contact With Foliage After Direct Spray
Small mammal - 100% absorption 1.56E-03 5.21E-03
Pollinating insect - 100% absorption 6.10E-02 2.03E-01
Small mammal - 1st order dermal adsorption 2.26E-04 7.52E-04
Ingestion of Food Items Contaminated by Direct Spray
Small mammalian herbivore - acute exposure 1.14E-02 2.86E-01
Small mammalian herbivore - chronic exposure 1.99E+00 5.01E+01
Large mammalian herbivore - acute exposure 7.32E-02 1.33E+00
Large mammalian herbivore - chronic exposure 2.12E+01 3.87E+02
Small avian insectivore - acute exposure 2.34E-02 6.07E-01
Small avian insectivore - chronic exposure 1.48E-01 3.84E+00
Large avian herbivore - acute exposure 5.96E-02 1.68E+00
Large avian herbivore - chronic exposure 3.74E-01 1.05E+01
Large mammalian carnivore - acute exposure 3.66E-02 1.22E-01
Large mammealian carnivore - chronic exposure 2.89E+00 9.63E+00
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TABLE 4-3
Risk Quotientsfor Off-Site Drift Scenarios
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Potential Risk to Non-Target Terrestrial Plants
Typical Species Rare, Threatened, and Endangered Species
M ode of Application  Distance From Typical Maximum Typical Maximum
Application Height or Type Receptor (ft) Application Rate Application Rate Application Rate Application Rate
Spray Drift to Off-Site Sail
Ground Low Boom 25 9.43E-01 3.14E+00 7.54E+01 251E+02
Ground Low Boom 100 3.33E-01 1.11E+00 2.66E+01 8.87E+01
Ground Low Boom 900 5.13E-02 1.70E-01 4.10E+00 1.36E+01
Ground High Boom 25 1.56E+00 5.19E+00 1.25E+02 4.15E+02
Ground High Boom 100 5.24E-01 1.75E+00 4.19e+01 1.40E+02
Ground High Boom 900 6.50E-02 2.19e-01 5.20E+00 1.75E+01
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TABLE 4-3 (Cont.)

Risk Quotientsfor Off-Site Drift Scenarios.

Potential Risk to Aquatic Receptors

M ode of

Application

Distance From

Fish

Aquatic Invertebrates

Non-Target Aquatic Plants

Typical

Maximum Typical

Maximum

Typical

Maximum

Application Height or Type Receptor (ft) Application Rate Application Rate Application Rate Application Rate Application Rate Application Rate

Off-Site Drift to Pond

Acute Toxicity

Ground Low Boom 25 5.76E-03 1.92E-02 2.56E-02 8.50E-02 3.15E+00 1.05E+01
Ground Low Boom 100 3.15E-03 1.05E-02 1.40E-02 4,68E-02 1.72E+00 5.75E+00
Ground Low Boom 900 6.10E-04 2.03E-03 2.71E-03 9.00E-03 3.33E-01 1.11E+00
Ground High Boom 25 9.25E-03 3.08E-02 4.11E-02 1.37E-01 5.05E+00 1.68E+01
Ground High Boom 100 4.87E-03 1.62E-02 2.16E-02 7.19E-02 2.66E+00 8.85E+00
Ground High Boom 900 7.73E-04 2.58E-03 3.43E-03 1.14E-02 4.22E-01 1.41E+00

Potential Risk to Aquatic Receptors

Fish Aquatic Invertebrates Non-Target Aquatic Plants
M ode of Application Distance From Typical Maximum Typical Maximum Typical Maximum

Application Height or Type Receptor (ft) Application Rate Application Rate Application Rate Application Rate Application Rate Application Rate

Off-Site Drift to Pond
Chronic Toxicity

Ground
Ground
Ground
Ground
Ground
Ground

Low Boom
Low Boom
Low Boom
High Boom
High Boom
High Boom

25
100
900

25
100
900

1.24E-01
6.79E-02
1.31E-02
1.99E-01
1.05E-01
1.66E-02

4.12E-01 6.10E-02
2.27E-01 3.34E-02
4.36E-02 6.46E-03
6.64E-01 9.81E-02
3.48E-01 5.16E-02
5.55E-02 8.19E-03

2.03E-01
1.12E-01
2.15E-02
3.27E-01
1.72E-01
2.73E-02

9.30E+00
5.09E+00
9.84E-01
1.49E+01
7.86E+00
1.25E+00

3.09E+01
1.70E+01
3.27E+00
4.98E+01
2.61E+01
4.16E+00
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TABLE 4-3 (Cont.)
Risk Quotientsfor Off-Site Drift Scenarios

Potential Risk to Aquatic Receptors

Fish Aquatic Invertebrates Non-Target Aquatic Plants

M ode of Application  Distance From Typical Maximum Typical Maximum Typical Maximum
Application Height or Type Receptor (ft) Application Rate Application Rate Application Rate Application Rate Application Rate Application Rate

Off-Site Drift to Stream

Acute Toxicity
Ground Low Boom 25 1.04E-02 3.46E-02 4.60E-02 1.53E-01 5.66E+00 1.89E+01
Ground Low Boom 100 3.04E-03 1.01E-02 1.35E-02 4.49E-02 1.66E+00 5.53E+00
Ground Low Boom 900 3.15E-04 1.05E-03 1.40E-03 4.65E-03 1.72E-01 5.72E-01
Ground High Boom 25 1.73E-02 5.79E-02 7.69E-02 2.57E-01 9.47E+00 3.16E+01
Ground High Boom 100 4.92E-03 1.64E-02 2.18E-02 7.27E-02 2.69E+00 8.95E+00
Ground High Boom 900 4.16E-04 1.39E-03 1.84E-03 6.15E-03 2.27E-01 7.57E-01

Potential Risk to Aquatic Receptors

Fish Aquatic Invertebrates Non-Target Aquatic Plants

M ode of Application Distance From Typical Maximum Typical Maximum Typical Maximum
Application Height or Type Receptor (ft) Application Rate Application Rate Application Rate Application Rate Application Rate Application Rate

Off-Site Drift to Stream
Chronic Toxicity

Ground Low Boom 25 2.23E-01 7.43E-01 1.10E-01 3.66E-01 1.67E+01 5.58E+01
Ground Low Boom 100 6.53E-02 2.18E-01 3.22E-02 1.07E-01 4.90E+00 1.63E+01
Ground Low Boom 900 6.77E-03 2.25E-02 3.34E-03 1.11E-02 5.08E-01 1.69E+00
Ground High Boom 25 3.73E-01 1.25E+00 1.84E-01 6.13E-01 2.80E+01 9.34E+01
Ground High Boom 100 1.06E-01 3.53E-01 5.21E-02 1.74E-01 7.93E+00 2.64E+01
Ground High Boom 900 8.94E-03 2.98E-02 4.40E-03 1.47E-02 6.71E-01 2.24E+00
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TABLE 4-3 (Cont.)
Risk Quotientsfor Off-Site Drift Scenarios

Potential Risk to Piscivorous Bird from Ingestion of Fish from Contaminated Pond

I S . Distance From Typical Maximum
Mode of Application Application Height or Type Receptor (ft) Applicé?ion Rate Application Rate

Ground Low Boom 25 4.13E-04 1.37E-03
Ground Low Boom 100 2.26E-04 7.54E-04
Ground Low Boom 900 4.37E-05 1.45E-04
Ground High Boom 25 6.63E-04 2.21E-03
Ground High Boom 100 3.49E-04 1.16E-03
Ground High Boom 900 5.54E-05 1.85E-04

Shading and boldface indicates plant RQs greater than 1 (LOC for al 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 gresater than 0.5 for fish and invertebrates (LOC for chronic risk to endangered species).

