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THROUGH: Steve Knizner, Branch Senior SCientis~~ 
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TO: Roberta Farrell, Chemical Review Manager 
Reregistration Branch 2 
Special Review and Reregistration Division (7508C) 

Attached is the Health Effect Division's revised preliminary hwnan health risk assessment for 
the fungicide etridiazole (Terrazole®). The registrant has submitted comments on the initial 
preliminary risk assessment (issued 113/00, DPBarcode D249681) which has been revised here to 
reflect those comments, where appropriate. The registrant's comments to the risk assessment as 
well as the Agency's subsequent responses are outlined point-by-point in the memorandwn 
"Response to Registrant's 30-day Comments on Preliminary Risk Assessment for Terrazole", 
4/26/00, R.Farrell. Minor corrections to errors were also made as a result of the Agency's 
meeting with Uniroyal on 5/25/00. 
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1.0 EXECUTIVE SUMMARY 

Etridiazole [5-ethoxy-3-trichloromethyl-I,2,4-thiadiazoleJ, the active ingredient in Terrazole®, IS 

an organic, non-phytotoxic soil fungicide that is used to control various species of Pvthium, 
Phvtophthora, damp off, and root and stem rots. It is a reddish-brown liquid that is formulated as 
dusts (2.5% to 5% a.i.), granules (1.5% to 5% a.i.), wettable powders (35% a.i.), flowable 
concentrates (5.8% to 44.7% a.i.) and emulsifiable concentrates (4.3% to 44.3% a.i.). Tolerances 
are established for the residues of etridiazole and its mono acid metabolite [3-carboxy-5-ethoxy-
1 ,2,4-thiadiazole 1 in or on the following raw agricultural commodities: avocados, com, 
cottonseed, tomatoes, wheat, strawberries, meat, milk, pOUltry, and eggs (40CFR §180.370). 
Etridiazole is registered for use on ten crops as a seed treatment (barley, beans, com, collon, 
peanuts, peas, sorghum, soybeans, safflower, and wheat) and on cotton (as an at-planting soil 
treatment). Etridiazole is also applied to various ornamental plants and shrubs by horticultural 
nurseries, to interiorscapes, and on golf course fairways, tees, and greens. There are no registered 
homeowner uses. According to the Biological and Economic Analysis Division (BEAD), most 
etridiazole (-50%) is used on cotton at-planting, followed by nurseries (-25%) and on golf course 
turf (-5%). 

Hazard Assessment 

The toxicity data base for etridiazole contains several mammalian toxicity studies that do not meet 
the requirements of the Subdivision F guideline requirements for a food-use chemical (40 CFR 
Part 158.340). However, the Hazard Identification Assessment Review Committee (HIARC) 
evaluated the acceptable studies available in the data base and established an acute and a chronic 
reference dose (RID) as well as doses and endpoints for short-, intermediate- and long-term 
dermal and inhalation exposure scenarios. The HIARC also evaluated available studies to 
determine if there is a special sensitivity for infants and children. 

Etridiazole has a low order of acute toxicity via oral, dermal, or inhalation routes (Toxicity 
Category III or IV), produces mild irritation to the eyes (Toxicity Category III) and is a skin 
sensitizer. 

Subchronic mammalian toxicity studies submitted to the Agency do not meet the Subdivision F 
guideline requirements for a food-use chemical (40 CFR Part 158.340) and therefore these studies 
were determined to be unacceptable for regulatory purposes. 

Following chronic exposure in rats and dogs, the primary target for etridiazole toxicity is the liver. 
Systemic toxicities observed in the two-year rat carcinogenicity study include increased absolute 
and relative liver weights, hepatocytomegaly, spongiosis hepatis, clear, basophilic, and 
eosinophilic hepatocellular alterations, hepatic centrilobular pigmentation and cholangiectasis. 
Additional toxicities observed in this study were decreased body weight gains, renal tubule cell 
karyomegaly and testicular interstitial cell hyperplasia. In the two-year chronic toxicity study in 
dogs, systemic toxicity in both sexes manifested as increased serum aspartate aminotransferase 
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(SGOT) and serum alkaline phosphatase (ALK;SAP) activity, increased relative liver weights, 
liver pathology consistent with cholestatic hepatis, secondary bile nephrosis and increased 
prothrombin time. 

There was no quantitative or qualitative evidence of increased susceptibility in the fetuses or the 
offspring of rats or rabbits following pre- and/or postnatal exposure to etridiazole. In the p[(~natal 
developmental toxicity studies in rats and rabbits and the multi-generation reproduction study in 
rats, any observed toxicity to the fetuses or offspring occurred at equivalent or higher doses than 
did toxicity to parental animals. Although the HIARC determined that the multi-generation 
reproduction study in rats was an unacceptable-guideline study and not adequate for regulatory 
purposes, the study results suggest that the observed offspring effects in this study occurred only 
at a treatment level which resulted in parental toxicity. 

Although there is no indication of neurotoxicity in any of the mammalian toxicity studies 
submitted, most of these studies are not adequate for regulatory purposes. Hence, there are 
insufficient data to assess the neurotoxic potential of etridiazole. The request for neurotoxicity 
studies (including a developmental neurotoxicity study in rats) is placed in reserve status pending 
submission and evaluation of a repeat multi-generation reproduction study in rats and a chronic 
toxicity study in dogs. 

Etridiazole induced genotoxic responses in several mutagenicity assays and is considered a 
mutagen. Positive responses occurred in the gene mutation assay in Salmonella typhimurium, in 
the in vitro cytogenetics assay in Chinese hamster ovary cells and in the two in vitro sister 
chromatid exchange assays in Chinese hamster ovary cells. 

Etridiazole is classified as a Group B2 chemical (probable human carcinogen) based on the 
occurrence of multiple tumor types in male and female rats (tumor sites noted were the liver, bile 
duct, mammary gland, thyroid, and testes), including the induction of a rare bile duct tumor 
(cholangiocarcinoma). A lInear, low-dose approach (QI *) is used for human risk characterization. 
The most potent unit risk QI*' based on the thyroid follicular cell combined adenomas/carcinomas 
in male rats, is 3.33 x 10.2 (mglkg/dayyl in human equivalents [converted from animals to humans 
by use of the (mglkg body weight) 3/4 interspecies scaling factor). 

In 1999, the Hazard Identification Assessment Review Committee determined that the mouse 
carcinogenicity study was invalid; therefore, a new study in this species should be conducted. 
Although etridiazole was classified as a B2 carcinogen with a linear approach for carcinogenicity 
risk assessment, the Agency is requesting at this time a new carcinogenicity study in mice 1) 
because of the unacceptability and the uncertainties associated with the mouse study to satisfy the 
Subdivision Guideline F requirements; 2) in spite of the poor quality of this study, the presence of 
gross and histopathological lesions in the lungs indicates a concern for possible evidence of 
carcinogenicity in a different organ in a different species; and 3) it is possible that evidence of 
carcinogenicity could be demonstrated at lower doses (than that seen in rats) in this species which 
in tum may lead to a more potent Q 1 * and thus higher cancer risk estimates. 

2 



A FQP A Safety Factor is required for all population subgroups for etridiazole because of the 
lack of an acceptable multi-generation reproduction study in rats, which could identify potential 
reproductive effects to the parental animals or to the offspring following pre/post natal exposure 
to etridiazole. However, the FQP A safety factor was reduced to 3x because: (i) there is no 
quantitative or qualitative indication of increased susceptibility in the prenatal developmental 
toxicity studies in rats and rabbits (ii) although the multi-generation reproduction study in rats was 
determined to be an unacceptable-guideline study and not adequate for regulatory purposes by the 
HIARC, the study results suggest that the observed offspring effects in this study occurred only at 
a treatment level which resulted in parental toxicity and (iii) adequate data are available or 
conservative modeling assumptions are used to assess the potential for dietary (food and drinking 
water) exposure to infants and children. 

An acute reference dose (RID) was not determined for the general popUlation because an 
appropriate endpoint attributable to a single exposure (dose) was not identified in oral toxicity 
studies (including the developmental toxicity studies in rats and rabbits). Therefore, an acute 
dietary risk assessment is not required for the general population. 

However, an acute reference dose (aRID) of 0.15 mg/kg/day was determined for the 
sUbpopulation group, females 13-50 years, based on the NOAEL of 15 mglkg/day in the 
developmental toxicity study in rabbits and an uncertainty factor of 100 (10x for inter-species 
extrapolation and lOx for intra-species variation). The skeletal malformations/variations (missing 
sternebrae and tail defects) observed in the fetuses at 45 mglkg/day are presumed to occur after a 
single exposure (dose) and therefore, the endpoint is appropriate for this risk assessment. As per 
the recommendation of the FQPA Safety Factor Committee (6/3/99), the 3x FQPA Safety F,actor 
is not applied to the population subgroup, females 13-50, for the estimation of acute dietary 
risk. The Committee made this recommendation because no increased susceptibility was seen 
following in utero exposure, and in addition, the results of the multi-generation reproduction 
study may not provide an endpoint of concern (i.e., an in utero effect) that would be applicabile to 
females of child-bearing age (13-50 years old). 

As per current policy, a reference dose (RID) modified by a FQPA safety factor is referred to as a 
population adjusted dose (PAD). Since the FQP A safety factor is not applicable to the acute RID, 
the acute RID and the acute PAD are numerically equivalent for the subpopulation, females 
13-50 years old. 

A chronic reference dose (RID) of 0.016 mglkg/day was established based on the NOAEL C1f 
4.8 mg/kg/day from the two-year carcinogenicity study in rats and the application of an 
uncertainty factor of 300 (lOx for intraspecies extrapolation, 10x for interspecies 
variation and 3x applied under FIFRA for the lack of an acceptable chronic study). The 
LOAEL in this study was 30.43 mglkg/day based on increased absolute and relative liver weights, 
renal tubule cell karyomegaly, hepatocytomegaly and spongiosis hepatis in male rats. As per Ihe 
recommendation of the FQPA Safety Factor Committee (6/3/99), the 3x FQPA safety factor Jis 
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applied to chronic dietary risk assessment because uncertainty exists due to the lack of an 
acceptable multi-generation reproduction study in rats, which could identify potential toxicities 
following exposure to etridiazole in the offspring and/or the parental animals. Therefore, the 
chronic population adjusted dose (cPAD) is 0.005 mg/kg/day. 

The HIARC identified doses and endpoints for short-, intermediate-, and long-term dermal BInd 
inhalation exposures. For short-term dermal exposure and risk assessments, the rabbit 
developmental NOAEL of 15 mg/kg/day was selected from the developmental toxicity study in 
rabbits. This dose and endpoint were selected because: I) the developmental effects are 
considered short-term and thus are appropriate for this exposure period (i.e., 1-7 days) of concern, 
2) the reproductive/fetal parameters are not evaluated in the dermal toxicity study and thus the 
consequences of these effects cannot be ascertained for the dermal route of exposure and 3) this 
endpoint will provide adequate protection for the sUbpopulation of females 13+ years old, i.e., 
pregnant workers (the population subgroup of concern is females of child-bearing age [13-50 
years old]). In addition, the two 21-day dermal toxicity studies in rabbits were classified by the 
HIARC unacceptable because of major deficiencies. 

Since no inhalation studies are available (with the exception of an acute inhalation toxicity study) 
in the etridiazole data base, the oral developmental NOAEL of 15 mg/kg/day was also selectl~d 
and is considered appropriate for a short-term inhalation exposure (1 to 7 days) and risk 
assessment. This endpoint will provide adequate protection for the subpopulation of females 13-
50 years old, i.e., pregnant workers (the population subgroup of concern is females of child
bearing age [13-50 years old]). 

For intermediate- and long-term dermal and inhalation exposure risk assessments, the NOAEL of 
4.8 mg/kg/day was selected from the two-year carcinogenicity study in rats and is considered 
appropriate for these exposure scenarios due to the lack of acceptable subchronic studies in the 
etridiazole data base. The developmental NOAEL (15 mg/kg/day) is not recommended for this 
time period since the lower NOAEL (4.8 mg/kg/day) in the two-year carcinogenicity study in rats 
is more protective for the intermediate-term dermal and inhalation exposure scenarios and risk 
assessments. 

No dermal absorption study is available in the etridiazole toxicity data base. In addition, the 
dermal toxicity studies submitted to the Agency were evaluated and determined to be inadequate 
for regulatory purposes. Therefore, the default value of 100% dermal absorption equivalent to oral 
absorption was used in this risk assessment. Also, a default value of 100% was used for 
inhalation risk assessments. 

A MOE of 100 (lOx for interspecies extrapolation and lOx for intraspecies variation) is adequate 
for short- and intermediate-term dermal and inhalation occupational risk assessments. A MOE of 
300 is required for long-term dermal and inhalation occupational risk assessments (lOx for 
interspecies extrapolation, lOx for intraspecies variation and 3x under FIFRA for the lack of an 
acceptable chronic study). 
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Although there are no registered uses of etridiazole in or around the home, it is registered for use 
on golf courses. Hence, there is a potential for short-term non-occupational exposure to adults 
and children entering golf courses that have been treated with etridiazole. A risk assessment for 
this exposure scenario for the general population, including infants and children, was not 
conducted since the short-term dermal toxicological endpoint of concern was based on an in utero 
effect not applicable to these subgroups. A risk assessment was conducted for female golfers of 
child-bearing age (13-50 years old) using the developmental NOAEL of 15 mg/kg/day. 

Dietary Exposure and Risk Estimates 

The residue chemistry database is adequate to support reregistration. Some confirmatory storage 
stability data are required. Based on plant and animal metabolism studies, the Metabolism 
Advisory Review Committee determined that the residues of concern are etradiazole and its 
monoacid metabolite (3-carboxy-5-ethoxy-l ,2,4-thiadiazole). In the plant metabolism studies, no 
regulable residues were found in wheat grain, soybeans, or cottonseed at treatment rates up to 
100x the maximum registered use rate. Although no parent was detected, the regulated monoacid 
metabolite was detectable in wheat forage and wheat straw (animal feed items) at a lOX treatment 
rate. 

In the ruminant feeding study, at the feeding level of 3.4x the maximum theoretical dietary burden 
for dairy cattle, residues of etridiazole per se and the monoacid were non-detectable (each <0.05 
ppm) in muscle, kidney, and liver. Residues of etridiazole per se in fat samples were non
detectable. Fat samples were not analyzed for the monoacid (residues of the metabolite were not 
expected in fat due to its solubility in water). Residues of etridiazole per se were non-detectable 
«0.01 ppm) in milk samples with the exception of a few samples, at all dose levels, bearing trace 
amounts at 0.01 ppm. Residues of the monoacid were <0.05 ppm in milk samples. In the poultry 
feeding study, at the feeding level of 100x the maximum theoretical dietary burden for poultry, 
etridiazole per se and the monoacid were each <0.1 ppm «LOQ) in meat, fat, skin, giblets 
(pooled liver, heart, and gizzard), and <0.01 and <0.05 ppm, respectively, in eggs «LOQ). The 
available animal metabolism data indicate that a Category 6(a)3 [40CFR 180.6(a)3 "no reasonable 
expectation of finite residues"] situation exists with respect to residues of etridiazole in meat, 
poultry, poultry and meat by-products, fat, milk and eggs. 

With the exception of tomatoes, all reassessed plant tolerances are based on the sum of the 
enforcement method limit of quantitation (LOQ) for etridiazole and its monoacid metabolite. 
Until such time as data are available to support foreign registrations for the use of etradiazole on 
tomatoes, this tolerance cannot be reassessed (the current tolerance for tomatoes is for those 
grown domestically. The registrant is no longer supporting etridiazole use on domestically grown 
tomatoes). The currently established meat/milklpoultry/egg tolerances have been recommended 
for revocation. 
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Acute and chronic (non-cancer and cancer) dietary exposure analyses for etridiazole were 
performed using the Dietary Exposure Evaluation Model (DEEMTM). No Pesticide Data Program 
(PDP) or Food and Drug Administration (FDA) monitoring data were available and crop field 
trial data were not required for crops on which etridiazole is used as a seed treatment (DI88371, 
P. Deschamp, 3/4/93). Field trial data were available only for cottonseed at a 6x application rate 
(in-furrow at-planting treatment). Residues of etridiazole were non-detectable 
« LOQ) in the cottonseed field trial. For the acute analysis, tolerance level residues and 100% 

crop treated (CT) was assumed for all commodities (Tier I) for the female (13-50 years) 
subgroups. For the chronic (non-cancer) analysis, tolerance level residues and 100% crop treated 
CCT) was assumed for all commodities (Tier I) for the U.S. population and all population 
subgroups. These represent very conservative exposure analysis in that the Biological and 
Economic Analysis Division (BEAD) estimates that 1 % or less of seeds are treated with 
etradiazole. Further, tolerances are based on the sum of method limits of quantitation (LOQ) for 
etridiazole regulable residues, not on measurable residues. Nonetheless, the acute and chronic 
(non-cancer) dietary risk estimates associated with the uses of etridiazole are below the Agency's 
level of concern. The acute dietary exposure estimates for female (13-50 years old) 
sUbpopulations (the only subgroup of concern for acute dietary exposure) at the 99.91h percentile 
exposure were all less than 4.6% of the aPAD. For the chronic (non-cancer) dietary exposure 
estimate, the most highly exposed population subgroup at the 951h percentile was children 1-6 
years old at 31 % of the cPAD. 

For the cancer dietary exposure and risk assessment, a Tier 3 analysis was conducted. Residue 
levels of Vz the limit of quantitation (LOQ) and weighted average percent crop treated estimates 
were used for all commodities for the U.S. population. The cancer dietary risk estimate for the 
U.S. population is 1.6 xlO·7 

, which is less than the level the Agency generally considers to be 
negligible for excess lifetime cancer risk. 

The Environmental Fate and Effects Division (EFED) provided a drinking water assessment for 
etridiazole. The Agency currently lacks sufficient water-related exposure data from monitoring to 
complete a quantitative drinking water exposure analysis and risk assessment for etridiazole. 
Therefore, the Agency is presently relying on computer-generated estimated environmental 
concentrations (EECs). Tier 1 GEENEC estimated environmental concentrations (EECs) in 
surface water were estimated based on the application of etridiazole to cotton (l in-furrow at
planting application at 0.38 aifA), seed treatment (1 application at O.OOllb ai/A) and application 
to golf course turf. The use on turf, which is limited to golf courses only, represents the most 
significant etridiazole use in terms of the potential to contaminate water. According to the 
registrant, the recommended application rate is 5.71b ailA (the initial application at 3.8 lb ai/A, 
followed by a second application at L91b ai.lA after 5-10 days). For the purpose of calculating 
GENEEC EECs for use in the human health risk assessment, EFED used a typical application 
rate of7.6 lb ail A (two applications at 3.8 lb aifA at 10 day intervals). All EECs provided by 
EFED reflect parent-only (etridiazole) values and do not include the regulated monoacid 
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metabolite (3-carboxy-5-ethoxy-1 ,2,4-thiadiazole). 

The Tier 2 (PRZM/EXAMS) model is not suitable for estimating EECs from pesticide use on turf. 
Therefore, a 36 year mean EEC is not available for etridiazole use on golf course turf. A Tier 2 
(PRZM/EXAMS) 36 year mean surface water EEC was provided by EFED (D260263, R. Lee, 
11110/99) based on the application ofetridiazole to cotton (one annual in-furrow application of 
0.381b ai/A for 36 years). 

EFED also provided a Tier 1 (SCI GROW) EEC for etridiazole in groundwater based on the 
typical application rate to golf courses. EFED did not provide a Tier 1 groundwater (SCI GROW) 
EEC for etridiazole use on cotton. 

Groundwater EECs 

Results from Tier 1 (SCIGROW) modeling, which represents an upper bound estimate ofth(: 
concentration that might be found in groundwater from the typical use of etridiazole on golf 
courses, indicates that levels of etridiazole in groundwater are not likely to exceed 0.93 ppb. 

Surface Water EECs 

Results from Tier 1 (GENEEC) modeling, which represents upper bound estimates of the 
concentration that might be found in surface water from the typical use of etridiazole on golf 
course turf, indicates that levels of etridiazole in surface water are not likely to exceed 230 ppb for 
the peak (acute) and 57 ppb for the 56-day average EEC (170 ppb for the 56-day average divided 
by 3 as per HED SOP9.5). Further refinement of the surface water EECs from etridiazole use on 
golf courses is not possible as the Tier 2 models (PRZM and EXAMS) is not suitable for turf uses. 
Results from a Tier 2 (PRZMlEXAMS) modeling was performed for the multi-year use on cotton 

(one annual in-furrow application of0.38lb ai/A for 36 years, the only other non-seed treatment 
use of etridiazole) and indicated that etridiazole concentrations would not exceed 0.05 ppb for the 
36 year mean (chronic- cancer). 

Drinking Water Levels of Comparison 

The surface water and groundwater estimates were used to compare to drinking water levels of 
comparison (DWLOCs) for aggregate risk assessments. The DWLOC represents how much of the 
acceptable exposure (i.e. the RfD or PAD) is available for exposure through drinking water. 

The acute DWLOC for females (13-50 years) is 4300 ppb. The Tier 1 surface water EEC of230 
ppb and the Tier 1 groundwater EEC of 0.93 ppb are well below the DWLOC. Therefore, acute 
dietary exposure to drinking water does not exceed the Agency's level of concern. 

The chronic DWLOCs for the U.S. population, non-nursing infants « 1 year old), children (1-·6 
years old), females (13-19 years old), females (13-50), and males (13-19 years old) are 150, 40, 

7 



35,130,130, and 150 ppb, respectively. For ground water, the Tier I EEC of 0.93 ppb is less than 
the chronic (non-cancer) DWLOCs for all subpopulations. For surface water, the Tier I 56-day 
average EEC of 57 ppb (based on golf course application) is less than the DWLOC for the U.S. 
population and female (13+ yrs) and male (13+ yrs) subgroups. The Tier 1 56-day surface water 
EEC of 57 ppb exceeds the DWLOC for non-nursing infants « 1 yr) and children 1-6 years old 
(40 and 35 ppb respectively). HED notes that the EEC values provided by EFED for the GENEEC 
Tier I model for comparison to chronic DWLOCs are not long- term average values. Long- term 
average values are more appropriate for comparison to chronic DWLOCs. The Tier 2 surface 
water EEC of 0.05 ppb (for 36 year use on cotton) does not exceed the DWLOCs for any 
sUbpopulation, including infants and children. 

The chronic (cancer) DWLOC is I ppb for the U.S. population. For surface water, the Tier 1 
chronic EEC of 57 ppb is greater than the cancer DWLOC for the U.S. population. HED notes 
that the EEC values provided by EFED for the GENEEC Tier 1 model for comparison to cancer 
DWLOCs are not long- term average values. Long- term average values are more appropriate for 
comparison to chronic DWLOCs. A Tier 2 (PRZMlEXAMS) surface water EEC was estimated 
for 36-year use on cotton. The Tier 2 surface water EEC of 0.05 ppb does not exceed the cancer 
DWLOC of 1 ppb. The Tier 1 groundwater EEC of 0.93 ppb does not exceed the cancer D\VLOC 
of I ppb. 

Occupational Exposure and Risk Assessment 

Handler Risk Assessment: 

No chemical-specific handler exposure data were submitted in support of the 
reregistration of etridiazole. Therefore, most of the mixer, loader, or applicator scenarios w(!re 
evaluated for short- and intermediate term exposures and cancer risk using the Pesticide Handlers 
Exposure Database (PHED), Version 1.1. No PHED data exist for exposure during seed 
treatment, and there is little data in the literature. There is no data for powered blower application 
of granular product. Therefore, the Agency requested and received permission from Uniroyal to 
use a commercial seed treatment worker exposure study, which was submitted for reregistration of 
another chemical. In addition, a published occupational exposure study was used to assess on
farm seed treatment exposures. Numerous mixer/loader, applicator, and mixer/loader/applicator 
scenarios were evaluated. 

Typical worker clothing is represented by the scenarios with a single layer of work clothes and 
chemical-resistant gloves. A margin of exposure (MOE) of 100 or greater for short- and 
intermediate-term occupational exposure does not exceed HED's level of concern. About on<:
quarter of the short- term (14 of 53) and 40% of intermediate-term (20 of 53) scenarios had MOEs 
that exceed HEDs level of concern (i.e., MOE < 100). An additional layer of clothing and 
respiratory protection had very little effect, effectively raising only one additional short-term 
MOE and two intermediate-term scenarios above the minimum MOE of 100. 
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Nearly all scenarios for which engineering controls were feasible had MOEs of 100 or greater 
when controls were added. The one exception is mixing and applying wettable powder to turf via 
groundboom at the highest application rate, for an intermediate-term exposure, which had a MOE 
of 71. The engineering control that was applicable to most scenarios was a water soluble bag 
(WSB) for the wettable powder. Currently, the WSB is not available for etridiazole. Also, seven 
short-term and nine intermediate-term exposure scenarios that are common in nursery and turf 
work, had MOEs less than 100 and there were no feasible engineering controls. An enclosed 
system for handling and loading granular products would be desirable to reduce handler exposure, 
but is also not available at this time. The hand-held application methods have no known 
engineering controls, but some may be replaced by use of chemigation. As these values are based 
on chemical surrogate data with lower vapor pressures, the effect of adding respiratory protection 
would probably be greater than indicated, but the baseline inhalation exposure would also be 
greater. Double-layer clothing, or coveralls over work clothes, and respirators also add the risk of 
heat stress and decrease range of motion, visibility, and communication. Therefore engineering 
controls are preferred to additional personal protective equipment (PPE). There were no data for 
granular application by powered dust blower. 

Worker cancer risks were estimated for private and commercial handlers using typical application 
rates. Baseline (no glove, single layer of clothing) cancer risks exceeded 10" in one-third (lO of 
34) of private and one-half of commercial (15 of34) applicators. Cancer risks exceeded 1.0 x 10.4 

for one-quarter (9 of 34) of "private" or non-commercial applicator exposure scenarios, where 
workers wore a single layer of clothing and chemical-resistant gloves. For commercial 
applicators wearing the same protective equipment, one third (12 of 34) had cancer risks greater 
than 1.0 x 10.4 By using additional PPE and/or engineering controls, about two-thirds of the 
handler scenarios cancer risks were reduced below 1.0 x 10.4 , except for those application 
methods which had no known method of engineering control (six scenarios) or no data (3 
scenarios). Again, most of these were the scenarios involving application of granular products to 
turf and soil, discussed above. 

Occupational Post-Application Risk Assessment 

The registrant submitted studies of residues on turf, transfer of residues, and a post-application 
study of greenhouse workers using treated potting soil. The turf residue transfer study was found 
to be adequate for assessment of golf course workers. 

None of the MOEs for post-application worker scenarios exceeded the Agency's levels of 
concern. Greenhouse or nursery workers are expected to be exposed to the post-application 
residues of potting soil on a regular basis (potentially more than six months per year), for an 
estimated 4 hours per day. The MOE required for long-term exposure is 300. The 12-hour re·· 
entry dose for potting soil handling from the submitted study was used to estimate an MOE of 900 
for intermediate or long-term exposures (wearing a single layer of clothing but no gloves), and a 
cancer risk of 2.9 x 10.5• Different levels of contact with treated turf were estimated, using tractor 
mowing to represent the lower, and hand mowing the higher range of exposure. These exposure 
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MOEs ranged from 650 to 1300. The lifetime cancer risk for mowing is estimated at 2.0 x 10.5 to 
4.0 X 10·', based on the turf residue data. Risks for handling pre-treated seed while planting 
cotton were estimated using PHED surrogate data. Short-term MOEs were between 48,000 and 
60,000 and intermediate-term MOEs between 18,000 and 22,000. Estimated cancer risks for 
private farmers handling and planting treated cotton seed were between 6.8 x 10.8 and 8.4 x 10.8. 

Commercial planters handling treated cotton seed (20 days per year) have an estimated cancer risk 
of2.0 x 10·' to 2.4 X 10·', depending on the amount of pesticide applied. 

Incident Reports: 

Relatively few incidents of illness have been reported due to etridiazole. However, at least two 
incidents were reported in California citing specific health effects from contact with recently 
treated soil. In 1997 an incident involving a greenhouse worker experiencing symptoms after 
potting soil, and on another occasion, a worker handled soil that was treated with etridiazole and 
experienced eye and skin illness for two years. Detailed descriptions of 10 cases submitted to the 
California Pesticide Illness Surveillance Program (1982-1995) were reviewed and in one caSI~, 
etridiazole was judged to be responsible for the health effects. A total of 30 unintentional 
exposures were reported to the Toxic Exposure Surveillance System from 1993 through 1996. All 
thirty cases involved adults and older children ages six to nineteen, nine of which had a minor 
outcome, two with moderate outcome, and none that were considered life-threatening. 

Occupational Exposure Concerns: 

There is a data gap for all seed handling activities, and the studies used for this assessment were 
considered limited, not compliant with study guidelines, not chemical-specific, and should be: 
interpreted together with default scenarios for range-finding purposes. The risk assessments for 
soil-incorporated liquids and granules were also based on surrogate data from groundboom 
operations, and may be considered conservative estimates. There are virtually no applicable data 
(beyond the studies cited) on the use of dust formulations in occupational settings. Therefore, 
data are required for both commercial and on-farm settings. There are no data for engineering 
controls, such as closed systems, for granular formulations. Caution should be used in interpreting 
the scenarios that used default data, given the high vapor pressure of etridiazole, and inhalation 
exposure may be underestimated. Product labeling should be upgraded to comply with 42 CFR 
Part 84 and 29 CFR 134, particularly to require the use of organic vapor filtering respirators 
during mixing and loading, due to the high vapor pressure (Ll x 10-2 mm Hg) of etridiazole. 
Current labeling requires a dust/mist filtering respirator for mixing and loading products 
containing higher concentrations (i.e. greater than 10%) of active ingredient. 

Non-Occupational Risk Assessment 

Although there are no registered homeowner uses of etridiazole, it is registered for use on golf 
courses. Therefore, there is a potential for short-term non-occupational exposure to adults and 
children entering golf courses that have been treated with etridiazole. A risk assessment for this 
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exposure scenario for the general population, including infants and children, was not conducted 
since the short-term dermal toxicological endpoint of concern was based on an in utero effect not 
applicable to these subgroups. An appropriate endpoint applicable to the general popUlation, 
including infants and children, was not available. A risk assessment was conducted for female 
golfers of child-bearing age (13-50 years old) using the developmental NOAEL of 15 mg/kg/day. 
Because the FQPA Safety Factor Committee determined that the 3x FQPA safety factor does not 
apply to the acute dietary risk assessment, it is also not applicable to the short-term dermal risk 
assessment as both assessments are based on the same toxicity endpoint (developmental NOAEL). 
Therefore, an MOE of 100 or greater is adequate for female golfers 13-50 years old. The delmal 
exposure estimate for female golfers was based on a turf transferable residue study as opposed to 
using default residential SOP assumptions. For female golfers (13+ years old), the short-term non
occupational MOE of 17,000 does not exceed the Agency's level of concern. 

Cancer risk estimates were determined for all adult golfers. The exposure estimate was derived 
from the turf transferable residue study data and assumed a four hour exposure occurring 18 times 
a year. The estimated cancer risk for adult golfers is 8.9 x 10.7 

• 

Aggregate Exposure and Risk Estimates 

Acute Aggregate Exposure and Risk Estimates 

The acute aggregate risk estimate includes acute dietary (food and water) exposures only. 

Acute aggregate risk estimates from aggregate exposure to etridiazole in food and watelr do 
not exceed the Agency's level of concern. For the Tier 1 acute dietary exposure analysis, 
tolerance level residues were used and 100% crop treated was assumed for all commodities. For 
all female (13-50 yrs) subgroups (the population of concern), less than 4.6% of the aPAD is 
occupied by dietary (food) exposure. Thus, the acute dietary (food) risk associated with 
etridiazole uses is below the Agency's level of concern. The acute DWLOC for females is 4300 
ppb. The Tier 1 surface water EEC of230 ppb and the Tier 1 groundwater EEC of 0.93 ppb are 
well below the DWLOC. Therefore, HED concludes with reasonable certainty that acute 
aggregate exposure to etridiazole does not exceed the Agency's level of concern. 

