PESTICIDE PARAMETERS

The pesticide component of GLEAMS contains the same surface response (runoff and sediment transport of
pesticides) asthat in CREAMS. In addition, GLEAMS hasthe capability of considering movement of pesticidesinto,
within, and through the rootzone. Inthisversion (3.0), up to 366 pesticides can be simulated simultaneously, and one
or two metabolites of apesticide can be considered, also. Thismaximum number of pesticides wasincreased from the
original 10.

About 100 pesticideswere added to the database in the parameter editor. The additions, with pesticide properties,
are from Hornsby, Wauchope, and Herner (1995). Foliar characteristics were devel oped from information by Willis,
Spencer, and McDowell (1980) and Willisand McDowell (1987) asfor the original database. The expanded database
isincluded in this manual. Model users are urged to use local data where available.

Truman, Leonard, and Davis (1998) devel oped a 2-compartment procedure for simul ating effects of temperature
and soil water content on pesticide degradation. The procedure requires four additional compound-dependent
parameters which are available for only afew pesticides. The procedure was implemented and tested in GLEAMS
version 3.0, but the parameters are not included in the database. 1f model users can provide the necessary parameters,
the procedure will significantly affect pesticide degradation and thus runoff, sediment, and percolation losses.

* *k k *x *k k% Kk * *x *k k% k* * *x *k k*k k* *x *x * * *

Cards1to 3: TITLE

TITLE Three 80-character linesof a phanumericinformation that identifiesthe particular computer run.
For example, the soil type, the crop rotation, the tillage practices, may be useful in identifying
thefile. Thistitlewill be reproduced on the pesticide output file.

Card 4: PBDATE*, PEDATE*, NPEST, IROT, PSTOUT, IC2FLG**

PBDATE A 4-digit year plusthe Julian date that the model is to begin pesticide simulation, e.g. 1973138
PBDATE must not be lessthan HBDATE on Card 4 of hydrology parameters. Also, it must be
at least one day before the first day pesticides are to be applied.

PEDATE A 4-digit year plus the Julian day that the model is to stop considering pesticides, e.g. 1980274

NPEST Number of different pesticides considered in the simulation (maximum of 366), e.g. 7 The
number also must include the number of metabolites, if any, to be considered.

IROT Number of yearsin arotation cycle, asfollows:

0 if pesticide application dates change each year and input is for each year of simulation;
1 if thesamecropisgrown each year and the same pesticide parameters are to be reused each
year of simulation;
2-50  the number of yearsin the rotation--the pesticide parameters are reused each rotation cycle
of the simulation.

NN

* Changed in Version 3.0 to 4-digit year for Y 2K compliance.
** Parameter added for 2-compartment pesticide degradation procedure.
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PSTOUT

IC2FLG

Card 5:

NOPEST

PSTNAM

METAB

FLGC2

Card6:

NOPEST

Code for level of pesticide output:

0 for annual summary output;

for monthly and annual summary output;

2  for abbreviated storm-by-storm output and all summary output (includes runoff, sediment,
percolation, and total losses of pesticides for the storm (generates much output);

3 same as 2 but aso includes concentrations in each computational soil layer after
redistribution by rainfall evaporation, and crop uptake (generates much output);

4  sameas 3 but aso includes concentration in each computational soil layer before and after
each storm (generates much output).

[

Flag to denote use of 2-compartment procedure for soil pesticide degradation

use plant available soil water and soil temperature to adjust pesticide half-life in soil
use soil temperature only to adjust pesticide half-life in soil

use plant available soil water to adjust pesticide half-life in soil

do not adjust pesticide half-life in soil (use original GLEAMS procedure)

WN PO

NOPEST, PSTNAM, METAB, FLGC2**
Pesticide identification number, from 1 to 366, e.g. 1
NOTE: Pesticide metabolites must be given identification numbers, al'so. Metabolite cards must
follow that for the parent compound, and are included as part of maximum 366 pesticides that
can be considered in a single run.

Pesticide name, up to 16 characters, e.g. ATRAZINE

Number of metabolites of a particular pesticide, e.g. 2 Metabolites must be sequential for 2 or
more metabolites.

NOTE: As many metabolite Card 6's are required as the number for METAB
Flag to designate procedure for calculating or reading coefficients, e.g. 0
0 disregard 2-compartment degradation procedure (GLEAMS 2.10 files run as-is)

1 usek, and k, coefficients to adjust soil half-life
2 use 2nd stage intercept and slope to adjust soil half-life

NOPEST, H20SOL, HAFLIF, KOC, FOLRES, WSHFRC, COFTRN, COFUP, CKI**, CKM**

Pesticide identification number, from 1 to 366, e.g. 1

NOPEST on Card 6 must correspond to NOPEST on Card 5. Card 6's for metabolites must
follow Card 5 for parent compound.

NNNNNNIIND)

** Parameter added for 2-compartment pesticide degradation procedure.
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H20SOL
HAFLIF

KOC

FOLRES
WSHFRC

COFTRN

COFUP

CKI

CKM

Card 7:

SOLLIF()

RESDUE()

Water solubility, mg/L, e.g. 33.0
Foliar residue half-life, days, e.g. 2.0

Partitioning coefficient, ratio of the concentration of the pesticide on organic carbon to
concentration of the pesticide in water, e.g. 200.0

Concentration of pesticide residue on the foliage when simulation begins, ..g/g or ppm, e.g. 0.50
Fraction of pesticide on the foliage available for washoff by rainfal, e.g. 0.55

Coefficient of transformation from parent compound to metabolite, or metabolite to metabolite,
eg. 1.50

Values range from 0 to approximately 2. If values are not available, use 1.0. Leave blank for
pesticides not having metabolites.

Coefficient of pesticide uptake by plants, e.g. 1.0
Values range from 0.0 for no uptake to 1.0 for uptake by mass flow such as for nitrate.

Dependent upon FLGC2:
if FLGC2 = 0, leave blank
if FLGC2 = 1, enter k, value, e.g. 0.002
if FLGC2 = 2, enter intercept of 2" stage pesticide degradation curve, e.g. 6.1

Dependent upon FLGC2:
if FLGC2 = 0, leave blank
if FLGC2 = 1, enter k, value, e.g. 0.002
if FLGC2 = 2, enter slope of 2™ stage pesticide degradation curve, e.g. 0.002

SOLLIF(I), RESDUE(I) for | = 1 to NOSOHZ

Soil half-life, days, e.g. 14.0 User can specify a different half-life for each soil horizon, or use
the same value for each horizon (NOSOHZ on Card 7 of hydrology.)

NOTE: If degradation coefficient is known, SOLLIF can be determined as: SOLLIF =0.693
/ degradation coefficient

Pesticide residue in the soil horizons when simulation begins, «g/g, e.g. 0.40

NOTE: A maximum of 5 soil horizons can be used. Thefirst 5fieldsof Card 7 arefor SOLLIF
and thelast 5fieldsarefor RESIDUE. For example, if NOSOHZ = 3 on hydrology Card 7, and
3valuesareto beinput for SOLLIF and only two horizons have pesticide residue, Card 7 would
contain:

80 120 200 00O 00 060 040 00 00 00

101



Updatable pesticide parameters are contained on Cards 8 and 9 which includes specific information on pesticide

application.
Card 8:

PDATE

IPST

Card 9:
NOPEST
APRATE

DEPINC

FOLFRC

SOLFRC

METH

CHMWAT

PDATE, IPST

First day on which the pesticide parameters on Card 9 are valid. PDATE is the date of
application of the pesticide identified by NOPEST on Card 9, e.g. 1092

Thefirst digit in PDATE isthe number of the year in the rotation cycle and the last 3 digits are
the Julian day. In the example number (1092), the 1 isthe first year of the rotation and 092 is
for April 2 (or 3) depending upon whether or not the specific year of simulation is aleap year.
The number of pesticides applied on PDATE, e.g. 2
NOTE: Pesticide metabolitesare not applied, only the parent compound. IPST doesnot include
the 1 or 2 metabolites.

NOPEST,APRATE, DEPINC, FOLFRC, SOLFRC, METH, CHMWAT
Pesticide identification number ason Card 6, e.g. 3
Rate of application of active ingredient, kg/ha, e.g. 2.24
Depth of incorporation, cm, e.g. 7.5
Use 1.0 for surface application. The model assumes that, for a pesticide application within a
layer, the application ismade over the entirelayer. A pre-plant spray on the surface assumesthe
pesticideisin thetop 1 cm of soil.
Fraction of pesticide applied to the foliage, e. g. 0.30
Fraction of pesticide applied to the soil, e. g. 0.50
NOTE: Thesum of FOLFRC + SOLFRC does not haveto equal 1.0 For example, application
by airplane, metered at 4 kg/ha, may result in 40% loss to volatization and drift and only 60%
reaching the soil and plant canopy. In this case, depending upon canopy, FOLFRC may be 0.4
and SOLFRC =0.2
Code for method of application:
for surface application;
for incorporation;

for injected, or in bottom of furrow;
for chemigation.

WN kO

If METH = 2, the value for DEPINC is used as the depth of injection.
Depth of chemigation water applied for pesticide application in irrigation, cm, e.g. 1.50

If METH isO, 1, or 2, user may leave CHMWAT blank.
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Card 9 is repeated as many times as IPST on Card 8 for each application. The end of a pesticide parameter fileis
signified by azero for PDATE on Card 8. In other words, after the last Card 9 for arotation cycle, a blank card or
acard with 0in column 8 should be entered. Failureto do thiswill resultin amodel execution failure because the end
of fileisread for aPDATE and execution will stop abnormally.
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PESTICIDE PARAMETERS DESCRIPTION

The pesticide component of GLEAMS isdesigned to allow simulation of interactions among pesticide properties,
soils, climate, and management and the effects on pesticide lossesin surface runoff, attached to transported sediments,
and in percolate below the root zone. Distribution of pesticide massin the root zone with time after applicationisalso
simulated. GLEAMS may be applied for generalized application using parameter values from user help tables,
published reference sources, or default values. When using default values or examples provided, the user should
consider parameter sensitivity and what possible effects the parameters have on the model outputs. For site-specific
application, parameter values should be from site measurements or other local sources. The time spent by users and
carefor detailsin acquiring "best" parameter val ues should be determined by the application and intended analysis of
the output. Applications may range from broad screening and grouping of pesticide/soil/ management/climate
behavioral scenarios to research where model outputs are compared to actua laboratory or field observations.
Parameters and necessary inputs are defined in this manual with a wide range of users in mind with the intent to
describe their function and relative sensitivity. The question, what is the most sensitive parameter, has no simple
answer. Because of complex interactions, a given parameter may be very sensitive in a given range, application, or
soil/climate setting and much less sensitive in others.

Model inputs are non-updatable parameters that initialize the model, and provide parameter values that do not
change once simulation begins or are updated internally in the model, and updatable parameters that may have
different values such as application rate and parameters describing when and how the application is made during a

cropping cycle.

Initial Parameters
PBDATE, PEDATE, IROT

The time period the model simulates pesticides is established such that pesticide simulation may begin any time
after beginning simulation for hydrology and erosion and terminated at any time during the simulation period. When
the simulation period contains repeating rotations within a longer time period, for example corn-peanuts-soybeans,
for each 3-year period in a 50-year simulation, the pesticide parameter file can be established once and repeated for
each rotation period. When thisisdone, pesticides applied and their rates and application dates remain the same each
year agiven crop occurs. The simplest situation isa 1-year rotation where the same crop is grown each year and the
pesticide parameters are repeated each year. If pesticides, application dates or rates change from year to year, no
rotation is assumed and pesticide parameters are entered each year.

NPEST, PSTOUT, IC2FLG

A GLEAMS simulation can consider up to 366 different pesticides applied or in residue during the smulation
period. The number of times each pesticide is applied when multiple applications are necessary, is not limited except
that no more than one application of the same pesticide can be made on a single day. If pesticide metabolites, or
daughter products, are to be simulated, each metabolite must be counted in the total of NPEST.