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).
RTE — Rare, threatened, and endangered.
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TABLE 44
Risk Quotientsfor Surface Runoff Scenarios

Potential Risk to Non-Target Terrestrial Plants

Typical Species RTE Species
Annual _— . USLE Sail Typical Maximum Typical Maximum
Precipitation AXP!;?SS” HQLZZ“C Righafee& Erodibility Vegetation Type Soil Type Application Application Application Application
Rate (in/yr) Factor! Rate Rate Rate Rate
Surface Runoff to Off-Site Soils

5 10 0.05 0.015 0.401 Weeds (78) Sand 0.00E+00 0.00E+00 0.00E+00 0.00E+00

5 10 0.05 0.015 0.401 Weeds (78) Clay 0.00E+00 0.00E+00 0.00E+00 0.00E+00

5 10 0.05 0.015 0.401 Weeds (78) Loam 0.00E+00 0.00E+00 0.00E+00 0.00E+00
10 10 0.05 0.015 0.401 Weeds (78) Sand 0.00E+00 0.00E+00 0.00E+00 0.00E+00
10 10 0.05 0.015 0.401 Weeds (78) Clay 3.45E-04 1.15E-03 8.81E-02 2.94E-01
10 10 0.05 0.015 0.401 Weeds (78) Loam 3.31E-06 1.10E-05 8.44E-04 2.81E-03
25 10 0.05 0.015 0.401 Weeds (78) Sand 3.89E-09 1.30E-08 9.92E-07 3.31E-06
25 10 0.05 0.015 0.401 Weeds (78) Clay 6.63E-04 2.21E-03 1.69E-01 5.64E-01
25 10 0.05 0.015 0.401 Weeds (78) Loam 4.88E-05 1.63E-04 1.24E-02 4.15E-02
50 10 0.05 0.015 0.401 Weeds (78) Sand 1.15E-09 3.82E-09 2.93E-07 9.76E-07
50 10 0.05 0.015 0.401 Weeds (78) Clay 1.54E-03 5.14E-03 3.94E-01 1.31E+00
50 10 0.05 0.015 0.401 Weeds (78) Loam 1.29E-04 4.30E-04 3.29E-02 1.10E-01
100 10 0.05 0.015 0.401 Weeds (78) Sand 3.78E-07 1.26E-06 9.66E-05 3.22E-04
100 10 0.05 0.015 0.401 Weeds (78) Clay 3.93E-03 1.31E-02 1.00E+00 3.35E+00
100 10 0.05 0.015 0.401 Weeds (78) Loam 3.88E-04 1.29E-03 9.91E-02 3.30E-01
150 10 0.05 0.015 0.401 Weeds (78) Sand 1.28E-07 4.27E-07 3.27E-05 1.09E-04
150 10 0.05 0.015 0.401 Weeds (78) Clay 5.13E-03 1.71E-02 1.31E+00 4.36E+00
150 10 0.05 0.015 0.401 Weeds (78) Loam 8.16E-04 2.72E-03 2.08E-01 6.94E-01
200 10 0.05 0.015 0.401 Weeds (78) Sand 4.14E-06 1.38E-05 1.06E-03 3.52E-03
200 10 0.05 0.015 0.401 Weeds (78) Clay 8.23E-03 2.74E-02 2.10E+00 7.01E+00
200 10 0.05 0.015 0.401 Weeds (78) Loam 1.48E-03 4.95E-03 3.79E-01 1.26E+00
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TABLE 4-4 (Cont.)

Risk Quotientsfor Surface Runoff Scenarios

Potential Risk to Non-Target Terrestrial Plants

Typical Species RTE Species
Annual L . USLE Sail Typical Maximum Typical Maximum
Precipitation AXP!;?SS” HQLZZ“C Righafee& Erodibility Vegetation Type Soil Type Application Application Application Application
Rate (in/yr) Factor! Rate Rate Rate Rate
Surface Runoff to Off-Site Soils (Cont.)
250 10 0.05 0.015 0.401 Weeds (78) Sand 4.63E-06 1.54E-05 1.18E-03 3.94E-03
250 10 0.05 0.015 0.401 Weeds (78) Clay 1.11E-02 3.71E-02 2.85E+00 9.48E+00
250 10 0.05 0.015 0.401 Weeds (78) Loam 2.12E-03 7.07E-03 5.41E-01 1.80E+00
50 1 0.05 0.015 0.401 Weeds (78) Loam 1.18E-04 3.93E-04 3.01E-02 1.00E-01
50 100 0.05 0.015 0.401 Weeds (78) Loam 1.18E-04 3.93E-04 3.01E-02 1.00E-01
50 1000 0.05 0.015 0.401 Weeds (78) Loam 1.17E-04 3.91E-04 3.00E-02 9.98E-02
50 10 0.05 0.015 0.05 Weeds (78) Loam 1.16E-04 3.86E-04 2.96E-02 9.85E-02
50 10 0.05 0.015 0.2 Weeds (78) Loam 1.19E-04 3.98E-04 3.05E-02 1.02E-01
50 10 0.05 0.015 0.5 Weeds (78) Loam 1.27E-04 4.22E-04 3.23E-02 1.08E-01
50 10 0.05 0.023 0.401 Weeds (78) Loam 1.18E-04 3.94E-04 3.02E-02 1.01E-01
50 10 0.05 0.046 0.401 Weeds (78) Loam 1.18E-04 3.92E-04 3.00E-02 1.00E-01
50 10 0.05 0.15 0.401 Weeds (78) Loam 1.15E-04 3.84E-04 2.94E-02 9.81E-02
50 10 0.005 0.015 0.401 Weeds (78) Loam 1.15E-04 3.84E-04 2.94E-02 9.81E-02
50 10 0.01 0.015 0.401 Weeds (78) Loam 1.16E-04 3.85E-04 2.95E-02 9.84E-02
50 10 0.1 0.015 0.401 Weeds (78) Loam 1.23E-04 4.12E-04 3.15E-02 1.05E-01
50 10 0.05 0.015 0.401 Weeds (78) SltLoam  7.00E-04 2.33E-03 1.79E-01 5.96E-01
50 10 0.05 0.015 0.401 Weeds (78) Silt 6.63E-04 2.21E-03 1.69E-01 5.64E-01
50 10 0.05 0.015 0.401 Weeds(78)  ClayLoam 1.29E-03 4.29E-03 3.29E-01 1.10E+00
50 10 0.05 0.015 0.401 Shrubs(79) Loam 1.18E-04 3.94E-04 3.02E-02 1.01E-01
50 10 0.05 0.015 0.401 Rye Grass(54) Loam 1.18E-04 3.94E-04 3.02E-02 1.01E-01
50 10 0.05 0.015 0.401 Harcdc\)/\r/]goe; ?71) Loam 147E-04 4.89E-04 3.75E-02 1.25E-01
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TABLE 4-4 (Cont.)
Risk Quotientsfor Surface Runoff Scenarios