Short-Term Aggregate Exposure and Risk Estimates 

The short-term (non-cancer) aggregate risk estimate includes chronic dietary (food and water) and 
short-term non-occupational (golf course) exposures only. There are no homeowner uses for 
etridiazole. Aggregate short- term risk estimates do not exceed the Agency's level of conc,ern. 
In aggregating short-term risk, HED considered background chronic dietary food exposure and 
short-term dermal exposures (golf course scenario) along with potential drinking water exposures. 
The short-term food MOE is 7.5 x 103• The short -term non-occupational (golfer) MOE is 1.7 x 
104

. The total short-term food and non-occupational aggregate MOE value for females (l3+yl's) is 
5.2 x 10'. This MOE is much greater than the acceptable short-term MOE of 100. For surfacf' 

11 



water and groundwater, the estimated average concentrations of etridiazole (57 ppb and 0.93 ppb, 
respectively) are less than the DWLOC of 4300 ppb (for females 13-50 years). Therefore, short
term aggregate exposure for females of child-bearing age (13-50 years) to etridiazole does not 
exceed the Agency's level of concern. 

An aggregate short-term risk assessment for the general popUlation, including infants and 
children, was not conducted since the short-term dermal toxicological endpoint was based on an 
in utero effect and is not applicable to these populations. 

Intermediate-Term Aggregate Exposure and Risk Estimates 

Since recreational, non-occupational activities on golf courses are considered short-term 
exposures and no residential (homeowner) exposure scenarios exist, an intermediate-term 
aggregate risk assessment is not required. 

Chronic (Non-Cancer) Aggregate Exposure and Risk Estimates 

The chronic aggregate risk estimate includes chronic dietary (food and water) exposures only. 
There are no homeowner uses for etridiazole. 

Chronic (non-cancer) aggregate risk estimates from aggregate exposure to etridiazole in 
food and water exceed the Agency's level of concern for infants and children. The chronic 
(non-cancer) dietary (food) risk associated with the registered uses of etridiazole is below the 
Agency's level of concern. When tolerance level residues and 100% crop treated was assumed in 
the chronic (non-cancer) dietary analysis (Tier I), the highest percent of cP AD occupied for all 
subgroups was 31 % for children (1-6 years). For ground water, the Tier 1 EEC of 0.93 ppb is less 
than the DWLOCs for all population subgroups. For surface water, the Tier I EEC of 57 ppb is 
less than the DWLOC for the U.S. population and female (13-19 yrs, and 13-50 yrs) and male (13-
19 yrs ) subgroups. The Tier 1 chronic surface water EEC of 57 ppb exceeded the DWLOC for 
non-nursing infants « Iyr) and children 1-6 years old (40 and 35 ppb respectively). HED noks 
that the EEC values provided by EFED for the GENEEC Tier I model for comparison to chronic 
DWLOCs are not long- term average values. Long- term average values are more appropriate for 
comparison to chronic DWLOCs. The Tier 2 surface water EEC of 0.05 ppb (for 36 year use on 
cotton) does not exceed the DWLOCs for any subpopulation, including infants and children. 

In accordance with OPP policy (S. Johnson, 11117197) if the EECs exceed the DWLOCs, water 
monitoring data are necessary to refine the drinking water exposure estimate. SRRD and EFED 
should determine the nature and extent of the water monitoring data required. 

Cancer Aggregate Exposure and Risk Estimates 

The cancer aggregate risk estimate includes chronic dietary (food and water) and non
occupational (golf course) exposures only. There are no homeowner uses for etridiazole. 
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Cancer aggregate exposure and risk estimates for non-golfers (general popultion) and adult 
golfers exceed the Agency's level of concern. The estimated non-occupational cancer risk for 
adult golfers is 8.9 x 10-7 When a refined Tier 3 (\12 LOQ residue levels and estimated percent 
crop treated information) dietary exposure analysis is performed, the carcinogenic dietary risk 
estimate for etridiazole is 1.6 x 10-7 for the general U.S. population (estimated dietary exposure is 
0.000005 mglkg/day). The cancer dietary (food) risk estimate associated with the proposed 
uses of etridiazole does not exceed the Agency's level of concern. The cancer DWLOC for the 
US population is I ppb. Using a Tier I screening level model (GENEEC) for turf, the estimated 
levels of etridiazole in surface water is 57 ppb (56 day average). The Tier I surface water EEC 
exceeds the cancer DWLOC. HED notes that the EEC values provided by EFED for the 
GENEEC Tier I model for comparison to cancer DWLOCs are not long- term average values. 
Long- term average values are more appropriate for comparison to chronic DWLOCs. Using a 
Tier 2 screening level model (PRZMlEXAMS) for 36 year use on cotton, the estimated level of 
etridiazole in surface water is 0.05 ppb. The Tier 1 groundwater (SCIGROW) EEC is 0.93 ppb. 
The Tier 2 surface water EEC (cotton) and Tier 1 groundwater EEC do not exceed the 
cancer DWLOC. 

In accordance with OPP policy (S. Johnson, 11117/97) if the EECs exceed the DWLOCs, water 
monitoring data are necessary to refine the drinking water exposure estimate. SRRD and EFED 
should determine the nature and extent of the water monitoring data required. 

Reassessment of Tolerances 

Tolerances Listed Under 40 CFR §180.370: 

Provided that the requested label amendments are made, sufficient data are available to reass(~ss 
tolerances for etridiazole residues inion undelinted cottonseed. Based upon the current use 
patterns and the available residue data, the established tolerances for etridiazole residues inion 
undelinted cottonseed can be lowered to 0.1 ppm. 

Sufficient data are also available to reassess the tolerances for residues inion corn and wheat 
commodities. The tolerances for residues of etridiazole inion com and wheat grain at 0.05 ppm 
should be reassessed at 0.1 ppm. The available residue data support the tolerances at 0.1 ppm for 
residues inion com forage and fodder and wheat forage and straw. 

The tolerance for avocados and strawberries should be revoked as the registrant is no longer 
supporting those crops. Additional residue data, as outlined in the EPA import tolerance guid,mce 
document (HED SOP98-6), are required reflecting the use of etridiazole on tomatoes grown 
outside of the United States in order to reassess a tolerance for tomatoes. 

Data indicate that a Category 6(a)(3) {40CFR 180.6(a)3 "no reasonable expectation of finite 
residues"} situation exists with respect to residues of etridiazole and the monoacid metabolite in 
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meat, meat by-products (mbyp), fat, and milk of cattle, goats, hogs, horses, sheep, and in poultry, 
poultry fat, mbyp, and eggs. Therefore, at this time, tolerances for etridiazole in animal 
commodities will be revoked. However, once the outstanding storage stability data on the 
monoacid metabolite is submitted and reviewed, the 6( a)3 status may be reevaluated. 
Additionally, if the current etridiazole use patterns change, it will be necessary to reevaluate the 
6(a)3 status. 

Tolerances Needed Under 40 CFR §180.370: 

New tolerances are needed for etridiazole residues inion the following raw agricultural 
commodities: cotton gin byproducts, peanut nutmeat and hay, sorghum grain and forage, barley 
grain and hay, and safflower seed. The available residue data indicate that tolerances for resiidues 
of etridiazole should be established on these commodities at 0.1 ppm. 

In addition, new tolerances are needed for etridiazole residues inion the following crop group: 
legume vegetables (succulent or dried) crop group and foliage oflegume vegetables, each at 0.1 
ppm. 

Data Requirements 

There are data gaps for etridiazole with regard to the standard Subdivision F Guideline 
requirements for a food-use chemical (40 CFR Part 158.340). The HIARC has recommended 
submission of a multi-generation reproduction study (protocol to include early thyroid 
measurements; pre-mating, adults and pups) due to the concern for potential endocrine disruption. 
In addition, a chronic toxicity study in dogs and a carcinogenicity study in mice, that meet the 
current guidelines, are required. Pending submission and evaluation of these chronic studies, 
additional studies (i.e., delayed neurotoxicity study in the hen, acute neurotoxicity study, 
subchronic neurotoxicity study and/or developmental neurotoxicity study) may be required. 

There is a data gap for all seed handling activities, and the studies used for this assessment were 
considered limited, not compliant with study guidelines, not chemical-specific, and should be 
interpreted together with default scenarios for range-finding purposes. There are virtually no 
applicable data (beyond the studies cited) on the use of dust formulations in occupational settings. 
Therefore data are required for both commercial and on-farm settings. Caution should be used in 
interpreting the scenarios that used default data, given the high vapor pressure of etridiazole, and 
inhalation exposure may be underestimated. Product labeling should be upgraded to comply with 
42 CFR Part 84 and 29 CFR 134, particularly to require the use of organic vapor filtering 
respirators during mixing and loading, due to the high vapor pressure (1.1 x 10" mm Hg) of 
etridiazole. Current labeling requires a dust/mist filtering respirator for mixing and loading 
products containing higher concentrations (i.e. greater than 10%) of active ingredient. 
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The requirements for storage stability data on animal commodities are not satisfied for the 
purposes of reregistration. Data are required depicting the storage stability of the monoacid 
metabolite stored frozen in animal commodities for up to 2 vears. Samples from the poultry and 
ruminant feeding studies were stored frozen for -6 weeks and 2 years, respectively, prior to 
analysis for residues of the monoacid. 

All pertinent product chemistry data requirements are satisfied for the Uniroyal 98.6% T ITGAI, 
except additional data are required concerning UV/visible absorption (OPPTS 830.7050). 
Provided that the registrant submits the data required in the attached data summary table, and 
either certifies that the suppliers of beginning materials and the manufacturing process have not 
changed since the last comprehensive product chemistry review or submits a complete updated 
product chemistry data package, the Agency has no objections to the reregistration of etridiazole 
with respect to product chemistry data requirements. 

2.0 PHYSICAL/CHEMICAL PROPERTIES CHARACTERIZATION 

Description of Chemical 

Etridiazole [5-ethoxy-3-(trichloromethyl)-1 ,2,4-thiadiazole 1 is a soil fungicide and nitrification 
inhibitor used at planting (in furrow soil treatment) for cotton and for seed treatments ofbadey, 
beans, com, cotton, peanuts, peas, safflower, sorghum, soybeans, and wheat. Etridiazole is also 
used on turf (golf courses) and ornamentals (greenhouse and nurseries). 

N--'; 

Empirical F orrnula: 
Molecular Weight: 
CAS Registry No.: 
PC Code: 

\ 
CCI, 

CsHsCl)NpS 
247.5 
2593-15-9 
084701 

Etridiazole is a reddish-brown liquid with a boiling point of 95 C at 1 mm Hg, specific gravity of 
1.5, octanol/water partition coefficient (!("w) of 2.344 x 103

, and vapor pressure of 1.1 x 10-2 rrun 

Hg at 25 C. Etridiazole is practically insoluble in water (-100 ppm at 25 C), and is soluble in 
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acetone, carbon tetrachloride, ethanol, ether, and xylene. Etridiazole hydrolyzes with acids and 
bases. 

Manufacturing-Use Product 

A search of the Reference Files System (REFS) conducted 4/21199 identified a single etridiazole 
manufacturing-use product (MP) registered under PC Code 084701: the Uniroyal Chemical 
Company, Inc. 98.6% technical product (T; EPA Reg. No. 400-413). Only the 98.6% T is subject 
to a reregistration eligibility decision. 

RegulatOl)' Background 

The Terrazole Guidance Document dated 9/80 required additional product chemistry data 
concerning explodability and miscibility (OPPTS 830.6316 and 6319); however, the Terrazole 
(SRR) Reregistration Standard dated 3/30/89 required that all updated product chemistry data be 
submitted in support of the reregistration of etridiazole. Data evaluated under the Guidance 
Document and submitted in response to the Guidance Document requirements were 
re-evaluated/reviewed under the SRR. 

The current status of the product chemistry data requirements for the etridiazole T ITGAI is 
presented in the attached data summary Table Al (Appendix A). Refer to this table for a listiing of 
the outstanding product chemistry data requirements. 

All pertinent product chemistry data requirements are satisfied for the Uniroyal 98.6% T/TGAI, 
except additional data are required concerning UV Ivisible absorption (OPPTS 830.7050). 
Provided that the registrant submits the data required in the attached data summary table, and 
either certifies that the suppliers of beginning materials and the manufacturing process have not 
changed since the last comprehensive product chemistry review or submits a complete updated 
product chemistry data package, the Agency has no objections to the reregistration of etridiazole 
with respect to product chemistry data requirements. 

3.0 HAZARD CHARACTERIZATION 

3.1 HAZARD PROFILE 

Etridiazole has a low order of acute toxicity via oral, dermal, or inhalation routes (Toxicity 
Category III or IV), produces mild irritation to the eyes (Toxicity Category III) and it is a skin 
sensitizer in the Beuhler dermal sensitization assay. 

Subchronic mammalian toxicity studies submitted to the Agency do not meet the current 
Subdivision F guideline requirements for a food-use chemical (40 CFR Part 158.340) and 
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therefore these studies were determined to be unacceptable for regulatory purposes. Hence, 
subchronic toxicity studies were not used in this risk assessment. 

Following chronic exposure in rats, the primary target for etridiazole toxicity is the liver. At 640 
ppm (30.43 mg/kg/day in males, 38.45 mg/kg/day in females), systemic toxicities observed in the 
2-year rat carcinogenicity study included decreased body weight gain in females, increased 
absolute and relative liver weight in males, hepatocytomegaly in males, spongiosis hepatis in 
males, clear, basophilic, and eosinophilic hepatocellular alterations in both sexes, hepatic 
centrilobular pigmentation in females, cholangiectasis in females, renal tubule cell karyomegaly 
in males and females and testicular interstial cell hyperplasia in males. In the two year, non 
guideline chronic toxicity study with dogs, systemic toxicities in both sexes manifested as 
increased serum aspartate transferase (SGOT) and serum alkaline phosphatase (ALK;SAP) 
activity, increased relative liver weights, liver pathology consistent with cholestatic hepatis with 
secondary bile nephrosis and increased prothrombin time at a dose level of25 mg/kglday. 

In accordance with the Agency's Proposed Guideline for Carcinogen Risk Assessment (April 11, 
1993), the HED Cancer Peer Review Committee (CPRC) classified etridiazole as a Group B2 
carcinogen (Probable Human Carcinogen). This classification is based on the following factors: 
(i) occurrence of multiple tumor types in male and female rats (tumor sites noted were the liver, 
bile duct, mammary gland, thyroid, and testes) including the induction of a rare bile duct tumor 
(cholangiocarcinoma), and (ii) non-neoplastic lesions observed in similar target organs that lend 
support to the association of etridiazole exposure with the induction of tumors; increased absolute 
and relative liver weight (males), hepatocytomegaly (males); clear, basophilic, and eosinophilic 
cellular alterations (males and females); cholangiectasis (females); centrilobular pigmentation 
(females); spongiosis hepatis of the liver (males); and testicular interstial cell hyperplasia (males) 
and (iii) positive mutagenicity data. The carcinogenicity study in mice was determined to be 
unacceptable and not adequate for assessment of the carcinogenic potential of etridiazole in this 
speCies. 

For the purpose of human risk characterization, the CPRC concluded that a low dose extrapolation 
model (Q,*) be applied to the experimental animal tumor data. A quantification of risk was 
recommended for each sex using all tumor bearing animals with tumor types that are statistically 
significant for that sex. In addition, a separate risk quantification was performed on the rare bile 
duct tumor, cholangiocarcinoma, for each sex. The estimates of unit risk, Q, *, were obtained by 
application of the Multi-Stage model, Tox_Risk program, Version 3.5, K. Crump, 1994 
(Memorandum: L. Brunsman, 2/10/99). Following these calculations, the most potent unit risk 
Q, *, based on the occurrence of thyroid follicular cell combined adenomas/carcinomas in male 
rats, is 3.33 X 10-2 (mglkg/day)" in human equivalents (converted from animals to humans by use 
of the (mg/kg body weight)3!4 cross species scaling factor]. 
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There was no quantitative or qualitative evidence of increased susceptibility in rats or rabbits 
following pre- andlor postnatal exposure to etridiazole. In the developmental toxicity study in 
rats, reduced fetal body weights and late resorptions at 75 mg/kg/day occurred in the presence of 
maternal toxicity (increased mortality, decreased absolute body weights and body weight gains 
and anogenital matting at dose levels of 30 mg/kg/day). In the prenatal developmental toxicity 
study in rabbits, both fetal and maternal toxicity were observed at the LOAEL of 45 mg/kg/day. 
At this dose, increased mortality and body weight decreases were observed in maternal animals 
and fetal toxicity consisted of reduced fetal body weights, decreased viability and an increase in 
the incidence of skeletal malformations/variations. 

In the multi-generation reproduction study in rats, offspring toxicity (reduced fetal body weights) 
were observed only at a dose (32 mg/kg/day) which resulted in evidence of parental toxicity 
(reduced parental body weights). However, the HIARC determined that this study is 
unacceptable and not adequate for regulatory purposes. 

Although mammalian neurotoxicity studies for etridiazole have not been conducted, these special 
neurotoxicity studies (i.e., delayed neurotoxicity in the hen, acute neurotoxicity, subchronic 
neurotoxicity andlor developmental neurotoxicity) are not required at the present time because 
there is no evidence of neurotoxicity in the available guideline toxicity studies. The request for 
neurotoxicity studies, specifically, a developmental neurotoxicity study in the rat, is placed in 
reserve status pending submission and evaluation of a new multi-generation reproduction study in 
rats and a chronic toxicity in dogs. 

Etridiazole induced positive responses in both the absence and presence of S9 metabolic 
activation in the sister chromatid exchange assays in Chinese hamster ovary cells and in one in 
vitro cytogenetic chromosomal aberration assay in Chinese hamster ovary cells. In the absence of 
S9 metabolic activation, etridiazole induced reverse gene mutations in Salmonella typhimurium. 
There was, however, no evidence of a positive effect in an in vivo cytogenetics micronucleus 
assay in mice and in a second in vitro cytogenetics chromosomal aberration assay in Chinese 
hamster ovary cells. Based on the positive mutagenic and genotoxic responses observed in tht: 
mutagenicity battery, etridiazole is considered a mutagen. 

Analysis of whole body elimination in male and female rats indicated that etridiazole is rapidly 
absorbed and peak elimination occurs within 48 hours of dosing. The metabolite profile in urine 
was similar between sexes and among the four dose groups; metabolites were identified as 
etridiazole carboxylic acid, ethyl (aminocarbonyl) carbamate, N-carboxy oxamic acid and N
acetyl cysteinyl conjugate of etridiazole. 

No dermal absorption study is available in the etridiazole toxicity data base. In addition, the 
dermal toxicity studies submitted to the Agency were evaluated and determined to be inadequate 
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for regulatory purposes. Therefore, the default value of 100% dermal absorption was used in this 
risk assessment. 

There are several data gaps for the standard Subdivision F Guideline requirements tor a food-use 
chemical (40 CFR Part 158.340); a multi-generation reproduction study in rats (protocol to 
include early thyroid measurements; pre-mating, adults and pups), a chronic toxicity study in dogs 
(that meets the chronic toxicity test guidelines), and a carcinogenicity study in mice. In addition, 
there is insufficient data to assess the neurotoxic potential of etridiazole. However, the requt~st for 
additional studies (i.e., delayed neurotoxicity study in the hen, acute neurotoxicity study, 
subchronic neurotoxicity study and/or developmental neurotoxicity study) is placed in reserve 
status pending submission and evaluation of a repeat multi-generation reproduction study in rats 
and a chronic toxicity study in dogs. 

Tables J and 2 summarize the acute, subchronic and chronic toxicity of etridiazole. 

TABLE 1. Acute Toxicity Profile for Etridiazole (Terrazole) 

Tax. 
Guideline MRIO# Study Type' Results Cat. Classification 

870.1100 43724501 Acute Oral - Rat LD" (males) = 1141 mg/kg III Acceptable·· 
(§81-1) (2/8/94) LD" (females) = 945 mg/kg Guideline 

LD50 (males and females 
combined) = 1028 mg/kg 

870.1200 43724502 Acute Dermal - Rabbit LD" (males and females IV Acceptable-

(§81-2) (2/8/94) combined) > 5000 mg/k9 Guideline 

870.1300 43724503 Acute Inhalation - Rat LC50 (males and females IV Acceptable-
(§81-3) (2/8/94) combined) > 5.7 mg/L Guideline 

870.2400 43724504 Primary Eye Irritation - Moderate Eye Irritant III Acceptable-
(§81-4) Rabbit Guideline 

(2/8/94) 

870.2500 43724505 Primary Dermal Non Irritant IV Acceptable-
(§81-5) Irritation - Rabbit Guideline 

(218/94) 

870.2600 43724506 Dermal Sensitization - Moderate Dermal Sensitizer NIA Acceptable-
(§81-6) Guinea pig-unspecified Guideline 

purity of terrazole 
technical 
(1/22/93) 

*The percent active ingredient of the technical test material used in each of the acute tOXicity studies was report,:d as 
98.6% a.i., unless specified otherwise. 
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TABLE 2. Subchronic and Chronic Toxicity Profile for Etridiazole (Terrazole) 

Guideline MRID# Study Type' Results 

870.3100 00001700 90-Day Oral Toxicity - NOAEL (males, females) = 312 ppm 
(§82-1a) Rat, technical; 50% a.i. LOAEL (males, females) = 625 ppm based on increased 

(1964) liver to body weight ratios and grow1h depression 

Classification: Unacceptable-Guideline (not upgradable) 

870.3150 00001699 90-Day Oral Toxicity- NOAEL (males, females) > 1600 ppm 
(§82-1b) Dog, LOAEL (males, females) = not established 

technical; 50% a.L 
(1964) Classification: Unacceptable-Guideline (not upgradable) 

870.3200 00063303 21-Day Dermal Toxicity NOAEL (males, females) = not established 
(§82-2b) - Rabbit, unspecified LOAEL (males, females) = not established 

purity 
(1/11/65) Classification: Unacceptable-Guideline (not upgradable) 

870.3200 00114197 21/28-Day Dermal NOAEL (males, females) = 0.65 mllkg/day 
(§82-2b) Toxicity - Rabbit, LOAEL (males, females) = 1.30 mllkg/day based on 

T errachlor Super X increased kidney to body weight ratios 
Formulation 
(6/65) Classification: Unacceptable-Guideline (not upgradable) 

Chronic Toxicity 

870.4100 00001697 Chronic Toxicity - Dog NOAEL (males, females) = 2.5 mg/kg/day 
(§83-1b) (8/5/68) LOAEL (males, females) = 25 mg/kg/day based on 

increased SGOT and SAP activity, increased liver to body 
weight ratios, liver pathology consistent with cholestatic 
hepatis, secondary bile nephrosis and increased 
prothrombin time. 

Classification: Acceptable-Non Guideline 

870.4200 40747901 Oncogenicity -Rat NOAEL = 100 ppm (4.8/5.9 mg/kg/day, males/females) 
(§83-2a) (6/23/88) LOAEL = 640 ppm (30.43/38.45 mg/kg/day, 

males/females) based on decreased body weight gain 
(females), increased liver weight (absolute and relativ,.), 
renal tubule cell karyomegaly (males, females), 
hepatocytomegaly (males), spongiosis hepatis (males), 
cholangiectasis (females) and centrilobular pigmentation 
(females). 

Etridiazole has carcinogenic potential in the livers of 
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TABLE 2. Subchronic and Chronic Toxicity Profile for Etridiazole (Terrazole) 

Guideline MRID# Study Type" Results 

female rats, and the testes and thyroid of male rats. It 
can also induce cholangiQcarcinoma, a rare tumor, 
predominantly in female rats. 

Classification: Acceptable-Guideline 

870.4200 00093744 Oncogenicity -Mouse NOAEL (males, females) = 640 ppm (91 mg/kg/day) 
(§83-2b) (3/14/81) LOAEL = 1280 ppm (183 mg/k9/day) based on minor 

decreases in body weight and food efficiency, stomach 
hyperkeratosis, nephritis and adrenal and ovarian 
degeneration in females, lung hyperplasia in males, and 
spleen alterations in both sexes 

Under conditions of this study, there was equivocal 
evidence of carcinogenicity based on an increased 
incidence of alveologenic carcinoma female mice. 

Classification: Unacceptable-Guideline (not upgradable) 

DevelopmentallReproductive Toxicity 

870.3700 00120415 Developmental Toxicity Maternal Toxicity 
(§83-3a) - Rat NOAEL = 10 mglkglday 

(5/27/82) LOAEL = 30 mg/kg/day based on clinical signs of toxicity 
(anogenital matting) 
Develoomental Toxicity 
NOAEL = 30 mg/kg/day 
LOAEL = 75 mg/kg/day based on decreased fetal body 
weights and increased late resorptions 

Classification: Acceptable-Guideline 

870.3700 00104999 Developmental Toxicity Maternal Toxicity 
(§83-3b) - Rabbi! NOAEL = 15 mg/kg/day 

(5/22179) LOAEL = 45 mg/kglday based on increased mortality and 
decreased body weights 
Developmental Toxicity 
NOAEL = 15 mg/kg/day 
LOAEL = 45 mg/kg/day based on reduced fetal body 
weights, viability and increased incidence of external and 
skeletal malformations/variations 

Classification: Acceptable-Guideline 

870.3800 00001698 Mul!igeneration Systemic/Parental/Offspring Toxicity 
(§83-4) Reproductive T oxici!y - NOAEL = 80 ppm (4 mg/kg/day) 

Rat LOAEL = 640 ppm (32 mg/kglday) based on reduced 
(1968) body weights of adul! animals and pups 

Reproductive Toxicity 
NOAEL , 640 ppm (32 mgJkg/day) 
LOAEL > 640 ppm (32 mgJkg/day), not established 
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TABLE 2. Subchronic and Chronic Toxicity Profile for Etridiazole (Terrazole) 

Guideline MRID# Study Type' Results 

Classification: Unacceptable-Guideline (not upgradable) 

Mutagenicity 

870.5100 00093742 Gene Mutation in Negative. Etridiazole did not induce a mutagenic or 
(§84-2) Salmonella genotoxic effect under any test condition in any aS8ay. 

typhimurium and 
Escherichia coli 
(11/2/81) Classification: Unacceptable-Guideline (not upgradable) 

870.5100 00073206 Gene Mutation in Positive. Etridiazole induced a mutagenic responsE~ in 
(§84-2) Salmonella Salmonella typhimurium strain TA 100 at noncytotoxic 

typhimurium doses of 0.02, 0.06 and 0.2 I'g/plate ·S9 activation. 
(10177) There was, however, no evidence of a mutagenic e',ffeet in 

the presence of S9 activation. Etridiazole was not 
mutagenic in strain TA98. 

Classification: Acceptable-Nonguideline 

870.5300 00093743 Gene Mutationl In vitro Negative. Etridiazole did not induce a mutagenic e·ffect 
(§84-2) mammalian cell assay in Chinese hamster ovary cells at noncytotoxic 

in Chinese hamster concentrations of 0.001-0.008% (equivalent to 10-81l 
ovary cells jlg/mL) ·S9 activation and 0.001-0.005% (equivalent to 
(11/10181) 10-50 jlg/mL) +S9 activation after a 16 or 5 hour 

inCUbation period, respectively. 

Classification: Acceptable-Guideline 

870.5385 41837501 Cytogeneticsl In vivo Negative. There was no evidence of either a clastogenic 
(§84-2) mouse micronucleus or aneugenic effect in male and female mice administered 

assay 1000 mg/kg etridiazole at any sacrifice time. 
(10/30/85) 

Classification: Acceptable-Guideline 

870.5900 00120414 Other Mutagenic Positive. Etridiazole induced increases in the frequency 
(§84-2) Mechanismsl In vitro of sister chromatid exchanges per cell at concentrations 

Sister Chromatid of 0.002 to 0.005% (equivalent to 20 to 50 I'g/mL) ·S9 
Exchange in Chinese activation and 0.002 and 0.003% (equivalent to 20 and 30 
hamster ovary cells jlg/mL) +S9 activation after a 27.5 or 4 hour incubation 
(1/26/81) period, respectively. 

Classiflcation: Acceptable-Guideline 

870.53751 00120416 Other Mutagenic Positive. Etridiazole induced increases in the freque,ncy 
870.5900 Mechanismslln vitro of sister chromatid exchanges per cell at concentrations 

(§84-2) Cytogeneticsl Sister of 0.003-0.005% (equivalent to 10-50 jlg/mL) -S9 aft"r a 
Chromatid Exchange in 27-28 hour inCUbation period. In addition, etridiazole 
Chinese hamster ovary induced increases in the frequency of cells with structurat 
cells chromosomal aberrations at concentrations of 0.005% 
(6/4/82) and 0,006% (eqUivalent to 50 and 60 jl9/mL) -S9 

activation and 0.003, O. 005 and 0.006% (equivalent to 
30, 50 and 60 jl9/mL) +S9 activation after a 6 or 2 hour 
incubation period, respectively. 
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TABLE 2. Subchronic and Chronic Toxicity Profile for Etridiazole (Terrazole) 

Guideline MRID# Study Type' Results 

Classification: Acceptable-Guideline 

Metabolism 

870.7485 43654801 Metabolism - Rat Etridiazole is rapidly absorbed and peak elimination 
(§85-1 ) (4/28/95) occurs within 48 hours of dosing. The metabolite profile 

in urine was similar between sexes and among the four 
dose groups; metabolites were identified as etridiazole 
carboxylic acid, ethyl (aminocarbonyl) carbamate, N-
carboxy oxamic acid and N-acetyl cysteinyl conjugate of 
etridiazole. 

Classification: Acceptable-Guideline 
.. 

*The percent actIve ingredIent of the test matenal used In the subchromc and chromc tOXICIty studIes ranged from 93 
to 99%, unless specified otherwise. 

3.2 FQPA CONSIDERATIONS 

The FQPA Safety Factor Committee (SFC) (6/3/99) concluded that a safety factor 
is required for etridiazole since there is uncertainty due to the data gaps for the 2-
generation reproductive study in rats. 

The FQP A SFC recommended that the FQP A safety factor for protection of 
infants and children (as required by FQPA) be reduced to 3x because: 

• there is no quantitative or qualitative indication of increased 
susceptibility in the prenatal developmental toxicity studies in rats 
and rabbits 

• although the multi-generation reproduction study in rats was 
determined to be an unacceptable-guideline study and not 
adequate for regulatory purposes by the HIARC. it is noted that th(: 
observed offspring effects in this study occurred only at a 
treatment level which resulted in parental toxicity 

• adequate data are available or conservative modeling assumptions 
are used to assess the potential for dietary (food and drinking 
water) exposure to infants and children. 

Additionally, the FQPA SFC recommended that the weight-of-evidence for the 
FQ P A safety factor recommendation be re-evaluated after all data requirements 
for etridiazole have been satisfied. 
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Application of the Safety Factor 

Population Subgroups 

The FQP A safety factor is applicable to all population subgroups since there is 
uncertainty due to the data gap for the two-generation reproduction study in rats 
which could identifY potential reproductive effects to the parental animals or to 
the offspring following exposure to etridiazole. 

Risk Assessment Scenarios 

The FQPA safety factor for etridiazole is applicable to chronic dietary risk 
assessment and all residential (non-occupational) risk assessments since there 
is uncertainty due to the data gap for the two-generation reproduction study in 
rats which could identifY potential reproductive effects to the parental animals or 
to the offspring following exposure to etridiazole. The safety factor is not 
applicable to acute dietary risk assessment since no increased susceptibility 
was demonstrated following in utero exposure and the two-generation 
reproductive study may not provide information on the potential for effects 
occuring after a single dose (exposure). 

3.3 Other FQP A Considerations 

3.3.1. Cumulative Risk 

EPA does not have, at this time, available data to determine whether etridiazole 
has a common mechanism of toxicity with other substances or how to include 
this pesticide in a cumulative risk assessment. For the purposes of this 
reregistration action, therefore, EPA has not assumed that etridiazole has a 
common mechanism of toxicity with other substances. 

On this basis, the petitioner must submit, upon EPA's request and according to a 
schedule determined by the Agency, such information as the Agency directs to be 
submitted in order to evaluate issues related to whether etridiazole share(s) a 
common mechanism of toxicity with any other substance and, if so, whether any 
tolerances for etridiazole need to be modified or revoked. 

3.3.2. Endocrine Disruption 

The Food Quality Protection Act (FQPA; 1996) requires that EPA develop a 
screening program to determine whether certain substances (including all 
pesticides and inerts) "may have an effect in humans that is similar to an effect 
produced by a naturally occurring estrogen, or such other endocrine effect.. .. " 
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EPA has been working with interested stakeholders, including other government 
agencies, public interest groups, industry and research scientists to develop a 
screening and testing program as well as a priority setting scheme to implement 
this program. The Agency's proposed Endocrine Disrupter Screening Program 
was published in the Federal Register of December 28, 1998 (63 FR71541). The 
Program uses a tiered approach and anticipates issuing a Priority List of 
chemicals and mixtures for Tier I screening in the year 2000. As the Agency 
proceeds with implementation of this program, further testing of etridiazole and 
its end-use products for endocrine effects may be required. 