The PSTOUT code allows the user to select the appropriate level of pesticide output with five levels available.
Annual summaries may suffice for long-term simulations depending upon the desired comparisons, for example
comparisons between management alternatives. The detail in output increases to provide flexibility in meeting user
reguirements in addressing a range of questions relative to system dynamics. Level 4, the most detailed is desirable
for research applications and for model validation where simulated soil concentrations are compared with field data.

Appropriate codes are given below for the desired level of output.
0 for annual summary output;
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for monthly and annual summary output;

2 for abbreviated storm-by-storm output and all summary output (includes runoff, sediment, percolation,
and total losses of pesticides for the storm;

3 sameas?2but also includes concentrationsin each computational soil layer after redistribution by rainfall
evaporation, and crop uptake;

4 same as 3 but also includes concentration in each computational soil layer before and after each storm.

The user is cautioned about selecting level 3 and 4 output as they generate very large files.

Truman et al. (1998) presented a simulation procedure for adjusting pesticide degradation based upon soil
temperature. The adjusted rate constant, k;, is related to the base rate constant, k, and mean daily soil temperature,
Ts, ask, = k €726 - The temperature alone can be used to adjust pesticide degradation by setting IC2FLG = 1.

Griggs (1994) developed a procedure for adjusting the dissipation rate constant for soil water content. The rate
for available soil water, Ky, IS Kogn =k /[1 - (0.65 - ASM)?], where ASM = (SW - WP) / (FC - WP) and SW is sail
water content, FC is field capacity, and WP is wilting point. Soil water content alone can be used to adjust pesticide
degradation in each computational soil layer by setting IC2FLG = 0. By setting IC2FLG = 2, pesticide half-life can
be adjusted in each soil layer by soil temperature and soil water content. If the user does not want to adjust the
degradation coefficient, set IC2FLG = 3, and the original GLEAMS procedure will be used.

NOPEST, PSTNAM, METAB, FLGC2

Each pesticide and pesticide metabolite ssimulated is assigned a number 1 to NPEST to be associated with the
pesticide name (PSTNAM). Internal model identification and output data is by pesticide number. The number of
pesticide metabolites(METAB) to be simul ated areidentified and their numerical designation must bein the sequence
in which they appear in the degradation process. All metabolites are assumed to be formed by sequential first-order
reactions:

Pesticide parent — Metabolite (1) — Metabolite(2) — (etc.)

A two-compartment procedure using a labile pool and a non-labile pool of pesticides was implemented in
GLEAMS version 3.0 to adjust rates of pesticide degradation. Data are available for only afew pesticides, and the
user must supply the necessary coefficientsfor the procedure. The user can disregard the procedure by setting FLGC?2
=0, or can use the procedure by setting FLGC?2 =1 or FLGC2 = 2, and supplying the appropriate CKIl and CKM
coefficients (card 6).

H20SOL, KOC

Pesticide water solubility, H20SOL, sets an upper limit on pesticide concentrations in runoff water and soil pore
water. For most pesticides at normal application rates applied to soil, solubility per se seldom limits concentrations
in water and transport as simulated by GLEAMS (Leonard and Knisel, 1988). Thisisbecause K., the adsorption or
partitioning coefficient, and solubility are interrelated such that K, usually limits pesticide concentrations in water.
Exceptions are pesticides with high crystal energy of the pure solid. In soils, where pesticides are applied at ratesin
excess of about 5 kg/ha, solubility may become temporarily limiting if solubility is< 10 mg/L. This condition could
exist in the vicinity of banded pesticides.

Reported solubility valuesare determined under |aboratory conditionsat constant temperature, usually intherange
of 20°C to 30°C. In genera solubility increases with increasing temperature.
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ThepesticideK . partitioning coefficient (KOC) based on percent soil organic carbon (OC) iscomputed from KD:
KD
KOC = | — | 100 15
(2] [15]

The pesticide sorption processis assumed to be linear with concentration and instantaneously reversible such that

KD - Concentration in adsorbed phase (soil or sediment) [16]
Concentration in solution phase (water)

or

C /
.G (»9/9) [17]

C. (ugiml)

with units of KD being ml/g.

The equation for KD is a simplification of the Freundlich equation:

c, =K CJ [18]

where N =1, and K; isthe Freundlich coefficient. Values of N have been found to be approximately 1, actually in the
range of 0.75t0 0.95 for many compounds (Green and Karickhoff, 1990). Departuresfrom 1 can introduce significant
error a very low and relatively high pesticide concentrations. While assumptions of linearity, equilibrium, and
sorption reversibility introduce some error, a further assumption made in converting KD to KOC may introduce
additional error. However, use of KOC as an input parameter for modeling rather than KD is advantageous because
KOC for agiven pesticideis assumed independent of the particul ar soil-pesticide combination. The GLEAMS model
then computes a specific KD for each soil or soil layer based on organic carbon content. Tabulated values for KOC
for the different pesticides range over several orders of magnitude (Wauchope et al., 1992; Hornsby et al., 1995).
Therefore, for general screening purposes and comparative model analysis for ranking relative pesticide mobility in
soil, potential errors may be inconsequential considering the large differences. For a given pesticide where
experimental values are tabulated from different sources, the KOC may vary over arange of 1 to 3 times the mean
value. Therefore, whenthe model isapplied for site-specific purposes, particularly when comparing simulated results
with field datafor validation, site-specific valuesof KOC and itsspatial variability withinthe sitearedesirable. KOC
may be a sensitive parameter in GLEAMS, depending on soil properties, half-life and climatic factors (Leonard and
Knisel, 1988).

Potential for leaching lossesincreases as KOC decreases. Since the fraction of the pesticide in soil pore water is
determined by KD and KD = KOC * (OC)/100, the sensitivity will also depend on soil organic carbon (OC). For most
soils, leaching is most sensitive to KOC in the KOC range of 20 to 500.

Pesticide runoff potential is sensitive to KOC, and for most soils pesticides in surface runoff decreases as KOC
decreases in the KOC range less than 500. This decrease occurs because for high mobility compounds the initial
infiltrating rainfall reducesthe concentration in the 0-1 cm surface soil layer and thereby the runoff source. For KOC
ranges greater than 1000, pesticide adsorption to sediments reduces concentrationsin the water phase of runoff so that
total surface transport is strongly influenced by erosion and sediment transport.
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Pesticide characteristicsare given in Table P-1 alphabetized by trade name. The samedataaregivenin Table P-2
by common name.

SOLLIF, RESDUE

Pesticide dissipation or degradation rate in the soil is assumed to obey first-order kinetics such that

C, = C el [19]

where C, = soil pesticide concentration on any day, d, after application, C, = soil pesticide concentration initially (day
= 0), d = number of days after application, k, = dissipation rate constant, and e = 2.718. The constant k, used in
GLEAMS is a"lumped" parameter, that is, the net effect of many individual processes are described by this one
parameter. Processesincludevolatilization, photolysis, hydrolysis, biological degradationand chemical reactions. The
dissipation parameter used in GLEAMS isSOLLIF = 0.693/k, = half-lifein days. The half-lifeisthe number of days
required for a given pesticide concentration to be reduced by one-half.

Although SOLLIF is assumed constant, pesticide half-life for a given compound is different in different soil
environments. Soil temperature, water content (Truman et al., 1998), and other variables affect dissipation rates. Nash
(1988) provides comprehensive discussion of these effects. Values for pesticide half-life provided in GLEAMS are
to be considered as "average" or representative and are generally consistent with the Wauchope et al. (1992) and
Hornsby et al. (1995) data bases. However, model users should be aware that reported values of pesticide half-life for
the same compound commonly vary by factors of 2 to 3 and sometimes by as much as 10. For atrazine as an example,
half-life may vary from 120 daysto 12 days comparing cool, dry regionsto warm, humid regions. Another important
factor for some pesticidesis soil treatment history. Repeated soil treatment by the same or chemically similar pesticides
may cause what has been called "enhanced degradation”, a reduction in pesticide half-life apparently as a result of
biological adaptive mechanisms such as buildup of specific populations or enzymatic adaptation. Because of
uncertainties in pesticide half-life, site-specific or regionaly specific values should be sought by users where the
information isavailable. For general screening purposesthe"average" half-life values should be adequate. For model
applications comparing different pesticides and management systems, average values can be adequate with the
assumption that local environmental variables affect pesticide half-life of the different pesticides relatively the same
and half-lifeis not affected by specific management manipulations.

Different SOLLIF values may be entered for different soil horizons. It is generally believed that for pesticides
wherebiological degradationisthe predominant pathway, dissipation ratesare greater in horizonsof greater biological
activity, that is, the Ap horizon or thetilled zone in most soils. Unfortunately, values for pesticide half-life with soil
depth are not generally available, and therefore for most applications a single value of SOLLIF will be used for the
entireroot zone. Theflexibility isprovidedinthemodel for those caseswheredataare available, or in situationswhere
the output sensitivity to variable half-life is a question to be addressed.

Dissipation of many pesticides from the surface soil may be more rapid than from the rhizosphere as a result of
volatilization and greater environmental extremes. Wherethese differencesareimportant to represent, the surface 0-1
cm layer can be considered a different soil horizon and different or smaller values for SOLLIF used for this horizon.

SOLLIF isasensitive parameter in the model. It determines the amount of the pesticide remaining in the soil
after application that is subject to runoff, erosion, and percolation.

Usualy when aGLEAMS runisinitiated, it is assumed no residues of the pesticides of interest are present in the
soil at the beginning of simulation. However, since simulation can begin at any time during a year, provisions are
provided toinitialize pesticidesresidues (RESDUE) by soil horizon. The model distributes RESDUE into each of the
computational soil layers. This feature was included in CREAMS (Knisel, 1980) because at that time chlorinated
insecticideswere of interest and many soilshad significant residuesfrom past applications. Vauesfor RESDUE must
be estimated by the user or determined by site-specific sampling and analysis. RESDUE isin ng/g or ppm and must
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be for the day simulation begins. Subsequent application of the same pesticides are added to any remaining residue
by computational soil layer. Most pesticidesin current use are not persistent and initial residues are of little concern,
particularly for long-term simulations.

CKI, CKM

The above discussion of KD and soil half-life assumes instantaneous and reversible linear pesticide adsorption.
However, strongly polar ionic compounds exhibit non-equilibrium sorption affects, resulting in over-estimating
adsorbed pesticide transport with sediment. Truman et al. (1998) followed the works of Hamaker and Goring (1976)
to develop a procedure in GLEAMS for estimating the long-term steady-state of pesticide persistence.

The two-compartment procedure for simulating pesticide degradation consists of establishing two poolsfor each
pesticide in each soil computational layer. A labile pool and a non-labile pool are established with reversible flow
between the two pools involving mainly sorption and diffusion. Flow rates between the two pools are determined by
the procedures of Hamaker and Goring (1976). The flow rates, k, and k ,, if known, can be entered by the user and
their ratio, k,/k ;, are used to adjust the degradation coefficient, k, normally used in GLEAMS. The k, and k_,
coefficients are not available for most compounds, and are not included in the pesticide database. 1f they are known
by the user, they can be entered for CKI and CKM, respectively, and setting FLGC2 = 1.

An alternate procedureisavailableif k, and k_; are not known. A plot of the time-dissipation curve can be made,
if sufficient data are available, and the intercept, I, and slope, m, of the second (latter) stage of the curve can be
determined. By setting FLGC2 = 2, the model user can enter | and m for parameters CKI1 and CKM, respectively.
The long-term persistence can then be estimated in GLEAMS.

The procedure gives a much better approximation of the curvilinear persistence than merely the linear process.
Although few data are available, the procedure isimplemented in GLEAMS primarily for research purposes.