Potential Risk to Aquatic Receptors

Non-Target Aquatic

Fish Aquatic Invertebrates
Plants
Annual L . USLE ail Typicalk Maximum  Typica Maximum  Typical Maximum
Precipitation AEP;C?:CC)m H)glj(r)gzhc Ri;‘;\f;s Erodibility Vegetation T Application Application Application Application Application Application
Rate (in/yr) Factor® Type Rate Rate Rate Rate Rate Rate
Overland Flow to Off-Site Pond
Acute Toxicity

5 10 0.05 0.015 0401 Weeds(78) Sand 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00

5 10 0.05 0.015 0401 Weeds(78) Clay 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00

5 10 0.05 0.015 0401 Weeds(78) Loam 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00
10 10 0.05 0.015 0401 Weeds(78) Sand 6.38E-03 213E-02 2.83E-02 9.44E-02 348E+00 1.16E+01
10 10 0.05 0.015 0401 Weeds(78) Clay 1.75E-01 5.85E-01  7.78E-01 259E+00 9.58E+01  3.19E+02
10 10 0.05 0.015 0401 Weeds(78) Loam 1.61E-03 538E-03  7.16E-03 239E-02 8.81E-01 = 2.94E+00
25 10 0.05 0.015 0401 Weeds(78) Sand 347E-01 1.16E+00 154E+00 5.13E+00 1.89E+02 6.31E+02
25 10 0.05 0.015 0401 Weeds(78) Clay 140E-01 4.65E-01 6.20E-01 2.07E+00 7.62E+01  2.54E+02
25 10 0.05 0.015 0401 Weeds(78) Loam 7.09E-03 2.36E-02 3.15E-02 1.05E-01 3.87E+00 1.29+01
50 10 0.05 0.015 0401 Weeds(78) Sand 283E-01 943E-01 1.26E+00 4.18E+00 1.54E+02  5.15E+02
50 10 0.05 0.015 0401 Weeds(78) Clay 6.43E-01 214E+00 2.85E+00 9.51E+00 351E+02 1.17E+03
50 10 0.05 0.015 0401 Weeds(78) Loam 7.42E-02 247E-01 3.29E-01 1.10E+00 4.05E+01  1.35E+02
100 10 0.05 0.015 0401 Weeds(78) Sand 206E-01 6.85E-01 9.12E-01 3.04E+00 1.12E+02  3.74E+02
100 10 0.05 0.015 0401 Weeds(78) Clay 9.30E-01 3.10E+00 4.13E+00 1.38E+01 5.08E+02 1.69E+03
100 10 0.05 0.015 0401 Weeds(78) Loam 148E-01 4.92E-01 6.55E-01 218E+00 8.06E+01  2.69E+02
150 10 0.05 0.015 0401 Weeds(78) Sand 201E-01 6.69E-01 8.90E-01 297E+00 1.10E+02  3.65E+02
150 10 0.05 0.015 0401 Weeds(78) Clay 1.04E+00 345E+00 4.60E+00 153E+01 5.66E+02  1.89E+03
150 10 0.05 0.015 0401 Weeds(78) Loam 192E-01 6.41E-01 853E-01 284E+00 1.05E+02  3.50E+02
200 10 0.05 0.015 0401 Weeds(78) Sand 209E-01 6.96E-01 9.27E-01 3.09E+00 1.14E+02  3.80E+02
200 10 0.05 0.015 0401 Weeds(78) Clay 1.02E+00 3.39E+00 4.52E+00 1.51E+01 556E+02  1.85E+03
200 10 0.05 0.015 0401 Weeds(78) Loam 203E-01 6.77E-01 9.01E-01 3.00E+00 1.11E+02  3.70E+02
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TABLE 4-4 (Cont.)
Risk Quotientsfor Surface Runoff Scenarios