3.4 DOSE RESPONSE ASSESSMENT 

Table 3 presents the summary of toxicology doses and endpoints for etridiazole 
risk assessment. 

TABLE 3: SUMMARY OF TOXICOLOGY ENDPOINT AND OOSES FOR ETRIDIAZOLE (TERRAZOLE) 

EXPOSURE DOSE ENDPO!NT/STUDYIRA TIONALE/UF/MOE 
SCENARIO (mg/kg/day) 

Reduced fetal body weights, decreased viability and external and skele'tal 

NOAEl=15 
malformations/variations in the rabbit developmental toxicity study. Th.l 
skeletal malformationsivariations (missing sternebrae and tail defects) are 
presumed to occur after a single exposure (dose) and thus are appropfllate 

Acute Dietary for acute risk assessment. Since the selected NOAEL is based on a 

(Females developmental endpoint, it is applicable only to the population subgroup, 

13-50) 
females 13-50 years old. The 100x uncertainty factor includes 10x for 

UF=100 interspecies extrapolation and 10x for intraspecies variation. A FQPA 

FQPA SF=1 
safety factor was not applicable to acute dietary risk assessment since no 
increased susceptibility was demonstrated following in utero exposure and 
the multi-generation reproduction study in rats may not provide informabon 
on the potential for adverse effects occuring after a single exposure (dose). 

Acute RfD = 0.15 mg/kg Acute PAD = 0.15 mg/kg 

Acute Dietary An appropriate endpoint attributable to a single exposure (dose) was not identified in oral 
(General toxicity studies (including the developmental tOXicity studies in rats and rabbits) that is 
POQulation J aoolicable to subpopulations other than females of childbearinq aqe (13-50 years old). 
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TABLE 3: SUMMARY OF TOXICOLOGY ENDPOINT AND DOSES FOR ETRIDIAZOLE (TERRAZOLE) 

EXPOSURE DOSE ENDPOINT/STUDY/RA TIONALElUF/MOE 
SCENARIO (mg/kg/day) 

Increased absolute and relative liver weights, renal tubule cell karyom'.galy, 
hepatocytomegaly and spongiosis hepatis in the two-year carcinogenicity 
study in rats. The HIARC re-assessed the RID and determined that the 

NOAEL~4.8 twa-year chronic toxicity study in dogs previously used to establish thi!; 
value does not meet the current guideline requirements. Due to the 
numerous deflciences observed as a result of the age of this chronic 

Chronic 
toxicity study (1966-1969), it is not adequate for establishing the RID. 

Dietary 
Consequently, the twa-year rat carcinogenicity study was selected for this 
exposure scenario. The uncertainty factor includes 10x for interspecies 
extrapolation, 10x for intraspecies variation, 3x for the FQPA safety factor 

UF~300 
and 3x applied under FIFRA for toxicology data gaps. The FOPA safety 
factor for etridiazole is applied to chronic dietary risk assessment because 

FOPASF~3 uncertainty exists due to the lack of an acceptable multi-generation 
reproduction study in rats, which could identify potential toxicities following 
exposure to etridiazole in the offspring andlor the parental animals. 

Chronic RID = 0.016 mg/kg/day Chronic PAD = 0.005 mglkg/day 

Chronic Group B2 chemical - "Probable human carcinogen" - Q,. = 3.33 x 10-' (mg/kg/day)" in 
(Cancer) human equivalents [converted from animals to humans by use of the (mg/kg body weight)" 
Dietary cross species scaling factor]. 

Denmal A dermal absorption factor of 100% (default value) 
Absorption 

Reduced fetal body weights, decreased viability and external and skeletal 
malformationslvariations in the rabbit developmental toxicity study. An 
adequate dose and endpoint for short-term dermal risk assessment could 
not be identified in two denmal toxicity studies classified by the HIARC als 
unacceptable as the result of the age of the studies and major deficiencies. 
Therefore, a developmental NOAEL from the developmental toxiCity study 

Short-Term in rabbits was selected because: 1) the developmental effects are 
(Dermal Oral considered short-term and thus are appropriate for this exposure period 

& NOAEL"15' (i.e., 1-7 days) of concern, 2) the reproductive/fetal parameters are not 
Inhalation) evaluated in the dermal tOXicity stUdy and thus the consequences of these 

effects cannot be ascertained for the dermal route of exposure and 3) this 
endpoint will provide adequate protection for the subpopulation of femal,es 
13-50 years old (i.e. pregnant workers). Since no inhalation studies are 
available (with the exception of an acute inhalation toxicity study), an ami 
developmental NOAEL of 15 mg/kglday would be protective of all 
population subgroups and is considered appropriate for short-term 
inhalation exposure (1 to 7 days) risk assessment. 

Increased absolute and relative liver weights, renal tubule cell karyomegaly, 
hepatocytomegaly and spongiosis hepatis in the two-year carcinogenicitv 

I ntenmediate- study in rats. This dose/endpoint was selected due to missing or 
Term Oral unacceptable subchronic studies in the etridiazole data base. The 

(Dermal NOAEL=4.8· developmental NOAEL (15 mg/kglday) is not recommended for this time 
& period since the lower NOAEL (4.8 mg/kg/day) in the two-year 

Inhalation) carcinogenicity stUdy in rats is more protective/conservative for the 
intermediate-term dermal and inhalation exposure scenarioslrisk 
assessments. 
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TABLE 3: SUMMARY OF TOXICOLOGY ENDPOINT AND DOSES FOR ETRIDIAZOLE (TERRAZOlE) 

EXPOSURE DOSE ENDPOINT/STUDY/RATIONALE/UF/MOE 
SCENARIO (mg/kg/day) 

Long-Term Increased absolute and relative liver weights, renal tubule cell karyomegaly, 
(Dermal Oral hepatocytomegaly and spongiosis hepatis in the two-year carcinogenicity 

& NOAEL:4.8' study in rats. This dose/endpoint was used for establishing the chronic RID 
Inhalation) and is appropriate for long-term dermal and inhalation exposure 

scenarios/risk assessments. 

MOE 
(Short-Term A MOE of 100 is adequate for occupational exposure risk assessments. 

& A MOE of 100 is required for non-occupational exposure risk assessments (adult golfers). 
Intermediate-

Term) 

MOE A MOE of 300 is required for occupational exposure risk assessments which includes the 
(Long-Term) conventional 1 OOx (1 Ox for interspecies extrapolation and 10x for intraspecies variation and 3x 

applied under FIFRA for toxicology data gaps (Le., the lack of acceptable chronic toxicology 
studies). There are no registered residential uses, therefore the FQPA safety factor is not 
required. 

, 
Since an oral NOAEL was selected, a dermal absorpllon factor of 100% (default value) and an Inhalallon absorption 

factor of 100% (default value) should be used during route to route extrapolation. 

4.0 EXPOSURE ASSESSMENT 

4.1 Summary of Registered Uses 

Etridiazole [5-ethoxy-3-trichloromethyl-l, 2, 4-thiadiazole] is an organic, non-phytotoxic 
soil fungicide that is used to control various species of Pvthium, Phytophthora, Fusarium, 
damp off, and root and stem rots. Etridiazole is manufactured by Uniroyal Chemical 
Company, Inc., the basic producer, and its subsidiary, Gustafson, Inc., under the trade 
name Terrazole®. It is a reddish-brown liquid that is formulated as dusts (2.5% to 5% 
a.i.), granules (1.5% to 5% a.i.), wettable powders (35% a.i.), flowable concentrates (5.8% 
to 44.7% a.i.) and emulsifiable concentrates (4.3% to 44.3% a.i.). Tolerances are 
established for the residues of etridiazole and its monoacid metabolite [3-carboxy-5-
ethoxy- J ,2,4-thiadiazole 1 in or on the following raw agricultural commodities: avocados, 
com, cottonseed, tomatoes, wheat, strawberries, meat, milk, poultry, and eggs (40CFR 
§180.370). Current uses include seed treatments, cotton (as an at-planting soil treatment), 
turf (limited to golf courses) and ornamentals. Etridiazole is registered for use on ten 
crops as a seed treatment (barley, beans, corn, cotton, peanuts, peas, sorghum, soybeans, 
safflower, and wheat). There are no registered homeowner uses. 
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A search of the Agency's Reference Files System (REFS) on 10/99 indicates that there are 
eleven etridiazole end-use products (EPs) with food/feed uses registered to Uniroyal and 
its subsidiary,Gustafson. 

Table 4. Etridiazole End-Vse Products with FoodlFeed Vses Registered to Vniroyal 

Label 
EPA Reg Acceptance Fonnulation Additional Active Ingredients 
No. Date Class Product Name 

400-405 3197 0.5 lb/ga[ EC TERRACLOR SUPER X Emulsifiable PCNB (2 lblgal EC) 

400-406 3/98 2.5%G TERRACLOR SUPER X Granular PCNB (l0% G) 

400-408 12/96 1.53% G TERRACLOR SUPER X With Di-Syston PCNB (6.5% G) and 
disulfoton (6.5%) 

400-422 1/98 4 lb/gal EC TERRAZOLE4EC 

400-455 6/95 0.5 Ib/gal FIC TERRACLOR SUPER X Flowable PCNB (2 Ib/gal FIC) 

400-456 12/96 3.8%G TERRACLOR SUPER X I8.8G PCNB (15.0% G) 

400-475 1/97 0.4 Ib/gal EC TERRACLOR SUPER X Plus Di-Syston PCNB (1.5 lb/gal EC) and 
disulfoton (1.5 [b/gal EC) 

7501-54 11/96 5%0 TERRACLOR SUPER X 20-5 Dust With PCNB (20% G) 
Graphite 

7501-57 11196 0.5 [b/gal EC TERRA-COA T L-205N Seed Treatment PCNB (2 Iblgal EC) 
Fungicide with Dye 

7501-111 5/95 2.5%0 4-WA Y For Seed Disease Control Seed Captan (18% G), Maneb 
Protectant Fungicide (18.75% G), PCNB (10% G) 

7501-153 5/95 2.5%0 4-WAY Peanut Seed Protectant Fungicide Captan (18% G), Maoeb 
(18.75% G), PCNB (10% G) 

= 

A review of the labels listed above and supporting residue data indicate that the following 
label amendments are required: 

Use directions on all labels permitting an in-furrow application to cotton should be 
amended to prohibit the use on cotton seed previously treated with etridiazole. 

Use directions on all labels permitting seed treatment applications should be 
amended to stipulate the requirement to dye the treated seeds with an EP A
approved dye unless treated seed meets the requirement exemptions outlined in 
40CFR 153.155. 

Use directions on all labels permitting seed treatment applications should be 
amended to prohibit the use of treated seed for food, feed, or oil purposes. 
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All EP labels should be amended to specify the rotational crop restrictions 
delineated by the confined rotational crop study. Although the etridiazole 
rotational crop study indicated a 120-day plant-back interval (PBI) is needed for 
root crops, the Gustafson labels for EPs used as seed treatments (7501-54, -57, 
-III, and -153) should be amended to specify a 12-month PBI for root crops 
owing to the requirements for the PCNB active ingredient; the labels allowing at
planting in-furrow uses on cotton already specify a 12-month PBI for root crops 
on account of PCNB. A 3D-day PBI should be established for leafy vegetables, 
small grains, and other rotated crops. Alternatively, if the registrant desires 
shorter plantback intervals, limited crop field trials should be conducted according 
to OPPTS Test Guidelines 860.1900. 

A comprehensive summary of the registered food/feed use patterns of etridiazole, based 
on the product labels registered to Uniroyal and Gustafson, is presented in Table A2 
(Appendix A). A tabular summary of the residue chemistry science assessments for 
reregistration of etridiazole is presented in Table A3 (Appendix A). The conclusions 
listed in Table A3 regarding the reregistration eligibility of etridiazole food/feed uses are 
based on the use patterns registered by the basic producers, Uniroyal and Gustafson. All 
end-use product labels should be amended such that they are consistent with the basic 
producer's labels. 

4.2 Dietary Exposure 

4.2.1 Food Exposure 

a. Nature of the Residue 

Plants 

The qualitative nature of the residue in plants is adequately understood based on cotton, 
soybean, and wheat metabolism studies. The currently regulated residues of concern are 
etridiazole and its monoacid metabolite, 3-carboxy-5-ethoxy-l,2,4,-thiadiazole. The 
Metabolism Advisory Review Committee (MARC) concluded on 5/99 that the residues of 
concern in plants consist of etridiazole and its monoacid metabolite (D255738, D. 
DrewlM.Centra, 1113/99). 

In the wheat metabolism study, parent compound was nondetectable in wheat grain, 
forage and straw grown from seed treated with [14C]etridiazole at lOx the registered rate. 
Neither parent etridiazole or its mono acid metabolite were found in wheat grain treated at 
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the lOx rate. The major metabolite groups identified in wheat forage were 3-carboxy-S
hydroxyethoxy etridiazole (3 I .0% TRR, 0.45 ppm); combined residues of the monoacid 
and 3-hydroxymethyl-etridiazole (20.8% TRR, 0.30 ppm); and glucosides of3-
hydroxymethyl-etridiazole (JO.O%TRR, 0.14 ppm). The major metabolite groups 
identified in wheat straw were 3-carboxy-S-hydroxyethoxy etridiazole (47.2%TRR, 1.94 
ppm); combined residues of the monoacid and 3-hydroxymethyl-etridiazole (J O. 7% TRR, 
0.44 ppm combined); and glucosides of3-hydroxymethyl-etridiazole (l3.7%TRR, 0.56 
ppm). Natural constituents such as glycolic, malonyl oxarnic, and oxalic acids accounted 
for 12.8-20.S% of the TRR in forage and straw and all of the '4C-activity identified, 
84.8% of the TRR, in grain. 

In the cotton metabolism study, parent compound and related metabolites were 
nondetectable in cottonseed or foliage grown in soil treated with ['4C]etridiazole at the 
100x rate and harvested at maturity 5 months after planting. Similar results were 
observed in soybean immature plants and seed harvested 30-45 days (forage and hay) and 
- 3 months (seed) after seed treatment with ['4Cletridiazole at lOx. Etridiazole in soybean 
seed and forage was extensively degraded and the major components of the 14C-activity 
identified as endogenous biomolecules. 

Livestock 

The qualitative nature of the residue in animals is adequately understood based upon 
acceptable ruminant and poultry metabolism studies. The current tolerance expression 
includes etridiazole and the monoacid. The MARC (D255738, D. DrewlM. Centra, 
11/3/99) has determined that etridiazole and its monoacid metabolite are the residues of 
concern to be regulated in animal commodities. 

The available poultry and ruminant metabolism studies indicate that etridiazole is 
extensively degraded, mainly to non-thiadiazole ring containing natural components; 
parent compound was not identified in any animal tissue, eggs or milk. No thiadiazole 
ring-containing metabolites were identifed in any animal tissue, eggs or milk with the 
exception of the monoacid in goat liver (0.002 ppm normalized to Ix maximum 
theoretical dietary burden) and in hen liver (0.0001 ppm- 0.0002 ppm normalized to Ix 
maximum theoretical dietary burden). 

In the hen metabolism study conducted at a feeding level of 50 ppm for 6 days (500x the 
maximum theoretical dietary burden for poultry, total '4C-residues (TRR) were 5.32-8.46 
ppm in liver, 1.41-3.49 ppm in fat and muscle, and 0.023-I.S2 ppm in eggs (residues had 
not plateaued in eggs by day 6); the only ring-containing metabolite identified was the 
monoacid which accounted for 1-2% of the TRR (0.05-0.08 ppm) in liver and was 
nondetectable in eggs. 
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After 6 days offeeding at 50 ppm of ['4C]etridiazole (l72x the maximum theoretical 
dietary burden for dairy cattle) TRR were 12.6-17.6 ppm in goat liver, 0.17-5.74 ppm in 
kidney, muscle, and fat, and up to 0.464 ppm in milk. No ring-containing metabolites 
were identifed in milk or tissues with the exception of the monoacid accounting for - 2% 
(0.35 ppm) of the TRR in liver. 

b. Residue Analytical Methods 

Adequate anal)1ical methodology is available for data collection and enforcing tolerances 
of etridiazo1e, as currently defined, on animal and plant commodities. 

The Pesticide Analytical Manual (PAM) Vol. II describes a GLC/ECD method for 
determining etridiazole per se (Method 1), and a HPLCIUV method for determining the 
monoacid metabolite (Method A), each inion plant commodities (avocado, cottonseed, 
and strawberries). The reported sensitivity of the methods for residues of etridiazole and 
the monoacid is 0.05 ppm for each analyte. PAM Volume II does not describe any 
methods for enforcing tolerances for residues in animal commodities; however, the 
Etridiazole SRR (3/30/89) indicates that two Agency validated methods are available for 
tolerance enforcement, a GCIECD method entitled, "Determination of Residues of 
Terrazole in Chicken Matrices," capable of quantitating etridiazole per se in eggs and beef 
liver, and a HPLC method (CAM-47-81) that determines the monoacid in eggs and beef 
liver. These methods should be included in future updates of PAM Volume II. 

Residue data on crop and animal commodities have been collected using the above 
GCIECD and HPLC methods with only minor modifications involving changes in 
solvents and cleanup procedures. 

c. Multiresidue Method Testing 

The registrant has submitted multiresidue testing data (MRID 43259601) for etridiazole 
and its monoacid metabolite using FDA multiresidue Protocols B, C, D, and E; Protocol 
A was not used as the analytes do not possess the N-methylcarbamate moiety. These data 
have been forwarded to FDA (DP Barcode D205025, L. Edwards, 7/24/94). The FDA 
PESTDATA database (PAM Volume I, Appendix I, 3rd edition, 1994) indicates that 
etridiazole is completely recovered (>80%) by Multiresidue Protocol D and E (PAM I 
Sections 232.4 and 211.1), and partially recovered (50-80%) by Multiresidue Protocol E 
(PAM I Section 212.1). Recovery data for the monoacid metabolite were not reported in 
this edition of PAM I. 

d. Storage Stability Data 

The requirements for supporting storage stability data for etridiazole residues in plant 
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commodities are satisfied for the purposes of reregistration. The available storage 
stability data indicate that residues of etridiazole per se and the monoacid are stable in 
frozen cottonseed for up to 12 months. These data adequately support the cotton residue 
field trial in which samples of cottonseed and gin trash were analyzed within -1 year of 
collection, Processed fractions were not analyzed as residues were non-quantifiable in the 
RAe after 6x treatment. 

The metabolism studies conducted on cotton, soybean, and wheat to support seed 
treatment uses on barley, beans, corn, cotton, peas, peanuts, safflower, sorghum, 
soybeans, and wheat are adequately supported by storage stability data indicating that 
[

14CJetridiazole residues were stable in frozen samples and extracts for the duration of 
these studies. 

The requirements for storage stability data on animal commodities are not satisfied for the 
purposes of reregistration. Data are required depicting the storage stability of the 
monoacid metabolite stored frozen in animal commodities for up to 2 years. Samples 
from the poultry and ruminant feeding studies were stored frozen for -6 weeks and 2 
years, respectively, prior to analysis for residues of the monoacid. 

The available storage stability data indicate that etridiazole per se is stable in poultry 
muscle, fat, skin, and eggs stored at -20 C for up to 6 weeks, the approximate period of 
frozen storage for samples in the poultry feeding study, etridiazole is not stable in frozen 
giblets (pooled liver, heart, and gizzard). Etridiazole per se was also shown to be stable in 
goat liver stored at -20 C for -1 week, but declined by - 50% after 7 months of frozen 
storage. These data support the poultry feeding study with respect to etridiazole per se. 
As samples from the ruminant feeding study were analyzed for residues of parent 
compound within one month of collection, no additional data are required depicting the 
storage stability of etridiazole per se in cow tissues and milk. 

e. Magnitude of the Residue in Crop Plants 

For purposes of reregistration, the requirements for magnitude of the residue data inion 
plants are fulfilled for the in-furrow application to cotton and are waived for the seed 
treatment uses on barley, beans, corn, cotton, peanuts, peas, sorghwn, safflower, and 
wheat. 

In addition to the metabolism study demonstrating that residues of parent and the 
monoacid are non-detectable in cottonseed or foliage harvested at maturity after 
treatment at 100x, adequate residue data are available to reassess the current tolerance for 
residues inion undelinted cottonseed. Residues of etridiazole per se were <0.005 ppm « 
limit of quantitation) inion four samples of cottonseed harvested 138-145 days after in
furrow at-planting treatment with etridiazole (2.5% G) at 1.8lb ai/A, 6x the maximwn 
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seasonal rate (DP Barcode 0244960, S, Law and D. Soderberg, 1/19/99). Data from older 
studies (E. Zager memo dated 2/1182) also suggest that quantifiable residues are unlikely 
in cotton treated with etridiazole according to the current use pattern. In ten trials 
conducted in five states, cotton was treated with etridiazole (4Ib/gal EC) at-planting at 
0.5-1.0 lb ai/A (1.3-2.6x rate) orpostemergence (2-4 leaf stage) at 0.251b ai/A, and 
residues of etridiazole were <0.02 «LOQ) in the majority of the samples analyzed; only 
one sample treated at planting at the 1.3x rate bore detectable residues of etridiazole per 
se at 0.06 ppm. Residues of the monoacid were <0.05 ppm «LOQ) inion all samples 
analyzed. The available data suggest that a tolerance at the combined LOQs is 
appropriate for residues of etridiazole inion cottonseed. 

Cotton gin byproducts are now considered a significant livestock feed item (OPPTS.GLN 
860.1000, Table I). HED has previously concluded (DP Barcode 0244960, S. Law/D. 
Soderberg, 1119/99) that residue data provided from two tests on cotton gin byproducts 
derived from cotton grown from seed treated at 6x partially satisfies the requirement for 
data on cotton gin byproducts. As data from the cotton processing and metabolism study 
conducted at exaggerated rates indicate that etridiazole residues are unlikely to be 
quantifiable in gin trash, additional data on cotton gin byproducts are not required. The 
available data indicate that a tolerance at the combined LOQs is needed for residues of 
etridiazole inion cotton gin byproducts. 

The Etridiazole SRR (3/89) required radio tracer uptake studies to support etridiazole seed 
treatment uses on barley, beans, peanuts, peas, safflower, soybean, and sorghum because 
no residue data were available to support these uses. At that time, no tolerances were 
established for these commodities because seed treatment uses were considered non-food 
uses. [Note: Tolerances were established for residues of etridiazole inion com and wheat 
commodities because the use patterns on these crops allowed pre-plant, at-planting, or 
postemergence treatments in addition to seed treatments. Currently, the registrant is 
supporting only seed treatment use on com and wheat.] As detectable 14C-activity was 
expected in the aerial portions of these crops, the registrant proposed conducting 
metabolism studies designed to provide sufficient radioactivity in the mature crop to 
permit residue characterization and identification (P Deschamp, 1122/93). HED concurred 
(DP Barcode D188371, P. Deschamp, 3/4/93) and required metabolism studies on 
soybeans and wheat conducted at exaggerated rates to support reregistration of etridiazole 
seed treatments. 

In the metabolism studies, etridiazole per se was non-detectable inion all cotton, soybean, 
and wheat matrices analyzed. However, residues of the monoacid were detected as a 
component of 
14C-residues in wheat forage (20.8%TRR, 0.30 ppm) and straw (J0.7%TRR, 0.44 ppm) 
treated at lOx. In addition, residues of the monoacid accounted for 4% of the TRR (0.033 
ppm) in rotational wheat forage grown at the 30-day PBI in soil treated with 
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[14C]etridiazole at -I x rate. These data indicate that residues of the monoacid would not 
be expected to exceed 0.04 ppm in wheat forage and straw grown from seed treated at Ix. 
Based on these results, appropriate tolerances for residues of etridiazole inion 
commodities grown from etridiazole treated seed should be set at the combined LOQ (0.1 
ppm) of the available enforcement methods for etridiazole and the monoacid. 

Additional residue data, as outlined in the EPA import tolerance guidance document 
(HED SOP98-6), are required reflecting the use of etridiazole on tomatoes grown outside. 
of the United States in order to reassess a tolerance for tomatoes. 

f. Magnitude of the Residue in Processed F ood/F eed 

The reregistration requirements for magnitude of the residue in processed food/feed 
commodities are fulfilled for cottonseed. Residues of etridiazole per se were <0.005 ppm 
«LOQ) inion cottonseed grown from seed treated at 6x the registered rate; as no 
quantifiable residues were found in the RAe samples, cottonseed processed fractions 
were not analyzed. The registrant did not analyze for the monoacid; however, as residues 
of the monoacid were nondetectable in cottonseed from the 100x metabolism study, 
additional data on the metabolite in cottonseed processed commodities are not required. 

In addition, the requirement for magnitude of the residue in processed food/feed 
commodities is considered fulfilled for seed treatment uses on crops with processed 
commodities (barley, com, peanuts, safflower, sorghum, soybean, and wheat). As 
residues of etridiazole and the monoacid were nondetectable in soybean seed and wheat 
grain from the exaggerated rate (lOx) soybean and wheat metabolism studies, processing 
studies or tolerances are not required for processed fractions of barley, com, peanuts, 
sorghum, safflower, soybean, and wheat. 

g. Magnitude of the Residue in Meat, Milk, Poultry, and Eggs 

Provided that storage stability issues are resolved, the reregistration requirements for 
magnitude of the residue in meat, milk, poultry, and eggs are satisfied. Based upon the 
established or reassessed tolerances for etridiazole residues inion animal feed items, the 
calculated maximum theoretical dietary burdens for livestock are presented below: 
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Table 5 Calculation of Maximum Dietary Burdens (worst case) of Livestock for Etridiazole 

Feed Commodity % Dry Matter a % Diet a 

! Beef Cattle 

Tolerance (ppm) b 

Dietary Contribution 
(ppm) , 

com grain I 88 I 60 e-� ____ o_I ____ +� ___ ....:.o.,,0-'-7 ___ l 
1f------c"o.:.:m=...:::.--If---4.:.:0'----~1 0.1 I 0.10 

forag!: I --

I TOTAL BURDEN I I 100 I I 0.17 

! Dairy Cattle 

1f-1 ____ -'-;,,;.:.::~::'--___ If-__ 2_5 ___ ~.f_I----0-.I----e1 ____ O._24 ___ .~ 
I sorghum I 86 ~I 0.1 I 

grain I - 0.05 

If_I~TO~T~A~LB~U~~~E~N--__ -,I-------IL~I~OO---LI----------_LI ____ o=.2~9 ___ ll 

I Poultry 

1~1 ____ c::::o:::m:.!g;:.:ra::.:in~_1 NIA I 80 f_1---o-.I----fl---0-.0-8--l 

1::-1 .... I :: ~ 
com 
milled 
products 

I TOTAL BURDEN 

I Swine 

1~1-----c:.:o:.::m::.g=:r.::ai::.:n--1 NIA I 80 .f_I---...:O.:.:.I----el---c.o.c.0.:.8---l...: 

~~I 0.1' I 0.02 
com 
milled 
products 

TOTAL BURDEN 

OPPTS 860 Guidelines Table I (August 1996). 

Current or reassessed tolerance from Table 6. 

100 

Contribution ~ [tolerance I % DM (if cattle)] X % diet). 

Based upon the 0.1 ppm tolerance for residues in/on com grain. 
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In the ruminant feeding study conducted at feeding levels of 0.1, 1.0, and 10 ppm (0.3x, 
3.4x, and 34x the dietary burden for dairy cattle), residues ofetridiazole per se and the 
monoacid were non-detectable (each <0.05 ppm) in muscle, kidney, and liver at all dose 
levels. Fat samples from two high-dose cows bore residues of etridiazole per se at 0.04 
and 0.12 ppm. Fat samples were not analyzed for the monoacid (residues of the 
metabolite were not expected in fat due to its solubility in water). Residues of etridiazole 
per se were non-detectable «0.01 ppm) in milk samples with the exception of a few 
samples, at all dose levels, bearing trace amounts at 0.0 I ppm. Residues of the monoacid 
were <0.05 ppm in milk samples from the 10 ppm feeding level. In a separate study on 
one cow fed at 1000 ppm (3450x) for 3 days, residues of the monoacid were 0.08 ppm in 
milk and non-detectable in muscle, liver, and kidney. 

In the poultry feeding study, hens were dosed with etridiazole at 0.1,1.0 or 10 ppm (lx, 
lOx, and 100x the dietary burden for poultry). At the 10 ppm dose (lOOx), residue levels 
of etridiazole per se and the monoacid were each <0. I ppm «LOQ) in meat, fat, skin, 
giblets (pooled liver, heart, and gizzard), and <0.0 I and <0.05 ppm, respectively, in eggs 
«LOQ). [The available storage stability data indicate that residues of etridiazole per se 
in giblets decline by 78% after 6 weeks of frozen storage, the storage interval for giblet 
samples from the feeding study; however, data from the poultry metabolism study 
indicate that residues of etridiazole and the monoacid would not exceed O. I ppm in liver 
at the SOOx feeding level]. 

These data indicate that a Category 6(a)(3) {40CFR 180.6(a)3 "no reasonable expectation 
of finite residues"} situation exists with respect to residues of etridiazole and the 
monoacid metabolite in meat, mbyp (meat by-products), fat, and milk of cattle, goats, 
hogs, horses, sheep, and in poultry, poultry fat, mbyp, and eggs. Therefore, at this time, 
tolerances for etridiazole in animal commodites will be revoked. However, once the 
outstanding storage stability data on the monoacid metabolite is submitted and reviewed, 
the 6(a)3 status may be reevaluated. Additionally, if the current etridiazole use patterns 
change, it will be necessary to reevaluate the 6(a)3 status. 

h. Magnitude of the Residue in Water, Fish, Irrigated Crops 

Etridiazole is not registered for use on potable water or aquatic food and feed crops; 
therefore, no residue chemistry data are required under these guideline topics. 

i. Magnitude of the Residue in Food-Handling Establishments 

Etridiazole is not registered for use in food-handling establishments; therefore, no residue 
chemistry data are required under these guideline topics. 
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j. Confined Accumulation in Rotational Crops 

An adequate confined rotational crop study has been submitted. Radioactive residues in 
rotational crops grown in ['4C]etridiazole-treated (0.413 Ib ail A, -I x) soil were 
adequately identified/characterized. The metabolic profile of etridiazole in rotational 
crops is qualitatively similar to the profile elucidated in primary crops. 

At the 3D-day PBI, no parent compound was found in any of the rotational crop matrices 
analyzed, and minor amounts of the monoacid were found in wheat forage (4% TRR, 
0.033 ppm[monoacid plus other compounds that are not of toxicological concern]). The 
principle residues identified were metabolites grouped by the registrant under the 
designation "FI" accounting for 12-47% of the TRR and including 2-imino-3-(p-D
glucopyranosyl) propanoic acid; 3-[3-(1,2,4-thiadiazolyl»)-2-propanoic acid; 3-
(acetylamino)-3-oxopropanoic acid; glycolic acid; glycine; and acetamide. Major 
components of the residue also included the 3-carboxy-5-hydroxyethoxy etridiazole 
metabolite (7-38%TRR), and group "F4a" metabolites including 3-hydroxymethyl 
etridiazole conjugates and 3-carboxy- etridiazole methyl ester «3-36%TRR). Minor 
amounts of3-hydroxymethyl etridiazole and its reduced form «1-8%TRR) were found. 

In turnips at the 3D-day PBI, TRR were 0.18-2.38 ppm; parent and the monoacid 
metabolite were nondetectable «0.005 ppm). At the 120-day PBI, TRR were 0.013-0.017 
ppm in turnip tops (immature) and wheat forage and straw, and <0.01 ppm in mature 
turnip tops and roots and wheat grain; however, no parent compound or metabolites of 
etridiazole were identified above 0.005 ppm in any matrix at this interval. At the 365 day 
PBI, TRR in turnips and wheat did not exceed 0.01 ppm. 

At the 30 day PBI, TRR were 0.054 ppm in mature lettuce. At the 120 day PBI, TRR in 
lettuce did not exceed the trigger value of 0.0 I ppm. Residues of etridiazole and the 
monoacid were nondetectable «0.005 ppm) in lettuce. 