FOLRES, HAFLIF, WSHFRC

These parameters pertain to pesticides applied to or intercepted by plant foliage or crop residue. Detailed
discussion of crop canopy interception of pesticide sprays has been provided by Himel et. al., 1990. SinceaGLEAMS
model simulation can begin any day during ayear, FOLRES, theinitial residue of above-ground pesticide, if any, must
be specified. Rarely would asimulation begin under these conditions. However, thisoptionisprovided. When afoliar
residueis suspected, the user must useintuitive judgment in arriving at the input value. The parameter unitsare ..g/g,
but are not based on pesticide mass per mass of foliage or crop residue. The unit isthe pesticide concentration created
in the 0-1 cm soil surface should the mass be displaced to the soil. In the updatable parameters, FOLFRC is the
fraction of any later pesticide applicationintercepted by foliage. Thisfraction of therateapplied iscomputed internally
in the model as equivalent surface soil concentration and added to FOLRES. The sum is then degraded/dissipated
each day after beginning simulation according to the specified HAFLIF. Theinitia foliar residue, FOLRES, n.g/g,
may be estimated by:

[20]

FOLRES = 6.7 (APRATE) (FOLFRC) Exp [M}

HAFLIF

where:
APRATE = Previous application rate (kg/ha)
FOLFRC = Fraction of application intercepted by foliage
DAYS = Number of days since application
HAFLIF = Half-life of pesticide on foliage

This procedure is applicable only if significant rainfall has not occurred since the initial application. In
GLEAMS, when rainfall exceeds a threshold value based on canopy water storage (about 0.3 cm for full canopy) all
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the dislodgeabl e pesticideisremoved to the soil and therefore, noinitia foliar residue would beinput. Initial pesticide
residues would then be a soil residue (RESDUE) as described above.

Thefoliar half-life, HAFLIF, is alumped parameter describing the dissipation rate of pesticide residing on the
crop and weed canopy or crop residue. For most pesticides the mass above ground dissipates significantly faster than
that residing in soil because of enhanced volatilization and photo-decomposition. Most of the data available is for
insecticides applied to living crop leaf surfaces (Willisand McDowell, 1987). Much lessinformation is available for
herbicides, particular herbicides intercepted by crop residues in conservation tillage systems. GLEAMS does not
distinguish between the different above-ground interceptors. Values for HAFLIF in Tables P-1 and P-2 for
organochlorine, organophosphorus, carbamate, and pyrethroid insecticides were sel ected from Willisand McDowell,
(1987). Valuesfor afew selected herbicides and fungicides were also available. However, HAFLIF for most of the
pesticides were estimated based on the following rules: HAFLIF was assumed less than SOLLIF by afactor of 0.5
to 0.25, depending on vapor pressure and any suspected sensitivity to photo-degradation. HAFLIF was adjusted
downward for pesticides with vapor pressure less than 10° mm Hg. (See Hornsby et al., 1995, for vapor pressure
values). For those pesticides with relatively long SOLLIF, the maximum HAFLIF assigned was 30 days. Usersare
encouraged to use other values or estimates of HAFLIF where specific information is available. If aconservative or
"worst-case”" simulation is desired, HAFLIF could be set equal to SOLLIF.

Above-ground pesticides are partitioned between total and dislodgeable by the parameter, WSHFRC, defined as
the fraction of the remaining pesticide potentially removed when rainfall occurs in excess of the volume retained by
canopy. Thisthreshold rainfall valueis computed internally, based on stage of plant growth as reflected by inputs of
leaf-areaindex (LAI). Thewashoff fraction, WSHFRC, isrelated to a number of factorsincluding the nature of the
leaf surface, plant morphology, pesticide solubility, and polarity of the pesticide molecule, formulation of the
commercial product, and timing and volume of rainfall. All these factors cannot be individually addressed by
GLEAMS. Vaues of WSHFRC provided in GLEAMS for organochlorine, organophosphous, carbamate, and
pyrethroid insecticides are based primarily on the work of Willis et al. (1980), or computed from the algorithms
provided by Willis’ (personal communication) relating washoff to rainfall volume and pesticide solubility. For other
pesticides, solubility was used as a guide for estimating WSHFRC somewhat analogous to the Willis algorithm.

Thefoliar behavior of agiven pesticide can have significant effects on runoff and leaching losses. Foliar applied
pesticides are generally not as subject to either leaching or runoff losses as are soil applied pesticides. For most
pesticide HAFLIF is not as great as SOLLIF, leading to more rapid dissipation. For most pesticides, not all the
pesticides on foliage can be dislodged by rainfall, that is WSHFRC < 1. When rainfall occurs, foliar residues are
usually dislodged to the soil surface before runoff occurs, and for the very mobile compounds the pesticides may be
moved into the soil below therunoff active zone. Foliar washoff affectsrunoff concentrations greatest under conditions
where the soil isinitially wet or for other reasons has little available storage with little initial abstraction of rainfall.

COFTRN, COFUP

When pesticide metabolites are simulated, a coefficient of transformation from parent compound to metabolite,
or metabolite to metabolite, (COFTRN) isrequired. Sequential degradative reactions may be written:

k, K, k

M
M 9

1 2 3

2 N M; etc.

M
k; \ k,’
M

1

"Personal communication, Baton Rouge, Louisiana, April 21, 1992.
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where P = parent pesticide, M, ,; are metabolites of interest, M, ," are other degradative products resulting from
hydrolysis or other side reactions, k,, k,, k; and k', k,’, k;' are the respective rate constants. The coefficient of
transformation (COFTRN) describes the proportion of the parent producing M, vs M, and is

Ky

COFTRN -1 [21]
(parent) k1 4 k1

COFTRN for the other metabolites may be described likewise from the ratios of the appropriate rate constants
(Leonard, et al., 1990). Detailed laboratory studies are required to obtain the various rate constants and these may
change with soil and environmental conditions. Therefore, it isunlikely that ageneral model user will have accurate
valuesof COFTRN. For assessmentsof potential pesticidelosses, COFTRN =1 will represent thelikely "worst case”.
In research applications where comprehensive field data are available to compare with model simulated values,
COFTRN may be calibrated or adjusted to values <1 if a better correspondence is obtained. However, COFTRN
should not be used as knobs to "tweak" indiscriminately. Pesticide concentrations simulated in GLEAMS are mass
per volume, or weight per weight (w.g/L or ng/kg) and not molar concentrations. Therefore, if significant changesin
molecular weight occurs from parent to metabolite or from metabolite to metabolite, the ratio of mass change can be
reflected in COFTRN, also. For oxidative reactions occurring with pesticides such as aldicarb and fenamiphos, mass
changesareinconsequential. For most model applicationsby the general user COFTRN =1 will bethe preferred input
unless specific data are available.

Pesticides may be taken up by plant roots as soil water enters the root through the transpiration process. Briggs
et al. (1982) related pesticide concentrations in the transpiration stream to pesticide concentrations in the external
solution and the pesticide octanol :water partitioning coefficient, KOW. This coefficient expressestherelative affinity
of the pesticide for polar vs non-polar solvents or surfaces and is correlated with the pesticide KOC. In GLEAMS
the pesticide KOC along with soil organic carbon content and the pesticide mass determines the pesticide concentra-
tion in soil solution and thus the concentration potentially entering the transpiration stream. If the objective isto
simulate the actual amount entering and translocated in the plant, then some factor, such as an uptake coefficient, is
required that reflects the pesticide adsorption and translocation inside the plant as well. Although COFUP could be
used for this purpose provided data are available on the specific plant-pesticide combination, the primary intention is
to provide the user with an option to consider uptake, COFUP =1 or no uptake, COFUP = 0. For soluble, low KOC
pesticides, uptake can be significant and will reduce amounts potentially leached below the root zone. For pesticides
with large KOC, little uptake in the transpiration stream will be simulated because of the reduced concentrations in
solution, even with COFUP = 1.

The COFUP can aso be used to reflect how selective chemical placement may affect uptake. For example, a
herbicide or soil insecticide/nematicide may be banded over the plant row or achemical directed in anarrow band at
the base of the plants. The application rate (APRATE) asamodel input iskg/haactive ingredient applied to the area
being ssimulated. Since transport and degradation rates are assumed independent of concentrations, the areal mass
outputs are directly proportional to the application rate and not to areal distribution. That is, the model assumes the
application to be uniformly applied over the area. In a situation or time of the year where the plant root distribution
is not uniform and is limited to the narrow band of chemical application, potential plant uptake will be greater than
if the chemical was broadcast uniformly. For example, a herbicide may be placed over therow in aband covering 1/3
of the soil surface. In this situation using a COFUP of 3 would reflect the increased pesticide concentrations in the
band compared to the average concentration based on the total kg/ha rate.

Updatable Parameters
Updatable parameters describe within arotation cycle what was applied: when, how much, and by what method.

Parameters also describe the distribution of the applied pesticide in the soil after application and the distribution
between the soil and plant canopy or plant residue.
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PDATE, IPST

PDATE isthe date of application of the specific pesticide(s). PDATE consists of two parts: the first digit(s) is
the year within the rotation cycle, and the last 3 digits are the Julian day. The year in the rotation cycle allows the
model to calculate the calendar year and write an internal file with al application dates for the period of simulation.
Pesticides are not necessarily applied in every year. For example, in a3-yr rotation of corn-oats-cotton, there may not
be a pesticide applied on oats. Pesticide 1 may be a pre-plant herbicide on corn, and pesticide 2 may be a pre-plant
herbicide for cotton and there may be several insecticides applied on cotton. A PDATE for corn might be 1091 (April
1 of thefirst year) and the next PDATE might be 3121 (May 1 of the third year). IPST isthe number of pesticides
applied on PDATE. This simply tells the model how many cards of application data read on a particular date.
Pesticide numbers (NOPEST) 1 and 4 may be applied on the same day, thus IPST would be 2. If more than one
pesticide is applied on PDATE, the number applied is entered as IPST to aert the program asto the number of cards
toberead. Pesticide metabolitesarenotincludedin IPST since metabolites are not applied. For multiple applications
of aspecific pesticide within arotation cycle, PDATE, IPST, and the information on the Card 9's must be entered for
each application. For most herbicide applications, particularly the pre-plant herbicides, only one application per crop
isnormally required. However, insecticides and fungicides may be required every 3 to 7 days to control pests during
acritical period of crop development and fruiting. The GLEAMS programisnot limited in the number of applications
except up to one application of a specific pesticide on each day for the entire rotation cycle. When multiple applica
tions are made, the program adds pesticides from the new application to residues from previous applications.

APRATE, FOLFRC, SOLFRC

Application rate, APRATE, is specified in units of kg/ha active ingredient. While agronomic recommendations
and field calibrations are usually given in Ibs/ac in the U.S.A., the conversion to metric units within the accuracy of
field application is straightforward: 1 Ib/Ac = 1.1 kg/haor 1 kg/ha= 0.9 Ib/Ac. Metric units are used throughout the
pesticide component of GLEAMS since the output relates to water quality where concentrations are n.g/L, mg/L,
uglkg, etc., and there are no acceptable equivalent English units.

Depending on stage of crop development and theintended target, applied pesticides may beintercepted by the soil,
crop foliage, or both. The distribution between soil and crop isdescribed by FOLFRC, the fraction of the application
intercepted by the crop canopy and SOLFRC, thefraction of the application intercepted by the soil surface. FOLFRC
+ SOLFRC may not be equal to 1.0 if significant drift or volatilization losses are incurred. For example, for
applications of insecticides by airplane, off target losses may be significant, approaching 50%. Applications of
herbicides to soil by ground equipment with spray nozzles close to the surface emitting relatively large droplets will
result in most of the pesticide on target. The fractional distribution of the pesticide between soil and crop canopy is
ajudgment call. For soil applied herbicides and insecticides where little or no crop is present, obviously SOLFRC
isvery closeto 1.0 and FOLFRC near 0, so 1.0 and 0, respectively would be appropriate. However, for herbicides
applied to heavy crop residue in no-till systems, FOLFRC should be set near 1.0. For pesticides applied over the top
of a closed canopy, most of the application less off-target losses will be intercepted by foliage. Crop growth
characteristics, row spacing, and the leaf area index file can be used to judge the percent canopy closure and the
appropriate fractional distribution on a given date (APDATE).