Potential Risk to Aquatic Receptors

Non-Target Aquatic

Fish Aquatic Invertebrates
Plants
Annual L . USLE Sail . . Typicalk Maximum  Typical Maximum  Typical Maximum
Precipitation AEP;C?:CC)m H)glj(r)a:hc Rirﬁi‘s Erodibility Ve%;_etagon TSO'Ie Application Application Application Application Application Application
Rate (in/yr) P 9 Factor® yp yp Rate Rate Rate Rate Rate Rate
Surface Runoff to Off-Site Pond
Acute Toxicity (Cont.)
250 10 0.05 0.015 0.401 Weeds(78) Sand 215E-01  7.16E-01 954E-01 3.18E+00 1.17E+02 3.91E+02
250 10 0.05 0.015 0.401 Weeds(78) Clay 9.92E-01 331E+00 4.40E+00 147E+01 542E+02 1.81E+03
250 10 0.05 0.015 0.401 Weeds(78) Loam 200E-01 6.68E-01 8.90E-01 297E+00 1.09E+02 3.65E+02
50 1 0.05 0.015 0.401 Weeds(78) Loam 2.08E-02  6.94E-02 9.24E-02 3.08E-01 1.14E+01 3.79+01
50 100 0.05 0.015 0.401 Weeds(78) Loam 548E-02 1.83E-01 243E-01 810E-01 299E+01 9.97E+01
50 1000 0.05 0.015 0.401 Weeds(78) Loam 547E-02 1.82E-01 243E-01 8.09E-01 299E+01 9.96E+01
50 10 0.05 0.015 0.05 Weeds(78) Loam 7.05E-02 2.35E-01 3.13E-01 1.04E+00 3.85E+01 1.28E+02
50 10 0.05 0.015 0.2 Weeds(78) Loam 7.15E-02 238E-01 3.17E-01 1.06E+00 3.91E+01 1.30E+02
50 10 0.05 0.015 05 Weeds(78) Loam 7.35E-02 245E-01 3.26E-01 1.09E+00 4.01E+01 1.34E+02
50 10 0.05 0.023 0.401 Weeds(78) Loam 7.12E-02 237E-01 3.16E-01 1.05E+00 3.89E+01 1.30E+02
50 10 0.05 0.046 0.401 Weeds(78) Loam 7.10E-02 237E-01 3.15E-01 1.05E+00 3.88E+01 1.29E+02
50 10 0.05 0.15 0.401 Weeds (78) Loam 7.04E-02 235E-01 3.12E-01 1.04E+00 3.85E+01 1.28E+02
50 10 0.005 0.015 0.401 Weeds(78) Loam 7.04E-02 235E-01 3.12E-01 1.04E+00 3.85E+01 1.28E+02
50 10 0.01 0.015 0.401 Weeds(78) Loam 7.05E-02 2.35E-01 3.13E-01 1.04E+00 3.85E+01 1.28E+02
50 10 0.1 0.015 0.401 Weeds(78) Loam 7.26E-02 242E-01 3.22E-01 1.07E+00 3.97E+01 1.32E+02
50 10 0.05 0.015 0.401 Weeds (78) Lf)!\:n 197E-01 657E-01 8.75E-01 2.92E+00 1.08E+02 3.59E+02
50 10 0.05 0.015 0.401 Weeds(78) Silt 1.71E-01 571E-01 7.61E-01 254E+00 9.36E+01 3.12E+02
50 10 0.05 0.015 0.401 Weeds (78) LCéI) Zz,' 3.13E-01 1.04E+00 1.39E+00 4.64E+00 1.71E+02 5.70E+02
50 10 0.05 0.015 0.401 Shrubs(79) Loam 7.13E-02 238E-01 3.16E-01 1.05E+00 3.89E+01 1.30E+02
50 10 0.05 0.015 0401 RyeGrass(54) Loam 7.13E-02 238E-01 3.16E-01 1.05E+00 3.89E+01 1.30E+02
Conifer +
50 10 0.05 0.015 0.401 Hardwood (71) Loam 8.06E-02 269E-01 357E-01 1.19E+00 4.40E+01 1.47E+02
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Potential Risk to Aquatic Receptors
Fish Aquatic Invertebrates Non-Target Aquatic
Plants
Annual L . USLE Sail . . Typicalk Maximum  Typical Maximum  Typical Maximum
Precipitation AEphC&IIOI’] H)gljrauhc RSurfhace Erodibility Ve%;_etanon TSO'I Application Application Application Application Application Application
Rate (in/yr) rea (ac) ope OUGNNESS * Eactor? ype ype Rate Rate Rate Rate Rate Rate
Surface Runoff to Off-Site Pond
Chronic Toxicity

5 10 0.05 0.015 0401 Weeds(78) Sand 0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00  0.00E+00

5 10 0.05 0.015 0.401  Weeds(78) Clay 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

5 10 0.05 0.015 0401  Weeds(78) Loam O0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00
10 10 0.05 0.015 0401  Weeds(78) Sand 2.67E-02 8.89E-02 1.31E-02 4.38E-02 200E+00 6.67E+00
10 10 0.05 0.015 0401 Weeds(78) Clay 1.81E-01 6.02E-01 8.90E-02 297E-01 1.36E+01 4.52E+01
10 10 0.05 0.015 0401  Weeds(78) Loam 3.16E-03  1.05E-02 156E-03 519E-03 237E-01  7.90E-01
25 10 0.05 0.015 0401  Weeds(78) Sand 3.70E+00 1.23E+01 1.82E+00 6.07E+00 2.77E+02 9.25E+02
25 10 0.05 0.015 0401  Weeds(78) Clay 3.85E-01 1.28E+00 1.90E-01 6.33E-01 2.89E+01 9.63E+01
25 10 0.05 0.015 0401  Weeds(78) Loam 1.85E-02 6.16E-02 9.10E-03  3.03E-02 1.39E+00 4.62E+00
50 10 0.05 0.015 0401  Weeds(78) Sand 4.12E+00 1.37E+01 2.03E+00 6.77E+00 2.77E+02 1.03E+03
50 10 0.05 0.015 0401 Weeds(78) Clay 7.63E-01 254E+00 3.76E-01 1.25E+00 572E+01 1.91E+02
50 10 0.05 0.015 0401  Weeds(78) Loam 5.82E-01 1.94E+00 2.87E-01 956E-01 4.37E+01 1.46E+02
100 10 0.05 0.015 0401  Weeds(78) Sand 239E+00 7.95E+00 1.17E+00 3.92E+00 1.79E+02 5.96E+02
100 10 0.05 0.015 0401 Weeds(78) Clay 860E-01 287E+00 4.24E-01 141E+00 6.45E+01 2.15E+02
100 10 0.05 0.015 0401  Weeds(78) Loam 127E+00 4.23E+00 6.25E-01 2.08E+00 952FE+01 3.17E+02
150 10 0.05 0.015 0401 Weeds(78) Sand 1.73E+00 5.77E+00 853E-01 2.84E+00 1.30E+02 4.33E+02
150 10 0.05 0.015 0401 Weeds(78) Clay 654E-01 218E+00 3.22E-01 1.07E+00 4.91E+01 1.64E+02
150 10 0.05 0.015 0401  Weeds(78) Loam 1.22E+00 4.08E+00 6.02E-01 2.01E+00 9.17E+01 3.06E+02
200 10 0.05 0.015 0401 Weeds(78) Sand 1.73E+00 5.78E+00 854E-01 2.85E+00 1.30E+02 4.33E+02
200 10 0.05 0.015 0401 Weeds(78) Clay 522E-01 1.74E+00 257E-01 858E-01 392E+01 1.31E+02
200 10 0.05 0.015 0401  Weeds(78) Loam 1.12E+00 3.72E+00 550E-01 1.83E+00 8.37E+01 2.79E+02
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TABLE 4-4 (Cont.)