Based on these results, rotational crop restrictions should be established at 30 days for 
leafy vegetables and 120 days for root crops, small grains and other rotated crops. 
However, owing to the requirements for the PCNB active ingredient, Gustafson seed 
treatment EP labels (7501-54, -57, -111, and -153) should be amended to specify a 12-
month PBI for root crops; the labels allowing at-planting in-furrow uses on cotton already 
specify a 12-month PBI for root crops on account ofPCNB. No tolerances for 
inadvertent residues of etridiazole are required for these crop groups when planted at the 
appropriate plantback interval. 

k. Field Accumulation in Rotational Crops 

Limited field studies are not required provided that all EP labels are amended to reflect 
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the PBIs suggested by the the results of the confined study discussed above. 
Alternatively, if the registrant desires shorter plantback intervals, limited crop field trials 
should be conducted (OPPTS Test Guidelines 860.1900). 

l. Tolerance Reassessment Summary 

Tolerances for residues of etridiazole are currently expressed in terms of etridiazole and 
its monacid metabolite under 40 CFR §180.370. The Metabolism Advisory Review 
Committee (MARC) has concluded that the residues of concern in plant and animal 
commodities include etridiazole and its monoacid metabolite. A summary of the 
etridiazole tolerance reassessment for crops and livestock commodities and recommended 
modifications in commodity definitions are presented in Table 6. 

Tolerances Listed Under 40 CFR §180.370: 

Provided that the requested label amendments are made, sufficient data are available to 
reassess tolerances for etridiazole residues in/on undelinted cottonseed. Based upon the 
current use patterns and the available residue data, the established tolerances for 
etridiazole residues in/on undelinted cottonseed can be lowered to 0.1 ppm. 

Sufficient data are also available to reassess the tolerances for residues in/on com and 
wheat commodities. The tolerances for residues of etridiazole in/on com and wheat grain 
at 0.05 ppm should be reassessed at 0.1 ppm. The available residue data support the 
. tolerances at 0.1 ppm for residues in/on com forage and fodder and wheat forage and 
straw. 

The tolerance tor avocados and strawberries should be revoked as the registrant is no 
longer supporting those crops. Additional residue data, as outlined in the EPA import 
tolerance guidance document (HED SOP98-6), are required reflecting the use of 
etridiazole on tomatoes grown ouside of the United States in order to reassess a tolerance 
for tomatoes. In the absence of such data, the current tolerance for tomatoes should be 
revoked as the registrant is no longer supporting use on domestically gro'wn tomatoes. 

Data indicate that a Category 6(a)(3) {40CFR 180.6(a)3 "no reasonable expectation of 
finite residues"} situation exists with respect to residues of etridiazole and the monoacid 
metabolite in meat, mbyp (meat by-products), fat, and milk of cattle, goats, hogs, horses, 
sheep, and in poultry, poultry fat, mbyp, and eggs. Therefore, at this time, tolerances for 
etridiazole in animal commodites will be revoked. However, once the outstanding storage 
stability data on the monoacid metabolite is submitted and reviewed, the 6(a)3 status may 
be reevaluated. Additionally, if the current etridiazole use patterns change, it will be 
necessary to reevaluate the 6(a)3 status. 
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Tolerances Needed Under 40 CFR §180.370: 

New tolerances are needed for etridiazole residues inion the following raw agricultural 
commodities: cotton gin byproducts, peanut nutmeat and hay, sorghum grain and forag"'. 
barley grain and hay. and safflower seed. The available residue data indicate that 
tolerances for residues of etridiazole should be established on these commodities at 0.1 
ppm. 

In addition. new tolerances are needed for etridiazole residues inion the following crop 
group: legume vegetables (succulent or dried) crop group and foliage of legume 
vegetables, each at 0.1 ppm. 

Table 6. Tolerance Reassessment Summary for Etridiazole 

Current Tolerance 
Commodity Tolerance Reassessment Comment 

(ppm) (ppm) 

Tolerances listed under 40CFR 180.370 

I Avocados 

I 
0.15 Revoke The registrant is no longer supporting use on 

avocados. 

Com. field. grain 

~r 
Residue data indicate that the tolerance for ~ 
residues inion com grain should be increased to 
0.1 ppm. 

Com. fodder I 0.1 10 I 

I I Com. forage I 0.1 10.1 

I Cotton, seed 

I 
0.2 

1
0

.
1 The available data support lowering the l tolerance. Cotton. undelinted seed 

I Strawberries I 0.2 I Revoke The registrant is no longer supporting use on l strawberries. 

I'o~~' I' To Be The registrant is no longer supporting use on 
Determined domestically grown tomatoes. Tolerance to be 

determined based on import residue field trial 
data (HED SOP 98.6). 

I Wheat, grain I 0.05 

1

01 Residue data indicate that the tolerance for 
residues inion wheat grain should be increased to 
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Current Tolerance ] Commodity Tolerance Reassessment Comment 
(ppm) (ppm) 

0.1 ppm. 

Wheat, forage I 0.1 101 I I 
I Wheat, straw I 0.1 10.1 I I 
Eggs 0.05 Revoke A Category 6(a)3 situation exists with respect to 

residues of etridiazole and the monoacid 
metabolite in livestock commodities. 

Milk I 0.05 

I Fat, mbyp, and meat of poultry I 0.10 

Fat of cattle, goats, hogs, 

I 
0.10 

horses, and sheep 

Meat and mbyp of cattle, 0.10 
goats, hogs, horses, & sheep 

Tolerances needed under 40CFR 180,370 

Cotton gin byproducts 

~I 
The available data support establishing a l 
tolerance of 0.1 ppm for residues in cotton gin 
byproducts. 

Foliage of legume vegetables 

~I 
Residue data support establishing a 0.1 ppm l 

crop group tolerance on the foliage of legume vegetables 
crop group. 

Legume vegetables (succulent 

~I 
The available data support establishing a l 

Or dried) crop group tolerance of 0.1 ppm for residues in the legume 
vegetables (succulent or dried) crop group. 

I Barley, grain I None 10.1 Residue data support a 0.1 ppm tolerance. 

I Barley, hay I None 10.1 

! Peanut, nutmeat I None 10.1 

I Peanut, hay I None 101 

I Safflower seed I None 10.1 

I Sorghum, grain I None 10.1 

Sorghum, forage None 0.1 

m. Codex Harmonization 

There are currently no Codex Maximum Residue Limits (MRLs) established for residues 
of etridiazole inion plant or animal commodities (electronic correspondence from S. Funk, 
4/20/99). 
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4.2.2 Dietary Exposure and Risk Analysis (Food Sources) 

Acute and chronic (non-cancer) and cancer dietary exposure analyses for etridiazole were 
performed using the Dietary Exposure Evaluation Model (DEEMTM). The DEEMTM 
analysis evaluated the individual food consumption as reported by respondents in the 
USDA 1989-92 Nationwide Continuing Surveys of Food Intake by Individuals (CSFIl) 
and accumulated exposure to the chemical for each commodity. No Pesticide Data 
Program (PDP) or Food and Drug Administration (FDA) monitoring data were available 
and crop field trial data were not required for crops on which etridiazole is used as a seed 
treatment (DI88371. P. Deschamp, 3/4/93). Field trial data were available only for 
cottonseed at a 6x application rate (in-furrow at-planting treatment). Residues of 
etridiazole were non-detectable « LOQ) in the cottonseed field trial. Available 
metabolism data indicate that a Category 6(a)3 {40CFR 180.6(a)3 "no reasonable 
expectation of finite residues"} situation exists with respect to residues of etridiazole in 
meat, poultry, poultry and meat by-products, fat, milk and eggs. Therefore. animal 
commodities are not included in the dietary risk assessment. The risk assessment may be 
modified upon establishment of a tolerance to support use on imported tomatoes. 

a. Acute Dietary Exposure Analysis 

For the acute analysis. tolerance level residues and 100% CT (crop treated) were assumed 
for all commodities (Tier 1). Etridiazole use on domestically grown tomatoes is no longer 
being supported by the registrant and etridiazole may be used on imported tomatoes. A 
conservative 100% CT was used for all tomato commodities (assumes all tomatoes 
consumed are treated with etridiazole). The established tolerance for domestic tomatoes 
(0.15 ppm) was used for the residue level for tomato commodities. 

Dietary exposures and associated acute risk for all female (l3-50yrs) subgroups are shown 
in Table 7. 

Table 7. Summary of Results of Acute DEEM Analysis for Etridiazole 

95th Percentile 99th Percentile 99.9th Percentile 
Subgroups 

Exposure %aPAD Exposure %aPAD Exposure %aPAD 
(mg/kg) (mg/kg) (mg/kg) 

Females 0.001371 < 1.0 0.002390 1.6 0.003330 2.2 
( 13+/pregnantinot 
nursing) 

Females 0.001754 1.2 0.002468 1.6 0.003019 2.0 
(l3+lnursing) 
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Females (l3-19/not 0,002008 1.3 0.003375 2.2 0,006850 
pregnantlnot nursing) 

Females (20+lnot 0,001313 < l.0 0,002457 1.6 0,004169 
pregnant/not nursing) 

Females 0,001541 1.0 0,002795 1.9 0,005323 

(13-50 years) 

aPAD - 0,15 mg/kg 

The results of the acute analysis indicate that at the 951h
, 991h

, and 99,91h percentile the 
acute dietary risk associated with the proposed uses of etridiazole does not exceed the 
Agency's level of concern (percent aP AD does not exceed 100%). 

b. Chronic (Non-Cancer) Dietary Exposure Analysis 

4,6 

2.8 

3.6 

For the chronic (non-cancer) analyses, tolerance level residues and 100% CT were 
assumed for all commodities (Tier 1). Etridiazole use on domestically grown tomatoes is 
no longer being supported by the registrant and etridiazole may be used on imported 
tomatoes. A conservative 100% CT was used for all tomato commodities (assumes all 
tomatoes consumed are treated with etridiazole). The established tolerance for domestic 
tomatoes (0.15 ppm) was used for the residue level for tomato commodities. 

Chronic (non-cancer) dietary exposures for the U.S. population and other subgroups are 
presented in Table 8. 

Table 8. Summary of Results from Chronic Non-Cancer DEEM Analysis for Etridiazole. 
(951h Percentile) 

Subgroups Exposure %cPAD 
(mg/kg/day) 

U,S, Population 0.000688 14 

Non-nursing Infants 0,001024 20 

Children 1-6 yrs 0,001534 31 

Females 13-19 yrs (not 0,000676 14 

pregnant/not nursing) 

Females 13-50 yrs 0,000538 II 

Males 13-19 yrs 0,000767 15 

cPAD - 0,005 mglkgjday 
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The results of the chronic analysis indicate that at the 95 th percentile of exposure, the 
chronic (non-cancer) dietary risk associated with the proposed uses of etridiazole does not 
exceed the Agency's level of concern (percent cPAD does not exceed 100%). 

c. Cancer Dietary Exposure Analysis 

For the cancer analysis, tolerance level residues and 100% CT were asswned for all 
commodities. The cancer analysis was further refined and included residue levels of y, 
the combined LOQs for etridiazole and monoacid metabolite (0.05 ppm) for all 
commodities except tomatoes. The established tolerance for domestic tomatoes (0.15 
ppm) was used for the residue level for tomato commodities. Weighted average %CT 
estimates (BEAD 6/99) were used in the refined cancer analysis. Imported tomato 
commodities were estimated by BEAD to have less than 1% CT. 

When tolerance level residues and 100% CT are used in the analysis, the carcinogenic risk 
estimate for etridiazole is 1.6 x 10-5 for the general U.S. population. When the analysis is 
refined using residue levels of 1/2 the combined LOQs for etridiazole and monoacid 
metabolite (0.05 ppm) for all commodities except tomatoes (domestic tomato tolerance 
was used for tomato commodities) as well as weighted average %CT estimates (BEAD 
6/99), the chronic dietary exposure is 0.000005 mg/kglday and the carcinogenic risk 
estimate for etridiazole is 1.6 x 10-7 for the general U.S. population, which is less than the 
level the Agency generally considers to be negligible for excess lifetime cancer risk. 

4.2.3 Dietary Exposure (Drinking Water Sources) 

The amount of data for etridiazole in the Pesticides in Ground Water Database (EPA 734·-
12-92-001, Sept. 1992) is very limited. It reported that etridiazo1e was sampled only in 
six wells in CA in 1989. Of six samples, none had detections (detection limit not 
reported). The Agency currently lacks sufficient water-related exposure data from 
monitoring to complete a quantitative drinking water exposure analysis and risk 
assessment for etridiazole. Therefore, the Agency is presently relying on modeled 
estimated environmental concentrations (EECs). Generic Estimated Environmental 
Concentrations (GENEEC) and/or PRZMlEXAMS (both product estimates of pesticide 
concentration in a farm pond) estimate EECs in surface water and Screening 
Concentration in Ground Water (SCI-GROW) (an empirical model based on actual 
monitoring data collected for a number of pesticides that serve as benchmarks) predicts 
EECs in ground water. These models take into account the use patterns and 
environmental profile of a pesticide, but do not include consideration of the impact that 
processing raw water for distribution as drinking water would likely have on the removal 
of pesticides from the source water. The primary use of these models by the Agency at 
this stage is to provide a coarse screen for assessing whether a pesticide is likely to be 
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present in drinking water at concentrations that would exceed human health levels of 
concern. 

For any given pesticide, the SCI-GROW model generates a single EEC value of pesticide 
concentration in ground water. That EEC is used in assessments of both acute and 
chronic dietary risk. It is not unusual for the ground water EEC to be significantly lower 
than the surface water EECs. The GENEEC model generates several time-based EEC 
values of pesticide concentration in surface water, ranging from O-days (peak) to 56-days 
(average). The GENEEC peak EEC is used in assessments of acute dietary risk; the 
GENEEC 56-day (average) EEe is used in assessments of chronic (non-cancer and 
cancer) dietary risk. PRZM/EXAMS provides longer duration (up to 36-year) values of 
pesticide concentration in surface water and is mainly used when a refined EEC is needed. 

The Environmental Fate and Effects Division (EFED) provided a drinking water 
assessment for etridiazole (11110/99, DP Barcodes DI97335, D199852, D204218, 
D2l0821, D244974, D218283, D249680, D251 134, D252277, D252739). Tier 1 
GENEEC estimated environmental concentrations (EEes) in surface water were 
estimated based on the application of etridiazole to cotton (I in-furrow at- planting 
application at 0.381b ai/A), seed treatment (l application at O.OOllb ai/A) and application 
to golf course turf. The use on turf, which is limited to golf courses only, represents the 
most significant etridiazole use in terms of the potential to contaminate water. According 
to the registrant, the recommended application rate is 5.71b ai/A (the initial application at 
3.8 Ib ai/A, followed by a second application at 1.9 Ib ai.!A after 5-10 days). For the 
purpose of calculating GENEEC EECs for use in the human health risk assessment, 
EFED used a typical application rate of7.6lb ai/A (two applications at 3.81b ai/A at 10 
day intervals). 

EFED also submitted a Tier 1 (SCIGROW) EEe for etridiazole in groundwater based on 
the typical application rate to golf courses. EFED did not submit a Tier 1 groundwater 
(SCIGROW) EEC for etridiazole use on cotton. 

The maximum label application rate of3.8 Ib ai/A applied five times (19 Ib ail A/yr 
maximum) was considered a very limited use because it is only applied on tees and greens 
and was therefore not used in the human health risk assessment. Note that the current 
maximum allowable golf course turf application rate (5 applications at 3.8 lbs a.i./ A for 
tees and greens) may result in increased (EECs) for surface water and groundwater. 

The Tier 2 (PRZMIEXAMS) model is not suitable for estimating EECs from pesticide use 
on turf. Therefore, a 36 year mean EEe is not available for etridiazole use on golf course 
turf. A Tier 2 (PRZMIEXAMS) 36 year mean surface water EEe was provided by EFED 
(D260263, R. Lee,11/10/99) based on the application ofetridiazole to cotton (one annual 
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in-furrow application of 0.38 lb ai/A for 36 years). 

All EECs provided by EFED reflect parent-only (etridiazole) values and do not include 
the regulated monoacid metabolite (3-carboxy-5-ethoxy-1 ,2,4-thiadiazole). EECs may be 
higher when the monoacid metabolite is included in the surface water and groundwater 
estimates. 

Ground Water (EECs) 

Results from Tier I (SCIGROW) modeling, which represents upper bound estimates of 
the concentration that might be found in groundwater from the typical use of etridiazole 
on turf, indicates that levels of etridiazole in groundwater are not likely to exceed 0,93 
ppb. 

Surface Water (EECs) 

Results from Tier I (GENEEC) modeling, which represents upper bound estimates ofthe 
concentration that might be found in surface water from the typical use of etridiazole on 
turf (golf courses), indicates that levels of etridiazole in surface water are not likely to 
exceed 230 ppb for the peak (acute) and 170 ppb for the average 56-day (chronic). 

Further refinement of the surface water EECs from etridiazole use on golf courses is not 
possible as the Tier 2 models (PRZM and EXAMS) are not suitable for turf uses. A Tier 
2 (PRZMlEXAMS) modeling was performed for cotton (in-furrow application ofO.38lb 
ai/A for 36 years) and indicated that etridiazole concentrations would not exceed 0.05 
ppb in surface water for the 36 year mean (chronic- cancer). 

Environmental Fate 

Based on the available environmental fate data, etridiazole is a mobile compound with 
moderate persistence. Although etridazole is considered very mobile, under the proposed 
application rates for cotton and ornamental plants, the chemical may have a low potential 
to effect the quality of ground water because of its rapid dissipation via volatilization with 
the low application rates for these crops. However, the higher application rates proposed 
for turf, when combined with vulnerable conditions, are likely to result in surface water 
contamination. Once in an aqueous environment, etridiazole may persist due to its 
resistence to abiotic degradation, i.e., etridiazole is stabile to hydrolysis and aqueous 
photolysis. 

The primary route of dissipation of etridiazole is volatilization and to a lesser degree 
aerobic soil metabolism. Etridiazole is moderately labile. It is stable to hydrolysis and 
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aqueous photolysis; however, it is somewhat susceptible to soil photolysis, Under aerobic 
soil metabolism conditions, etridiazole dissipates slowly following a biphasic pattern 
consistent with a chemical that readily volatilizes and undergoes slow aerobic 
degradation, Similar degradation products were observed in the soil photolysis and the 
aerobic soil metabolism studies, although the ratios of the degradates in each of the 
studies were different. Terrestrial field dissipation studies show that etridiazole has low 
to moderate persistence (t\i2=4-33 days) and appear to confirm substantial volatilization as 
evidenced by low recoveries one day after application. 

The relatively rapid dissipation of etridiazole in the field suggests a low potential for the 
chemical to reach surface waters. However, at the proposed higher application rate, then: 
is a high likelihood that etridiazole will reach surface waters. Golf courses represent 
particularly vulnerable areas for run offto surface waters. Since etridiazole dissipation is 
dependent on both volatilization and soil metabolism and thus is markedly impacted by 
the length of time that it resides in the field, etridiazole may reach surface waters 
following high rain events that produce runoff a few days to weeks after application. 
Since etridiazole is relatively stable to abiotic degradation (hydrolysis, aqueous 
photolysis), it may persist for considerable periods of time in aquatic areas with long 
residence times and low microbiological activity. 

4.2.4 Drinking Water Levels of Comparison 

A drinking water level of comparison (DWLOC) is the concentration of a pesticide in 
drinking water that would be acceptable as a theoretical upper limit in light of total 
aggregate exposure to that pesticide from food, water, and residential uses. HED uses 
DWLOCs internally in the risk assessment process as a surrogate measure of potential 
exposure associated with pesticide exposure through drinking water. In the absence of 
monitoring data for a pesticide, the DWLOC is used as a point of comparison against the 
conservative EECs provided by computer modeling (SCI-GROW, GENEEC, 
PRZMlEXAMS). A DWLOC may vary with drinking water consumption patterns and 
body weights for specific sUbpopulations. 

HED calculates DWLOCs by a two-step process: exposure [food + (if applicable) 
residential] is subtracted from the PAD to obtain the maximum acceptable exposure 
allowed in drinking water; DWLOCs are then calculated using that value and HED 
default body weight and drinking water consumption figures. In assessing human health 
risk, DWLOCs are compared to EECs. When EECs are less than DWLOCs, HED 
considers the aggregate risk [from food + water + (if applicable) residential exposures 1 to 
not exceed a level of concern. 

DWLOCs were calculated and compared to model estimates of etridiazole concentrations 
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in ground and surface water. Based on the acute and chronic dietary exposure estimates 
drinking water levels of comparison were calculated using the formulas presented below: 

DWLOC,hmmJugIL) 
chronic water exposure (mglkglday) x (body weight) 

consumption (L) x 10-3 mglug 

where chronic water exposure ~ [chronicPAD - chronic food exposure (mglkglday)j 

DWLOCacute (ugIL) [water exposure (mglkglday) x (body weightl] 

[consumption (L) x 10-3 mglug] 

where acute water exposure ~ [acutePAD - acute food exposure (mg/kglday)] 

DWLOCcancer (uglLl [chronic water exposure (mglkg bwlday) x (body weight (kg»] 

[water consumption (L) x 10-3 mglug] 

chronic water exposure (mglkg/day) '" Negligible risk - [average food exposure (mgJkglday)1 
Q" 
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The Agency's default body weights and consumption values used to calculate DWLOCs 
are as follows: 70 kg/2L (adult male), 60 kg/2L (adult female), 10 kg/IL (infants and 
children). 

Given the conservative nature of the water models, if the model estimated concentrations 
are lower than the DWLOCs, then the Agency can conclude with reasonable certainty that 
the true levels of the pesticide in the vast majority of surface and ground water that is us(~d 
as drinking water would be less than the DWLOCs. 

Table 9. Drinking Water Levels of Comparison 

Population Subgroups 
DWLOC, 

ppb 

ACUTE 

Females l3-50 yrs 4300 

CHRONIC (non-cancer) 

U.S. Population ISO 

Non-nursing Infants 40 

Children 1-6 yrs 35 

Females 13-19 (not preglnot 
l30 nursing) 

Females 13-50 yrs l30 

Males 13-19 yrs ISO 
CHRONIC (cancer) 

U.S. Population (non-golfers) 1.0 
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4.3 Non-Dietary Exposure Assessment 

4.3.1 Criteria for Conducting Exposure Assessments 

An occupational and/or residential exposure assessment is required for an active 
ingredient if: (I) certain toxicological criteria are triggered and (2) there is potential 
exposure to handlers (i.e., mixers, loaders, applicators, etc.) during use or to persons 
entering treated sites after application is completed. 

Short-, intermediate-, and long-term occupational exposures to etridiazole are anticipated, 
while non-occupational exposures (i.e., golfer exposure) are anticipated to be only short
term after application. These assumptions are based upon the labels,l information 
supplied by the registrant,2 and usage reviews by the Biological and Economic 
Assessment Division (BEAD).3 

4.3.2 Summary of Toxicity Concerns Relating to Occupational and Residential 
Exposures 

The toxicological database on etridiazole is considered incomplete, and endpoints of 
concern, other than oral, are not route-specific. Although etridiazole has low acute 
toxicity, it does cause skin and eye irritation. Etridiazole produces tumors in rats and is 
considered a probable human carcinogen.4 

a. Acute Toxicity Categories 

Etridiazole has low acute oral, dermal, and inhalation toxicity and produces moderate 
irritation to the eyes (Toxicity Categories III and IV). It is a moderate skin sensitizer. 

h. Toxicology Endpoints Used in the Risk Assessment 

Short-term Dose and Endpoint For Risk Assessment (Dermal and Inhalation): A 
developmental NOAEL of 15 mg/kg/day based on reduced fetal body weights, decreased 
viability and increased skeletal malformations/variations observed at the LOAEL of 45 
mglkglday. 
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Intennediate- and Long-tenn Dose and Endpoint for Risk Assessment(Dennal and 
Inhalation): A NOAEL of 4.8 mg/kg/day based on increased absolute and relative liver 
weights, renal tubule cell karyomegaly, hepatocytomegaly and spongiosis hepatis in mal,e 
rats observed at the LOAEL of 30.43 mg/kg/day. 

Except for an acute inhalation toxicity study, no inhalation studies are available. An 
acceptable dennal absorption study was not available. Since an oral NOAEL was 
selected, a dennal absorption factor of 100% (default value) and an inhalation absorption! 
factor of 100% (default value) should be used during route to route extrapolation. In 
addition, the acidic pH of Terrazole technical (3-4 in water) would cause considerable 
skin irritation and would most likely breach the skin barrier. 

The dennal and inhalation equivalent oral doses should be added together and compared 
to the NOAEL to detennine the margin of exposure (MOE). 

Carcinogenicity: Etridiazole is classified as a Group B2 carcinogen (Probable Human 
Carcinogen) based on the occurrence of mUltiple tumor types in male and female rats. 
The Q,* = 0.0333 (mg/kg)"'. 5 

Margins of Exposure for OccupationallResidential Exposure Risk Assessment 

The HIARC detennined that the risk assessment for short-, intennediate-, and long-tenn 
dennal and inhalation exposures are required. For occupational exposure, a MOE of 100 
is adequate for short- and intennediate-tenn dennal and inhalation risk assessments, and a 
MOE of 300 is required for long-tenn dennal and inhalation exposure risk assessments 
due to the data gap for a chronic toxicity study in dogs. For non-occupational exposure 
risk assessments, a MOE of 100 is adequate for females 13-50. Because a short-tenn 
dennal toxicological endpoint of concern was not identified for the general population, 
and the FQPA Safety Factor Committee detennined that the 3x FQP A safety factor does 
not apply to the acute dietary risk assessment, it is also not applicable to the short-tenn 
dennal risk assessment as both assessments are based on the same toxicity study. 
Therefore, a post-application re-entry risk assessment was not perfonned for the general 
population or for children on treated golf course turf. 

4.3.3 Incident Data 

The following is a summary of the incident data reviewed by J. Blondell ofHED 6 

A pesticide incident occurred in 1997 (Incident #5351-1), when a woman experienced 
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dizziness, shortness of breath, and malaise. She was participating in a study involving 
four workers who hand potted soil for nearly three days at a greenhouse. All applications 
were made at the appropriate intervals but one post treatment was done at four hours 
instead of twelve hours required by the label. No further information on the disposition of 
the case was reported. 

Poison Control Center Data - 1993 through 1996 

A total of30 unintentional exposures were reported to the Toxic Exposure Surveillance 
System from 1993 through 1996. All thirty cases involved adults and older children ages 
six to nineteen, nine of which had a minor outcome, two with moderate outcome, and 
none that were considered life-threatening. Eight cases were seen in a health care facility, 
none were hospitalized, and none were admitted for critical care. There were too few 
cases with outcome determined to do a meaningful comparison on the number of 
symptomatic cases. The percent of cases seen in a health care facility was only slightly 
above the average for all pesticides. These comparisons are shown in the table below. 

California Data - 1982 through 1995 

Detailed descriptions of 10 cases submitted to the California Pesticide Illness Surveillance 
Program (1982-1995) were reviewed. In one case, etridiazole was judged to be 
responsible for the health effects. In the one case, a worker handled moist soil that was 
treated with etridiazole and experienced eye and skin illness for two years. The case did 
not require hospitalization or was not known to take time off work due to the exposure. 

On the list of the top 200 chemicals for which the National Pesticide Telecommunications 
Network (NPTN) received calls from 1984-1991 inclusively, etridiazole was not reported 
to be involved in human incidents. Relatively few incidents of illness have been reported 
due to etridiazole. 
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Comparison bemeen etridiazole and all pesticides for percent cases with symptomatic outcome (SYM), 
rmderate or rmre severe outcome (MOO), life-threatening or futaloutcome (llFE-TH), seen Jin a health 
care fucility (HeF), hospitalized (HOSP), or seen in an intensive care t.mit (IaJ) for adults and children 
six years and older reported to Poison Control Centers. 1993-1996. 

~ Pesticide II SYM* I MOD* UFE-TIl* HCF* I HOSP* ICIcu* II 
I Etridiazole II 85% I 15% 0% 27% 0% [~ 
II ALL 1c:J~ 0.37"10 21% 7.(1'10 [33% 
II PESTICIDES 
* SymptomatIc cases based on those cases w1th a mmor, rmdernte, major, or fatal medical outca:re. 
IXnominator for SYM, J\1I), and urn TIl is the total cases WJere medical outcome was determined 
IXnominator for HCF is all exposures. IXnominator for HOSP and I CU is all cases seen in a health care 
facility. 
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4.3.4 Summary of Use Patterns and Formulations 

a. Occupational Use Products 

According to the EPA OPP REFS label tracking system, there are 27 active labels, 
including 1 technical concentrate, 3 wettable powders (WP), 8 granular, 8 emulsifiable 
concentrate (EC), 4 flowable concentrates (FC), and 3 dust formulations. Note that 
products made by Scotts are not restricted-use labeled, yet may contain up to 40% 
etridiazole. Also note that etridiazole is combined in some active labels with other 
fungicides and pesticides, some of which are also carcinogens, in the same product. At 
the present, no policy exists for addressing multiple active ingredients, but the Agency 
recognizes that additional acute or chronic health risks may be added in these cases. Some 
of the other active ingredients, e.g. captan, disulfoton, thiophanate-methyl, and aldicarb, 
are being evaluated by the Agency at this time for handler and post-application health 
risk. 

All of the labels require a minimum of a single layer of protective clothing, either long
sleeved shirt and long pants or coveralls, chemical-resistant gloves, and shoes with socks 
for handlers. The seed treatment dust label requires a double layer of clothing. All but 
two of the labels require a minimum of a dust/mist respirator for mixer/loaders or other 
handlers. The labels for neither the granular product nor the liquid seed treatment require 
use of a respirator. The Worker Protection Standard designated reentry interval (REI) for 
post-application workers is currently set at 12 hours after application for all products. 
Workers entering prior to 12 hours must wear WPS-specified clothing and may only 
perform limited functions. 

Residential Use: There are currently no homeowner uses for etridiazole. 
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ACTIVE PRODUCT REGISTRATIONS 

Registration % Active Formulation Product Name 

Number Ingredient 
---------------------------------------------------------------------------.-------------------
000264-00319 2.5 G TEMIK TSX GRANULAR PESTICIDE 
000400-00405 5.8 EC TERRACLOR SUPER X EMULSIFIABLE 
000400-00406 2.5 G TERRACLOR SUPER X GRANULAR 
000400-00408 1.63 G TERRACLOR SUPER-X SOIL FUNGICIDE WI 

DI-SYSTON 
000400-004 I 3 98.6 T TERRAZOLE TECHNICAL 
000400-00416 35 WP TERRAZOLE 35% WETTABLE POWDER 
000400-00417 25 EC TERRAZOLE 25% EMULSIFIABLE 
000400-00419 5 G TERRAZOLE 5% GRANULAR FUNGICIDE 
000400-00422 44 EC TERRAZOLE 4EC 
000400-00423 40.7 F TERRAZOLE 4 FLOWABLE FUNGICIDE 
000400-00455 5.8 F TERRACLOR SUPER X FLOWABLE 
000400-00456 3.8 G TERRACLOR SUPER X 18.8G 
000400-00475 4.3 EC TERRACLOR SUPER X PLUS DI-SYSTON EC 
007501-00054 5.0 D GUSTAFSON TERRACLOR SUPER X 20-5 DUST 

WITH GRAPHITE 
007501-00057 5.8 EC GUSTAFSON TERRA-COAT L-205N 
007501-001 I 1 2.5 D GUSTAFSON 4-WAY SEED PROTECT ANT 
007501-00153 2.5 D 4-WAY PEANUT SEED PROTECTANT FUNGICIDE 
034704-00679 5.8 EC PCNB + LIQUID SEED TREATER 
058 I 85-00005 30 EC KOBAN30 
058185-00007 30 WP TRUBAN FUNGICIDE 30% WETTABLE POWDER 
058185-00008 25 EC TRUBAN FUNGICIDE 25% EMULSIFIABLE 

CONCENTRATE 
058185-00010 15 WP BANROT BROAD SPECTRUM FUNGICIDE 40% 

WETTABLE POWDER 
058185-00013 5 G TRUBAN FUNGICIDE 
058185-00016 1.3 G KOBAN 1.3 G 
058185-00019 40.7 F KOBAN FLOWABLE [40%] 
058185-00020 40.7 F TRUBAN FLOWABLE [40%] 
058185-00023 3 G BANROT 8-G FUNGICIDE 
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b. Type of Pesticide and Targeted Pests 

Etridiazole [5-ethoxy-3-trichloromethyl-1 ,2,4-thiadiazole 1 is a soil fungicide used to 
control damping off and root and stem rots caused by species of Pythium and 
Phytophthora. The specific mechanism of action is not known, but is believed that the 
thiazoles, of which etridiazole is a member, break down in the soil to either isothiocyanate 
or a dithiocarbamate. It is a reddish-brown liquid that is formulated as wettable powders, 
emulsifiable concentrates, dusts, and granules. 

c. Registered Use Sites and Use Patterns 

As etridiazole is used only as a soil-incorporated fungicide and seed treatment, there are a 
limited number of use patterns. It is used for at-planting in-furrow crop soil treatments 
(only cotton at this time); as a soil treatment, either by drenching or addition to potting 
soil, for ornamentals and interiorscapes; on ornamental turf and golf course fairways, 
greens, and tees, either by spray or broadcast application; and as a seed treatment, applied 
in either large commercial facilities, or at the farm. Total annual use of etridiazole is 
estimated by BEAD at approximately 75,000 Ib ai (these estimates are approximate and 
therefore totals by crop may not exactly concur with overall total cited). An estimated 
42,500 Ibs ai of etridiazole is applied to cotton at planting, with a typical application rate 
of about 0.17 Ibs ai/acre. About 28,000 Ibs ai of etridiazole are believed to be applied by 
nurseries; mainly to control for root diseases (USDA, NAPIAP Report, I-CA-96). About 
5,000 Ibs ai of etridiazole are also applied annually to golf courses. All of the dusts are 
formulated by one company, Gustafson, for seed treatment. Only a limited amount of seed 
treatment (less than 1% of the market per BEAD) is done in this country using this active 
ingredient, but all active labels are evaluated for handler and post-application health risks. 
Etridiazole is registered for use as a seed treatment on barley, beans/peas, peanuts, com, 
safflower, sorghum, soybeans and wheat; of these crops, peanuts have received a modest 
amount of treatments with etridiazole. 