The sensitivity of model output to the application distribution is dependent on the individual pesticide
characteristics. Foliar interception reduces potential pesticide runoff and leaching losses significantly for those
compoundswith relatively short foliar half-life (HAFLIF = 3to 5 days) and/or when the washoff fraction (WSHFRC)
islessthan 0.5.

METH, DEPINC, CHMWAT

Themethod (METH) by which pesticidesare applied determinestheinitial distributioninthesoil. Surface runoff
losses are related directly to pesticide concentrations in the surface 0-1 cm, and therefore surface applications
(METH=0) are significantly more vulnerableto runoff compared to incorporated (METH=1) or injected (METH=2)
applications. To compute soil surface pesticide concentrations, some thickness or depth of the surface layer is needed.
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A thickness of 1 cm (0-1 cm) was somewhat arbitrarily chosen, but is about the minimum thicknessfor field sampling
and was shown to be agood predictor of pesticide concentrations in runoff (Leonard et al., 1979). Therefore, surface
applications are assumed to be mixed uniformly with the soil massto the 1 cm depth. The parameter DEPINC, the
depth of incorporation is assigned a value of 1.0 for surface application. For incorporated pesticide DEPINC is
assigned a value for the maximum depth of incorporation (cm) and resulting soil pesticide concentrations and
distribution are computed in the model assuming uniform mixing to this depth. Different incorporation implements
result in differing degrees of mixing efficiency but thisis not sufficiently predictable for inclusion in the model. For
pesticide injection or placement in the bottom of afurrow (METH=2), DEPINC = injection or placement depth but
no mixing with the soil above this depth is allowed.

For pesticide application by chemigation, METH=3, the depth of irrigation water used to apply the chemical
(CHMWAT) must begiven. Thedepth CHMWAT will vary depending on the desired depth of chemical penetration
into the soil surface and the pest to be controlled. 1nsecticides applied by chemigation to control foliar feederswill be
applied in low water volumes whereas herbicides or soil insecticides may require 1-3 cm for desired penetration.

Pesticide banding is not specified as amethod in the current version of GLEAMS. The APRATE isassumed to
be uniform over the field (broadcast equivalent), and runoff and leaching computed accordingly. While conceptually
thiswill providecorrect runoff and leaching estimatesin unitsof massper unit area, actual soil pesticide concentrations
will be different by theratio of the area actually treated to the total area. When daily outputs of pesticide distribution
with depth are obtained for comparison with field data under pesticide bands, this factor must be considered when
interpreting outputs.
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Table P-1. Characteristics of pesticides sorted by trade nane (See footnotes at the
end of the table.)

)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))\)/%ga_)))))))))))

Wt er Hal f-Life of f
Trade Nane Conmon Nane Solubility* Soil* Fol.# Frac.# KOC*
))))))))))))))))))))))))))))))))))))))))))))))%%))))))))))))))))?))))))))))))%?))?
(pp (---days--- (m/g

2 Plus 2 Mecoprop Ami ne 660000. 0 21. 10. 0.95 20
Aapr ot ect Ziram 65.0 30. 7. 0. 55 400
Aat r ex Atrazine 33.0 60. 5. 0. 45 100
Abat e Tenmephos 0. 001 30. 5. 0. 65 100000
Acar aben Chl or obenzil ate 13.0 20. 10. 0. 05 2000
Accel erate Endot hal I Sal t 100000. 0 7. 7. 0.90 20
Accent Ni cosul furon 22000.0 21. 5. 0. 80 30
Accl ai m Fenpxaprop-EthKI 0.8 9. 5. 0. 20 9490
Actellic Pi ri m phos- Met hyl 9.0 10. - - 1000
Agri sil Tri chl or onat 50.0 139. 30. 0.95 400
Al anap Napt al am Sodi um Sal t 231000.0 14. 7. 0.95 20
Al ar Dami nozi de 100000. 0 7. 4. 0.95 10
Al drin Aldrin ) 0.1 28. 2. 0. 05 300
Aliette FosetYI-Alun1nun1 120000. 0 0.1 0.1 0. 95 20
Ally Met sul f ur on- Met hyl 9500. 0 120.0 30. 0. 80 35
Amdr o dr anet hyl non 0. 006 10. - - 730000
Ani ben | oranben Salts 900000. 0 14. 7. 0.95 15
Am d-Thin W NAA Ani de 100.0 10. 5. 0. 60 100
Amitrol T Anmtrole 360000. 0 14. 5. 0.95 100
Anmat e AN 684000. 0 14. 5. 0.95 3
Anmo ) Ezpernﬁthrin 0.004  30. 5. 0. 40 100000
Anticarie exachl or obenzene( HCB) 0. 005 1000. - - 50000
Ant or Di et hat yl - Et hyl 105.0 21. 10. 0. 40 1400
Apol | o d of ent ezi ne 0.1 40. 5. 0. 05 45000
Agqua Kl een 2,4-D Ester 100.0 10. 5. 0. 45 100
Aqual i n Acrol ein 20800.0 14. - - 0.5
Aresin Monol i nuron 735.0 60. 15 0. 60 200
A- Rest Ancym dol 650. 0 120. 30 0.50 120
Ar senal | mazapyr Acid 11000. 0 90. 30. 0.90 100
Arsonat e VEVA 1000000. 0 100. 30 0.95 10000
Asana Esfenval erate 0. 002 35. 8. 0. 40 5300
Assert | mazanet habenz-m 1370.0 35. 18. 0. 65 66
Assert Inazanethabenz-P 875.0 35. 18. 0. 65 35
Assure Qui zal of op-Et h 0.31 60. 15. 0. 20 510
Asul ox Asul am Sodi um Sal t 550000. 0 7. 3. 0.95 40
Avenge Di f enzoquat 817000. 0 100. 30 0.95 54500
Azodrin Monocr ot ophos 1000000. 0 30. 2 0.95 1
Bal an Benefin 0.1 30. 10 0. 20 9000
Banol Pr opanocarb 1000000. 0 30. 15 0.95 1000000
Banvel Di canba 400000. 0 14. 9 0. 65 2
Barri cade Pr odi am ne 0.013 120. - - 13000
Basagr an Bent azon 2300000. 0 20. 2. 0. 60 34
Basal i n Fl uchloralin 0.9 60. 10. 0. 05 3000
Basam d Dazonet 3000. 0 7. - - 10

Bavi stin Car bendazi m ( MBC) 8.0 120. 55 400

10. .
) ?)))))))))))))))))))))%%))))))))))))))))?))))))))) 2333333333333313333333131)3)))
Table P-1, Conti nued. aracteristics of pesticides sorted by trade nane (See
footnotes at the end of the table.)
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Trade Nane Conmon Solubility* Soil* Fol.# Frac.# KOC*
))))))))))))))))))))))))))))))))))))))))))))))%%))))))))))))))))?)))))))))))%%??a?

Baygo Pr opoxur 1800. 0 30. - - 30
Bay eton Tri adi nmef on 71.5 26. 8. 0. 30 300
Bayt ex Fent hi on 4.2 34. 2. 0. 65 1500
Bayt hr oi d Cyfluthrin 0. 002 30. 5. 0. 40 100000
Bayt on Ti adi nmenol 47.0 300 30. 0. 30 800
Beacon Pri m sul f uron- Met hyl 70.0 30. 7. 0. 65 50
Beam Tricycl azol e 1600.0 21. 7. 0. 60 1200
Benl at e Benonyl 2.0 240. 6. 0. 25 1900
Benzex ) BHC ) 0.1 600. 3. 0. 05 55000
Benzyfl uroline Resnet hrin 0.01 30. - - 100000
Bet anal Phennedi pham 4.7 30. 5. 0.70 2400
Bet anex Desnedi pham 8.0 30. 5. 0.70 1500
Bidrin Di cr ot ophos 1000000. 0 28. 20. 0.70 75
Bl adex anazi ne 170.0 14. 5. 0. 60 190
Bol ero Thi obencar b 28.0 21. 7. 0.70 900
Bol st ar Sul pr of os 0.31 140. 0.5 0.55 12000
Bonzi Pacl obut razol 35.0 200. 20. 0. 60 400
Bot ran DCNA (Di cl oran) 7.0 10. 4. 0. 50 1000
Bravo Chl or ot hal oni | 0.6 30. 10. 0.50 1380
Br omazi | I mazal il 1400.0 150. - - 4000
Br onof une EthKIene Dbr om de ( EDB) 4300. 0 100. 5. 0. 60 34
Brom O Sol Br om de 13400. 0 55. - - 22
Br oot Trlnethacarb 58.0 20. - - 400
Buctril Bromoxynil Oct. Ester 0.08 7. 3. 0. 20 10000
But yr ac 2, 4-D Sodi um Ani ne 796000. 0 10. 9 0. 45 20
Butyrac Ester 2,4-DB Ester 8.0 7. 9. 0. 45 500
Cal irus Benodani | 20.0 25. 8. 0.55 700
Capar ol Pronmetryn 33.0 60. 10. 0. 50 400
Car banat e Fer bam 120.0 17. 3. 0.90 300
Car bamul t Pronecarb 91.0 20. 4. 0.90 200
Carbon Disul fide Carbon Disulfide 2300.0 1.5 1. 0.90 60
Car byne Bar ban 11.0 5. 2. 0.90 1000
Car soron Di chl obeni | 21.2 60. 5. 0. 45 400
Car zol For met anat e Hydro-C 500000. 0 100. 30. 0.95 1000000
Cerone Et hephon 1239000. 0 10. 5. 0.95 100000
Chem Hoe Pr opham (1 PC) 250.0 10. 2. 0.50 200
Chopper Inazaﬁyr Am ne 500000. 0 90. 30. 0. 80 100
G di al Phent hoat e 200.0 40. 2. 0. 65 250
G nch G net hyln 63.0 30. - - 300
d assic Chlorlnuron et hyl 1200.0 40. 15 0.90 110
ad out DSVA 250000. 0 180. 30 0.95 7000
Cobex Di nitrom ne 1.1 30. - - 4000
Cobr a Lact of en 0.1 3. 2. 0. 20 100000
Conmite Propargite .5 56. 5. 0. 20 4000
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Table P-1, Continued. Characteristics of pesticides sorted by trade nane (See

footnotes at the end of the table.)
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(pp 9

Command Cl omazone 1000. 0 24. 3. 0. 80 300
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Cot or an

Cotton Aide HC
Count er

Cr ossbow

%racron
gon
gpaex

t hi on
Dacani ne

Dact hal
Dact hal
D. ©Monoaci d
D. D acid
Dal apon

Dani t ol
Dasani t

Derris

Dessi cant L-10

Fl uonet ur on

Di net hyl arsi nic Acid
Ter buf os
Tricl opyr Ester
Pr of enof os

Di et hoat e

Dodi ne Acetate
Mal at hi on
2,4-D Acid

DCPA
DCPA
D. Monoaci d
D. Dacid
Dal apon Sodi um Sal t

Fenpropat hrin
Fensul T ot hi on

Di chl or opr opane
DDT

DDE

MCPA Ani ne
2,4,5-T Acid
Tri buf os

Rot enone
Arsenic Acid

Per f | ui doge
ropani de
Naleq”

Difl ubenzur on
Di noseb Phenol

Di noseb Salts

Di quat Di broni de
Di sul foton
Mancozeb

Zi neb

Dal apon

Sodi um Chl orate

Thi di azur on

Met hanear soni ¢ Acid
Met ol achl or

Tri phenyl ti n Hydroxi de

Fenur on
Fonof os
Trichl orfon

110.
2000000.
5.