Risk Quotientsfor Surface Runoff Scenarios

Potential Risk to Aquatic Receptors

Non-Target Aquatic

Fish Aquatic Invertebrates
Plants
Annual — . USLE Sail . . Typicalk Maximum  Typical Maximum Typical Maximum
Precipitation AKP;C?;'C(;"] Hystljga:hc Riﬂr?ﬁ; Erodibility Ve_gi_eta:on TSO”e Application Application Application Application Application Application
Rate (in/yr) P 9 Factor® yp yp Rate Rate Rate Rate Rate Rate
Surface Runoff to Off-Site Pond
Chronic Toxicity (Cont.)
250 10 0.05 0.015 0.401 Weeds(78) Sand 1.75E+00 5.84E+00 8.62E-01 2.87E+00 1.31E+02 4.38E+02
250 10 0.05 0.015 0.401 Weeds(78) Clay 4.46E-01 149E+00 2.20E-01 7.33E-01 335E+01 1.12E+02
250 10 0.05 0.015 0.401 Weeds(78) Loam 1.02E+00 3.40E+00 5.02E-01 1.67E+00 7.65E+01 2.55E+02
50 1 0.05 0.015 0.401 Weeds (78) Loam 242E-01 8.08E-01 1.19E-01 398E-01 1.82E+01 6.06E+01
50 100 0.05 0.015 0.401 Weeds(78) Loam 6.96E-01 2.32E+00 343E-01 1.14E+00 5.22E+01 1.74E+02
50 1000 0.05 0.015 0.401 Weeds(78) Loam 7.06E-01 2.35E+00 348E-01 1.16E+00 529E+01 1.76E+02
50 10 0.05 0.015 0.05 Weeds (78) Loam 5.81E-01 1.94E+00 2.86E-01 9.54E-01 436E+01 1.45E+02
50 10 0.05 0.015 0.2 Weeds (78) Loam 5.81E-01 1.94E+00 2.86E-01 9.55E-01 4.36E+01 1.45E+02
50 10 0.05 0.015 05 Weeds(78) Loam 5.82E-01 194E+00 2.87E-01 9.56E-01 4.37E+01 1.46E+02
50 10 0.05 0.023 0.401 Weeds (78) Loam 5.81E-01 1.94E+00 2.86E-01 9.54E-01 436E+01 1.45E+02
50 10 0.05 0.046 0.401 Weeds (78) Loam 5.81E-01 1.94E+00 2.86E-01 9.54E-01 436E+01 1.45E+02
50 10 0.05 0.15 0.401 Weeds(78) Loam 5.81E-01 194E+00 2.86E-01 9.54E-01 4.36E+01 1.45E+02
50 10 0.005 0.015 0.401 Weeds(78) Loam 5.81E-01 1.94E+00 2.86E-01 9.54E-01 4.36E+01 1.45E+02
50 10 0.01 0.015 0.401 Weeds (78) Loam 5.81E-01 1.94E+00 2.86E-01 9.54E-01 4.36E+01 1.45E+02
50 10 0.1 0.015 0.401 Weeds (78) Loam 5.82E-01 1.94E+00 2.87E-01 9.55E-01 4.36E+01 1.45E+02
50 10 0.05 0.015 0.401 Weeds (78) L(S)|<':I\:n 3.64E-01 1.21E+00 1.79E-01 597E-01 2.73E+01 9.09E+01
50 10 0.05 0.015 0.401 Weeds(78)  Silt 267E-01  8.90E-01 1.31E-01 438E-01 2.00E+01 6.67E+01
50 10 0.05 0.015 0.401 Weeds (78) L(il) :ryn 842E-01 281E+00 4.15E-01 1.38E+00 6.32E+01 2.11E+02
50 10 0.05 0.015 0.401 Shrubs(79) Loam 5.82E-01 1.94E+00 2.87E-O1 9.56E-01 4.37E+01 1.46E+02
50 10 0.05 0.015 0401 RyeGrass(54) Loam b5.82E-01 1.94E+00 2.87E-O1 956E-01 4.37E+01 1.46E+02
Conifer +
50 10 0.05 0.015 0.401 Hardwood (71) Loan 7.83E-01 261E+00 3.85E-01 1.28E+00 5.87E+01 1.96E+02
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Table4-4 (Cont.)
Risk Quotientsfor Surface Runoff Scenarios

Potential Risk to Aquatic Receptors

Non-Target Aquatic

Fish Aquatic Invertebrates
Plants

Annual L . USLE ail Typicahk Maximum Typical Maximum  Typical Maximum
Precipitation AEP;C?:CC)m H)glj(r)a:hc Riu”har?;ss Erodibility Vegetation Ty Application Application Application Application Application Application

Rate (in/yr) P ug Factor® Type yp Rate Rate Rate Rate Rate Rate

Surface Runoff to Off-Site Stream
Acute Toxicity

5 10 0.05 0.015 0.401 Weeds(78) Sand 0.00E+00 0.00E+00 0.00E+00  0.00E+00 O0.00E+00  0.00E+00

5 10 0.05 0.015 0401 Weeds(78) Clay 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

5 10 0.05 0.015 0.401 Weeds(78) Loam 0.00E+00 0.00E+00 0.00E+00  0.00E+00 O0.00E+00  0.00E+00
10 10 0.05 0.015 0401 Weeds(78) Sand 2.60E-04  8.65E-04 1.15E-03 3.84E-03 142E-01 4.72E-01
10 10 0.05 0.015 0401 Weeds(78) Clay 5.78E-03  1.93E-02 2.56E-02 854E-02 3.15E+00 1.05E+01
10 10 0.05 0.015 0401 Weeds(78) Loam 5.38E-05  1.79E-04 2.39E-04 7.96E-04 294E-02  9.80E-02
25 10 0.05 0.015 0401 Weeds(78) Sand 3.33E-02 1.11E-01 1.48E-01 493E-01 182E+01 6.06E+01
25 10 0.05 0.015 0401 Weeds(78) Clay 9.57E-03  3.19E-02 4.25E-02 142E-01 5.22E+00 1.74E+01
25 10 0.05 0.015 0401 Weeds(78) Loam 7.03E-04  2.34E-03 3.12E-03 1.04E-02 3.84E-01 1.28E+00
50 10 0.05 0.015 0401 Weeds(78) Sand 3.95E-02  1.32E-01 1.75E-01 5.84E-01 216E+01 7.18E+01
50 10 0.05 0.015 0401 Weeds(78) Clay 2.33E-02  7.76E-02 1.03E-01 344E-01 127E+01 4.24E+01
50 10 0.05 0.015 0401 Weeds(78) Loam 4.09E-03  1.36E-02 1.81E-02 6.05E-02 2.23E+00 7.44E+00
100 10 0.05 0.015 0401 Weeds(78) Sand 3.81E-02  1.27E-01 1.69E-01 563E-01 208E+01 6.93E+01
100 10 0.05 0.015 0401 Weeds(78) Clay 4.67E-02  1.56E-01 2.07E-01 6.91E-01 255E+01 8.50E+01
100 10 0.05 0.015 0401 Weeds(78) Loam 1.18E-02  3.92E-02 5.22E-02 1.74E-01 6.42E+00 2.14E+01
150 10 0.05 0.015 0401 Weeds(78) Sand 3.22E-02  1.07E-01 1.43E-01 476E-01 1.76E+01 5.86E+01
150 10 0.05 0.015 0401 Weeds(78) Clay 5.86E-02 1.95E-01 2.60E-01 8.66E-01 3.20E+01 1.07E+02
150 10 0.05 0.015 0401 Weeds(78) Loam 1.46E-02  4.88E-02 6.50E-02 217E-01 7.99E+00 266E+01
200 10 0.05 0.015 0401 Weeds(78) Sand 3.45E-02  1.15E-01 1.53E-01 511E-01 1.89E+01 6.29E+01
200 10 0.05 0.015 0401 Weeds(78) Clay 872E-02 291E-01 3.87E-01  1.29E+00 4.76E+01 1.59E+02
200 10 0.05 0.015 0401 Weeds(78) Loam 2.17E-02  7.25E-02 9.65E-02 3.22E-01 1.19E+01 3.96E+01
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TABLE 4-4 (Cont.)
Risk Quotientsfor Surface Runoff Scenarios