At this time, products containing etridiazole are intended for occupational uses only. No 
homeowner uses are referenced on any etridiazole labels reviewed. The Scotts labels for 
turf application do not proscribe use by private individuals, but the company 
representative stated these products were sold to PCOs only, and sales materials are 
targeted at landscape and turf professionals. The 10 percent (%) granular golfcourse turf 
product should contain the statement "for professional use only." (memo from J.Evans to 
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J. Mitchell, 11116/94 re: Graybeard Waivers, wherein EPA granted waiver for golf course 
use only, on condition of specific labeling prohibiting application to home lawns, sod 
farms, or municipal parks)7 A non-occupational risk assessment is required for the 
exposure of the public to treated turf. Exposure of the public to etridiazole residues on 
golf course turf is anticipated to occur infrequently. 

d. Application Rates 

Application rates are based on the registered label, but also take into account the physical 
nature of the use site, the physical nature of the formulation (e.g., form and packaging), 
the equipment required to deliver the chemical to the use site, the application rate required 
to achieve an efficacious dose, along with seasonal limit to applications. 

In-furrow crop treatment rates (soil-incorporated) for etridiazole range from 0.13 to 0.38 
lbs. ai per acre. Soil is also treated for ornamental plants for nurseries and greenhouses. 
The typical rate for soil drench treatment is 6 ozs. ai/lOOO sq. ft. (0.375 Ib/l000 sq. ft. or 
16.3 lb/acre), with a range of 1.5 oz. ai/IOOO sq. ft. (0.093 lb) to 17.5 oz aillOOO sq. ft. 
(1.091b ai/lOOO sq. ft. or 47.61b ai/acre). Etridiazole can also be added dry to potting 
soil, typically at 1.1 oz ai/cubic yard. Application to turf on golf courses is in the range of 
0.7 to 2.8 oz ai/lOOO sq. ft. (1.91b ai/acre to 7.61b ai/acre). Seed treatment rates range 
from 0.0078 lb aill 00 lbs seed to 0.0625 lb aill 00 lb seed. 

4.4 Occupational Exposure and Risk Assessment 

4.4.1 Methods and Types of Equipment for Mixing, Loading, and 
Application 

Wettable powder, flowable concentrates, and emulsifiable concentrates of etridiazole 
require mixing with water to the label-specified dilution. This is usually performed by 
scooping or pouring the formulation into a mixing tank, often of 100 gallons or more in 
capacity, with mechanical agitation to keep the resulting emulsion homogenized and 
prevent variations in application strength. Smaller amounts may be handled when 
applying these formulations either in a low-pressure hand wand, or via a tiller-planter (or 
seed drill)-mounted system, where smaller total quantities are applied. Large commercial 
operations, such as seed treatment, may have mechanical, automated, metered pumps that 
require only connecting the formulation to the pump. Small seed treatment operations, 
such as seed box (or "hopper box") mixing, and soil mixing may be done by measuring 
small amounts by hand (wearing label-required gloves) into the mixing device. Granular 
and dust formulations are scooped or poured (without mixing) directly into the application 
device. 
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Etridiazole emulsions and granules may be applied to cotton in-furrow using planters with 
spray attachments. As noted above, seed may also be treated in the planter box before 
planting. Emulsions may be applied to soil or turf using boom sprayers or smaller 
sprayers attached to tractors, all-terrain vehicles (ATVs), or mowers. Granular 
formulations may be applied to soil or turf using broadcast or cyclone spreaders trailered. 
behind one of these vehicles. Portable, strap-on spreaders ("belly grinders") and push
type (cyclone) spreaders may also be used in turf maintenance, particularly for spot 
treatments. Hand dispersal or power dust blowers are occasionally used for application to 
trenches or small areas. Soil drenching may be done by automated irrigation systems 
(chemigation), and/or by low- or high-pressure hand-held spray wand. The label does not 
list hand sprinkling (i.e., watering can) and this use in commercial application is 
considered unlikely. 

4.4.2 Handler Exposure Scenarios 

HED has determined that short- (up to seven days) and intermediate-term (up to 180 days) 
exposure to pesticide handlers is likely during the occupational use of etridiazole in 
agricultural, greenhouse, nursery, and golf course environments. The anticipated use 
patterns and current labeling indicate 25 major occupational exposure scenarios based on 
the types of equipment and techniques that can potentially by use to make etridiazole 
applications. These 25 different scenarios, which are presented as a total of 56 methods to 
account for variable application rates, serve as the basis for the quantitative exposure risk 
assessment developed for occupational handlers. These scenarios include: 

(1 a) mixing and loading of wettable powder formulation for golf course ground boom 
application; 
(1 b) mixing and loading of wettable powder formulation for chemigation application; 
(2) loading granular formulation for in-furrow soil application; 
(3a) mixing and loading liquid (ECIFC) formulation for in-furrow soil application; 
(3b) on-farm seed treatment using liquid formulation; 
(3c) loading/application ofliquid (EC/FC) formulation for seed treatment (commercial, 
Uniroyal Vitavax study data); 
(4d) seed handling during liquid seed treatment (commercial, Uniroyal Vitavax study 
data); 

(5) loading dust [using wettable powder as surrogate] formulation for seed treatment 
(commercial); 
(6a) spraying golf course turf with groundboom equipment; 
(6b) applying liquid in-furrow [groundboom surrogate]; 
(7) loading and applying granular formulation in-furrow (broadcast surrogate); 
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(8) mixing, loading, and applying liquid (EC/FC) in-furrow [groundboom surrogate]; 
(9a) treating seed manually using dust formulation on farm (study data); 
(9b) treating seed manually using liquid (EC) formulation on farm; 
(l0) mixing, loading, and applying liquid (EC/FC) formulation as drench using low
pressure hand wand; 
(II) mixing and applying wettable powder formulation as soil drench using high pressure 
hand wand; 
(12) loading and applying granular formulation to golf course turf with "belly grinder"; 
(13) loading and applying granular formulation to golf course turf with push-type cyclone 
spreader; 
(14) loading and applying granular formulation to turf using tractor-drawn broadcast 
spreader; 
(15) mixing, loading, and applying wettable powder formulation to golf course turf with 

ground boom; 
(16) loading and mixing granular formulation with soil; 
(17) mixing and applying wettable powder formulation to potting soil; 
(18, 19) loading and applying granular formulation to soil using a belly grinder; 
(20, 21) loading and applying granular formulations to soil using push-type cyclone 
spreader; 
(22,23) loading and applying granular formulation to soil by a spreader drawn by a 
tractor; 
(24) loading and applying granules with a power duster (no data); and 
(25) applying granules by hand to soil trench or turf, 

All scenarios use PHED surrogate exposure data unless otherwise noted, 

4.4.3 Handler Exposure Scenarios -Assumptions 

Handler exposure assessments are completed by HED using a baseline exposure scenario 
and, if required, increasing levels of risk mitigation (PPE and engineering controls) to 
achieve an appropriate margin of exposure. Daily dermal and inhalation exposures, dose 
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levels, and risks to handlers were calculated as described below. The first step is to 
calculate daily dermal and inhalation exposure using the following: 

Daily Dennal Exposure -- ~ Umt Exposure -"-. 'Rate -- , Dally Treated --
(
mgai). (muai) (Ibai). (Acres) 
day lb al Acre day 

Where: 
Daily Dermal Exposure ~ Amount deposited on the surface of the skin that is available for 
dermal absorption, also referred to as potential dose (mg ai/day); 
Unit Exposure ~ Normalized exposure value derived from February, 1998 PHED Surrogate 
Exposure Table, no chemical-specific handler data were available for this assessment (mg 
ai/pound ai applied); 
Use Rate ~ Normalized application rate based on a logical unit treatment such as acres, a 
practical maximum value is generally used (lb ai/A) for each scenario; and 
Daily Acres Treated ~ Normalized application area based on a logical unit treatment such as 
acres (Nday). 

Daily inhalation exposures were calculated using the following: 

. . (mgai). (ugai) I mg (lbai). (Acres) Dally InhalatIon Exposure -- ~ Umt Exposure --. ' 'Rate -- 'Dally Treated --
day Ib al 1000 ug acre day 

Where: 
Daily Inhalation Exposure = amount that is available for absorption, also referred to as potential dose 
(mg ai/day); 

Unit Exposure = Nonnalized exposure value derived from February, 1998 PHED Surrogate Exposure 
Table, no chemical-specific handler data were available for this assessment (mg ai/pound ai applied); 

Use Rate = Nonnalized application rate based on a logical unit treatment such as acres, a maximum 
value is generally used (lb ail A); and 

Daily Acres Treated == Normalized application area based on a logical unit treatment such as acres( 
Alday). 

Daily dermal and inhalation doses were then calculated by normalizing the daily dermal 
and inhalation exposure values by body weight. For occupational handlers using 
etridiazole, a body weight of 60 kg was used for determining short-term MOEs because 
the short-term dermal and inhalation endpoints were based on a developmental study; 70 
kg (average adult body weight) was used for intermediate and long-term exposure 
scenarios because the toxic endpoint was not sex-specific. 
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Since the toxicity endpoints are based on oral studies, [and etridiazole is caustic when 
applied to skin], a dermal absorption factor of 100% is assumed. Absorbed dermal and 
inhalation doses for all durations were calculated using the following formula: 

Potential Daily Dose( km;d
ai

) ~ Daily Exposure( mg ai /day) • ( 1 ) 
g ay body weIght (leg) 

Once the route specific daily doses are calculated, the Margin of Exposures (MOEs) are 
calculated as follows: 

MOE (unitless) ~ NOAEL(mg/kg/day) 'Ab . F (1000/) sorption actor (0 

Daily Dose (mg/ kg/ day) 

* NOAEL and the Daily Dose are for the same route of exposure (i.e. both inhalation or dennal). 

Since the dermal and inhalation toxicity endpoints are the same for the same exposure 
durations the route-specific MOEs can be combined to express a total MOE for the 
occupational scenario: 

MOE(slJorl and intermediate term, dermal and inhalation) 
1 

1 1 -----+ -------
MOEdermai MOE inhalation 

The following assumptions and factors were used in order to complete this exposure 
assessment: 

Average work day interval represents an 8 hour workday (e.g., the acres treated or volume 
of spray solution prepared in a typical day). For example, groundboom applications in an 
agricultural setting are based upon an 80 acre day because HED believes it normally takes 
8 hours to complete that type of application with common equipment. On the other hand, 
groundboom applications on golfcourse turf are based upon treating 40 acres, because 40 
acres represent a 36 hole golf course (accounts for approximately 10 percent of all 
golf courses in the United States). The 40 acres assumption is not likely the maximum 
which can be treated on a single day; however, the 40 acres assumption is based upon the 
fact that an applicator would only treat any given golf course one single time on any given 
day. Other exceptions: 

potting activities are assumed to be equal to potting soil for 4 hours as in the 
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registrant-submitted study; 
the amount of soil-drench applied per day by chemigation or high-pressure hand wand 
is based on mixing and applying 1000 gallons(rationale:this is an HED default value 
and label instructions state 200 ft2 may be covered for each 100 gallons mixed, and 
2000 ft2 is a reasonable area to cover in one day). 
the default daily application rate for mixing, loading, and applying soil drench by 
low-pressure hand wand is 40-50 gallons/day. 

• Daily acres and volumes (as appropriate) to be treated in each scenario are shown in 
appended Table B I (Appendix B).' 

• Calculations generally reflect a range of application rates for specific crops 
recommended by the available etridiazole labels to assess risk levels associated with 
the various use patterns. The use data provided by the registrant concerning the 
"typical" application rates that are commonly used for etridiazole were also 
considered and used where appropriate. 

• Due to a lack of scenario-specific data HED often calculates unit exposure values 
using generic protection factors (PF) that are applied to represent various risk 
mitigation options (i.e., the use of Personal Protection Equipment (PPE) and 
engineering controls). PPE protection factors include those representing a double 
layer of clothing (50 percent PF), chemical resistant gloves (90 percent PF) and 
respiratory protection (98 percent PF) for use of an organic vapor respirator. 
Engineering controls are generally assigned a PF of 98 percent. 

• For short- and intermediate-term occupational exposure scenarios, an MOE of 100 
(lOx for intra-species and lOx for interspecies variability) is adequate. There are no 
anticipated long-term exposures for handlers. 

• For the cancer assessment, the scenarios represent: I) typical exposures (eg., typical 
application rates) experienced by growers who apply etridiazole to their own fields, 
greenhouse, golf course, etc., and 2) a multiplier of up to ten times the number of 
applications per season which represents typical exposures experienced by 
commercial handlers. Because greenhouses, nurseries, and golf courses usually have 
their own certified pesticide applicators, a lower multiplier such as 3x was used to 
represent the range from small to large operations. 
For the cancer assessment, it was also assumed that workers are exposed for 35 years 
over a 70 year lifetime (non-occupational golfer exposure length is 50 years). 

4.4.4 Handler Exposure Data Sources 

Chemical-specific data for assessing human exposures during pesticide handling activities 
were not submitted to the Agency in support of the reregistration of etridiazole. It is the 
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policy of the HED to use data from the Pesticide Handlers Exposure Database (PHED) 
Version l.l to assess handler exposures for regulatory actions when chemical-specific 
monitoring data are not available 9 However, some use scenarios exist for etridiazole 
which are not well represented by the PHED surrogate chemical database. 

One of the use scenarios for which there is no chemical-specific handler data is the 
preparation of treated soil by the addition of wettable powder or granular etridiazole. A 
Uniroyal-sponsored study of greenhouse worker exposure to potting soil treated with 
Terrazole was submitted, but the handler exposure was not measured. Therefore, the 
Agency's best estimate of exposure is to use the PHED surrogate data for mixer/loader of 
wettable powder or granular formulation, as shown in Table Bland Tables B4-B6 
(Appendix B). 

The greenhouse worker study findings indicated two-thirds of the soil handlers' exposur<: 
was from inhalation. 10 The vapor pressure of Terrazole technical grade is 0.0107 mm Hg 
(MRID 429122-08), which is relatively high and may cause default inhalation values to 
underestimate exposure. Therefore, mixer/loaders of all etridiazole formulations should 
continue to use dust/mist respirators when loading outdoors, and use organic vapor filter 
cartridge respirators when in enclosed areas. An engineered local exhaust system should 
be installed wherever frequent indoor exposures are anticipated. 

The Agency has no surrogate exposure data, and hence no defaults, for seed treatment. 
Therefore the Agency requested permission from Uniroyal to use a seed treatment workt:r 
exposure study (MRID 447315-01)" which was submitted for the reregistration of another 
Uniroyal product (Vitavax®). The exposure data from this study, which are reviewed 
under a separate document,'2 were adjusted for liquid formulation etridiazole application 
rates and used to predict worker exposures and risks in a commercial seed treatment 
setting (Table B2, Appendix B). Peanuts were used for the risk assessment as BEAD has 
noted this is a current use crop. Note that while the Vitavax study showed less than 1 % of 
dose attributable to inhalation, the etridiazole-specific soil handling study showed that 
70% of the total dose was due to inhalation. Therefore, the inhalation component of this 
scenario may be significantly underestimated. There were no data for application of a 
dust in a commercial seed treatment setting, so the PHED values for mixing and loading 
wettable powders were used as a surrogate and results are included in the short- and 
intermediate-term handler exposure tables (Tables B4 and B5). "Typical" volumes of 
seed treated per day were estimated based on the average amount handled by current 
equipment, using current label rates, study data, Registrant information, and the median of 
6 hours per day performing commercial seed treatment. "High" volume estimates used 
the same data but manufacturer's high range of equipment capacity. 

On-farm seed treatment is considered by most sources to represent a relatively small 
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proportion of the total use of treated seed in the U.S., owing to the greater time, labor, and 
equipment commitment required compared to use of commercially treated seed. 
However, an Agency estimate of the on-farm percent of treatment is approximately 20% 
of the total market, so an exposure assessment is indicated. The only applicable study 
available to HED was conducted by Fenske, et aI., and published in 1990. 13 Fenske, et aL. 
monitored 12 workers (in a total of60 exposure periods) treating seed by hand using a 
dust formulation of Lindane insecticide. There are currently available enclosed systems 
for treating seed on farm, so a range of exposure will be presented based on 
mixing/loading using PHED values for wettable powder and treating seed with dust by 
hand using the Fenske, et aI., study values (see Table 83, Appendix 8). The combined 
dermal and inhalation exposure estimated by Fenske, adjusted to Ib ai handled, was 10.4 
mg/lb ai. Weights and measures for colton seed and seed treatment (TerraClor Super X 
20-5) rates from the September 28, 1998 SMART meeting have been used to represent a 
typical use scenario. The Fenske, et aI., study indicated that each worker could load seed 
into a 12 bushel grain drill (planting machinery) and mix in a dust seed treatment, each 
treatment requiring about 5 minutes. The Uniroyal document states that colton may be 
planted at 18 Ib seed/acre, and HED estimates as much as 80 acres may be planted in a 
day, or 1440 Ibs of seed treated per day. Therefore the worker would handle O.72lb ai per 
day, for an exposure of: 
O.72lb ai/day x 10.4 mg/lb ai = 7.5 mg/day. This value is closely correlated with the 

hourly rate of exposure estimated by Fenske et al. 

Other handler exposure estimates were made using the PHED. The PHED was designed 
by a task force of representatives from the U.S. EPA, Health Canada, the California 
Department of Pesticide regulation, and member companies of the American Crop 
Protection Association. PHED is a software system consisting of two parts: a database of 
measured exposure values for workers involved in the handling of pesticides under actual 
field conditions and a set of computer algorithms used to subset and statistically 
summarize the selected data. Currently, the database contains values for over 1,700 
monitored individuals (i.e., replicates). 

The unit exposure values calculated by PHED generally range from the geometric mean to 
the median of the selected data set. To add consistency and quality control to the values 
produced from this system, the PHED Task Force has evaluated all data within the system 
and has developed a set of grading criteria to characterize the quality of the original study 
data. The assessment of data quality is based on the number of observations and the 
available quality control data. These evaluation criteria and the caveats specific to each 
exposure scenario are summarized in Table 8 I. While data from PHED provide the best 
available information on handler exposures, it should be noted that some aspects of the 
included studies (e.g., duration, acres treated, pounds of active ingredient handled) may 
not accurately represent labeled uses in all cases. HED has developed a series of tables of 

63 



standard unit exposure values for many occupational scenarios that can be utilized to 
ensure consistency in exposure assessments.' 

There are three basic risk mitigation approaches considered appropriate for controlling 
occupational exposures. These include administrative controls (such as decreasing the 
application rate), the use of personal protective equipment or PPE and the use of 
engineering controls. Occupational handler exposure assessments are completed by HED 
using a baseline exposure scenario and, if required, increasing levels ofrisk mitigation 
(PPE and engineering controls) to achieve an appropriate margin of exposure or cancer 
risk. [Note: administrative controls available generally involve altering application rates 
for handler exposure scenarios. these are typically not utilized for completing handler 
exposure assessments because of the negotiation requirements with registrants.] The 
baseline clothinglPPE ensemble for occupational exposure scenarios is generally an 
individual wearing long pants, a long-sleeved shirt, no gloves and no respirator. The first 
level of mitigation generally applied is PPE. As reflected in the calculations included 
herein, PPE involves the use of an additional layer of clothing, chemical-resistant glove:s 
and a respirator (or the least additional PPE, such as a pair of gloves, which provides an 
adequate MOE). The next level of mitigation considered in the risk assessment process is 
the use of appropriate engineering controls which, by design, attempt to eliminate the 
possibility of human exposure. Examples of commonly used engineering controls include 
closed tractor cabs, closed mixing/loading/transfer systems, and water-soluble packets. 

4.4.5 Handler Exposure and Non-Cancer Risk Estimates 

The risk assessment that has been completed for the occupational handler scenarios is 
presented in Tables B4 through BS (Appendix B). HED anticipates that etridiazole 
occupational exposures will only occur in a short-term or intermediate-term pattern. HED 
defines chronic exposures as use of the chemical for greater than ISO days per year and it 
is anticipated that etridiazole will not be used in this manner. [Note: Readers are 
cautioned to consider the merits of each exposure scenario when reviewing these tables as 
risk mitigation options are not universally applicable-in all settings (e.g., t.l-tere are no 
feasible engineering controls for exposure during hand wand application)]. 

4.4.6 Short-term and Intermediate-term Dermal and Inhalation Handler 
Exposure Assessment 

Tables B 1 anctB4-BS (Appendix B) include all of the information required to calculate 
MOEs such as the acres treated per day (Alday), application rate (lb ailA) and the dermal 
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and inhalation unit exposures for each occupational handler exposure scenario at each 
level of mitigation (i.e., a single layer of clothing --long-pants and long-sleeved shirts; no 
chemical resistant gloves and no respiratory protection, PPE use, and engineering 
controls). Separate MOEs were calculated for dermal and inhalation by comparing the 
NOAEL to the relevant daily dose level. Since both dermal and inhalation risk 
assessments use the same dose/endpoint for short-term and intermediate-term exposure 
scenarios, the MOEs are based on the sum of the dermal and inhalation doses for each 
period. As a result, only a single MOE value is presented for both the dermal and 
inhalation exposure scenarios for each period. A MOE of 100 or greater is adequate for 
short- or intermediate-term exposures. A MOE of 100 or greater does not exceed HED's 
level of concern and further mitigation is not required (i.e., the risk mitigation is not 
increased). 

In cases where the risk assessment indicated an unacceptable level of risk at the baseline 
clothing scenario (i.e., MOE <100), HED applied varying levels of mitigation to each 
scenario until either an acceptable level of risk was attained or an exhaustive level of risk 
mitigation was applied and an acceptable level of risk c~)Uld not be attained. Tables B4 
and B5 contain the baseline clothing risk assessment (MOEs) for the short- and 
intermediate-term exposure scenario calculations, respectively. Tables B4 and B5 include 
the risk assessments that were completed for etridiazole at increasing levels of risk 
mitigation. Table B6 estimates the cancer risk for all levels of handler protection or 
engineering control, where available. As indicated above, risk mitigation options used by 
HED for occupational pesticide handlers include (I) the use of PPE (Personal Protectivle 
Equipment) that includes an additional layer of clothing, chemical resistant gloves, and 
respiratory protection (or the least additional PPE to afford the required protective MOE); 
and (2) the use of appropriate engineering controls. The risk assessments were completed 
for handlers using no gloves, then wearing single-layer PPE and chemical-resistant gloves 
(typical label PPE), using a second layer (i.e., coveralls over work clothes) of PPE and an 
organic-vapor respirator, and finally, using engineering controls. 

Table B I (Appendix B) summarizes the caveats and parameters specific to the data used 
for each exposure scenario. These caveats include descriptions of the source of the data 
and an assessment of the ove~ail'qmiIiiy-ofthe data: Generally, the assessment of data 
quality is based on the number of observations and the available quality control data. 
Quality control data are assessed based on grading criteria established by the PHED Task 
Force. Additionally, it should be noted that all calculations were completed based on 
current HED policies pertaining to the completion of occupational and residential 
exposure/risk assessments (e.g., rounding, exposure factors, and acceptable data sources). 

Margins of Exposure (MOEs) are used to determine if the use ofa chemical is of concem. 
MOEs are also used to evaluate a chemical via various application methods, application 
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rates, daily treatment of acreage and use of mitigation measures (when feasible). The 
only long-term occupational exposures are expected to be for post-application exposure to 
treated soil, as in a greenhouse or nursery. Therefore, for etridiazole handlers (loaders and 
applicators), an MOE greater than or equal to 100 does not exceed HED's level of 
concern. Short-term and intermediate-term dermal and inhalation MOEs were calculatt:d 
for each scenario before combined ST and IT MOEs were determined (Tables B4-B7, 
Appendix B). 

Risks for handlers were assessed using the short-term and intermediate-term toxicologkal 
endpoints. Results from each assessment are presented below. 

4.4.7 Occupational Handler Exposure Risks 

a. Combined Dermal and Inhalation Risks 

The combined baseline (single layer of clothing) dermal and inhalation MOEs ranged 
from 0.79 to 290,000 for short-term, and from 0.29 to 11,000 for intermediate-term 
exposure. Twenty-two of 56 short-term exposure scenarios at baseline had combined
route MOEs less than 100, while 29 intermediate-term scenarios had MOEs below 100. 
With the addition of gloves, MOEs ranged from 5.5 to 3.3 x 105 for short-term, and from 
2.1 to 1.3 x 105 for intermediate-term exposure. With gloves, 14 of 56 short-term 
exposure scenarios had MOEs below 100, and 20 of 56 intermediate-term scenarios 
MOEs were below 100. Of the scenarios which did not exceed an MOE of 100 with 
gloves, additional coveralls and organiC-vapor respirator use increased the MOE to greater 
than 100 for none of the short-term (range 8.9-6300) and two intermediate-term (range 3.3 
to 120) scenarios. Engineering controls were applied to the remaining 18 scenarios wht:re 
feasible, but 11 were not feasible. Ten short-term and 8 intermediate-term scenarios had 
MOEs greater than 100 with engineering controls, with a range of 190-4300 for short
term and 71-1600 for intermediate-term scenarios. 

b. Short-term Dermal and Inhalation Risk Estimates 

The MOE uncertainty factor: 100; the following scenarios are presented which have 
combined short-term dermal and inhalation MOEs greater than or equal to 100. Scenarios 
that are not listed did not have feasible control methods to adequately reduce risk and are 
discussed following this section. 
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Baseline 

(lb) Mixing and loading wettable powder for chemigation application (all rates). 
(2) Loading granular formulation for in-furrow soil application (all rates). 
(3b) Mixing and loading liquid formulation for on-farm seed treatment (all rates). 
(3d) Commercial seed treatment using liquid: seed bag handler (typical, high rates). 
(Sa) Applying to turf/golf course with groundboom sprayer (all rates). 
(5b) Applying liquid to soil in-furrow (all rates). 
(6) Loading and applying granules to soil in-furrow (all rates). 
(7) Mixing, loading and applying ECIFC (liquid) formulation to soil in-furrow 
(low/typical rates). 

(9) Mixing, loading, and applying EC (liquid) as a drench using low pressure hand 
wand (typical rate). 
(10) Mixing, loading, and applying EC (liquid) using high-pressure hand wand for drench 
(typical rate). 
(13) Loading and applying granules (1.3%) to golf course turf using tractor-pulled 
spreader (typical rate). 
(15) Loading and applying granules to potting soil (high rate). 
(16) Loading and applying wettable powder to potting soil (high rate). 
(21) Loading and applying granules (8%) to soil using tractor-pulled spreader (typical 
rate). 
(22) Loading and applying granules (5%) to soil using tractor-pulled spreader (typical 
rate). 

Single-layer PPE with Gloves 

(3a) Mixing and loading liquid formulation for application to soil in-furrow (all rates). 
(3c) Commercial seed treatment using liquid formulation: loader/applicator (typical rat<e). 

(4) Loading dust for commercial seed treatment (low/typical rate). 
(7) Mixing, loading and applying EC (liquid) formulation to soil in-furrow (all rates). 

1:8) Mixing, loading and applying dust as a seed treaiment ill hopper box (study data). 

Double Layer of Clothing and Organic VaDor Respirator 

No additional scenarios had MOEs greater than 100. 
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Engineering Controls 

(la) Mixing and loading wettable powder for turf/golf course groundboom application (all 
rates). 
(4) Loading dust (surrogate WP data) for commercial seed treatment (all rates) 
(14) Mixing, loading, and applying WP in water-soluble bag to golf course turf using 
groundboom (all rates). 

Scenarios for Which MOEs Do Not Exceed 100 with Maximum Controls 

(11) Loading and applying granules (1.30) to golf course turf using belly grinder 
(typical rate). 
(12) Loading and applying granules (1.30) to golf course turf using push-type spreader 
(typical rate). 
(IS) Loading and applying granules to potting soil (high rate). 

(17) Loading and applying granules (80) to soil using belly grinder (typical rate). 
(18) Loading and applying granules (50) to soil using belly grinder (typical rate). 
(19) Loading and applying granules (50) to soil using push-type spreader (typical rat'~). 
(20) Loading and applying granules (80) to soil using push-type spreader (typical rat'~). 
(24) Dispersing granules by hand. 

There are no data for one scenario at any level of exposure: 
(23) Loading and applying granules using a power dust blower. 

d. Combined Intermediate-term Risk Estimates 

The MOE uncertainty factor = 100 for intermediate-term exposures; all of the same 
(above) scenarios had MOEs greater than or equal to 100 for intermediate-term, except 
for the foHowing changes: 

Baseline: 
Scenarios with MOEs less than 100: 
(3d) Commercial seed treatment using liquid (seed bag handler). 
(Sa) Applying to turf/golf course with groundboom sprayer (high rate). 

(9) Mixing, loading, and applying EC/FC (liquid) as a drench using low pressure hard 
wand (typical rate). 
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Single-laver PPE with Gloves 
Additional Scenarios with MOEs equal to or greater than 100. including those listed for 
short-term exposure risk estimates: 
(I b) Mixing and loading wettable powder for chemigation application. (typicallhigh 
rates). 

(9) Mixing, loading, and applying EC/FC (liquid) as a drench using low pressure hand 
wand (typical rate). 

Double Layer of Clothing and Organic Vapor Respirator 
Additional scenarios with MOEs equal to or greater than 100, including those listed for 
short-term exposure risk estimates: 

(4) Loading dust (wettable powder surrogate) for commercial seed treatment (low rate). 
(Sa) Applying to turf/golf course with groundboom sprayer (high rate). 

Engineering Controls (Closed Mixing/loading, Wettable Powder in Water-Soluble Bag) 
No other scenarios had MOEs greater than 100 than those listed for short-term exposurt! 
risk estimates. 

Scenarios For Which No Feasible Controls Currently Exist: 

Low-pressure handwand sprayer 
High-pressure handwand sprayer 
Loading and/or applying granular formulation (not available at this time) 
Loading and/or applying dust formulation (not available atthis time) 

There are currently no feasible engineering controls for the above-listed situations, whi<:h 
include the scenarios which did not have MOEs greater than 100 with maximum 
protection or controls. Therefore the only ways to reduce worker exposure are to use a 
different method, such as chemigation instead of hand drenching, or to reduce the amount 
of active illgredicnt applied. Closed loading systems. are a solution in some cases, 
providing approximately 98% reduction in exposure for the loader, but are not currently 
available for etridiazole granules or dusts, and are not generally available for the small
scale granular or dust application methods. Note also that there are no known enclosed· 
cab type of golf course turf application equipment. 