23.

28.
39800.
700.
130.
890.

3000.
5780.
900000.

0.
0.
2700.

0.

866000.
278.
2.

0.

17000.

500000.
74

2000.
0.
50.

2200.
718000.
25

6.
10.

1000.
100000.
20.
1400000.
530.

1.
3850.
16

120000.

O@OO OCOO0OO0OO OO0OO0OO0O0 OO0OO0O0OO ONMNWwOoOo

l—‘OOOO OOO0OUIU1 OOOO0O0 OO0OO0Oo
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o

120.
0.1 1000.

25.
30.
30.

3.
10000.

30.

70.

1.

8 10.
20.

20.
1000.
30.
70.
30.

30.
200.
10.
1000.
90.

75.
60.
40.

10.

.5

0. 50 100
0.95 1000

5 0. 60 500
0.95 20
0.90 2000
0.95 20
0. 50 100000
0.90 1800
0. 45 20
0. 30 5000
0. 30 5000
- 20
- 2
0.95 1
0. 20 5000
0.90 10000
- 50
0. 05 240000
- 50000
0.95 20
0. 45 80
0.25 5000
0. 05 10000
0.95 100000
- 30
0. 60 400

5 0.90 180
0. 05 10000
0. 60 500
0.90 63
0.95 1000000
0. 50 600
0.25 2000
0.25 1000
0.95 4
0. 05 10
0. 40 110
0.95 100000
0. 60 200
0. 40 23000
0. 65 42
0. 60 870
0.95
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El ecron
El get ol
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Abanmectin
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Di oxycarb
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2,4-DB Acid
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0. 40 5000
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Endri x Endrin 0.23 4300. 15 0. 05 10000
Eni de Di &henan1d 260.0 30. 5 0. 80 210
EPN EPI ) 0.5 5. 5 0. 60 13000
Er adi cane Dichlormd 5000. 0 7. - - 40
Er adi cane EPTC 344.0 6. 3. 0.75 200
Et azi ne Secbhunet on ©600.0 60. - - 150
Et hanox Et hi on 1.1 150. 7. 0. 65 10000
Evi k Ametryn 185.0 60. 5. 0. 65 300
Evi sect Thi ocycl am hydro. Oxal ate 84000.0 1. 1. 0.70 20
Evi t al Nor f | urazon 28.0 90. 15. 0.50 600
Express Herbic. Tribenuron nethyl 280.0 10. 4. 0. 60 4
Far - Go Triallate 4.0 82. 15. 0. 40 2400
Fenat r ol Fenac 500000. 0 180. 30. 0.95 20
Feni t ox Feni trothion 30.0 8. 3 0.90 2000
Fer nex Pi ri m phos- Et hyl 93.0 45, - - 300
Fi nal G uf osl nate Anmmoni a 1370000. 0 7. 4. 0.95 100
Frui tone CPA 3- CPA Sodi um Sal t 200000. 0 10. 3. 0.95 20
Fumazone DBCP 1000.0 180. - - 70
Fundal Chl or di mef or m Hydr ocl 500000. 0 60. 1. 0.90 100000
Fungi nex Triforine 30.0 21. 5. 0. 80 540
Fur adan Car bof ur an 351.0 50. 2. 0.55 22
Fusi | ade Fl uazi f op- Buty 2.0 21. 5. 0. 40 3000
Fusi | ade Fl uazi f op- P-Butyl 2.0 15. 4. 0. 40 5700
Gal ben Benal axy 37.0 30. 7. 0.70 1000
Gar dona Tet rachl or vi nphos 11.0 2. 2. 0. 65 900
3 ean Chl orsul furon 7000. 0 160. 30. 0.75 40
CGoal Oxyf | uorfen 0.1 35. 8. 0. 40 100000
GQut hi on Azi nphos- Met hyl 29.0 10. 2. 0. 65 1000
Gy-bon Simetryn 450. 0 60. - - 200
Hai pen Capt af ol 1.4 7. 5 0. 65 3000
Har mony Thlfensulfuron Met hyl 2400.0 12. 3 0. 80 45
Har vade Di et hi 3000. 0 10. 3 0. 80 10
Hept agr am Hept ach or 0.056 250. 5 0. 05 24000
Hoel on Di cl of op- et hyl 0.8 37. 8 0. 45 16000
Hyvar Br onmaci | 700.0 60. 20. 0.75 32
| M dan Phosnet 20.0 19. 3. 0.90 820
| sot ox Li ndane 7.3 400. 2.5 0. 05 1100
Kar at e Lanbda- Cyhal ot hri n 0. 005 30 5. 0. 40 180000
Kar at hane Di nocap 4.0 20. 8. 0. 30 550
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Kar mex Di ur on 42.0 90. 30. 0. 45 480
Kel t hane Di cof ol 1.0 60. 4. 0. 05 180000
Ker b Pr onam de 15.0 60. 20. 0.30 200
Kl oben Nebur on 5.0 120. 20. 0.60 2500
Knockout | soxaben 1.0 100. - - 1400
Krenite Fosam ne Amon. Salt 1790000. 0 8. 4. 0. 95 150
Lannat e Met honyl| 58000. 0 30. 0.5 0.55 72
Lar vadex romazi ne 136000. 0 150. 30. 0. 95 200
Larvin Thi odi carb 19.1 7. 4. 0.70 350
Lasso Alachlor 240.0 15. 3. 0. 40 170
Lesan Fenam nosul f 20000.0 15. 9. 0. 65 2
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Limt
Logi c
Londax
Lontrel

Lor ox

Lor sbhan
Machet e
Mal or an
Manzat e

Mar | at e
Mat aci |
Mavri k

Met asyst ox
M| curb

MIoPard

Mt ac
Mocap
Mbdown

Moni t or

Mor est an
Napt hal ene
Nemacur

Nemacur
N. Sul f oxi de
N. Sul f one
Nor t on
N Serve

Cct a- Kl or
Cct al ox
Cct ave
Ot anol
Ordram

Anm dochl or
Fenoxycarb

Bensul f ur on net hyl
Clopyralid

Li nuron

Chl or ?/I‘I f os

But ac

Chl or br omur on
Maneb

Met hoxychl or

Ami nocar b

Fl uval i nat e
Oxydenet on- Met hyl
Di net hi ri nol

Pr opazi ne
| sazof os
Amtraz
Et hopr op
Bi f enox

Met ham dophos
Oxyt hi oqul nox
Napt hal ene
Fenam phos

Fenam phos
F. Sul T oxi de
F. Sul fone
Et hof unesat e
N trapyrin

Chl or dane
Dieldrin
Prochl oraz
| sof enphos
Mol i nat e

10.

120.
300000.

75.
0.
23.
35.
6.

0.
915.

0.
1000000.
1200.

8.
69.
1.
750.
0.

100000&).

30.
400.

400.
400.
400.
50.
40.

0.
0.
34.
24,

970.

100.
1400.
120.
150.

OOOl—‘l—‘ OCOO0O0OO OO0OO0CO ~,rOOCOO OOOOFr OO0OOR~O OOOO
N

PO

30.
30.

'WNRO W N

||.o:'> .(»I

0.70 1000
- 1000
- 310
0.95 6
0. 60 400
3 0. 65 6070
- 700
- 500
0. 65 1000
0. 05 80000
0.90 100
0. 40 1000000
0.95 10
- 90
0. 45 154
0. 65 100
0. 45 1000
- 70
0. 40 10000
0.95 5
0. 50 2300
- 500
- 100
- 240
- 40
- 45
0. 65 340
- 570
5 0. 05 100000
0. 05 50000
0. 50 500
0. 65 600
190

))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))

Table P-1,
f ootnotes at the

Cont i nued.

end of the table.)

Characteristics of

pesticides sorted by trade name (See

)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))&%ga?))))))))))

Trade Name

)))))))))))))))))))))))))))))))))))))))))))%BB%%))))))

Ot hene

Ot hoci de

Ot hoMet al dehyde
Qust

Paar | an

Pano- Ram
Pay- O f
Penncap- M
Pent ac
Pent acon

Phenat ox
Phosdrin
Phoski |
Phygon
Pi pron

Pi ri non

Common Nane

Acephat e
Capt an
Met al dehyde
Sul f omret ur on- Met hyl
| sopropalin

Fenf ur am

Fl ucyt hri nate

Met hyl Par at hi on
Di enochl or

Pent achl or ophenol

Toxaphene
Mevi nphos
Par at hi on (Et hyl)
Di chl one

Pi peral in

Pirimcarb
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Wat er Hal f-Life
Solubility* Soil* Fol.
))))))))))
818000. 0 3. 2.
51 2.5 9.
230.0 10. -
70.0 20. 10.
0.1 100. -
100.0 42. -
0. 06 21. 5.
60.0 5. 3.
25.0 300. 5.
100000. 0 48. -
3.0 9. 2.
600000. 0 3. 0.
24.0 14. 4,
0.1 10. 3.
20.0 30. 10.
2700.0 10. 7.

of f

# Frac. # KOC*
II0000II0000)))))
j 79
5 0.70 2
0. 65 200
- 240
0. 65 78
- 10000
- 300
0. 40 100000
0.90 5100
0. 05 600
- 30
0. 05 100000

6 0. 95 44
0.70 5000
0. 45 400
0.60 5000
0.55 23



Pi x Nbp|quat Chlor. Salt 1000000. 0 1000. 30. 0.95 1000000
Pl ant vax KcarbOX|n 1000.0 20. 10. 0.70 95
Plictran Cyhexatin 0.5 50. 10. 0. 40 4000
Poast Set hoxydi m 4390.0 5. 3 0.70 100
Pol yram Metiram 0.1 20. 7 0. 40 500000
Pounce Pernet hrin 0. 006 30. 8. 0. 30 100000
Prami t ol Pr onet on 720.0 500. 30. 0.75 150
Pr ef ar Bensul i de 5.6 120. 30 0. 40 1000
Prel ude Par aquat 620000. 0 1000. 30 0. 60 1000000
Prime Flumetralin 0.1 20. 7 0. 40 10000
Princep Si mazi ne 6.2 60. 5 0.40 130
Pr obe Met hazol e 1.5 14. 5 0. 40 3000
Pr oki | Cryolite ) 420.0__ 3000. 10. 0.10 10000
Pr owl Pendi nmet hal i n 0. 275 90. 30. 0. 40 5000
Pydrin Fenval erat e 0. 002 35. 10. 0. 25 5300
Pyram n Pyrazon 400.0 21. 5. 0. 85 120
Pyret hrum rethrins 0.001 12 10 0.05 100000
Ral |y cl obut ani | 142.0 66. - - 500
Rant od Pr opacl or 613.0 6. 3 0. 40 80
Randox CDAA (Al'lidochl or) 20000. 0 10. - - 20
Ref | ex Formesafen Salt 700000. 0 100. 30. 0.95 60
Rel dan Chlorpyrlfos nmet hys 4.0 7. - - 3000
Ri domi | Met al axyl 8400.0 70. 30. 0.70 50
Ro- Neet Cycl oate 95.0 30. 2. 0.50 430
Roni | an Vi ncl ozol in 1000.0 20. 3. 0.70 100
Ronst ar Oxadi azon 0.7 60. 20. 0.50 3200
Rot hane DDD ( TDE) 0.02 1000. - 50000
Roundup d yphosat e Ani ne 900000. 0 47. 0. 60 24000
))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))
Table P-1, Continued. Characteristics of pesticides sorted by trade nane (See

footnotes at the end of the table.)
)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))&%ga?))))))))))