Potential Risk to Aquatic Receptors

Non-Target Aquatic

Fish Aquatic Invertebrates
Plants
Annual — . USLE Sail . . Typicalk Maximum  Typical Maximum Typical Maximum
Precipitation AKF;C?;S” Hystljz)a:llc Riﬂr?ﬁ; Erodibility Ve_gi_eta:on TSO”e Application Application Application Application Application Application
Rate (in/yr) P 9 Factor® yp yp Rate Rate Rate Rate Rate Rate
Surface Runoff to Off-Site Stream
Acute Toxicity (Cont.)
250 10 0.05 0.015 0.401 Weeds(78) Sand 3.44E-02  1.15E-01 1.53E-01 5.00E-01 1.88E+01 6.27E+01
250 10 0.05 0.015 0.401 Weeds(78) Clay 1.12E-01 3.72E-01 4.95E-01 1.65E+00 6.10E+01 2.03E+02
250 10 0.05 0.015 0.401 Weeds(78) Loam 2.73E-02 910E-02 1.21E-01 4.04E-01  149E+01 4.97E+01
50 1 0.05 0.015 0.401 Weeds(78) Loam 5.78E-04  193E-03  2.57E-03 8.55E-03 3.16E-01  1.05E+00
50 100 0.05 0.015 0.401 Weeds(78) Loam 1.88E-02 6.28E-02  8.36E-02 279E-01 1.03E+01 3.43E+01
50 1000 0.05 0.015 0.401 Weeds(78) Loam 350E-02 117E-01  1.55E-01 518E-01 191E+01 6.37E+01
50 10 0.05 0.015 0.05 Weeds(78) Loam 4.08E-03  1.36E-02  1.81E-02 6.03E-02  2.23E+00 7.42E+00
50 10 0.05 0.015 0.2 Weeds(78) Loam 4.08E-03  1.36E-02  1.81E-02 6.04E-02 2.23E+00 7.43E+00
50 10 0.05 0.015 05 Weeds(78) Loam 4.09E-03  136E-02 1.81E-02 6.04E-02 2.23E+00 7.44E+00
50 10 0.05 0.023 0.401 Weeds(78) Loam 4.08E-03  1.36E-02 1.81E-02 6.03E-02  223E+00 7.42E+00
50 10 0.05 0.046 0.401 Weeds(78) Loam 4.08E-03  1.36E-02 1.81E-02 6.03E-02  2.23E+00 7.43E+00
50 10 0.05 0.15 0.401 Weeds(78) Loam 4.08E-03  136E-02 1.81E-02 6.03E-02  2.23E+00 7.42E+00
50 10 0.005 0.015 0.401 Weeds(78) Loam 4.08E-03  136E-02  1.81E-02 6.03E-02 2.23E+00 7.42E+00
50 10 0.01 0.015 0.401 Weeds(78) Loam 4.08E-03  1.36E-02  1.81E-02 6.03E-02  2.23E+00 7.42E+00
50 10 0.1 0.015 0.401 Weeds(78) Loam 4.09E-03  1.36E-02 1.81E-02 6.05E-02  2.23E+00 7.44E+00
50 10 0.05 0.015 0.401 Weeds (78) L(S)';n 107E-02  358E-02  4.76E-02 159E-01 5.86E+00 1.95E+01
50 10 0.05 0.015 0.401 Weeds(78)  Silt 1.01E-02  3.36E-02  4.48E-02 149E-01 551E+00 1.84E+01
50 10 0.05 0.015 0.401 Weeds (78) L(i: :ryn 184E-02 6.14E-02 8.17E-02 272E-01 1.01E+01 3.35E+01
50 10 0.05 0.015 0.401 Shrubs(79) Loam 4.09E-03  1.36E-02  1.81E-02 6.05E-02 2.23E+00 7.44E+00
50 10 0.05 0.015 0401 RyeGrass(54) Loam 4.09E-03  1.36E-02  1.81E-02 6.04E-02 2.23E+00 7.44E+00
Conifer +
50 10 0.05 0.015 0.401 Hardwood (71) Loan 519E-03 173E-02 2.30E-02 7.67E-02  2.83E+00 9.44E+00
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TABLE 4-4 (Cont.)

Risk Quotientsfor Surface Runoff Scenarios

Potential Risk to Aquatic Receptors

Non-Target Aquatic

Fish Aquatic Invertebrates
Plants
Annual L . USLE Sail Typicahk Maximum Typical Maximum  Typical Maximum
Precipitation AEP(';?:S” H)glj(r)a:hc Riurfhanc;s Erodibility Vegetation T Application Application Application Application Application Application
Rate (in/yr) P ug Factor® Type yp Rate Rate Rate Rate Rate Rate
Surface Runoff to Off-Site Stream
Chronic Toxicity