4.4.8 Handler Dermal and Inhalation Cancer Risk Assessment 

On August 29, 1990, the Carcinogenicity Peer Review Committee classified Terrazole as 

69 



a Group B, - probable human carcinogen (based on liver tumors in male rats) and 
determined that the most potent unit risk or Q, * is 3.33 X 10" (mg/kg/day)" in human 
equivalents. A \ 00 percent absorption factor is assumed for both the dermal and 
inhalation exposure routes in this risk assessment. If a cancer risk estimate which 
incorporates both dermal and inhalation exposures is 10'" or lower for occupationally
exposed populations, the current Agency policy states that "OPP will continue to carefully 
evaluate pesticides with risks in this range [10,6 to 10'"] and will seek ways to reduce 
individual cancer risks to the greatest extent feasible, preferably to 10,6 or less" (D. Barolo 
memo 8/\4/96). Therefore, a cancer risk assessment was done accounting for handler 
exposures via dermal and inhalation routes and inclusive of all known methods of 
exposure reduction. 

When cancer risk estimate is quantified using a Q,*, risk is expressed as a probability. 
For example, the probability frequently considered to represent an acceptable risk level 
for the general population is I x 10.6 (one in a million). When this approach is used, the 
implicit assumptions are that any exposure will lead to some level of risk and that risk is 
directly and linearly proportional to exposure, regardless of the dosing schedule. 

Average Daily Doses (ADDs) were calculated for baseline, PPE, and engineering controls 
for each exposure scenario when data were available from chemical-specific studies or 
PHED. The daily dermal and inhalation doses found in Tables B4-B7 were used to 
calculate ADDs. Wllen ADDs are calculated, the doses for each exposure route are 
summed. Once the Average Daily Dose is calculated, a Lifetime Average Daily Dose 
(LADD) can be calculated. To obtain the cancer risk estimate associated with a specific: 
exposure scenario, the LADD is multiplied by Q, *. 

Average Daily Dose is calculated: 

Average Daily Dose (mglkglday) = 

Potential daily dose""",,, (mglkglday) + Potential daily dose,",,,,,;OO (mglkglday) 

Lifetime Average Daily Dose is calculated: 

Lifetime Average Daily Dose (mglkglday) = 

Average Daily Dose (mglkglday) x (days worked/365 days per year) x (35 years worked/70 year 
lifetime) 
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Cancer Risk is calculated: 

Cancer Risk = LADD (mg/kg/day) x Q,' (mg/kg/dayy' 

4.4.9 Handler Dermal and Inhalation Cancer Risk 
a. Summary 

The Average Daily Doses (ADD) of baseline, PPE and engineering controls are presented 
for each exposure scenario in the appended Tables B4-B7. The lifetime average daily 
dose and cancer risk estimate values are also calculated for each exposure scenario. The 
number of treatments per crop per season were used to determine application frequency 
for private handlers and commercial handlers. 

b. Combined Dermal and Inhalation Cancer Risks 

The following two tables and descriptions summarize regular handler and commercial 
handler cancer risk estimates for all etridiazole exposure scenarios in this risk assessmetnt. 
Exposure scenarios for which combined dermal and inhalation cancer risk estimates 
exceed I x 10-4 are presented. 

Using double-layer protective clothing and an organic vapor cartridge respirator, for 
typical application rates, four scenarios for applying granules to soil using different 
equipment had cancer risk estimates greater than 1 x 10" for single site operations. With 
the same PPE, eight different types of commercial handler scenarios had cancer risk 
estimates greater than 1 x 10-4. At the highest level of mitigation available, using water
soluble packaging for wettable powders where applicable, none of the private or 
commercial handler exposure scenarios for which controls were possible yielded cancer 
risk estimates greater than 1 x 10". However, there were six scenarios that lacked such a 
control method and had risk estimates greater than 1 x 10-4. There were no dataJor the 
granule blower scenario. 

Private (Non Commercial Applicator) Handiers Table 

Private (Single-Site) Lowest Cancer Risk Highest Cancer Risk 
Handler Scenario Estimate Estimate 

Baseline 6.2 10.9 2.0 10-3 

Single-layer PPE + 5.3 10-9 3.2 10-4 
Gloves 
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I Double-layer PPE + 2.9 10-8 2.0 10-' 
Respirator 

Engineering Controls 2.9 10.8 7.8 10-6 

Assuming typIcal applicatIOn rates. Reference Attachment Table 86. 

Commercial Handlers Table 

Commercial Lowest Cancer Risk Highest Cancer Risk 
Handler Scenario Estimate Estimate 

Baseline 1. 9 10-8 6.010-3 

Single-layer PPE + 1.6 10-8 9.610-4 

Gloves 

Double-layer PPE + 8.610-8 5.9 10-4 
Respirator 

Engineering Controls 2.9 10-7 3.9 10-5 

Assummg typIcal appiIcatlOn rates; frequency mcreased to represent commercIal appiIcatlOn. Reference 
Attachment Table 86. 

4.4.10 Summary of Risk Concerns for Handlers, Data Gaps, and 
Confidence in Exposure and Risk Estimates 

A margin of exposure (MOE) of 100 or greater for short- and intermediate-term 
occupational exposure does not exceed HED's level of concern. About 40% (22 of 53) of 
the short-term and half (29 of 53) of the intermediate-term exposure risk assessments for 
etridiazole handler scenarios e,xceeded the level of concern with only a single layer of 
clothing. Only by use of additional personal protective equipment (PPE) or engineering 
controls were most MOEs elevated to at least 100. Typical worker clothing is represented 
by the scenarios with a single layer of work clothes and chemical-resistant gloves. Of the 
short-term scenarios using single layer clothing with gloves, 14 of 53 had an MOE which 
still exceeded the level of concern of 100. Of 53 intermediate-term exposure scenarios 
with single layer PPE and gloves, 20 had MOEs below 100, which exceeds the level of 
concern. An additional layer of clothing and respiratory protection had very little effect 
on short-term MOEs, and effectively raised only one short-term and two intermediate
term scenarios above the minimum MOE of 100. As these values are based on chemical 
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surrogate data with lower vapor pressures, the effect of adding respiratory protection 
would probably be greater than indicated, but the baseline inhalation exposure would also 
be greater. Double-layer clothing, or coveralls over work clothes, and respirators also add 
the risk of heat stress and decrease range of motion, visibility, and communication. 
Therefore engineering controls are preferred to additional PPE. The engineering control 
which was applicable to most scenarios was a water soluble bag for the wettable powder. 
Currently, the WSB is not available for etridiazole. Also, for several scenarios which are 
common in nursery and turf work, there were no feasible engineering controls. All of 
these involved application of granular formulation by various means. An enclosed system 
for handling and loading granular products would be desirable to reduce handler 
exposure, but is also not available at this time. The hand-held application methods have 
no known engineering controls, but some may be replaced by use of chemigation. Th<:re 
is a lack of data for dust exposures. 

Worker cancer risks were estimated for private and commercial handlers using typical 
application rates. Baseline (no glove, single layer of clothing) cancer risks exceeded 10'" 
in one-third (\0 of34) of private and one-half of commercial (15 of 34) applicator 
scenarios. Cancer risks exceeded 1.0 x 10" for one-quarter (9 of 34) of "private" or non
commercial applicator exposure scenarios, where workers wore a single layer of clothing 
and chemical-resistant gloves. For commercial applicators wearing the same protective 
equipment, one third (12 of 34) had cancer risk estimates greater than 1.0 x 10 .... By using 
additional PPE and/or engineering controls, all handler scenarios cancer risks were 
reduced below 1.0 x 10"', except for those application methods (six scenarios) which had 
no known method of engineering control or no data (2 scenarios). Again, most of these 
were the scenarios involving application of granular products to turf and soil, discussed 
above. 

In general, there is very little data available on any hand applications of pesticide in dust 
formulations. Specifically, a data gap exists for on-farm handling of dust for seed 
treatment without gloves (the amount on the outside of the gloves could be a surrogate, 
but that information was not available from the study used). Other' dust' scenarios ust:d 
data from studies of wettable powders as a surrogate. Also, there is no non-proprietary 
information available for closed mixing/loading systems for granular products. This 
information would be useful in mitigating those risks by engineering controls. 
There is also no specific data on soil incorporated liquids and granules, probably owing to 
the general presumption that these scenarios result in minimal exposures. The surrogate 
PHED scenarios used for soil-incorporated applications are therefore considered to be an 
over-estimate of anticipated exposures. 

Due to the relatively high vapor pressure of etridiazole, and the data from the submitted 
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soil handling study that indicate the majority of soil handler exposure was by the 
inhalation route. the HED is concerned about handler exposure to etridiazole. particularly 
in enclosed areas. such as greenhouses. The following data is required: 

• 

• 
• 

Product chemistry data to determine the vapor pressure of the dry formulations. in 
order to determine if handling dry formulations also present a significant respiratory 
hazard. 
875.1200 
875.1400 

Guideline applicator study data for dermal exposure: indoors 
Guideline applicator study data for inhalation exposure: indoors 

Further information about toxicity by inhalation would also help in conducting the worker 
risk assessment. 

4.5 Occupational Post-Application Exposure and Risk Assessment 

HED is concerned about potential occupational post-application exposure to etridiazole 
from handling or other contact with treated soil or seeds. Treated seeds may be handled 
during the planting process, although labeling generally calls for use of gloves when 
handling these seeds. Contact with soil after in-furrow application is considered unlikely 
or minimal. Based on typical activities in greenhouses and nurseries, contact with treated 
soil is likely. Uniroyal submitted 3 residue studies (including a combined greenhouse 
worker/soil dissipation exposure study) that address the dissipation of etridiazole on turf 
and soil. The studies are reviewed in detail in Section 4.5.2 Post Application Exposure 
Data Sources. 

4.5.1 Post-Application Exposure: Assumptions 

The calculations used to estimate Daily Dermal Dose and MOE for the dermal post
application scenarios are similar to those described above for the handler scenarios. The 
only significant differences are: (l) the manner in which the Daily Dermal Dose is 
calculated using transfer coefficient, transferable residue levels, and accounting for the 
dissipation of etridiazole over time; and (2) inhalation exposures were not calculated for 
most post-application scenarios (i.e., Total Daily Dose in the MOE calculation only 
represents dose levels resulting from dermal exposures because the data reflect inhalation 
exposures that have been shown historically to account for a negligible percentage of the 
overall body burden). However, due to the higher vapor pressure of etridiazole, relative to 
other pesticides and fungicides, and because the post-application study of greenhouse 
workers using treated soil found inhalation exposure to be a significant portion of their 
total dose, inhalation exposure will be considered a contributor to that exposure scenario. 
Margins of exposure of 100 or greater for short- and intermediate-term and 300 or greater 
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for post-application exposure do not exceed HED's level of concern for long-term 
exposure. 

Because etridiazole is designed to act in the soil, or "soil-incorporated," post-application 
agricultural exposure is considered to be negligible as long as the soil is not directly 
contacted. In plant nurseries and greenhouses the treated soil may be contacted frequently 
and throughout the year, When it is applied to golf course turf, some residue remains on 
the grass itself, even though it is generally watered in after application, and golf courses 
are watered frequently (often daily), 

The typical occupational work day interval is generally considered to be 8 hours, and this 
is considered reasonable for activities such as mowing and turf maintenance. However, 
since the primary concerns for post-application etridiazole exposure are greenhouse or 
nursery workers handling treated soil, a reasonable duration of exposure for handling 
treated soil is considered to be 4 hours of activity on a single day. Additionally, the 4 
hour value is also used to estimate the duration of a game of golf (18 holes). Because a 
turf transferable residue (TTR) study was conducted, the residue value from the study can 
be used to determine the post-application dose: 

Dermal dose is calculated: 

Dennal dose (mg aiJkg/day) = 

(TTR(t) [fig/cm'] x Tc (cm'lhr) x DA x 0.001 mg/fig conversion x # hours worked/day) / body weighl 
(kg) 

Wbere: 

Dermal dose (I) = dennal dose attribulable 10 exposure allime (I) when engaged in a specific 
mechanical aClivity or job funclion (mg aiJkg/day); 

Turf transferable residue (TTR) = transferable residue Ihal represenlS Ihe amounl of residue on mrf 
Ihal is available for dennal exposure allime (I) [fig/cm']; as defined above; 
Tc = transfer coefficienl or measure oflhe relationship of exposure to transferable residue 
concentralions while engaged in a specific mechanical aClivity or job function; transfer coefficients of 
1000 and 500 were assumed for push-type mowers and tractors, respeclively; 
DA = dennal absorplion (%);100% dennal absorplion was assumed; 

Hours worked/day = exposure duralion or hours engaged in specific mechanical activity (hrs/day); 
and 
Body weight = body weighl (kg) (60 kg for short-tenn exposure; 70 kg for inlennediate and long-tenn 
and cancer risk.) 
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4.5.2 Post-Application Exposure: Data Sources 

Chemical-Specific Studies 

Four post-application studies were submitted to the Agency; a "Magnitude of the residue" 
study; a "transfer of the residue" study; and a greenhouse worker/soil dissipation 
combined study. The studies and results are discussed below. 

Magnitude of Residue Study 

A study of residue dissipation after initial and repeated application ofTerrazole® 35 WP 
Fungicide to turf (MRID#432878-01)'4 was submitted in support of the etridiazole Data 
Call-In (DCI) notice of July 2, 1991. The study was reviewed and compared to the EPA 
OPPT Series 875.2100 Post-Application Exposure Monitoring Test Guidelines 
requirements." The study partially met the Guideline criteria. However, the study results 
were largely unacceptable because of deficits in study design. Only the relative 
magnitude of the residues may be considered from the data. 

The study consisted of planting Bermuda Grass on a study plot, mowing it every 2 days, 
and applying the etridiazole. Magnitude of residue samples were taken at 0, 6, and 12 
hours after initial application, then at 1,3,5,7,10,12,15,18,20,25, and 30 days. A total 
of 54 samples of turf were collected by cutting the grass at the soil line. A minimum of >" 
Ib untreated and 114 Ib treated turf were collected for each sample. 

Field data were collected in November and December of 1993 on the island of Hawaii. 
Hexane was used to extract the etridiazole from the turf clippings. Also, rather than 
shaking the solution to dislodge residues, as stated in the Guidelines, the samples were 
homogenized. The results of the analyses showed that the residues ranged from 320 ppm 
at 0 hours after application number 1 to about 70 ppm at 6 hours to about 0.2 ppm at 30 
days after the first application (15 days after the fourth application). Because the analyses 
did not measure dislodgeable foliar residue, but rather, total residue of the grass clippings, 
this study is not useful in determining actual occupational or non-occupationall!xposures. 
However, it is useful to note that the total residue determined by this method always 
diminished by half within 6 hours and to 1-2 ppm within 5 days post application, 
indicating a short (less than 6 hours) half-life and a lack of accumulation when applied as 
labeled. 

Transfer of Residue Study 

A study of residue transfer after initial and repeated application of Terrazole® 35 WP 
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Fungicide to turf (MRID #432878-02),6 was submitted in support of the Terrazole Data 
Call-In (DCl) notice. Although residues on turf are not typically required. the author 
states this study has been submitted to the U.S. Environmental Protection Agency (EPA) 
to demonstrate that transferable residues are less than the expected levels. The study was 
reviewed and compared to the EPA OPPT Series 875.2100 (Post-Application Exposure 
Monitoring Test Guidelines). The study partially met the Guideline criteria. However, 
the measured transferable residues were mostly below the laboratory level of quantitation 
(LOQ) and therefore provide mostly negative information (eg., the study shows only thl~ 
upward bounds of residue transfer, not the lower levels). EPA found the study data 
inadequate due to insufficiently low LOQ. 

The Terrazole WP was applied at an initial rate of8 oz product (2.8 oz ai)/lOOO square 
feet and followed by applications at 4.5 oz product (1.6 oz ai)/lOOO sq. ft. each, every five 
days thereafter. The study consisted of planting Bermuda Grass on a study plot, mowing 
it every 2 days, and applying the etridiazole. Transferable residue samples were taken at 
0,6, and 12 hours after initial application, then at 1,3,5,7,10,12,15,18,20,25, and 30 
days. A total of 60 samples were collected on cloth dosimeters: the cotton cloths were 
covered with plastic and a 12 kg. weighted roller was rolled back and forth over the cloth 
ten times. Control samples were collected only once, at the beginning of the study. 
Analysis results were corrected for fortification recovery rates. 

The results of the analyses of the dosimeters showed that the transferable residues were 
mostly (53/60) nondetectable. The highest residue detected was 0.13 ,ug/cm2

, 

immediately post-application on the first application (this was at the highest rate), but two 
simultaneous samples found levels at the limit of quantitation. Only three other samples 
out of sixty were above the limit of quantitation for the laboratory analysis method. 
Those were 0.06 ,ug/cm2 immediately after the second application (5 days), and 0.10 and 
0.11 ,ug/cm2

, both immediately after the third application. The Agency estimated a 
transferable residue of 4.3 g/cm based on 5% of the application rate (default transfer 
factor). Therefore the study residue level represents about 0.2% of the application rate, 
which is low but within the range of potential exposures anticipated from contact with 
turf, based on other similar studies. These exposure estimates are shown in Table B7. 

Greenhouse Worker/Soil Residue Study 

A study of dermal and inhalation etridiazole exposure to workers using potting soil and 
soil residue dissipation after application of Terrazole® 35 WP and Truban® 5G Granular 
Fungicide to potting soil in a greenhouse (MRID#442278-01) was submitted. This study 
partially met the requirement in OPPTS Series 875 of the Occupational and Residential 
Exposure Test Guidelines (U.S. EPA 1997). The field data presented in this study are 
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based upon well-documented procedures with adequate quality controls. This data can be 
useful in detennining exposures to etridiazole-containing compounds in the greenhouse 
setting. particularly given the general dearth of data specific to this exposure. 

The study used four volunteer workers to fill plastic pots with soil treated with 
Terrazole® 3S WP (wettable powder) in three re-entry scenarios and Truban® SG 
Granular in one other scenario. The study consisted of IS replicates, and each replicate 
consisted of one worker filling the plastic pots with treated soil inside a greenhouse. Four 
replicates were obtained at four hours post-application, four at 12 hours post-application, 
and three at 24 hours post-application of the Terrazole. Four replicates were obtained at 4 
hours post-application of the Truban. Field data were collected from December 16, 17 
and 18, 1996 in a commercial gr~enhouse in Half Moon Bay, California. 

Dennal exposure was assessed by analyzing an whole-body dosimeter consisting of a 
cotton long underwear worn under work clothing, which consisted of long denim pant and 
a long-sleeved cotton shirt, shoes and socks. Cotton gauze swabs were used to wipe face 
and neck. Hand exposure was detennined using four SOO-ml aliquots ofa solution of 0.01 
percent Aerosol OT ® (sodium dioctyl sulfosuccinate) in distilled water for two hand 
washes and rinses. The total dennal exposure, adjusted for field fortification recoveries, 
and standardized to an 8-hour work day, was 433 f.1g for 4 hour re-entry post-application 
of Terrazole 3SWP; at 12 hours post-application, 249 f.1g; and at 24 hours post
application, 310 f.1g. For Truban SG, at 4 hours post application, the 8-hour projected 
dennal exposure, adjusted for field recoveries, was 134 f.1g. 

Inhalation exposure was measured using personal air sampling pumps. The sampling 
pumps were calibrated to draw I.S liters per minute (Ipm) and post-calibrated at the end of 
each sampling period with a Kurz Mass Flow Meter. The sampling train consisted of a 
cassette containing a mixed cellulose ester filter in series with a glass absorber tube 
containing XAD sorbent resin, which was attached to the collar of the coveralls near the 
worker's breathing zone. The average inhalation exposure, adjusted for field recoveries, 
and standardized to an 8-hour shift, for the 4-hour post application worker exposed to 
Terrazole 3SW was 8S1 f.1g; for the.12-hour post application work the eight hour dose was 
497 f.1g; for the 24-hour post application work the eight-hour dose was 768 f.1g. For 
Truban SG 4-hour post application the 8-hour projected exposure was 284 f.1g. The 
inhalation dose comprised 70-77 percent of the total dose from inhalation and dennal 
exposures for either Terrazole 3SW or Truban SG. This infonnation supports the use of 
conservative estimates for etridiazole handler and post-application exposures as the 
database used by HED is generally based upon surrogate chemicals that have lower vapor 
pressures than etridiazole. 

This study also measured the dissipation of etridiazole in soil after separate application of 
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Terrazole 35WP and Truban 5G. The authors proposed the development of a transfer 
factor for dosage of ai. based on the total exposure in micrograms (dermal and inhalation) 
divided by the dislodge able soil residue (ug/G) yielding a factor ofGIhr. Unfortunately. 
analysis of the data shows that the residue does not decline evenly in a linear or loglinear 
fashion. and in fact measured residues are greater on the third day than at eight hours after 
treatment. Using linear regression of the log-transformed data (R' = .21) allow 
examination of the data enough to show that there is very slow decline of the residues in 
the soil (2%/day). requiring 28 days to decrease by one-half. 

4.5.3 Post-Application Exposure and Non-Cancer Risk Estimates 

The exposure and risk estimates for post-application exposure to potting soil and turf 
contact activities are shown in Table 87. Greenhouse or nursery workers are expected to 
be exposed to the post-application residues of potting soil on a regular basis. for an 
estimated 4 hours per day. The 12-hour re-entry dose for potting soil handling from thf' 
submitted study was used to estimate an MOE of 900 for intermediate or long-term 
exposures. and a cancer risk of2.9 x 10". Different levels of contact with treated turf 
were estimated, using riding mowing to represent the lower and push mowing the higher 
range of exposure. It is assumed that the transfer coefficient of 1000 cm'/hr for push
mowing is inclusive of the limited amount of higher contact activities such as hand 
trimming performed on the golf course. The MOE for push mowing for intermediate
term duration is 320. The lifetime cancer risk for mowing is estimated at 2.0 x 10.5 to 4.0 
x 10.5

, based on the turf residue data. 

As there are no study data available on exposure to fungicide n;sidue on treated seed, the 
exposure has been estimated by assuming that the total amount of etridiazole applied to 
the seed is available, and the unit exposure for handling granular formulations in PHED 
was used to determine the dose. Post-application exposure estimates for farmers and 
workers handling and loading treated seed for planting are summarized in Table 8. The 
short-term MOEs ranged from 48,000 to 60,000 based on the treatment rates and 
estimated acreage for planting cotton seed (80 acres and 1440 Ibs of seed, the same 
parameters as were used previously for mixer/loaders of dust formulation.) The 
intermediate-term MOEs ranged from 18,000 to 22,000. Estimated cancer risks for 
private farmers handling and planting cotton seed were in the range of 6.8 x 10.8 to 8.4 X 

10'&. Commercial planters (20 days per year) have an estimated cancer risk of2.0 x 10.7 

to 2.4 X 10.7 

These exposure estimates are expected to cover the most common risks that can be 
anticipated from occupational post-application exposure to etridiazole. The turf study that 
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risk assessments are based on had significant flaws. yet it is felt that this chemical-specific 
data is more reflective of actual residues than the defaults. Workers in greenhouses could 
be exposed to soil more than the estimated 120 days per year. but the four-hour exposure 
estimate and 12-hour dose used in calculating the risk are expected to be conservative 
enough to cover typical worker activities. It is also assumed that workers will avoid, or 
have negligible contact with soil-incorporated etridiazole used during planting. 

4.5.4 Summary of Occupational Handler Post-Application Risk Concerns, 
Data Gaps, and Confidence in Exposure and Risk Estimates 

As stated above, the MOEs for post-application worker exposure scenarios were all 
greater than 100. The potting soil scenario is believed to be highly conservative, as thi! 
worker was potting bare-handed using soil treated only 12 hours previously at the highi!st 
label rate for four hours. This scenario should be adequately protective for other soil
contact activities as well, such as transplantation and irrigation work. However, the soil 
residue dissipation data also show that etridiazole, at least in dry soil, dissipates very 
slowly. All post-application exposure estimates were based on the submitted studies. The 
turf transferable residue study, due to the low number of detectable residues and the 
single location, was considerably weaker than the potting soil study. However, the 
detectable residues in the turf study (about 0.2%) were all consistently low and not 
inconsistent with other similar studies. 

Greenhouse or nursery workers are expected to be exposed to the post-application 
residues of potting soil on a regular basis (potentially more than six months per year), for 
an estimated 4 hours per day. The MOE for long-tenn exposure is 300. The 12-hour re
entry dose for potting soil handling from the submitted study was used to estimate an 
MOE of900 for intennediate or long-tenn exposures, and a cancer risk of2.9 x 10.5 

Mowing treated turf was used to represent the typical golf course maintenance activity 
level. The MOE for mowing for intennediate-tenn duration is 320. The lifetime cancer 
risk for mowing is estimated at 8.1 x 10", based upon the residue study data. 

80 



4.6 Non-Occupational Exposure and Risk Assessment 

4.6.1 Non-Occupational Handler Exposures and Risks 

None of the etridiazole labels have non-occupational (residential) uses, therefore no 
residential handler scenarios were evaluated. 

4.6.2 Non-Occupational Post-Application Exposure and Risks 

a. Post Application Exposure Scenarios 

Non-occupational exposure to etridiazole is most likely to occur on a golf course, where it 
may be applied repeatedly throughout the year and within a few hours of public usage. 
The emulsified product is applied by a boom-type sprayer and granules are applied by 
hand- or push-type spreader. The labels do not indicate any other usage in a public area. 
While it is most likely that adult golfers could be exposed to etridiazole after application 
on golf courses, it is possible that younger children, either golfing or accompanying adult 
golfers could also be exposed. However, a risk assessment for this exposure scenario for 
the general population, including infants and children, was not conducted since a short .. 
term dermal toxicological endpoint of concern was not identified for the general 
population. A risk assessment was conducted for female golfers of child-bearing age (13-
50 years old) using the developmental NOAEL of 15 mg/kglday. Because the FQPA 
Safety Factor Committee determined that the 3x FQPA safety factor does not apply to l:he 
acute dietary risk assessment, it is also not applicable to the short-term dermal risk 
assessment as both assessments are based on the same toxicity study. Therefore, an MOE 
of 100 or greater is adequate for female golfers 13-50 years old. 

Because a chemical-specific study of transferable turf residue was submitted to the 
Agency, the data from that study were used to determine the health risk presented by post
application entry onto a golf course, and it was not necessary to use the EPA's SOPs For 
Rgsidentia/ Exposure Assessments. The formula for calculation of golfing exposure, 
however, used information from the SOPs. The equations used for the calculations in 
Table B8 (Appendix B) were the same equations as previously presented in the 
occupational post-application portion of the RED with the following changes: 

o ED (exposure duration) in the calculation of daily dose is 4 hours per day for golfers, 
rather than the 8 hours per day used in the occupational post-application assessment. 
This is based on the average reported time required to play 18 holes of golf. 

o For the purposes of cancer risk assessment, a golfer is assumed to play an average of 
18 times per year. This frequency is based on national surveys of golfers. '8 
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• The application rate used in the non-occupational assessment is the same as was us,ed 
for turf workers, which is the maximum rate of 7.6 lb ai/acre. 

• Adults including females over 13 years old were assumed to weigh 60 kg for 
calculation of short-term exposures, including golfing. 

• Post-application was assessed on the same day the pesticide is applied because it was 
assumed that the golf course is open every day and the user could be exposed to soil 
immediately after application. Therefore, post-application exposures were based on 
day zero, 12-hour post-application residues. 

• Due to a lack of scenario-specific exposure data, HED has calculated exposure values 
for adults using surrogate dermal transfer coefficients that represent reasonable low 
(100 em' !hour for adult golfing), and high (1000 cm'!hour for mowing) contact 
activities. 

b. Non-Occupational Post-Application Risk Assessments 

Because an acceptable study of turf residue transfer was submitted by the Registrant, it is 
not necessary to use the Residential SOP defaults for the residues to assess non
occupational exposure to turf. Using the transferable residue at 12 hours post-application, 
which is the duration of the current re-entry interval, the MOEs for golfing adults 
including females 13-50 years of age were determined (see Table B8, Appendix B). For 
adult golfers, the short-term MOE using the study data is 17,000, which does not excet,d 
HED's level of concern. Cancer risk estimates were determined for all adult golfers. The 
exposure estimate was derived from the turf transferable residue study data and assumed a 
four hour exposure occurring 18 times a year. The estimated cancer risk for adult golft:rs 
is 8.9 x 10·'. 

4.6.3 Post-Application: Data Gaps and Confidence in Exposure and 
Risk Estimates 

This risk assessment assumes that the only significant post-application exposure to 
etridiazole, based on the types of application, is contact with treated soil, seed, or turf. 
The likely and predictable soil and turf exposures have been estimated for workers and 
non-workers. The turf transferable residue study had significant weaknesses (discussed 
above) but was considered adequate for use in this assessment and preferable to the 
default values provided by the Residential SOPs. The post-application treated seed 
handler exposure assessment was based upon assumptions of 100% available residue 
and the use of PHED surrogate data. These are considered highly conservative 
assumptions. The MOEs for all post-application exposure assessments, given the stated 
limitations, did not exceed the Agency's level of concern. 
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5.0 AGGREGATE RISK ASSESSMENTS AND RISK CHARACTERIZATION 

5.1 Acute Aggregate Risk (food + water) 

Acute risk estimates from aggregate exposure to etridiazole in food and water do not 
exceed the Agency's level of concern. For the Tier I acute dietary exposure analysis, 
tolerance level residues were used and 100% crop treated was assumed for all 
commodities. For all female (13-50 yrs) subgroups (the popUlation of concern), less than 
4.6% of the aPAD is occupied by dietary (food) exposure at the 99.9th percentile of 
exposure. Thus, the acute dietary (food) risk associated with etridiazole use is below the 
Agency's level of concern. Using conservative (Tier I) screening level models, the 
estimated concentration of etridiazole (using 7.6 lbs ai/acre/year on turf) in groundwate,r 
(SCI-GROW) is 0.93 ppb and the estimated peak concentration in surface water 
(GENEEC) is 230 ppb.The acute DWLOC for females is 4300 ppb. The Tier 1 surface, 
water EEe of230 ppb and the Tier 1 groundwater EEC of 0.93 ppb are well below the 
DWLOC. Therefore, HED concludes with reasonable certainty that acute aggregate 
exposure to etridiazole (for female 13-50 years old) does not exceed the Agency's level of 
concern. 

Table 10. Drinking Water Levels of Comparison for Acute Aggregate Exposures 

Scenario! aPAD, Dietary Maximum EEC EEC DWLOC, 
Population mglkg Exposure, Surface Water Surface Ground ppb 
Subgroup mglkg Exposure' Water, Water, 

-. ppb ppb 

GENEEC SCIGROW 

Females (\3-50 0.15 0.005323 0.144677 230 0.93 4300 
years old) 

2 Maximum Water Exposure (mglkg) ~ aPAD (mg/kg)· Dietary exposure from DEEM (mglkg) 
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5.2 Short-Term Aggregate Risk (food + water + non-occupational) 

The short-term (non-cancer) aggregate risk estimate includes chronic dietary (food and water) 
and short-term non-occupational (golf course) exposures only. There are no homeowm:r uses 
for etridiazole. In aggregating short-term risk. HED considered background chronic di,:tary 
food exposure and short-term dermal exposures (golf course scenario) along with potential 
drinking water exposures. The short-term food MOE is 7.5 x 103

. The short -term non
occupational (golfer) MOE is 1.7 x 10'. The total short-term food and non-occupational 
aggregate MOE value for temales (13+yrs) is 5.2 x 103 

. This MOE is much greater than the 
acceptable short-term MOE of 100. For surface water and groundwater, the estimated average 
concentrations of etridiazole (57 ppb and 0.93 ppb, respectively) are less than the DWLOC of 
4300 ppb. Therefore, short-term aggregate exposure for females of child-bearing age (13-50 
yrs) to etridiazole does not exceed the Agency's level of concern. 

An aggregate short-term risk assessment for the general population, including infants omd 
children, was not conducted since the short-term dermal toxicological endpoint was based on 
an in utero effect and is not applicable to these populations. 

Table II. Short-term Aggregate Risk Estimates for Etridiazole 

Population Subgroup Females 
(l3-S0yrs) 

Acceptable short-Term Aggregate 100 
MOE 

Food Only Short-term oral NOAEL 15 
(mg/kglday) [Females 13-S0yrs) 

Chronic Food Exposure 0.002008 
(mg/kglday)(Females 13-19 years 
old = highest exposed subgroup) 

Food MOE 7.5 x \0; 

Non· Short-term oral NOAEL N/A 
occupational (mg/kglday) 
Oral 

ADD Oral Exposure (mg/kglday) 

Oral MOE 
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I 
Non- Short-term NOAEL (mglkg/day) 15 
occupational 
Dermal ADD Dermal Exposure 8.7xlO~ 

(mglkg/day) 

Dermal MOE 1.7 x 104 

Non- Short-term NOAEL (mglkgJday) N/A 
occupational 
Inhalation ADD Inhalation Exposure 
(Adult (mg/kg/day) 
handler) (treating turf and flowers) 

Inhalation MOE (treating turf and 
ornamentals) 

Food + non-occupational 5.2 x 10' 
AGGREGATE MOE 

Drinking Short-term oral NOAEL 15 
water (mg/kg/day) 

Allowable short-term surface water 0.14 
exposure (mglkg/day) 

Short-term surface water DWLOC 4300 
(ppb) 

Surface water EEC (ppb) 57 

Ground water EEC (ppb) 0.93 

5.3 Intermediate-Term Aggregate Risk (food + water + non-occupational) 

Since recreational. non-occupational activities on golf courses are considered short-tenn 
exposures and no residential (homeowner) exposure scenarios exist. an intermediate-term 
aggregate risk assessment is not required. 