WAt er Hal f-Life of f

Trade Nane Conmon Solubility* Soil* Fol.# Frac.# KOC*
))))))))))))))))))))))))))))))))))))))))))))))%%))))))))))))))));)))))))))))%%??a?
Rovr al rodi one 13.9 14. 5. 0. 40 700
Royal Slo-Go leic drazi de 400000. 0 30. 10. 0.95 20
Rubi gan Fenari no 14.0 360. 30. 0.40 600
Sancap Di proEetryn 16.0 30. 5. 0.40 900
Savey Hexyt hi azox 0.5 30. 5. 0. 40 6200
Scept er | mazaquin Acid 60.0 60. - - 20
Scepter | mazaqui n Anmoni um 160000. 0 60. 20 0. 95 20
Scout Tral omet hrin 0.001 27. 1 0. 40 100000
Sencor Metri buzin 1220.0 40. 5 0. 80 60
Seri nal Chl ozol i nate 1.0 2. 1 0.55 1000
Sevin Car baryl 120.0 10. 7 0.55 300
Si | vex 2,4,5-TP 2.5 20. 5 0. 40 2600
Si nbar Ter baci | 710.0 120. 30 0.70 55
Sl ug- Cet a Met hi ocar b 24.0 30. 10 0.70 300
Sonal an Ethal fluralin 0.3 60. 4 0. 40 4000
Sonar Fl uri done 10.0 21. - - 1000
Spectra0|de Di azi non 60.0 40. 0. 90 1000

Spi ke Tebut hi uron 2500.0 360. 30 0.90 80
Sprout N p Chl or propham 89.0 30. 8 0.90 400
Stam Pr opani | 200.0 1. 1 0.70 149
St anpede MCPA Est er 5.0 25. 8 0. 50 1000
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St andak Al doxycarb (Al di. Sul fone) 6000.0 20. - - 10
Sumi scl ex Procym done 45.0 7. - - 1500
Supr aci de Met hi dat hi on 220.0 7. 3. 0.90 400
Surflan Oyzalin 2.5 20. 5. 0. 40 600
Sut an Butyl ate. 44.0 13. 1. 0. 30 400
Swat Phospham don 1000000. 0 17. 5. 0.95 7
Syst ox Denet on 60.0 15. 7. 0. 60 70
Tackl e Aci fl uorfen 250000. 0 14. 5. 0.95 113
Tal st ar Bifenthrin 0.1 26. 7. 0. 40 240000
Tandem Tri di phane 1.8 28. 8. 0. 40 5600
Tatt oo Bendi ocar b 40.0 5. 3. 0. 85 570
TBZ Thi abendazol e 50.0 403. 30. 0. 60 2500
Tel one C 17 Chl oropicrin 2270.0 1. - - 62
Tel one 11 Di chl or opr opene 2250.0 10. - - 32
Tel var Monur on 230.0 170. 20. 0. 60 150
Tem k Al di carb 6000. 0 40. - - 40
Tem k Al di carb 6000. 0 7. - - 40
T. Sul f oxi de A. Sul f oxi de 6000. 0 30. - - 30
T. Sul fone A. Sul fone 6000. 0 20. - - 10
Tenor an Chl or oxur on 2.5 60. 15. 0. 40 3000
Ter but r ex Terbutryn 22.0 42. 5. 0.50 2000
Terrachl or PCNB 0. 44 21. 4. 0. 40 5000
Terraneb Chl or oneb 8.0 130. 30. 0. 50 1650
2333333333333333331333333333133333133131313313133313131313133131333313133131331311331311311)))))
Table P-1, Continued. Characteristics of pesticides sorted by trade nane (See

footnotes at the end of the table.)

)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))3\22%?))))))))))

\Mat er Hal f-Life of f
Trade Nane Conmmon Nane Solubility* Soil* Fol.# Frac.# KOC*
))))))))))))))))))))))))))))))))))))))))))))))%%))))))))))))))))?)))))))))))%%??)?
(pp (---days--- g

Terrazol e Etridi azol e 50.0 20. 3. 0. 60 1000
Thi met Phor at e 22.0 60. 2. 0. 60 1000
Thi odan Endosul f an 0. 32 50. 3. 0. 05 12400
Thi ram Thi ram 30.0 15. 8. 0.50 670
Thi strol MCPB Sodi um Sal t 200000. 0 14. 7. 0.95 20
Tillam Pebul at e 100.0 14. 4. 0.70 430
Tilt Pr opi conazol e 110.0 110. 30. 0.70 1000
Tok Ni trofen 1.0 30. - - 10000
Tol ban Profluralin 0.1 140. 1. 0.35 2240
Topsi n Thi ophanat e- Met hyl 3.5 10. 5. 0. 40 1830
Tordon Pi cl oram 200000. 0 90. 8. 0. 60 16
Trefl an Trifluralin 0.3 60. 3. 0. 40 8000
Tre-Hol d NAA Et hyl Ester 105.0 10. 5. 0. 40 300
Trifmne Triflum zol e 12500. 0 14. 5. 0. 60 40
Trithion Car bophenot hi on 0.34 30. 3. 0.55 50000
Tuper san Si dur on 18.0 90. 30. 0.70 420
Turflon Tr|clopgr Ester 23.0 46. 15. 0.70 780
Vapam Met ham Sodi um 963000. 0 7. - - 10
Varit ox TCA 1200000. 0 21. 7. 0.95 3
Vel par Hexazi none 3300.0 90. 30. 0.90 54
Vendex Fenbutatin Oxide 0.013  90. 30. 0. 20 2300
Ver di ct Fbloxyfop-wbthyl 43.0 55. 15. 0. 40 75
Ver nam Ver nol at e 108.0 12. 2. 0. 80 260
Vi t avax Car boxin 195.0 7. - - 260
Vol ck oils Pet rol eum oi | 100.0 10. 2. 0.50 1000
Vor | ex Met hyl | sot hi ocyanate 7600. 0 10. - - 10
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Vydat e r?g 282000.0 4. 4. 0.95 25
Weedar -D am ne 796000. 0 10. 9. 0. 45 20
Weed- B- Gon 2 5-T Am ne 500000. 0 24. 10. 0. 45 80
Weedone 2,4,4 T Ester 50. 30. 12. 0. 45 80
Weedone Di chl orprop Ester 50.0 10. 9. 0. 45 1000
Zectram Mexacar bat e 100 O 10. 7. 0.55 300
Zol one Phosalone 8. 0. 1800
))))) 223333323)3133233333133233333)33323133)))))) )))))))))))) ) )))))) )) )) ))
* ) )? ?rom uchope Fglg %)I\/? % P g% I\/?Au ust |)J)n ers,
and J P. Burt 1992. The ARS/'SCS/ CES Pest|C|de propertles database for enV|ronnen-
tal deci sion- naklng Envi ron. Toxicol. Reviews, 123:1-164; and Hornsby, A.G, R D

VWuchope,

Spri nger - Ver | ag,

# Values for
ci des,

and A E.

or ganochl ori ne,

WIlis and McDowel |,

tion,
esti rTBt es

June 17,

1992)
based upon chem ca

Her ner .
New Yor k, NY

1995.

Nhny of

anal ogy with other conpounds.

Tabl e P-2.

end of the table.)
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3- CPA Sodi um Sal t

Abanmectin
Acephat e
Aci Tl uorfen
Acrol ein

Al di carb
A. Sul f oxi de
A. Sul fone

Arsenic Acid

i um Am ne
id

Trade Name

Dacam ne
Weedar

Aqua Kl een
Enmbut ox
Butyrac Ester

But yr ac
Ded- Wed
Weed- B- Gon
\Wedone
Si | vex

Frui tone CPA
Kynamec
Ot hene
Tackl e
Aqual in

Lasso

Tem k
Tem k
T. Sul f oxi de
T. Sul fone

Aldrin
Evi k
Limt.
Mat aci
M tac

Amtrol T
Ammat e
A- Rest
Dyr ene

Dessi cant L-10

Pesticide Propertles

227 pp.

or ganophosphor us,
and selected herbicides and fung|0|des adapted from Wllis et
1987; and al gorithms devel ope
the values for

properties,

Wat er

890

796000.
100.
46.

8.

709000.
278.
500000.
50.

2.

200000.
5

818000.
250000.
20800.

240.
6000.
6000.
6000.
6000.

0.

185.

10.

915.
1

360000.
684000.
650.

8.
17000.
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0
0
0
0
0
0
0
0
0
5
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0

ot her

Hal f-Life
Soil* Fol.

10.
10.
10.
5.
7.

10.
30.
24.
30.
20.

10.
28.

3.
14.
14.

15.
40.

7.
30.
20.

28.
60.
20.
6.
2.

14.
14.
120.

w
gooigt Bhoain

1.
10000. 10000.

))))))))))

R
gonNoNo Noiioo

' oINGgiw

LI I B )

in the EnV|ronment

by WIllis (persona
conpounds are subjective
characteristics,

and carbamate insecti -
1980;
conmuni ca-

Characteristics of pesticides sorted by common name (See footnotes at the

# Frac. # KOC*
II0000II0000)))))
j 79
0. 45 20
0. 45 20
0. 45 100
0. 45 440
0. 45 500
0. 45 20
0. 45 80
0. 45 80
0. 45 80
0. 40 2600
0. 95 20
0. 40 5000

5 0.70 2
0. 95 113
- 0.5
0. 40 170
- 40
- 40
- 30
- 10
0. 05 300
0. 65 300
0.70 1000
0.90 100
0. 45 1000
0. 95 100
0. 95 3
0.50 120
0.50 3000
0. 95 100000

and



Asul am Sodi um Sal t Asul ox 550000. 0 7. 3. 0. 95 40
Atrazi ne Aat r ex 33.0 60. 5. 0. 50 100
Azi nphos- Met hyl Gut hi on 29.0 10. 2. 0. 65 1000
Bar ban Car byne 11.0 5. 2. 0. 90 1000
Benal axyl Gal ben 37.0 30. 7. 0.70 1000
Bendi ocarb Tatt oo 40.0 5. 3. 0. 85 570
Benefin Bal an 0.1 30. 10. 0.20 9000
Benodani | Calirus 20.0 25. 8. 0.55 700
Benon}/ Benl at e 2.0 240. 6. 0. 25 1900
Bensul f uron Met hyl Londax 120.0 5. - - 310
Bensul i de Pr ef ar 5.6 120. 30. 0. 40 1000
Bent azon Basagr an 2300000. 0 20. 2. 0. 60 34
BHC Benzex 0.1 600. 3. 0. 05 55000
Bi f enox Mbdown 0.4 7. 3. 0. 40 10000
Bifenthrin Tal st ar 0.1 0. 40 240000

%_)B?)))p))2))))))))))))))))ga))))))))) D)) ) ))))))))))))))))))) ))))))))))))))))) )
able P-2, Continued. ar act tic pesticides sorte omon name
footnotes at the end of the table.)

)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))3\22%?))))))))))