5 10 0.05 0.015 0401 Weeds(78) Sand 0.00E+00 0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00
5 10 0.05 0.015 0.401 Weeds(78) Clay 0.00E+00 0.00E+00 0.00E+00  0.00E+00 0.00E+00  0.00E+00
5 10 0.05 0.015 0401 Weeds(78) Loam O0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00
10 10 0.05 0.015 0.401 Weeds(78) Sand 8.21E-05 2.74E-04  4.05E-05 1.35E-04 6.16E-03  2.05E-02
10 10 0.05 0.015 0401 Weeds(78) Clay 1.02E-03  3.41E-03 5.04E-04 168E-03 7.68E-02  256E-01
10 10 0.05 0.015 0401 Weeds(78) Loam 9.49E-06  3.16E-05 4.68E-06 156E-05 7.12E-04 237E-03
25 10 0.05 0.015 0.401 Weeds(78) Sand 249E-02  8.30E-02 1.23E-02 4.09E-02 1.87E+00 6.23E+00
25 10 0.05 0.015 0401 Weeds(78) Clay 3.44E-03  1.15E-02 1.69E-03 565E-03 258E-01  8.60E-01
25 10 0.05 0.015 0401 Weeds(78) Loam 191E-04 6.36E-04 9.40E-05 3.13E-04  143E-02 4.77E-02
50 10 0.05 0.015 0.401 Weeds(78) Sand 4.98E-02  1.66E-01 2.45E-02 8.18E-02  3.74E+00 1.25E+01
50 10 0.05 0.015 0.401 Weeds(78) Clay 9.91E-03  3.30E-02 4.88E-03 163E-02  7.43E-01 248E+00
50 10 0.05 0.015 0401 Weeds(78) Loam 7.00E-03  2.33E-02 3.45E-03 115E-02 525E-01 1.75E+00
100 10 0.05 0.015 0.401 Weeds(78) Sand 5.88E-02  1.96E-01 2.89E-02 9.65E-02 441E+00 1.47E+01
100 10 0.05 0.015 0.401 Weeds(78) Clay 2.38E-02  7.93E-02 1.17E-02 3.90E-02 1.78E+00 5.95E+00
100 10 0.05 0.015 0401 Weeds(78) Loam 2.66E-02  8.88E-02 1.31E-02 437E-02 200E+00 6.66E+00
150 10 0.05 0.015 0401 Weeds(78) Sand 5.87E-02  1.96E-01 2.89E-02 9.64E-02 441E+00 1.47E+01
150 10 0.05 0.015 0.401 Weeds(78) Clay 3.05E-02 1.02E-01 1.50E-02 501E-02 229E+00 7.63E+00
150 10 0.05 0.015 0.401 Weeds(78) Loam 3.53E-02  1.18E-01 1.74E-02 5.80E-02 265E+00 8.83E+00
200 10 0.05 0.015 0401 Weeds(78) Sand 5.99E-02  2.00E-01 2.95E-02 9.84E-02 450E+00 1.50E+01
200 10 0.05 0.015 0.401 Weeds(78) Clay 3.35E-02 1.12E-01 1.65E-02 550E-02 251E+00 8.38E+00
200 10 0.05 0.015 0.401 Weeds(78) Loam 3.97E-02  1.32E-01 1.95E-02 6.51E-02 298E+00 9.92E+00
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TABLE 4-4 (Cont.)
Quotientsfor Surface Runoff Scenarios

Potential Risk to Aquatic Receptors

Non-Target Aquatic

Fish Aquatic Invertebrates
Plants
Annual — . USLE Sail . . Typical  Maximum Typical Maximum  Typical Maximum
Precipitation AKF;C?;';n Hystljz)a:llc Rgﬁrfhanc; Erodibility Veiq_etagon TSO|Ie Application Application Application Application Application Application
Rate (in/yr) P 9 Factor® yp yp Rate Rate Rate Rate Rate Rate
Surface Runoff to Off-Site Stream
Chronic Toxicity (Cont.)
250 10 0.05 0.015 0.401 Weeds(78) Sand 6.08E-02  2.03E-01 3.00E-02 9.99E-02 456E+00 1.52E+01
250 10 0.05 0.015 0.401 Weeds(78) Clay 3.51E-02 1.17E-01 1.73E-02 576E-02 = 2.63E+00 8.77E+00
250 10 0.05 0.015 0.401 Weeds(78) Loam 4.19E-02 1.40E-01 2.06E-02 6.88E-02 3.14E+00 1.05E+01
50 1 0.05 0.015 0.401 Weeds(78) Loam 7.86E-04  2.62E-03 3.87E-04 1.29E-03 5.89E-02 1.96E-01
50 100 0.05 0.015 0.401 Weeds(78) Loam 4.01E-02 1.34E-01 1.98E-02 6.59E-02 = 3.01E+00 1.00E+01
50 1000 0.05 0.015 0.401 Weeds(78) Loam 1.06E-01  3.53E-0O1 5.21E-02 1.74E-01 7.94E+00 2.65E+01
50 10 0.05 0.015 0.05 Weeds(78) Loam 6.96E-03  2.32E-02 3.43E-03 1.14E-02 5.22E-01  1.74E+00
50 10 0.05 0.015 0.2 Weeds(78) Loam 6.97E-03  2.32E-02 3.44E-03 115E-02 523E-01 1.74E+00
50 10 0.05 0.015 05 Weeds(78) Loam 7.00E-03  2.33E-02 3.45E-03 115E-02 525E-01 = 1.75E+00
50 10 0.05 0.023 0.401 Weeds(78) Loam 6.97E-03  2.32E-02 3.43E-03 1.14E-02 523E-01  1.74E+00
50 10 0.05 0.046 0.401 Weeds(78) Loam 6.97E-03  2.32E-02 3.43E-03 114E-02 523E-01 1.74E+00
50 10 0.05 0.15 0.401 Weeds(78) Loam 6.96E-03  2.32E-02 3.43E-03 114E-02 522E-01 1.74E+00
50 10 0.005 0.015 0.401 Weeds(78) Loam 6.96E-03  2.32E-02 3.43E-03 1.14E-02 522E-01 1.74E+00
50 10 0.01 0.015 0.401 Weeds(78) Loam 6.96E-03  2.32E-02 3.43E-03 1.14E-02 5.22E-01  1.74E+00
50 10 0.1 0.015 0.401 Weeds(78) Loam 6.99E-03  2.33E-02 3.44E-03 115E-02 524E-01  1.75E+00
50 10 005 0015 0401 Weeds(rg)  Sn  ASAE03 LSIEO02 224803 TAEOS 5pp0r  14e400
50 10 0.05 0.015 0.401 Weeds(78) Silt 3.88E-03  1.29E-02 1.91E-03 6.38E-03 291E-01 9.71E-01
50 10 0.05 0015 0401  Weeds(78) L%';yﬂ 8BAE03 295802 43BE03  LASE02  gear 01 221E+00
50 10 0.05 0.015 0.401 Shrubs(79) Loam 6.98E-03  2.33E-02 3.44E-03 115E-02 524E-01  1.75E+00
50 10 0.05 0.015 0401 RyeGrass(54) Loam 6.98E-03  2.33E-02 3.44E-03 1.15E-02 524E-01  1.75E+00
Conifer + 1.00E-02  3.33E-02 4.93E-03 1.64E-02
50 10 0.05 0.015 0.401 Hardwood (71) Loam 7.50E-01  2.50E+00
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Potential Risk to Piscivorous Bird from Ingestion of Fish from Contaminated Pond
AT‘”_“a'. Application  Hydraulic Surface USLI.E .89“ . . Typical Maximum
PreC|p|_tat|on Area (ac) Sope Roughness Erod|b|I|1ty Vegetation Type  Soil Type Application Rate  Application Rate
Rate (in/yr) Factor
5 10 0.05 0.015 0.401 Weeds (78) Sand 0.00E+00 0.00E+00
5 10 0.05 0.015 0.401 Weeds (78) Clay 0.00E+00 0.00E+00
5 10 0.05 0.015 0.401 Weeds (78) Loam 0.00E+00 0.00E+00
10 10 0.05 0.015 0.401 Weeds (78) Sand 8.88E-05 2.96E-04
10 10 0.05 0.015 0.401 Weeds (78) Clay 6.01E-04 2.00E-03
10 10 0.05 0.015 0.401 Weeds (78) Loam 1.05E-05 3.51E-05
25 10 0.05 0.015 0.401 Weeds (78) Sand 1.23E-02 4.10E-02
25 10 0.05 0.015 0.401 Weeds (78) Clay 1.28E-03 4.27E-03
25 10 0.05 0.015 0.401 Weeds (78) Loam 6.15E-05 2.05E-04
50 10 0.05 0.015 0.401 Weeds (78) Sand 1.37E-02 4.58E-02
50 10 0.05 0.015 0.401 Weeds (78) Clay 2.54E-03 8.47E-03
50 10 0.05 0.015 0.401 Weeds (78) Loam 1.94E-03 6.46E-03
100 10 0.05 0.015 0.401 Weeds (78) Sand 7.94E-03 2.65E-02
100 10 0.05 0.015 0.401 Weeds (78) Clay 2.86E-03 9.54E-03
100 10 0.05 0.015 0.401 Weeds (78) Loam 4.22E-03 1.41E-02
150 10 0.05 0.015 0.401 Weeds (78) Sand 5.77E-03 1.92E-02
150 10 0.05 0.015 0.401 Weeds (78) Clay 2.18E-03 7.26E-03
150 10 0.05 0.015 0.401 Weeds (78) Loam 4.07E-03 1.36E-02
200 10 0.05 0.015 0.401 Weeds (78) Sand 5.77E-03 1.92E-02
200 10 0.05 0.015 0.401 Weeds (78) Clay 1.74E-03 5.80E-03
200 10 0.05 0.015 0.401 Weeds (78) Loam 3.71E-03 1.24E-02
250 10 0.05 0.015 0.401 Weeds (78) Sand 5.83E-03 1.94E-02
250 10 0.05 0.015 0.401 Weeds (78) Clay 1.49E-03 4,95E-03
250 10 0.05 0.015 0.401 Weeds (78) Loam 3.40E-03 1.13E-02
50 1 0.05 0.015 0.401 Weeds (78) Loam 8.07E-04 2.69E-03
50 100 0.05 0.015 0.401 Weeds (78) Loam 2.32E-03 7.72E-03
50 1000 0.05 0.015 0.401 Weeds (78) Loam 2.35E-03 7.83E-03
50 10 0.05 0.015 0.05 Weeds (78) Loam 1.93E-03 6.45E-03
50 10 0.05 0.015 0.2 Weeds (78) Loam 1.94E-03 6.45E-03
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Potential Risk to Piscivorous Bird from Ingestion of Fish from Contaminated Pond (Cont.)
o —_— USLE Sail Typical
Annual Pr_eC|p|ta1|on Application I_-|ydrau| Surface Erodibility Vegetation Type Soil Type Apglliocation Maximum Application Rate
Rate (infyr) Area(ac) icSope Roughness 1
Factor Rate