5.4 Cbronic (Non-Cancer) Aggregate Risk (food + water) 

The chronic aggregate risk estimate includes chronic dietary (food and water) exposures only. 
There are no homeowner uses for etridiazole. 

Cbronic (non-cancer) aggregate risk estimates from aggregate exposure to etridia:wle in 
food and water exceed the Agency's level of concern for infants and children. The 
chronic (non-cancer) dietary (food) risk associated with the registered uses of etridiazolle is 
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below the Agency's level of concern. When tolerance level residues and 100% crop treated 
was assumed in the chronic (non-cancer) dietary analysis (Tier 1). the highest percent of cPAD 
occupied for all subgroups was 31 % for children (1-6 years). For ground water. the TieT 1 
EEC of 0.93 ppb is less than the DWLOCs for all population subgroups. For surface water. the 
Tier 1 EEC of 57 ppb is less than the DWLOC for the U.S. population and female (13-:19 yrs 
and 13-50 yrs) and male (13-19 yrs) subgroups. The chronic surface water EEC of 57 ppb 
exceeded the DWLOC for non-nursing infants « lyr) and children 1-6 years old (40 and 35 
ppb. respectively). HED notes that the EEC values provided by EFED for the GENEEC Tier I 
model for comparison to chronic DWLOCs are not long- term average values. Long- term 
average values are more appropriate for comparison to chronic DWLOCs. The Tier 2 surface 
water EEC of 0.05 ppb (for 36 year use on cotton) does not exceed the DWLOCs for any 
subpopulation, including infants and children. 

In accordance with OPP policy (S. Johnson, 11117/97) if the EECs exceed the DWLOCs, 
water monitoring data are necessary to refine the drinking water exposure estimate. SRRD and 
EFED should determine the nature and extent of the water monitoring data required. 

Table 12 Drinking Water Levels of Comparison for Chronic (Non-Cancer) Aggregate Exposures 

I 

Scenario/ cPAD, Dietary Maximum EEC : EEC EEC DWLOC. 
I 

Population mglkglday Exposure, Surface Surface I Surface Ground ppb 
Subgroupl mglkglday Water Water~ l Water~ Water, 

Exposure ppb I ppb ppb I 
I 
I 
I 

GENEEC : PRIZMI SCIGROW 
I 

(turf use) : EXAMS (Iurfuse) 
I (cotton use) 

I 

U.S PopUlation 0.005 0.000688 0.004312 57 
I 

0.05 0.93 150 I 

Non-Nursing 0.005 0.001024 0.003976 57 0.05 0.93 40 
Infants«lyr) 

Children (1-6 0.005 0.001534 0.003466 57 
0.05 

0.93 35 
yrs) 

Females (13- 0.005 0.000676 0.004324 57 
0.05 

0.93 130 
19yrs) 

Females (13- 0.005 0.000538 0.004462 57 
0.05 

0.93 130 
50yrs) 

I 0.05 
Males (13-19) 0.005 0.000767 0.004233 57 I 0.93 150 I 

Population subgroups chosen were those with the hIghest food exposure 
, Maximum Water Exposure (mglkglday) ~ cPAD (mglkglday) - Dietary exposure from DEEM (mglkglday) 
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5.5 Cancer Aggregate Risk (food + water +[ non-occupational for golfers]) 

The cancer aggregate risk estimate includes chronic dietary (food and water) and non
occupational (golf course) exposures only. There are no homeowner uses for etridiazole. 

F or golfers and non-golfers. cancer aggregate exposure and risk estimates exceed the Agency's 
level of concern. The estimated non-occupational cancer risk for adult golfers is 8.9 x 10.7• 

When a refined (1/2 LOQ residue levels and estimated percent crop treated information) 
dietary exposure analysis is performed, the carcinogenic dietary risk estimate for etridiazole is 
1.6 x 10-7 for the general U.S. population (estimated dietary exposure is 0.000005 mg/kg/day). 
The cancer dietary (food) risk estimate associated with the proposed uses of etridiazole does 
not exceed the Agency's level of concern. The cancer DWLOC for the US population is I ppb. 
Using a Tier I screening level model (GENEEC) for turf, the estimated levels of etridiazole in 
surface water is 57 ppb (56 day average). The Tier I surface water EEC (turt) exceeds the 
cancer DWLOC. HED notes that the EEC values provided by EFED for the GENEEC Tier I 
model for comparison to chronic DWLOCs are not long- term average values. Long- term 
average values are more appropriate tor comparison to chronic DWLOCs. Using a Tier 2 
screening level model (PRZMlEXAMS) for 36 year use on cotton, the estimated level of 
etridiazole in surface water is 0.05 ppb. The Tier I groundwater (SCI GROW) EEC is 0.93 
ppb. The Tier 2 surface water EEC (cotton) and Tier I groundwater EEC do not exceed the 
cancer DWLOC. 

In accordance with OPP policy (S. Johnson, 11117/97) if the EECs exceed the DWLOCs, 
water monitoring data are necessary to refine the drinking water exposure estimate. SRRD and 
EFED should determine the nature and extent of the water monitoring data required. 
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Table 13. Drinking Water Levels of Comparison for Cancer Aggregate Exposures 
, , 

Scenario Q* Dietary Non~ Maximum EEC I EEC EEC DWLOC 
{Population (mg/kg/day)"' Ex.posure Occupational Surface Surface I Surface Ground 

ppb , 
Risk Exposure Water Water, : Water, Water, 

, Risk Exposure ppb , ppb ppb I 
I 

mg/kg/day' 
I 

GENEEC I PRIZM/ SCiGROW 
I , 

(turf use) I EXAMS (turf use) 
I I (cotton use) 
I 

I 

3.3 , 10-2 1.6,.10-7 3.0, 10-' 57 
I 

0.05 0.93 I U_S N/A I 
I 

Population I 
I 

(General) I 

I I 

U.S. 3.3, 10-2 1.6, 10-7 L3 X IO~ N/A 57 I N/A I 

Population 
I 0.05 0.93 
I 
I 

(Aduit I 
I 

Golfers) 
I 
I 
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00064191 Kuchar, E.J. (1971) Residues of 3-Carboxy-5-ethoxy-1 ,2,4-thiadiazole in Cotton 
Seed: CASR-3-71. (Unpublished study received Ju122, 1971 under OF0997; submitted by 
Olin Corp., Stamford, Conn.; CDL:111187-A) 

00064194 Olin Corporation (1972) Residues of Terraclor-Super X in Cotton Seed--1971 
Crop: CASR-7-72. (Unpublished study received Apr 19, 1972 under OF0997; 
COL: 11 I 184-A) 

00093747 Kuchar, E.J.; Griffith, W.P.; Thomas, R.J. (1969) Analytical Investigations 
Concerned with Terraclor-Terrazole Cow Feeding Studies: CASR-4-69; 2483. Inc\ud,:s 
method CAM-I-69 dated Feb I, 1969. (Unpublished study received Jan 20, 1982 und,:r 
1258-812;submitted by Olin Corp., Stamford, Conn.; CDL:070614-C) 

00093748 Kuchar, E.J.; Griffith, W.P.; Thomas, R.J. (1971) Analytical Investigations 
Concerned with Terraclor-Terrazole Cow Feeding Studies: Residues of 
3-Carboxy-5-ethoxy-I,2,4-thiadiazole: CASR-4-69, Supplement I; 2486. Includes method 
CAM-I0-71 dated lui 16, 1971. (Unpublished study received Jan 20, 1982 under 1258-812; 
submitted by Olin Corp" Stamford, Conn,; CDL:070614-D) 

00093751 Thomas, R.J,; Dietrich, R.F.; Rittner, R.C. (1981) MetabolismofTerrazole~~-14C 
in Com Leaves: CASR-4-81; 3667, Includes method CAM-5-81 dated Feb 12, 1981. 
(Unpublished study received Jan 20, 1982 under 1258-812; submitted by Olin Corp" 
Stamford, Conn.; CDL:070614-G) 

00093752 Olin Corporation (1981) (Residues of Terrazole® in Cow and Chicken Tissues, 
Eggs and Milk). Includes method CAM-47-81 dated Oct 16, 1981. (Compilation; 
unpublished study, including 3716 and 3725, received Jan 20, 1982 under 1258-812; COL: 
070614-H) 

00093753 Wilkes, L.C.; Ward, G.M.; McConnell, A.B.; et al. (1981) Metabolism of Terrazole 
in Laying Hens: ADC Project No. 547; 3726. (Unpublished study, including published data, 
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received Jan 20. 1982 under 1258-812: prepared by Analytical Development Corp .. submitted 
by Olin Corp .. Stamford. Conn.: CDL:070614-1) 

00093754 Wilkes. L.c.: Ward. G.M.; McConnell. A.B.: et al. (1982) Metabolism of Terrazole 
in Lactating Goats: ADC Project No. 546; 3727. (Unpublished study, including published 
data, received Jan 20, 1982 under 1258-812; prepared by Analytical Development Corp., 
submitted by Olin Corp., Stamford. Conn.: CDL:070614-J) 

00093755 Wilkes, L.c.; Ward, G.M.; Gustafson, D.E.; et al. (1982) Terrazole Poultry Feeding 
Study: ADC Project No. 648; 3728. (Unpublished study received Jan 20, 1982 under 
1258-812; prepared by Analytical Development Corp., submitted by Olin Corp., StamD~rd, 
Conn.; CDL:070614-K) 

00093756 Wilkes, L.C.; Ward, G.M.; Gustafson, D.E.; et al. (1982) Terrazole Poultry I'eeding 
Study: ADC Project No. 648; 3729. (Unpublished study received Jan 20,1982 under 
1258-812; prepared by Analytical Development Corp., submitted by Olin Corp., Stam£~rd, 
Conn.; CDL:070614-L) 

43259601 Thiem, D. (1994) Multiresidue Study: Testing of Terrazole and Its Monoacid 
Metabolite Through FDA Multiresidue Protocols B, C, D, and E: Final Report: Lab Project 
Number: RP-94010: 1214. Unpublished study prepared by Colorado Analytical Research & 
Development Corp. 412 p. 

43305701 Blaszczynski, E.; Mertz, J. (1994) Terrazole: Response to EPA Data Call-In 
Requirement for Animal Storage Stability Data: Lab Project Number: 94100. Unpublished 
study prepared by Uniroyal Chemical Co., Inc. 18 p. 

43940001 McManus, J. (1996) Metabolism of (carbon 14)-Etridiazole in Mature Cotton After 
Soil Treatment: Lab Project Number: 9394. Unpublished study prepared by Uniroyal 
Chemical Co. 106 p. 

44054701 McManus, 1. (1996) Metabolism of Etridiazo!e in Wheat Grown from Treated 
Seeds: Lab Project Number: 9359. Unpublished study prepared by Uniroyal Chemi study 
prepared by Uniroyal Chemical Co., Inc. III p. 

44285001 Gaydosh, K. (1997) Freezer Storage Stability of Etridiazole and the 3-Carboxylic 
Acid of Etridiazole in Cotton: (Final Report): Lab Project Number: RP-95036: 004-47: CAL 
004-47. Unpublished study prepared by Centre Analytical Labs. 233 p. {OPPTS 860.1380} 

44285201 McManus, J.; Yacolucci, R.; Mertz, J. (1997) Metabolism of (carbon 
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l-l)-Etridiazole in Soybean as a Seed Treatment: (Final Report): Lab Project Number: 9-1101. 
Unpublished study prepared by Uniroyal Chemical Co. 166 p. 

4-1285901 Maselli. C. (1997) Terrador Super X on Raw and Processed Cotton: Processing 
Study: (Final Report): Lab Project Number: SL-95025: RP-95-025: RP-95025. Unpublished 
study prepared by S-L Agri-Development Co.; Coastal Ag Research; and Texas A&M 
University. 533 p. 

44311401 Yu, W.; Nag, J.; Chan, J.; et al. (1997) Confined Accumulation Study on Rotational 
Crops with (carbon 14)-Etridiazole (Terrazole): (Final Report): Lab Project Number: 
93182/9389:93276: 9389. Unpublished study prepared by ABC Labs California and Uniroyal 
Chemical Co., Inc. 540 p. {OPPTS 860.1850} 

44453201 McManus, J. (1997) Metabolism of (carbon 14)-Etridiazole in Mature Cotton After 
Soil Treatment: (Final Report Amendment Number 1): Lab Project Number: 9394. 
Unpublished study prepared by Uniroyal Chemical Company, Inc. 5 p. 
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Occupational and Non-Occupational Exposure Assessment References 

1) Etridiazole product labels: Uniroyal, Scotts, Gustafson and Platte. 
2) Uniroyal Chemical Co., Inc. Terrazole" Usage Meeting In Preparation for the Issuance of the 

RED [a.k.a. SMART meeting]. September 28, 1998. 
3) Nako, S. Quantitative Usage Analysis for Etridiazole. U.S. EPA. June 15, 1999. 
4) Centra, M. Memo to S. Knizner. Terrazole - Report of the Hazard Identification Assessment 

Review Committee. U.S. EPA. June 29,1999. 
5) Brunsman, L. Memo to J. Rowland and M. Centra. Terrazole Quantitative Risk Assessment (Q 

,*) Based on Charles River Sprague. Dawley Rat Chronic Dietary Study with 3/4s Interspecies 
Scaling ractor. U.S.EPA. February 10, 1999. 

6) Blondell, J. Memo to G. Bangs. Review of Etridiazole Incident Reports, DP Barcode D2~·9681, 
Chemical # 084701, Reregistration Case #0009. U.S. EPA. April 15, 1999. 

7) Evans, J. Memo to J. Mitchell re: Greybeard Waivers [for Turf] and Time Extensions. EPA HED. 
11-16-94. 

8) Science Advisory Council for Exposure Policy Number 6: Agricultural Default Daily Acres 
Treated. US EPA Aprill, 1999. . 

9) Pesticide Handler Exposure Database. (PHED). Version l.l. U.S. EPA. August, 1998 
10) Belcher, T., et al. Greenhouse Worker Exposure to Etridiazole. ABC Laboratories Califomia. 

March 3,1997. EPA MRlD 442787-0l. 
II) Bird, R.M. and Avakian, M.D. Assessment of Worker Exposure to a Commercial Seed Treatment 

in Seed-Treating Plants (Vitavax RS Flowable - Canola - Alberta, Canada). March 6, 1992. EPA 
MRlD 447315-0 l. [Submitted and data released by Uniroyal for Terrazole RED] 

12) Schaeffer, T. Report to Seyed Tadayan: Review of Assessment of Worker Exposure to a 
Commercial Seed Treatment in Seed-Treating Plants (Vitavax® RS Flowable - Canola . Alberta, 
Canada) (MRlD No. 447315-01). Versar, Inc. June 2, 1999 

13) r enske, R. et al. Worker Exposure and Protective Clothing Performance During Manual Seed 
Treatment with Lindane. Archives of Environmental Contamination and Toxicology. Vol. 19, No 
2. March/April 1990. 

14) Gaydosh, K. Terrazole 35WP on Turf: Magnitude of the Residue Study. Hawaiian Sugar 
Planter's Association. May 24, 1994. EPA MRlD 432878-0l. 

15) Draft: Series 875-0ccupational and Residential Exposure Test Guidelines, Group B
Postapplication Exposu,"e Monitoring Test Guidelines. U.S. EPA. July 24; 1997. 

16) Gaydosh, K. Terrazole 35WP on Turf: Transfer of the Residue Study. Hawaiian Sugar Planter's 
Association. June 28, 1994. EPA MRlD 432878-02. 

17) Draft Standard Operating Procedures for Residential Exposure Assessments. U.S. EPA. 
December 18, 1997. 

18) 1992 Golf Course Operations: Cost of Doing Business/Profitability. The Center for Golf Course 
Management. Library of Congress GV975.G56 1992. 
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Toxicology Citations 

References* 

43724501 Warshawsky, L. (1994) Acute Oral Toxicity Study in Rats:Terrazole Technical: Lab 
Project Number: 399-148. Unpublished study prepared by IRDC. 41 p. 

43724503 Hilaski, R. (1994) EPA (FIFRA) Acute Inhalation Toxicity Evaluation on Terrazole 
Technical in Rats: Lab Project Number:399-147. Unpublished study prepared by IRDC. 46 p. 

43724504 Warshawsky, L. (1994) Primary Eye Irritation Study in Rabbits:Terrazole 
Technical: Lab Project Number: 399-151. Unpublished study prepared by IRDC. 21 p. 

43724505 Warshawsky, L. (1994) Primary Derrnallrritation Test in Rabbits Following a 4 
Hour Exposure Period: Terrazole Technical: Lab Project Number: 399-150. Unpublished 
study prepared by IRDC. 19 p. 

43724506 Parcell, B. (1993) Skin Sensitisation in the Guinea-Pig with Etridiazole: Final 
Report: Lab Project Number: 921 004DlURL 93/SS. Unpublished study prepared by 
Huntingdon Research Centre Ltd. 53 p. 

00001700 Larson, P.S.; Ambrose, A.M. (1964) Toxicologic Study of the Effects of Adding 
OM-2424 to the Diet of Rats for a Period of Three Months. (Unpublished study received Jun 
9, 1970 under OF0997; prepared by Medical College of Virginia, Dept. of Pharmacology, 
submitted by Olin Chemicals, Stamford, Conn. 

00001699 Larson, P.S.; Ambrose, A.M. (1964) Toxicologic Study on the Effect of Adding 
OM-2424 to the Diet of Beagle Dogs for a Period of Three Months. (Unpublished study 
received Jun 9, 1970 under OF0997; prepared by Medical College of Virginia, Dept. of 
Pharmacology, submitted by Olin Chemicals, Stamford, Conn.; CDL:091718-F) 
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prepared by Medical College of Virginia, Dept. of Pharmacology, submitted by Olin Corp., 
Stamford, CT; CDL:248283-A) 

00001697 Larson, P.S.; Borzelleca, J.P. (1968) Toxicological Study on the Effect of Adding 
Terrazole to the Diet of Beagle Dogs for a Period of Two Years. (Unpublished study received 
Nov 18, 1968 under OF0997; prepared by Medical College of Virginia, Dept. of 
Pharmacology, submitted by Olin Chemicals, Stamford, Conn.;CDL:0917I9-C) 
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40747901 Trutter. J. (1988) Oncogenicity Study in Rats with Terrazole Technical: HLA Study 
No. 798-210. Unpublished study prepared by Hazleton Laboratories America. Inc. 3112 p. 

00093744 Slaughter. L.1.; Sperling. F.; Erker. E.F.; et al. (1981) Terrazole (R) 18 Month 
Oncogenic Bioassay in CD-l Mice: 3543. Final rept. (Unpublished study received Jan 20, 
1982 under 1258-812; submitted by Olin Corp., Stamford, Conn.; CDL070606-A; 070607; 
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Dutch-belted Rabbits: Laboratory No. 5845. (Unpublished study received Jul 6, 1979 under 
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Stamford, CT; CDL:238773-A) 

00073206 Ercegovich, C.D.; Rashid, K.A. (1977) Evaluation of Terrazole for Mutagenic 
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Corp., Stamford, Conn.; CDL240890 
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1982 under 1258-812; prepared by Bioassay Systems Corp., submitted by Olin Corp., 
Stamford, CT; CDL:249073-C) 

00120416 Loveday, K.; Seixas, G.; Donahue, 8.; et al. (1982) Effects ofTerrazole on the in 
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received Dec 15, 1982 under 1258-812; prepared by Bioassay Systems Corp .. submitted by 
Olin Corp., Stamford, CT;CDL:249073-E) 

'List of references is not complete; some studies missing from the PDMS citations 

Toxicology Supporting Documents 

DP Barcode (5): None 
Subject: Terrazole: Report of the Toxicology Science Advisory Council 
From: Joycelyn E. Stewart 
To: Pauline Wagner, Jess Rowland and Michelle Centra 
Dated: April 12, 1999 
MRID (5): 00114197, 00063303, 00120415, 00104999, 00001698, 00001697 

DP Barcode (5): None 
Subject: TERRAZOLE-Report of the Hazard Identification Assessment Review Committee, 
From: Michelle M. Centra 
To: Pauline Wagner and Jess Rowland 
Dated: June 29, 1999 
MRID (s): 00104999,40747901,00093744,00073206, 00093742, 00093743, 41837501, 
00120416,00120414,00120415,00001698,43724501,43724502,437245503,43724504, 
43724505,437245506 

DP Barcode (5): None 
Subject: TERRAZOLE-Report of the FQP A Safety Factor Committee, 
From: Brenda Tarplee 
To: Steve Knizner 
Dated: June 3, 1999 
MRID (5): None 

DP Barcode (5): None 
Subject: Peer Review of Terrazole. 
From: Kerry L. Dearfield 
To: Herman T, Toma 
Dated: January 9, 1991 
MRID (s): 40747901, 00093744, 00093742, 00073206, 00093743, 00120414, 00120416, 
43654801,00120415,00104999,00001698,43654801 
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DP Barcode (s): None 
Subject: Terrazole" Quantitative Risk Assessment (Ql *) Based on Charles River Sprague
Dawley Rat Chronic Dietary Study With With 3/4's lnterspecies Scaling Factor. 
From: Lori L. Brunsman 
To: Jess Rowland 
Dated: February 10, 1999 
MRlD (5): 40747901 

DP Barcode (s): 0261093 
Subject: Etridiazole. Toxicology Chapter of the Reregistration Eligibility Decision. 
Chemical Number 084701. DP Barcode 0261093. 
From: Michelle Centra 
To: Roberta Farrell 
Dated: July IS, 1999 
MRlD (5): 44660701. 42192001, 00121856, 44591801, 44581601, 00132879, 44308301. 
00111922,00109739,00114267,00109748,00109741, 00151785, 00109742-45, 41487001, 
40072105,00132878,00029455,40730604,40384701,41116901,00132859,00151790, 
00159797,00114260,41706906,00114261, 43315001, 00144308, 00132880, 00088624, 
00083644,41091007,00114263,44591701,40730601,44701001,00121859,00132874, 
40072104,42908101,43021601,44694501,44710501,00138159,40072106,44767501 

DP Barcode (5): 0262018 
Subject: Etridiazole. Revised Toxicology Chapter of the Reregistration Eligibility Decision. 
Chemical Number 084701. DP Barcode 0262018. 
From: Michelle M. Centra 
To: Danette Drew and Roberta Farrell 
Dated: December 20, 1999 
MRlD (s): 44660701, 42192001, 00121856, 44591801, 44581601, 00132879, 443083011, 
00111922,00109739,00114267,00109748,00109741, 00151785, 00109742-45, 41487001, 
40072105,00132878,00029455,40730604,40384701, 41116901, 00132859, 00151790, 
00159797,00114260,41706906,00114261,43315001,00144308,00132880,00088624, 
00083644,41091007,00114263,44591701,40730601,44701001,00121859,00132874, 
40072104,42908101,43021601,44694501,44710501,00138159,40072106,447675011 
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APPENDIX A 
Etridiazole 

PRODUCT AND RESIDUE CHEMISTRY 

Tables AI-A3 
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Case No. 0009 
Chemical No. 084701 

Case Name: Terrazole 
Registrant: Uniroyal Chemical Company, Inc. 
Product(s): 98.6% T(EPA Reg, No, 400-413) 

Table AI. PRODUCT CHEMISTRY DATA SUMMARY 

Guid 
eline 
Num 
ber 

830, 
1550 

830, 
1600 

830. 
1620 

830, 
1670 

830. 
1700 

830, 
1750 

830, 
1800 

830, 
6302 

830, 
6303 

830. 
6304 

830, 
6313 

830. 
6314 

830. 
6315 

Requ irement 

Product identity and composition 

Description of materials used to produce the 
product 

Description of production process 

Discussion of formation of impurities 

Preliminary analysis 

Certified limits 

Enforcement analytical method 

Color 

Physical state 

Odor 

Stability to normal and elevated temperatures. 
metals, and metal ions 

Oxidation/reduction: chemical incompalability 

Flammability 

106 

Are Data 
Requirem 

ents 
FulfilledO 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

MRlD Number' 

42912204 1
, 

4295470 I 1, CSF 
3/6/95 4 

00001553, 
42912201 1 

00001553. 
42912201 1 

42912202 1 

00158120, 
42912203 1

, 

43597401 ' 

42912204 1, CSF 
316195 ' 

00158120, 
42912203 1

, 

43597401 4 

00001553 

00001553 

00001553 

00001553, 
42912210 J, 

429122:11 1
, 

42912212 1 

42912213 l 

00001553 



Guid 
eline 
Num 
ber 

830. 
6316 

830. 
6317 

830. 
6319 

830. 
6320 

830. 
7000 

830. 
7050 

830. 
7100 

830. 
7200 

830. 
7220 

830. 
7300 

830. 
7370 

830. 
7550 

830. 
7840 

830. 
7950 

Requirement 

Explodability 

Storage stability 

Miscibility 

Corrosion characteristics 

pH 

UVNisible absorption 

Viscosity 

Melting point/melting range 

Boiling poinUboiling range 

Density/relative densitylbulk density 

Dissociation constants in water 

Partition coefficient (n-octanoVwater). shake 
flask method 

Water solubility: column elution method; shake 
flask method 

Vapor pressure 

I Y = Yes; N = No; N/ A = Not Applicable. 

Are Data 
Requirem 

ents 
Fulfilled" 

Y 

Y 

Y 

Y 

Y 

N' 

Y 

NIA 7 

Y 

Y 

Y 

Y 

Y 

y 

MRID Number: 

00062469 

00001553, 
43232001 ; 

00062469 

00001553, 
43232002 5 

00001553 

42912214 3 

00001553 

00001553 

42912209 3 

42515901 8 

000011553, 
000011644, 

42912205 " 
42912206 3

, 

42912207 3 

00001553, 
42912208 ' 

: Bolded references were reviewed under the Terrazole (SRR) Reregistration Standard dated 3/30/89; and all 
other references were reviewed as noted. 

'CBRS No. 12714,0195979,3118/94, K. Dockter. 

'CBRS No. 15417,0213928,5/8/95, K. Dockter. 
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'CBRS ~o. 13768. D203660. 6/22:94. K. Dockter. 

D The OPPTS Series 830. Product Properties Test Guidelines require data pertaining to UV/visible absorption for 
the PAL 

7 Data are not required because the T/TGAI is a liquid at room temperature. 

s CBRS ~o. 10875, D184741, \/8193, F. Toghrol. 

108 



Table'\2 Food Feed L;e Patterns Subject To Rereaistration for Etridiazole (Case 0000 ) e 

Site Fonnulat 
Applicatlo Ion 
n Type [EPA 
Applicatio Reg. Max. Single 
n Timing No·1 Application Ratea Cse Limitationsb 

Barley. Peas, and Soybean 

Seed 5%0 0.20-0.250z 
treatment [7501- ai/bushel seed 

54] 
0.5 

Ib/gal 
EC 

[7501-
571 

Beans 

Seed 5%0 0.1 oz ai/bushel 
treatment [7501- seed 

54] 

0.5 0.125 oz aillOO Ibs 
Ib/gal seed 

EC 
[7501-

57] 

Corn and Sorghum 

Seed 5%0 0.1-0.125 oz aill 00 
treatment [7501- Ibs seed 

54] 
0.5 

Ib/gal 
EC 

[7501-
57] -

Cotton 

Seed 5%0 0.80-1.0 oz ai/iOO 
treatment [7501- Ibs seed 

54] 

0.5 
Ib/gal 

EC 
[7501-

57] 
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Site Formu\at I 
Applicatio Ion 

J n T~pe [EPA 
Appticatio R.;:g. Max. Single 
n Timing l'io.) Application Rate Use Lirnitationsb 

rn~furro\v 1.53%G 0.23-0.38 Ib ail A Apply only at planting. 
At~ [400-
planting 408) The labels prohibit the feeding or 

2.5%G grazing of cotton foliage by 
[400- livestock. and specify a 12-month 
406) plantback interval for root crops 

3.8%G unless PCNB is registered for use 

[400- on these crops. 

-156) 
0.4 Applications of the EC and FIC 

Iblgal formulations are made in 5·15 
EC gall A of water. 

[400-
475) 
0.5 

Iblgal 
EC 

[400-
405) 
0.5 

Iblgal 
FIC 

[400-
455) 

Peanuts 

Seed 2.5%0 0.15-0.25 oz aillOO 
treatment [7501- Ibs seed 

Ill) 

[7501-
153) 

5%D 
[7501-

54) 
0.5 -

Ib/g.1 
EC 

[7501-
57) 

Safflower 
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Site Formu!at 
Applicatio ion 
n T:pe [EPA 

~ A.pplica[io Reg. Max. Single 
rl Timing No.J App!ication Rate ese Limitationsb 

Seed 5%D 0.2-0.25 oz aillOO l treatment [7501- Ibs seed 

54] 
0.5 

[blga[ 
EC 

[7501-
54] 

Wheat 

Seed 5%D 0.1-0.1250z 
treatment [7501- ai/bushel seed 

54] 
0.5 

[blga[ 
EC 

[7501-
57] 

a A maximum of one application/season is implied by the labeled use pattern. 

b Labels allowing seed treatment uses prohibit the use of treated seed for food. feed. or oil purposes and require thai the 
treated seed be dyed. 
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Table A3. Residue Chemistry Science Assessments for Reregistration of Etridiazole. 

Must 
Current Additi 
Toleran anal 

GLN: Data Requirements ces, Data References I 

ppm (40 Be 
CFRj Submit 

ted" 

860.1200: Directions for Use N/A Yes See Table A. 

860 1300: Plant Metabolism N/A No 00001689 
00028419 
00093751 
43940001' 
44054701 3 

44285201 4 

44453201' 

860.1300: Animal Metabolism N/A No 00093753 
00093754 

860.1340: Residue Analytical Methods 

. Plant commodities N/A No 00001570 
00001645 
00002229 
00002239 
00002257 
00028423 
00028424 
00028428 
00014333 
00093752 
00139669 

. Animal commodities N/A No 00001695 
00093752 
00093755 

860.1360: Multiresidue N/A No 4325960 I' 
Methods 

860.1380: Storage Stability N/A Yes7 00093754 
Data 00093755 

44285001' 
4330570 I' 

860.1500: Crop Field Trials 
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Must 
Current Additi 
Toleran onal 

GLN: Data Requirements ces, Data References I 

ppm [40 Be 
CFR] Submit 

ted? 

Legume Vegetagles (Succulent or Dri~d) 

- Beans None NolO 

- Peas None Nolo 

- Soybean, seed None No!O 

Foliage of Legume Vegetables 

- Soybean. forage and hay None Nolo 

Fruiting Vegetables 

- Tomato 0.15 Yes ll 

[§ 180.3 
70] 

Cereal Grains Group 

- Barley, grain None Nolo 

- Com. field, grain 0.05 Nolo 

[§ 180.3 
70] 

- Sorghum, grain None Nolo 

- Wheat, grain 0.05 NOlO 

[§180.3 
70] 

Forage, Fodder and Straw of Cereal Grains 

- Barley, hay and straw None Nolo 

- Com. fodder and forage 0.1 Nolo 

[§ 180.3 
70) 

- Sorghum, forage and stover None Nolo 

- Wheat, forage and straw 0.1 Nolo 

[§ 180.3 
70] 

- Wheat, hay None NolO 

Miscellaneous Commodities 
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Table B (continued). 