Wt er Hal f-Life of f
Conmmon Nane Trade Nane Solubility* Soil* Fol.# Frac.# KOC*
))))))))))))))))))))))))))))))))))))))))))))))%%))))))))))))))))?)))))))))))%%N)?
(pp i i g

Br omaci | Hyvar 700.0 60. 20 0.75 32
Bromoxyni| Octan. Ester Buctril 0.08 7. 3. 0. 20 10000
But achl or Machet e 23.0 12. - - 700
Butyl ate Sut an 44.0 13. 1. 0. 30 400
Capt af ol Hai pen 1.4 7. 5. 0. 65 3000
Capt an Ot hoci de 5.1 2.5 2. 0. 65 200
Car baryl Sevi n 120.0 10. 7. 0.55 300
Car bendazi m ( MBC) Bavi stin 8.0 120. 10. 0.55 400
Car bof ur an Fur adan 351.0 50. 2. 0.55 22
Carbon Disul fide Carbon Disul fide 2300.0 1.5 1. 0.90 60
Car bophenot hi on Trithion 0.34 30. 3. 0.55 50000
Car boxi n Vi t avax 195.0 7. - - 260
CDAA (Al'lidochl or) Randox 20000. 0 10. - - 20
Chl oranmben Salts Am ben 900000. 0 14. 7. 0.95 15
Chl or br ormur on Mal or an 35.0 40. - - 500
Chl or dane Cct a- Kl or 0.1 100. 2.5 0.05 100000
Chl or di mef orm Hydr ochl 0. Fundal 500000. 0 60. 1 0.90 100000
Chl ori mur on- et hyl C assic 1200.0 40. 15 0.90 110
Chl orobenzi |l ate Acar aben 13.0 20. 10 0. 05 2000
Chl or oneb Terraneb 8.0 130. 30 0.50 1650
Chl oropicrin Tel one C 17 2270.0 1. - - 62
Chl or ot hal oni | Bravo 0.6 30. 5. 0.50 1380
Chl or oxur on Tenor an 2.5 60. 15. 0. 40 3000
Chl or pr opham CI PC Sprout N p 89.0 30. 8. 0.90 400
Chl or pyri fos Lor shan 0.4 30. 3.3 0.65 6070
Chl or pyri f os- et hyl Rel dan 4.0 7. - - 3000
Chl or sul furon d ean 7000. 0 160. 30. 0.75 40
Chl ozol i nate Seri nal 1.0 2. 1. 0.55 1000
G nethyl n G nch 63.0 30. - - 300
d of ent ezi ne Apol | o 0.1 40. 5. 0. 05 45000
CI omazon_e Conmand 1000.0 24. 3. 0. 80 300

p?/r alid Lontrel 300000. 0 30. 2. 0.95 6

yolite Pr oki | 420.0 3000. 10. 0. 20 10000
Q/anam ne Bl adex 170.0 14. 5. 0. 60 190
Cycl oat e Ro- Neet 95.0 30. 2. 0.50 430
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Cyfluthrin
Cyhexatin
Cypernet hrin
Cyromazi ne
Dal apon

Dal apon_ Sodi um Sal t
Dami nozi de

Dazomet

DBCP

DCNA (Di cl or an)

))B?)))))))))))))))))))))Ca))))))

Bayt hroi d 0. 002 30. 5. 0. 40 100000
Plictran 0.5 50. 10. 0. 40 4000
Anmo 0. 004 30. 5. 0. 40 100000
Lar vadex 136000. 0 150. 30. 0.95 200
Dowpon 1000.0 30. 37. 0.95 4
Dal apon 900000. 0 30. 37. 0.95 1
Al ar 100000. 0 7. 4. 0.95 10
Basam d 3000. 0 7. - - 10
Fumazone 1000. O 180. - - 70
Bot r an 1000
)))))))))))))))))))))))))))))))))))))))))))))))))
eristics i cides sor onmon (S

footnotes at the end of the table.)
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of f

Common Nane
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DCPA
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D. ©Monoaci d
D. D acid
DDD ( TDE)

DDE

DDT

Demet on
Desmnedi pham
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i chl or opr opane
opr opene
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r ot
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hat yl - Et hyl
n
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DNOC Sodi um Sal t

\Wat er Hal f-Life
Tr ade Name Solubility* Soil* Fol.
))))))))))
Dact hal 0.5 100. 10.
Dact hal 0.5 20. 10.
D. ©Monoaci d 3000.0 10.
D. D acid 5780.0 300. -
Rot hane 0. 02 1000. -
DDT (o, p’) 0.1 1000 -
DDT 0.1 120. 10.
Syst ox 60.0 15. 7.
Bet anex 8.0 30. 5.
Spectraci de 60.0 40. 4.
Banvel 400000. 0 14. 9.
Car soron 21.2 60. 5.
Phygon 0.1 10. 3.
Er adi cane 5000. 0 7. -
D-D 2700.0 700. -
Tel one 11 2250.0 10. -
Weedone 50.0 10. 9.
Hoel on 0.8 37. 8.
Kel t hane 1.0 60. 4.
Bidrin 1000000. 0 28. 20.
Dieldrin 0.1 1400. 5.
Pent ac 25.0 300. 5.
Ant or 105.0 21. 10.
Avenge 817000. 0 100. 30.
Dmlin 0.08 10. 27.
Har vade 3000.0 10. 3.
M cur b 1200.0 120. -
Cygon 39800. 0 7. 3.
Cotton Aide HC 2000000.0 50. 50.
Cobex 1.1 30. -
Kar at hane 4.0 20. 8.
Dinitro 50.0 20. 3.
Dinitro 2200.0 20. 10.
El ecron 6000. 0 2. 1.
Eni de 260.0 30. 5.
Sancap 16.0 30. 5.
D| guat 718000. 0 1000. 30.
- Syston 25.0 30. 3.
Kar mex 42.0 90. 30.
El get ol 100000. 0 20. 8.
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# Frac.# KOC*
II0000II000)))))
7 (738
0.30 5000
0.30 5000
- 20
- 2
- 100000
- 50000
0. 05 240000
0.60 70
0.70 1500
0.90 1000
0. 65 2
0. 45 400
0. 45 10000
- 40
- 50
- 32
0. 45 1000
0. 45 16000
0. 05 180000
0.70 75
0. 05 50000
0. 05 600
0. 40 1400
0. 95 54500
0. 05 10000
0. 80 10
- 90
0. 95 20
0. 95 1000
- 4000
0.30 550
0.60 500
0.90 63
0.90 2
0. 80 210
0. 40 900
0. 95 1000000
0.50 600
0. 45 480
0. 95 20

ee



Dodi ne Acetate gpr ex 700.0 20. 10. 0.50 100000

DSVA out 250000. 0 180. 30. 0.95 7000

Endosul f an Thi odan 0. 32 50. 3. 0. 05 12400

Endot hal | Sal t Accel erat e 100000. 0 7. 7. 0.90 20

Endrin Endr ex 0.23 4300. 0. 05 10000

%)B?)))p))z))))))))))))))))&2))))))))))) ) ))))))))))))))))))) ))))))))))))))))) )
abl e P-2, Continued. aracteristi pesticides sorte omobn nane

footnotes at the end of the table.)
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Wat er Hal f-Life of f

Conmon Nane Trade Nane Solubility* Soil* Fol.# Frac.# KOC*
))))))))))))))))))))))))))))))))))))))))))))))%%))))))))))))))))?)))))))))))%%??)?

(pp - - g
EPN EPN 0.5 5 5. 0. 60 13000
EPTC Er adi cane 344. 0 6. 3. 0.75 200
Esf enval erate Asana 0.002 35. 8. 0. 40 5300
Ethal fluralin Sonal an 0.3 60. 4. 0. 40 4000
Et hephon Cer one 1239000. 0 10. 5. 0. 95 100000
Et hi on Et hanox 1.1 150. 7. 0. 65 10000
Et hof umesat e Nor t on 50.0 30. 10. 0. 65 340
Et hopr op Mocap 750.0 25. - - 70
Et hy ene Di brom de (EDB) Bronof une 4300. 0 100. 5. 0. 60 34
Etridi azol e Terrazol e 50.0 20. 3. 0.60 1000
Fenac Fenat r ol 500000. 0 180. 30 0. 95 20
Fenam phos Nenmacur 400.0 50. - - 100
Fenam phos Nermacur 400.0 5. - - 240
F. Sul T oxi de N. Sul f oxi de 400.0 42. - - 40
F. Sul f one N. Sul f one 400.0 18. - - 45
Fenam nosul f Lesan 20000.0 15. 9. 0. 65 2
Fenar i nmol Rubi gan 14.0 360. 30. 0. 40 600
Fenbut ati n Oxi de Vendex 0.013 90. 30. 0.20 2300
Fenf ur am Pano- Ram 100.0 42, - - 300
Feni tr ot hi on Feni t ox 30.0 8. 3 0.90 2000
Fenoxapr oB Et hyl Accl aim 0.8 9. 5. 0.20 9490
Fenoxycar Logi c 6.0 1. - - 1000
Fenpropat hrin Dani t ol 0. 33 5. 2. 0. 20 5000
Fensul T ot hi on Dasani t 0.01 24. 4. 0.90 10000
Fent hi on Bayt ex 4.2 34. 2. 0. 65 1500
Fenur on Dybar 3850. 0 60. 15. 0. 65 42
Fenval erat e Pydrin 0.002 35. 10. 0.25 5300
Fer bam Car bamat e 120.0 17. 3. 0.90 300
Fl uazi f op- But yI Fusi | ade 2.0 21. 5. 0. 40 3000
Fl uazi f op- P- But ylI Fusi | ade 2.0 15. 4. 0. 40 5700
Fl uchloralin Basal i n 0.9 60. 10. 0. 05 3000
Fl ucyt hrinate Pay- O f 0. 06 21. 5. 0. 40 100000
Flunetralin Prine 0.1 20. 7. 0. 40 10000
Fl uonet ur on Cot or an 110.0 85. 30. 0. 50 100
Fl uri done Sonar 10.0 21. - - 1000
Fl uval i nat e Mavri k 0. 005 30. 7. 0. 40 1000000
Fonesafen Salt Ref | ex 700000. 0 100. 30. 0. 95 60
Fonof os Dyf onat e 16.9 40. 2.5 0.60 870
For met anat e Hydrochl or. Car zol 500000. 0 100. 30. 0.95 1000000
Fosam ne Ammoni um Sal t Krenite 1790000. 0 8. 4, 0. 95 150
Fosetyl - Al um num Aliette 120000. 0 0.1 0. 0.95 20
GI uf osi nat e Ammoni um Bast a 1370000. 0 7. 4. 0. 95 100
?/phosat e Am ne Roundup 900000. 0 47. 2.5 0.60 24000
Hal oxyf op- Met hyl Ver di ct 43.0 55. 12. 0. 40 75
Hept achl or Hept agr am 0. 056 250. 5. 0. 05 24000
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\Wat er Hal f-Life of f
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))))))))))))))))))))))))))))))))))))))))))))))%%))))))))))))))));)))))))))))%%??)?
(pp i i g