50 10 0.05 0.015 0.5 Weeds (78) Loam 1.94E-03 6.46E-03
50 10 0.05 0.023 0.401 Weeds (78) Loam 1.93E-03 6.45E-03
50 10 0.05 0.046 0.401 Weeds (78) Loam 1.93E-03 6.45E-03
50 10 0.05 0.15 0.401 Weeds (78) Loam 1.93E-03 6.45E-03
50 10 0.005 0.015 0.401 Weeds (78) Loam 1.93E-03 6.45E-03
50 10 0.01 0.015 0.401 Weeds (78) Loam 1.93E-03 6.45E-03
50 10 0.1 0.015 0.401 Weeds (78) Loam 1.94E-03 6.46E-03
50 10 0.05 0.015 0.401 Weeds (78) Silt Loam 1.21E-03 4.03E-03
50 10 0.05 0.015 0.401 Weeds (78) Silt 8.88E-04 2.96E-03
50 10 0.05 0.015 0.401 Weeds (78) Clay Loam  2.80E-03 9.35E-03
50 10 0.05 0.015 0.401 Shrubs(79) Lam 1.94E-03 6.46E-03
50 10 0.05 0.015 0.401 Rye Grass(54) Loam 1.94E-03 6.46E-03
50 10 0.05 0.015 0.401 Harcdc\)/cgc?(; 2-71) Loam 2.60E-03 8.68E-03

TUniversal Soil Loss Equation.

Shading and boldface indicates plant RQs greater than 1.

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

Shading and boldface indicates acute RQs greater than 0.05 for fish and invertebrates.

Shading and boldface indicates chronic RQs greater than 0.5 for fish and invertebrates
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TABLE 4-5

Risk Quotientsfor Wind Erosion and Transport Off-Site Scenarios

Transport of wind-blown dust to off-site soil: potential risk to non-target terrestrial plants

Typical Species RTE Species
Water shed Distance from Typical Maximum Application Typical Maximum
L ocation Receptor (km) Application Rate Rate Application Rate Application Rate
Montana 15 4.03E-04 1.34E-03 3.22E-02 1.07E-01
Montana 10 2.28E-04 7.61E-04 1.83E-02 6.09E-02
Montana 100 2.73E-08 1.03E-07 2.19E-06 8.21E-06
Oregon 15 2.31E-04 7.69E-04 1.85E-02 6.15E-02
Oregon 10 8.80E-05 2.93E-04 7.04E-03 2.35E-02
Oregon 100 3.10E-08 1.03E-07 2.48E-06 8.26E-06
Wyoming 15 4.56E-05 1.52E-04 3.65E-03 1.22E-02
Wyoming 10 3.15E-05 1.05E-04 2.52E-03 8.39E-03
Wyoming 100 7.74E-09 2.58E-08 6.19E-07 2.06E-06

Shading and boldface indicates plant RQs greater than 1 (LOC for all plant risks).
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http://www.epa.gov/opppmsd1/PR_Notices/pr97-6.html
http://www.epa.gov/opprd001/inerts/index.html













































http://www.cdpr.ca.gov/docs/epa/epamenu.htm
http://www.oehha.ca.gov/cal_ecotox/default.htm
http://www.hclrss.demon.co.uk/



http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?hsdbb.htm
http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?hsdbb.htm



http://pmep.cce.cornell.edu/profiles/extoxnet/ dienochlor-glyphosate/diuron-ext.html
http://pmep.cce.cornell.edu/profiles/extoxnet/ dienochlor-glyphosate/diuron-ext.html
http://ace.orst.edu/info/extoxnet/pips/bromacil.htm
http://www.hsrd.ornl.gov/ecorisk/reports.html
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