Hexachl or obenzene (HCB) Anticarie 0. 0051000. - - 50000
Hexazi none Vel par 3300.0 90. 30. 0.90 54
Hexyt hi azox Savey 0.5 30. 5. 0. 40 6200
Hydr amet hyl non Amdr 0 0.006 10. - - 730000
I mazal il Br omazi | 1400.0 150. - - 4000
| mazanet habenz-m Assert 1370.0 35. 18 0. 65 66
| mazanet habenz- p Assert 875.0 35. 18 0. 65 35
| mzapyr Acid Ar senal 11000. 0 90. 30. 0.90 100
| mzapyr Ami ne Chopper 500000. 0 90. 30. 0. 80 100
| mmzaquin Acid Scept er 60.0 60. - - 20
| mazaqui n Ammoni um Scepter 160000. 0 60. 20 0. 95 20
| prodi one Rovr al 13.9 14. 5 0. 40 700
| sazof os M ral 69.0 34. 5 0. 65 100
| sof enphos Ot anol 24.0 150. 30 0. 65 600
| sopropalin Paar | an 0.1 100. - - 10000
| soxaben Knockout 1.0 100. - - 1400
Lact of en Cobr a 0.1 3. 2. 0. 20 100000
Lanbda- Cyhal ot hri n Kar at e 0.005 30. 5. 0. 40 180000
Li ndane | sot ox 7.3 400. 2.5 0.05 1100
Li nuron Lor ox 75.0 60. 15. 0. 60 400
Mal at hi on Cyt hi on 130.0 1. 1. 0.90 1800
Mal ei ¢ Hydr azi de Royal Slo-Go 400000. 0 30. 10. 0.95 20
Mancozeb Di t hane 6.0 70. 10. 0.25 2000
Maneb Manzat e 6.0 12. 3. 0. 65 1000
MCPA Ami ne Dedweed 866000. 0 25. 7. 0.95 20
MCPA Est er Bor der mast er 5.0 25. 8. 0. 50 1000
MCPB Sodi um Sal t Thi strol 200000. 0 14. 7. 0.95 20
Mecoprop Ami ne 2 Plus 2 660000. 0 21. 10. 0. 95 20
Mef | ui di de Enmbar k 180.0 4. 2. 0.50 200
Mepi quat Chl oride Salt Pi x 1000000. 0 1000. 30. 0.95 1000000
Met al axKI Ri domi | 8400. 0 70. 30. 0.70 50
Met al dehyde Met al dehyde 230.0 10. - - 240
Met ham dophos I\/bm tor 1000000. 0 6. 4 0.95 5
Met ham Sodi um ) R/Am 963000. 0 7. - - 10
Met hanear soni ¢ Acid Na DS 1400000. 0 1000. 30 0.95 100000
Met hazol e Pr obe 1.5 14. 5. 0. 40 3000
Met hi dat hi on Supr aci de 220.0 7. 3. 0.90 400
Met hi ocar b Sl ug- Get a 24.0 30. 10. 0.70 300
Met honyl Lannat e 8000. 0 30. 0.5 0.55 72
Met hoxychl or Mar | at e 0.1 120. 6. 0. 05 80000
Met hyl Broni de Brom O Sol 13400.0 55. - - 22
Met hyl | sot hi ocyanat e Vor | ex 7600. 0 10. - 10
Met hyl Par at hi on Penncap- M 60.0 5. 3. 0.90 5100
Metiram Pol ?/r am 0.1 20. 7. 0. 40 500000
Met ol achl or 530.0 90. 5. 0. 60 200
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Common Nane

Metri buzin

Met sul f ur on- Met hyl
Mevi nphos

Mexaacar bat e
Mol i nat e

Mbnocr ot ophos
Monol i nur on
Monur on

VEVA )
Mycl obut ani |

NAA Ani de
NAA Et hyl
Nal ed
Napr opam de

Napt al am Sodi um Sal t

Est er

Napt hal ene
hb uron
Ni cosul furon
Nitra yr|n
Nitro

Nor f | urazon
Oyzalin
Oxadi azon
Oxanyl )
Oxycar boxi n

Oxydenet on- Met hyl
Oxyfluorfen
Oxyt hi oqui nox
Pacl obutrazol

Par aquat

Par at hi on ( Et hyl
PCNB ( yb

Pebul at e
Pendi net hal i n
Pent achl or ophenol

Per f | ui done
Pernethrin
Pet rol eum oi |
Phennmedi pham
Phent hoat e

Phor at e
Phosal one
Phosnet
Phosphamni don
Pi cl oram Sal t

%gg?g)%g%?))ag)))))))))))

tinued

%g))))))

Tr ade Name
)))))))))))))))))))))))))))))))))))))))))))%BB%%))))))

Sencor

Phogdrin
Zectran
Ordram

Azodrin
Aresin
Tel var
Arsonat e
Ral 'y

Ami d-Thin W

Tre-Hol d
Di brom
Devri nol
Al anap

Napt hal ene
Kl oben
Accent

N- Serve
Tok

Evi t al
Surfl an
Ronst ar
dat e
Pl ant vax

Met asyst ox
CGoal

Mor est an
Bonzi

Pr el ude

Phoski |
Terrachl or
Tillam

Pr ow

Pent acon

Dest un
Pounce
Vol ck oils
Bet anal
G di al

Thi et
Zol one
I m dan
Swat

Tor don

footnotes at the end of the table.)

)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))&%ga?))))))))))
of f

Common Nane

Pi peralin

Trade Name
)))))))))))))))))))))))))))))))))))))))))))%BB%%))))))

Pi pron

)))
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\Wat er Hal f-Life
Solubility* Soil* Fol.
))))))))))
1220.0 40. 5.
9500. 0 120. 30.
600000. 0 3. 0.
100.0 10. 7.
970.0 21. -
1000000. 0 30. 2.
735.0 60. 15.
230.0 170. 30.
1000000. 0 100. 30.
142.0 66. -
100.0 10. 5.
105.0 10. 5.
2000.0 1. 5.
74.0 70. 15.
231000.0 14. 7.
30.0 30. -
5.0 120. 20.
22000. 0 21. 5.
40.0 10. -
1. 30. -
28.0 90. 15.
2.5 20. 5.
0.7 60. 20.
282000. 0 4, 4,
1000. 0 20. 10.
1000000. 0 10. 3.
0.1 35. 8.
1.0 30. 10.
35.0 200. 20.
620000. 0 1000. 30.
24.0 14. 4,
0.4 21. 4,
100.0 14. 4,
0.2 90. 30.
100000. 0 48. -
500000. 0 30. -
0.0 30. 8
100.0 10. 2
4.7 30. 5
200.0 40. 2
22.0 60. 2.
3.0 21. 8
20.0 19. 3
1000OO0.0 17. 5
200000. 8.
))))))))))))))))))
of pesticides d

Wat er Hal f-Life
Solubility* Soil* Fol.
DNV
20.0 30. 10.

of f

# Frac. # KOC*
II0000II0000)))))
j 79
0. 80 60
0. 80 35
0. 95 44
0.55 300
- 190
0. 95 1
0.60 200
0.60 150
0. 95 10000
- 500
0.60 100
0. 40 300
0.90 180
0.60 400
0. 95 20
- 500
0.60 2500
0. 80 30
- 570
- 10000
0.50 600
0. 40 600
0.50 3200
0. 95 25
0.70 95
0.95 10
0. 40 100000
0.50 2300
0.60 400
0.60 1000000
0.70 5000
0. 40 5000
0.70 430
0. 40 5000
- 30
- 30
0.30 100000
0.50 1000
0.70 2400
0. 65 250
0.60 1000
0. 65 1800
0.90 820
0. 95 7
0.60 16

))))))))))))))))))) )
conmmon
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Pirimcarb
Pi rim phos-Eth

Pri m sul furon

iri I
Pi ri m phos- Met ﬁ%{ hyl

Prochl oraz
Procym done
Pr odi am ne
Pr of enof os
Profluralin

Pronecarb
Pr onmet on

Prometryn
Pr onam de
Pr opachl or

Pr opanocar b
Pr opani
Propargite

Pr opazi ne

Pr opham (1 PC)

Pr opi conazol e
Pr opoxur
Pyrazon
Pyrethrins

Qui zal of op- Et hyl

Resnethrin
Rot enone
Secbunet on
Set hoxydi m
Si dur on

Si mazi ne

Simetryn

Sodi um Chl orat e

Sul f omet ur on- Met hyl
Sul pr of os

TCA )
Tebut hi uron
Temephos
Ter baci

Ter buf os

TerbutrYn )

Tet rachl or vi nphos
Thi abendazol e

Thi di azur on

Thi f ensul f ur on- Met hyl

Pi ri non
Fer nex
Actellic
Beacon

Cct ave
Sumi scl ex
Barri cade
Cur acron
Tol ban

Car banul t
Pram t ol
Capar ol
Ker b

Ranr od

Banol

St am
Comte
M | ogar d
Chem Hoe

gilt

aygon
Pyram n
Pyr et hrum
Assure

Benzyfl uroline
Derris

Et azi ne

Poast

Tuper san

Princep
Gy-bon

Dr op- | eaf
Qust
Bol st ar

Vari t ox
Spi ke
bat e
Si nbar
Count er

Ter but r ex
Gar dona
TBZ

Dro
Fbrﬁgny

2700.0 10. 7. 0.
93.0 45, - -
9.0 10. - -
70.0 30. 7. 0.
34.0 120. 30. 0.
45.0 7. - -
0. 013 120. - -
28.0 8. 3. 0.
0.1 140. 1. 0.
91.0 20. 4, 0.
720.0 500. 30. 0.
33.0 60. 10. 0.
15.0 60. 20. 0.
613.0 6. 3. 0.
1000000. 0 30. 15. 0.
200.0 1. 1. 0.
0.5 56. 5. 0.
8.6 135. 5. 0.
250.0 10. 2. 0.
110.0 110. 30. 0.
1800. 0 30. - -
400.0 21. 5. 0.
0.001 12. 10. 0.
0.31 60. 15. 0.
0.01 30. - -
0.2 3. 2. 0.
600. 0 60. - -
4390.0 5. 3. 0.
18.0 90. 30. 0.
6.2 60. 5. 0.
450. 0 60. - -
100000. 0 200. 10. 0.
70.0 20. 10. 0.
0.31 140. 0.5 0.
1200000. 0 21. 7. 0.
2500.0 360. 30. 0.
0.001 30. 5. 0.
710.0 120. 30. 0.
5.0 5. 2.5 0.
22.0 42. 5. 0.
11.0 2. 2. 0.
50.0 403. 30. 0.
20.0 10. 3. 0.
2400.0 12. 3. 0
DI
esticides sorted by co

DR R NNV

eris

footnotes at the end of the table.)

)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))3\22%?))))))))))

Common Nane

Thi obencarb

Thi ocycl am hydr.
Thi odi carb

Thi ophanat e- Met hyl
Thi ram

Tol cl of os- et hyl

Oxal at e

Trade Name

Bol ero
Evi sect
Larvin
Topsin
Thi ram

Ri zol ex

Wat er

28.
84000.
19.

3.

30.

0.
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Sol ubi l'ity*
)))))))))))))))))))))))))))))))))))))))))))%BB%%)))))%
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55

65
50

23
300
1000
50

500
1500
13000
2000
2240

200
150
400
200

80

1000000
149

4000
154
200

1000
30

120
100000
510

100000
10000
150
100
420
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Hal f-Life of f
Soil* Fol.# Frac.# KOC*
???aggg????)))))))))))%%??a?
21. 7. 0.70 900
1. 1. 0.70 20
7. 4. 0.70 350
10. 5. 0. 40 1830
15. 8. 0.50 670
30. 7. 0.60 2000

ee



Toxaphene
Tral onethrin
Tri adi nef on
Tri adi nenol

Triallate

Tri benuron Met hyl
Tri buf os

Trichl orfon

Tri chl or onat

Tr|clopyr Am ne
TrlcloP Est er
Tricyclazol e
Tri di phane
Triflum zol e

Trifluralin

Triforine

Tri met hacarb

Tri phenyl ti n Hydroxi de
Ver nol at e

Vi ncl ozol in

Zi neb
Zi ram
))))))))))?))P?g%?

and J. P. Burt 1992

tal deci sion- naklng.

\Wuchope, and A E.

Spri nger - Ver | ag,

# Values for
ci des,
WIllis and McDowel |,
tion, June 17,
esti mat es

Envi r on.
Her ner .
New Yor k, NY

or ganochl ori ne,
and selected herbicides and fung|0|des adapted from Wlilis et
1987; and al gorithms devel ope
1992) the values for

based upon chem ca

Phenat ox 3.
Scout 0.
Bayl et on 71.
Bayt on 47.
Far - GCo o 4,
ExEress Her bi ci de 280.
DE 2.
Dyl ox_ 120000.
Agri sil 50.
Cr ossbow 2100000.
Turfl on 23.
Beam 1600.
Tandem 1.
Trifmne 12500.
Trefl an 0.
Fungi nex 30.
Br oot 58.
Du-ter 1.
Ver nam 108.
Roni | an 1000.
Di t hane Z-78 10
Aapr ot ect

Toxi col .
1995.
227 pp.

or ganophosphor us,

Nhny of
properties,

anal ogy with other conpounds.
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conpounds are subjective
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100000
100000
300
800

2400
46
5000

10
400

20
780
1200
5600
40

8000
540
400

23000
260

100
1000
400
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