Must 
Current Additi 
Toleran onal 

GLN: Data Requirements ces, Data References t 

ppm [40 Be 
CFRJ Submit 

ted" 

- Cottonseed 0.2 No 00014318 
[§ 180.3 00028427 

70J 00064191 
00064194 
44285901 13 

- Cotton gin by products None No 44285901 13 

- Peanut, nutmeat and hay None NolO 

- Safflower None Nolo 

- Strawberries 0.2 No l2 

[§ 180.3 
70] 

860.1520: Processed Food/Feed 

- Barley, corn, peanut, None NO l4 

safflower, soybean, and 
wheat 

- Cottonseed None No 44285901 13 

860.1480: Meat, Milk, Poultry, 
and Eggs 

- Eggs 0,05 No 00093755 
[§ 180,3 00093756 

70] 

- Milk 0,05 No 00093747 

[§ 180.3 00093748 

70J 

- Poultry 0,1 No 00093755 

fat, mbyp, and meat [§ 180.3 00093756 

70] 

- Cattle, goats, hogs, horses, 0, I No 00093747 
and sheep [§ 180.3 00093748 

fat, m byp, and meat 70] 
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GLN: Data Requirements 

860.1400: Water Fish and 
Irrigated Crops 

860.1460: Food Handling 

860.1850: Confined Rotational 
Crops 

860.1900: Field Rotational 
Crops 

Current 
Toleran 

ces, 
ppm [40 

CFR] 

None 

None 

N/A 

None 

Must 
Additi 
anal 
Data References I 

Be 
Submit 

ted: 

N/A 

N/A 

No 44311401" 

I. Bolded references were reviewed in the Residue Chemistry Chapter of the Etridiazole Reregistration 
Standard dated 9/80, and italicized references were reviewed or summarized in the Residue Chemistry 
Chapter of the Etridiazole Second Round Review (SRR) dated'3/30/89. All other references were reviewed 
as noted. 

2. OP Barcode 0224428, O. Hrdy, 11114/97 

3. OP Barcode 0228163, O. Hrdy, 5/30/97 

4. OP Barcode 0244973, O. Drew, 10/29/98 

5. OP Barcode 0244975, S. Law, 9/29/98 

6. OP Barcode 0205025, L. Edwards, 7115/94 

7. Data are required depicting the storage stability of the monoacid metabolite stored frozen in anim.,l 
commodities for up to 2 years. Samples from the poultry and ruminant feeding studies were stored frozen 
for approximately 6 weeks and 2 years, respectively, prior to analysis for residues of the monoacid, 

8. DP Barcode 0244972, 0 Soderberg, 1/20/99 

9. OP Barcode 0255738, 0, OrewlM. Centra, 11/3/99 

10. HEO concluded (OP Barcode 0188371, P. Oeschamp, 3/4(93) that metabolism studies conducted al 
exaggerated rates on wheat and soybean would support seed Ireatmenl uses on barley, beans, corn, cotton, 
peanuts, peas, safflower, sorghum, soybeans, and wheat. Adequate metabolism studies on cotton, soybean, 
and wheat (OP Barcodes 0224428, 0228163, and 0244973; 0 Hrdy/D. Drew; 5/30/97, 11114/97, and 
10/29/98) support the residue dala requiremenls for Ihese seed treatment uses. 
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1 I. The registrant is no longer supporting uses on tomatoes grown domestically, In order to establish a 
tolerance on imported tomatoes. additional field tria! Jata. as outlined in the EPA Import Toleranc'i;! 
Guidance document (HED SOP 98.6), are required. 

\ 2. The registrant is no longer supporting uses on strawberries. 

13. DP Barcode D244960, S. LawlD. Soderberg, 1/19/99 

14. As residues of etridiazole and the monoacid metabolite were nondetectable in soybean seed and \.vheat 
grain from the exaggerated rate (lOx) soybean and wheat metabolism studies, processing studies and 
tolerances are not required for the processed fractions of barley, corn, peanuts, saftlower, sorghum, 
soybeans and wheat. 

15. DP Barcode D244963, D. Drew, 12/3/98 

16. If the registrant wants shorter PBIs than those recommended by the Agency in the review of the confined 
rotational crop study, limited field trial data are required. 
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APPENDIX B 
Etridiazole 

HANDLER AND POST-APPLICATION EXPOSURE 
RISK ASSESSMENT 

Tables BI-B9 



Note: 

Explanation of column headings for Etridiazole handler risk assessment tables. 

Application rates represent the highest rates (from all labels with that formulation type) for 
various agricultural crops and turf applications. These rates are expressed as: low. mid-range 
(med), and maximum (high). This translates to the highest application rate for various crops. 
Separate categories (such as mixing/loading WP for chemigation vs. groundboom) are 
presented because of the distinct differences in application rates and acres treated. Mon~ or 
less categories may be used to represent the handler exposure in the final version. 

Application rates are generally in lbs ai/acre. However. exceptions exist, such as lbs aillbs 
seed treated. Low-pressure handwand application is expressed in Ibs ai/thousands of square 
feet. High-pressure handwand application rates are in Ibs ai/gallon. Likewise, the number of 
units treated will correspond, for example: 

lbs ai/acre x acres/day = lbs ai/day 

The number of treatments per year is also based on label information. However, the "private", 
farmer, or golf-course grounds supervisor, may treat different areas or crops at different times. 
Generally. this column will be equal to the label maximum number of applications. Sometimes 
it is lower or higher based on use information. The" commercial" number of treatments is the 
estimated number of applications for a professional pesticide applicator not associated with a 
single location. The" default," used in the absence of specific information, is 10 times lhe 
private applicator rate. 



Table B I: Exposure Scenario Descriptions for the Use of Etridiazole 

Standard AS5umptionsa 

Exposure Scenario Data Source (8-hr work day) Commentsb 

(Number) 

Mixer/Loader Descriptors 

Mixing/Loading Wettable PHED V 1.1 (I a) 40 acres. Single Layer, No Gloves: Dermal replicates ~ 22-45, ABC grade. Iland replicates ~ 
Powder for Groundboom 7, ABC grade. Low Confidence due to the low number of hand replicates; medium 

Application 10 Golf Course (I b) 2 acres confidence in inhalation data. 
Turf(la) or 
chemigation (Ib) Single Layer, Gloves: "Best Available" grades: Inhalation ABC grades; 44 

replicates; Hand replicates ~ 24, ABC grade. Medium Confidence. 

Engineering Controls (to represent water-soluble packets): "Best A vailable" grades: 
Hands acceptable grade; dermal and inhalation all grades. Hands·" 5 replicates; 
dermal ~6 to 15 replicates; inhalation ~ 15 replicates. l.ow confidence in hands, 
dermal and inhalation data. 

PHED data used for baseline,50% Protection Factors (PI's) added for Coveralls; 
90% Inhalation Protection Factor added for Organic Vapor/Pesticide Respirator. 

l.oading Granular for In- PHED v 1.1 80 acres /230" Single layer, no gloves: Dermal replicates ~ 33 - 78, ABC grade. Hand ~ 10 

Furrow Application (2) replicates, All grade. Low Confidence due to the poor grade quality of the hand 
replicates and low replicate number. 

, Single Layer, gloves: Dermal replicates ~ 33 - 78, ABC grade. Hand ~ 45 replicates, 
AB grade. Medium Confidence 
Coveralls over single layer, plus gloves: Dermal replicates ~ 12 - 59, ABC grade. 
Hand ~ 45 replicates, AB grade. Low Confidence due to the low replicate number 
lor many body parts. 
Inhalation: 58 replicates, AB grade. High Confidence 

Engineering Control: No data available. 



J 

Table B I: Exposure Scenario Descriptions for the Use of Etridiazole 

Standard Assumptions' 
Exposure Scenario Data Source (S-hr work day) Commentsb 

(Number) 

Mixing/Loading Liquid PHED v. 1.1 SO acres /230IJ Single layer. no gloves: Dermal ~ 72 to 122 replicates, AB grade. Iland 53 
(EC/FC) for In-Furrow replicates, AB grade. High Confidence 
Application (3a) Single layer, gloves: Dermal ~ 72 to 122 replicates, AB grade. Hand ~ 59 replicates, 

I AB grade. High Confidence 

Mixing/Loading Liquid PHED v. 1.1 1400 Ibs cotton seed 
Inhalation: Replicates ~ 85, AB grade. High Confidence. 

(EC) for On-Farm Seed 7200 Ibs peanut seed 
Treatment (3b) (for 80 A/day) 

Commercial Seed Treatment Uniroyal Data 330,000 Ibs seed See Study Review; based on geometric mean of data and "typical" volume of seed 

Loader/Applicator: Liquid handled per day. , 

Formulation (3c) \ 

Commercial Seed Uniroyal DatE, 330,000 Ibs seed See Study Review; based on geometric mean of data and "typical" volume of sc~d 

Handler/Bagger: Liquid handled per day. 
Formulation (3d) 

Loading Dust for PHED v. 1.1 330,000 Ibs seed See Wettable Powder (la); wettable powder has similar particulate size to dusts 

Commercial Seed Treatment therefore used as a surrogate when there is a lack of data. 
(WP Surrogate) (4) PH ED data used for baseline,50% Protection Factors (PI's) added for Coveralls; 90% 

Inhalation Protection Factor added for Organic Vapor/Pesticide Respirator. 
No Data for Engineering Control 



Table B I: Exposure Scenario Descriptions for the Use of Etridiazole I 
Standard Assumptionsa 

Exposure Scenario Data Source (8-hr work day) Commentsh 

(Number) 

Applicator Descriptors 

Applying Liquid to Golf PH ED V 1.1 40 acres. Single layer, no gloves: Dermal replicates ~ 23 to 42, AS grade. Iland replicates ~ 

Course Turf with a 29, AS grade. The neck local ion is limited to 23 observations; the next lowest 

Groundboom Sprayer (5a) number of observations is 32. High Confidence. 
Single layer, gloves: Dermal replicates ~ 23 to 42, AB grade. Hand replicates ~ 21, 
ABC grade. The neck location is limited to 23 observations; the next lowest Ilumber 

Applying Liquid In-Furrow PH ED v. 1.1 80 I 230" acres of observations is 32. Medium Confidence. 

to Soil (5b) Inhalation: 22 replicates, AB grade. High Confidence 
Engineering Control: Enclosed cab (ground boom): Dermal replicates ~ 20 to 31, 
ABC grade. Hand replicates .~ 16, ABC grade. Medium Confidence; inhalation: 16 
replicates, AB grade. High Confidence 

PHED v. I. It 80 I 230" Single layer, no gloves: Dermal Replicates ~ I to 5, AB grade. Hand replicates· 5, 

Loading and Applying AB grade. Low Confidence due to inadequate replicate number. 

Granular In-Furrow to Soil Single layer, gloves: Dermal replicates ~ I to 5, AB grade. Hand replicates ~ O. 

(6) Low Confidence due to inadequate replicate number. NOTE: Gloved hand 
replicates are unavailable for this exposure scenario. The only way to estimate 
gloved hand exposure is to reduce the "no glove" hand value by 90%. 

Inhalation: 5 replicates, AB grade. Low Confidence due to the low replicate 

number. 

MixerlLoaderl Applicator Descriptors 

Mixing, loading and PHED v. 1.1 80 1160" Single layer, no gloves: Dermal ~ 171067, ABC grade. lIand ~ 29 replicates, ABC 

Applying Liquid (EC/FC) grade. Medium Confidence 

In-Furrow (groundboom Single layer, gloves: Dermal ~ 17 to 67, ABC grade. Hand ~ 32 replicates, All 

MLAP surrogate) (7) grade. Medium Confidence. 

Mix ing/Loading! Apply ing Fenske Study 1440 Ibs seed (study All data were for gloved hands; seed treatment only, not planting; 60 replicates (see 

as a Seed Treatment (dry) in data data and cotton data) study). 

planter box (8a) 



Table B I: Exposure Scenario Descriptions for the Use of Etridiazole I 
Standard AssumptionsB 

Exposure Scenario Data Source (8-hr work day) Commentsb 

(Number) 

Treating Seed Manually PH ED v. 1.1 1440 Ibs seed (study No chemical-specific data: surrogate liquid mixer/loader (4a) 
Using Liquid (EC/FC) (surrogate) data and cotton data) 
formulation on Farm (8b) 

Mixing/Loading/Applying PHED v. 1.1 50 gallons at final Single layer, no gloves: Dermal replicates '" 9 to 80, ABC grade. Iland replicates ~-

EC/FC as Liquid Drench dilution 70, All grade. Low Confidence due to inadequate replicate number and low hand 

using Low-pressure Hand grades used (lots of"E" grade~) 
Wand (9) Single layer, gloves: Dermal replicates '" 9 to 80, ABC grade~ Hand replicates ~'IO, 

ABC grade. Low Confidence due to)nadequate replicate number. The gloved 
hand estimates are based almost entirely on non-detects~ 
Inhalation: 80 replicates, ABC grade. Medium Confidence. 
PHED data used for baseline,50% Protection Factors (PFs) added for Coveralls: 

90% Inhalation Protection Factor added for Organic Vapor/Pesticide Respirator 
Engineering controls not feasible. 

Mixing/Loading/Applying PHED v. 1.1 1000 gallons Single layer, no gloves: Dermal replicates ~ 7 to 13, AB grade. Hand replicates .- O. 

EC as Liquid Drench using "No glove" hand data are unavailable for this use scenario~ (2 of 13 nondetect). 

High-pressure Hand Wand Low Confidence 

(10) Single layer, gloves: Dermal replicates ~ 7 to 13, AB grade. Hand replicates" 13, C 
grade. Low Confidence due to inadequate replicate number. 
Inhalation: 13 replicates, A grade. Low Confidence due to inadequate replicate 

number. 

Loading and Applying PHED v. 1.1 I acre Single layer, no gloves:Dermal replicates ~ 29 to 45, ABC grade~ Hand replicates ~ 

Granular Formulation to 23, ABC grade. Medium Confidence. 

Golf Course Turf Using a Single layer: gloves: Dermal replicates ~ 29 to 45, ABC grade. Iland replicates ~ 20, 

Belly Grinder (II) All grades. Low Confidence 
Inhalation: 40 replicates, AB grade. High Confidence 
PHED data used for baseline,50% Protection Factors (PI's) added for Coveralls; 

90% Inhalation Protection Factor added for Organic Vapor/Pesticide Respirator 



Table B I: Exposure Scenario Descriptions for the Use of Etridiazole 

Standard Assumptions' 
Exposure Scenario Data Source (8-hr work day) Commentsb 

(Number) 

Loading and Applying PHED v. 1.1 5 acres Single layer, no gloves: Dermal replicates ~ 0 to 15, C grade. lIand replicates ~ 15, 

Granular Formulation to C grade. Low Confidence due to inadequate replicate number. There are no head or , 

Golf Course Turf Using neck replicates for this clothing scenario. All other body pm1s contain 15 n:plicatcs. I 

Push-Type Spreader (12) Single layer, gloves: Dermal replicates ~ 0 to IS, C grade. Hand replicates ~. O. Low 
Confidence due to inadequate replicate number. There are no head, neck or hand 
replicates for this clothing scenario. All other body parts contain 15 replicates. 

Inhalation: 15 replicates, B grade. tligh Confidence. 

Loading and Applying PHED v. 1.1 5 acres Add scenarios (2) and (6) 

Granular Formulation to 
Golf Course Turf Using 
Tractor-drawn Spreader 
( 13) 

Mixing, Loading, and PHED v. 1.1 40 acres Combine Scenarios (I a) and (Sa) 

Applying WP to Golf Engineering: WSB or enclosed-cab Groundboom (sb) 

Course Turf with Ground PilED data used for baseline,sO% Protection Factors (PI's) added It)r Coveralls; 

Boom (14) 90% Inhalation Protection Factor added for Organic Vapor/Pesticide Respirator 

Loading and Applying PHED v. 1.1 10 cubic yards Use hand dispersing granules as surrogate (same as 24): 

Granules to Potting Soil Single layer, no glove: Dermal replicates ~ 16, ABC grade. Hand replicates' O. 

(IS) Low Confidence due to lack of '''no glove" replicates for this usc scenario. 
Single layer, glove: Dermal replicates ~ 16, ABC grade. Hand replicates -, IS, ABC 
grade. Medium Confidence. The 15 hand replicates are all non detect (LOQ ~ 41 

;.<g). 
Inhalation: 16 replicates, ABC grade. Medium Confidence. 
PHED data used for baseJine,50% Protection Factors (PFs) added for Coveralls; 90'% 

Inhalation Protection Factor added for Organic Vapor/Pesticide Respirator 

l.oading and Applying PH ED v. 1.1 10 cubic yards Use mixin!!/loadine. WP as surrogate (mixed dry): (Ia} I I Wettable Powder to Potting I 
I - ~ - ... 

I Soil (16) 



Table B I: Exposure Scenario Descriptions for the Use of Etridiazole 

Standard Assumptions' 
Exposure Scenario Data Source (8-hr work day) Commentsb 

(Number) 

Loading and Applying PHED v. 1.1 I acre See Scenario I I 
Granules to Soil using Belly PHED data used for baseline,50% Protection Factors (PFs) added for Coveralls; 90% 
Grinder(17,18) Inhalation Protection Factor added for Organic Vapor/Pesticide Respirator 

Loading and Applying PH ED v. 1.1 1 acre See Scenario 12 
Granules to Soil using Push- PHED data used for baseline,50% Protection Factors (PI's) added for Coveralls; 90% 
Type Spreader (19,20) Inhalation Protection Faclor added for Organic Vapor/Pesticide Respirator 

Loading and Applying PHED v. 1.1 5 acres See Scenario 13 
Granules to Soil using 
Tractor-Drawn PHED data used for baseline,50% Protection Factors (PI's) added for Coveralls; 90% 
Spreader(21,22) Inhalation Prolection Faclor added for Organic Vapor/Pesticide Respirator 

Loading! Applying Granular NO DATA NO DATA NO DATA 
via Power Dust Blower (23) 

Applying Granules by I-land PH ED v. 1.1 5000 sq. ft. Single Layer, No Glove: Dermal replicates ~ 16, ABC grade. Hand replicales ~ O. 
to Soil Trench or Turf (24) Low Confidence due to lack of ' 'no glove" replicates for this usc scenario. 

Single Layer, glove~: Dermal replicates ~ 16, ABC grade. I-land replicates ~ 15, 
ABC grade. Medium Confidence. 
Inhalation: 16 replicates, ABC grade. Medium Confidence 
PHED data used for baseline,50% Protection Factors (PI's) added for Coveralls; 

90% lnhalation Protection Factor added for Organic Vapor/Pesticide Respirator 

Standard Assumptions based on an 8-hour work day as estimated by HED, or BEAD data, or Registrant data. The area treated per day also represenls 

amount to be mixed up per day. 
u Uniroyal estimated acreage/day 

"Best Available" grades are defined by HED SOP for meeting Subdivision U Guidelines. Best available grades are assigned as follows: matrices with 
grades A and B data and a minimum of 15 replicates; if not available, then grades A, Band C data and a minimum of 15 replicates; if not available, 
then all data regardless of the quality and number of replicates. Data conlidenee are assigned as follows: 
High ,= grades A and Band 15 or more replicates per body part 
Medium = grades A, S, and C and 15 or more replicates per body part 
Low = grades A, B, C, D and E or any combination of grades with less Ihan 15 replicates 

I 



Table B2: Worker Exposure Calculated from Uniroyal Study orVitavax Application in Commercial Seed Treatment 
Using Terra-Coat L-205N Application Rates 

Level of Protective Handler Job Dermal and Lb Treated Label Total Dose IT MOE' Work LADD Cancar 

Equipment Description Inhalation Total per Day" Application (mg/kplday) dayslYear (mg/kp/day) 
Unit Dosage Rate:Terra-
(mg/lb ail' Coat Liquid 

(Ib ai/lb seed 
treated) 

Single Layer with Loaderl Applicator 0.064 330000 0.00016 0.048 99 60 4.0E-03 
Gloves 
Single Layer with Loaderl Applicator 0.064 800000 0.00016 0.12 40 60 NA 
Gloves 
Single Layer with Seed Handler 0.0024 330000 0.00016 0.0018 2500 60 I.5E-04 
Gloves 
Single Layer with Seed Hand",r 0.0024 800000 0.00016 0.0044 1000 60 NA 
Gloves 
Single Layer No Gloves Loaderl Applicator 0.356 330000 0.00016 0.27 18 60 2.2£-02 
(calculated) 
Single Layer No Gloves Loaderl Applicator 0.356 800000 0.00016 0.65 6.9 60 NA 
(calculated) 
Single Layer No Gloves Seed Handl,,, 0.015 330000 0.00016 0.011 420 60 9.3£-04 
(calculated) 
Single Layer No Gloves Seed Handler 0.015 800000 0.00016 0.027 160 60 NA 
(calculated) 

------ -------

IT ~ Intermediate-Term 
NA ~ Not applicable to this scenario: cancer risks are based on "typical" application rates and volumes, not the higher rate. 
'Total (Dermal + Inhalation) Unit Dose was calculated from Vitavax study for lindane residues MRID 447315-0 I; inhalation dose less Ihan 1% oftola\. 
b Pounds treated per day based on study findings and equipment manufacturer's specifications; typical and high capacity used. 

1.3£-04 

NA 

5.01:-06 

NA 

7.3E-04 

NA 

3.1 E-05 

NA 

'Total (Dermal + Inhalation) Daily Dose (mg ailkg/day) ~ (mg/lb ail x Ib treated/day • application rate (mg/lb seed) I Body weight (70kg for intennedialc-tcrm) 
x Absorption (100%) 
'MOE ~ NOAEL (mg/kg/day) I Daily Dose (mg/kg/day); where intermediate-term NOAEL ~ 4.8 mg/kg/day 

'LADD ~ Lifetime Avg Daily Dose ~ Absorbed daily dose (based on 70 kg body wt) x Exposure DayslYr' 35 years working 
70 years (iifctime) x 365 days/yr 

'Cancer risk ~ LADD x Q,' [0.0333 (mg/kg/dayt'] 



Table B3: MOE and Cancer Risk Estimate for On-Farm Dust Formulation Seed Treatment 
I Based on Data from Fenske et al. Study; Mixer/Loader, Single Layer PPE With Gloves 

Formulation Dermal Inhalation Typical Lb Application Dermal Inhalation Total ST IT/LT LADD Cancer!; 
Unit Unit Dose Treated per Rate (Ib Dose Dose Dose MOE' MOE' (mg/kg/day)' 

Dosage (mgllb ail' Dayb ai/lb seed) (mg/day) (mg/day) (mg/day)' 
(mg/lb Cotton 

ai)lI 
Terraclor 10.4 0.0024 1440 0.0005 7.5 0.0017 7.5 130 45 8.91'-03 30E-04 

Super X 
20-5 j 

Mixer/Loader Only. No Application Data. 
Formulation adjusted for Terraclor Super X 20-5 (dust formulation) application rate. 
Study findings adjusted for body surface areas per Exposure Factors Handbook 1997 and standard respiratory rate for handlers of29l1min. 
IT ~ Intermediate-Term duration; ST ~ Short-term duration 
Cancer risks are based on "typical" application rates and volumes 
• Unit Doses (dennal and inhalation) wert: calculated from published study (see References) measuring lindane residues; note inhalation dose less than 1% of 
total. 
b Pounds treated per day based on study findings and equipment and Registrant-submitted data for cotton seed application. 
'Total (Dermal + Inhalation) Daily Dose (mg ai/kg/day) ~ (mgllb ail x Ib treated/day • application rate (mg/lb seed) / Body weight (70kg for intermediate-term) 

x Absorption (100%) 
d ST ~ Short-term MOE ~ NOAEL (mglkg/day) / Daily Dose (mg/kglday); where short-term NOAEL ~ 15 mg/kg/day; 60 kg b.w. 
, MOE ~ NOAEL (mglkg/day) / Daily Dose (mg/kglday); where intermediate-tern] NOAEL ~ 4.8 mg/kglday; 70 kg b.w. 

r LADD ~ Lifetime Avg Daily Dose ~ Absorbed daily dose (based on 70 kg body wtl x Exposure Days/Yr [60 days/yrl • 35 years working 
70 years (lifetime) x 365 dayslyr 

'Cancer risk ~ LA DO x Q,' [0.0333 (mg/kglday)"'J 



Table B4: Elridiazolc Ilandicr Ri.sk Assessment: Short-tt:rm MOEs 

Baseline (Single I.ayer Clothing) Single I.ayer Clothing With Chemical Coveralls over Clolhing lind Organic Vapor I:nginecring COlllItlJs: Soluble Bag 
Resistant Gloves Resnirator lix WI>; (iloYCS j(lr MIL Only 

Exposure Scenario Dermal Inhalation Combined Dermal Inhalation Combined Dermal ST Inhalation Combined Dermal Inhalalion (\ulIbined 
STMOE ST MOl' ST STMOE ST MOl' ST Dermal MOl, STMOE ST Dermal ST MOE ST MOl' S'I 

Dermal & & & IkflllaJ& 
Inhalation Inhalation Inhalation Inh<llallUl1 

MOE MOl' MOl' MOl"' 
(I a) Mixing/Loading 3.2 280 3.2 70 280 56 90 2800 87 1200 -1.91': t 04 120() 
Weltable !lowder lor 
TurllGolfCourse 
Groundboom 
1.QJllieation:l.ow Rate 
(Ia) TYl!!cal Rate 1.6 140 1.6 35 140 28 45 1400 43 600 2.SI: +04 590 
(I a) High Rate 0.80 69 0.79 17 69 14 22 690 22 300 1.21:+04 290 
(I b) Mixing/Loading 320 2.7E+04 310 6600 2.7E+04 5300 NE NE NE NE NE NI' 
Wettable Powder for 
Chemigation Application 
(lb/IOOO Gal):l.ow Rate 
(I b) Typical Rate 160 1.41'+04 160 3500 I.4E+04 2800 NE NE NE NE NI' NI' 
(I b) High Ratc 110 9500 110 2400 9500 1900 NE NE NE NE NF NF 
(2) Loading Granular for 2300 1.21..:+04 1900 4700 1.9E+04 3800 NE NE NE Nt, NF NF 
in-Furrow Application: 
UniRoyal Estimated Rate 
~TvDical Ratc 5600 2.8[+04 4600 6.8E+03 281'+04 5500 NE NE NE NF NI' Nt 

2) High Rate 3500 1.71'+04 2900 4.3[+03 1.71:+04 3400 NE NE Nt' NE NI' Nr 
(3a) Mixing/I.oading II 2.6E+04 II 1400 2.6E+04 IJOO NE NE NE NE NE NI 

EClFC (Liquid) tor In-
furrow Application: I.ow 
Rate 
(Ja) Typical Rate 20 4.91'+04 20 2.6[+03 4.91'+04 2400 NE NE NE NE NF NI: 

~Il) lligh Rate 10 2.5E+04 10 I.3E+03 2.5E+04 1200 NE NE NE NtNE Nt NI' 

(3b) Mixing/l.oading 550 I.3E+06 550 7.0£+04 I.3E+06 6.6£+04 NE NE NI' NE NI' Nt: I 

Liquid for On-Farm Seed 
Treatment: Low (Peanuts) 
3b Typical (Peanuts) 280 6.71'+05 280 3.51'+04 6.7E+05 ].3E+04 NE NE NE NE NE Nt 

3b) High (Cotton 350 8.3E+05 350 4.4E+04 8.31'+05 4.11'+04 NE NE NE NF NE NE 

(3c) Loader/Applicator: 49 I.2E+04 48 280 1.2E+04 270 NE NE NE NE NE NE 

EC/FC Liquid lor 
Commercial Seed 
Treatment: Typical Rates 
(Uniroval Study) 
(3c High Volume 20 5100 20 110 5.2E+03 110 Nt' Nt' NF NE Nt-" NF 

(3d) Seed llamllcr/bagger: 1200 9.1E+04 1200 7900 9.71'+04 7300 NE NE NF NE NE NI 

Liquid for Commerciai 
Seed Treatment: Typical 
Rates (Uniroyal Study) 
3d) IIigh Volume 480 4.0E+04 480 3300 4.01.:'t04 3000 NE NE NE NF NF NI-' 



Table (34: EtridiaLOIc Ilandicr Risk Assessment: Short-term MOb; 

Baseline (Single Layer Clothing) Single Layer Clothing With Chemical Coveralls over Clothing and Organic Vapor I:ngineerillg ('\lI1lrol", Soluble Bag 
Resistant Gloves Respirator jhr WI', (jlovcs fur MIL Only 

Exposurc Scenario Dermal Inhalation Combined Dermal Inhalution Combincd Dermal ST Inhalutiun Combined (lermal Inhalatitlll ('ombillcd 
STMOE STMOL ST STMOE STMOE ST Dermal MOE STMOE ST Dermal STMOE SI MOl' S'I 

Dermal & & & Ikrmal& 
Inhalation Inhalation Inhalatioll ILlhalatioll 

MOl' MOE MOE MOl" 
(4) I,(lading Dust for 12 1000 12 260 1000 200 330 NE NE NE NE NE 
COIll!nerciai Seed 
Treatment: (WI) 
surrogate) Low Rate 
(4) Typical Rale 5.9 510 5.B 130 510 100 170 5.IH03 160 NI NI NE 
(4) lIigh Rale 0.61 5-' ,. 060 32 130 26 41 1300 40 560 2.31: t(l..j S40 
(Sa) Applying to 680 1.3E+04 BOO 850 1.6Et04 800 N[ NE NE NE NE NE 
Turl/GolfCoursc wiLh 
Groundboom Sprayer: 
Low Rate 
(Sa) Typical Rate 420 BOOO 400 420 8.0Lt03 400 NE NE NE NE NI NE 
(5.) lIigh R.le 210 4000 200 210 4.0[+03 200 NE NE NE NF NE NI 
(5b) Applying Liquid In- 2200 4. I E+04 2100 2200 4.1E+04 2100 NE NI, NE Nr NE NE 
furrow (Groundboom 
Surrogate): I.ow Rate 
(5b) Typical Rate 4200 8.0[+04 4000 4.21:+03 8.01:+04 4000 NE NE Nt' NE NI' NI' 
(5b) Hi.h Rale 2100 4.0H04 2000 2.11'+03 4.01'+04 2100 NE NE NE NE NI' NI' 
(6) Combined Loading + 1100 6700 920 2200 6700 1700 NE N[ NF NE NI' NI' 
Applying Granules In-
Furrow to Soil: Low Rate 
6 Typical Rate 2000 1.31'+04 1800 4.3E+03 1.31'+04 3200 NE NE NE NF NI-' NI' 

(6 High Rale 1600 1.01'+04 1400 HE+03 1.01'+04 2600 NE NE NE NF NI' NF 
(7) MIUApplying EC/FC 120 3.4[+04 120 2100 2.31'+04 1900 NE NE NE NE NE NE 
In~(;urrow to Soil: Low 
Rate 
7) Typical Rate 160 4.61'+04 160 2.BE+03 3.1 E+04 2600 Nt' Nt' Nt' NE NI' NI' 

(7) tligh Rale 80 2.3E+04 BO 1.41'+03 I.5E+04 1300 NE NE NF NE Nt NI' 
(8) Mixing/Loading/ NO UN- 5.2E+05 NO 120 5.21:+05 120 NE NE Nt' Nt' Nt' NI: 
Applying as a Seed GLOVE DATA 
Treatment (dry) in planter DDATA 
box (Fenske study datal 
(per Ib seed) 
(9) Mixing/Loading/ 140 4.8E+05 140 3.3[+04 4.8E+05 3.1[+04 NE NE NF NE Nt' NE 
Applying EClFC as 
Drench using Low 
Pressure 

I Ilandwand:Typical (per 
Gallon diluted mixture) 



- ---------------

Table B4: nridiazolc Ilandicr Risk Assessment: Short-term M()b 

Baseline (Single I,ayer Clothing) Single Layer Clothing With Chemical Coveralls over Clothing and Organic Vapor i:ngineering Controls: Soilible Bag 
Resistant Gloves Respirator lilr WI': (jloves for MIL Only 

Exposure Scenario Derrnal Inhalation Combined Dcrmal Inhalation Combincd Dermal ST Inhalation Combined Dermal Inhalation Combined 
ST MOl' STMOE ST ST MOl' STMOE ST Dermal MOE STMOE ST Dermal STMOI" STMOI: SI 

Dermal & & & Ikrlnal & 
Inhalation Inhalation Inhalation Inhalatitlll 

MOE MOE MOE MOl; 
(10) Mixing/Loading! 330 6700 320 320 6.7E+03 310 NE NE NE NE NE NE 
Applying EC/FC using 
Itigh I'ressure Ilandwand 
(ie, Nursery/Greenhouse): 
High Rale 
(II) toading+Applying 20 ]200 20 22 3.21'+03 21 35 3200 35 No Data Nol)ala No Data 
Granuh:s (1.30) to Golf 
Course Turf using Belly 
Grinder: Typical 
Rate/Acre 
(12) Loading+Applying 14 6300 14 31 6.3[+03 ) I 53 6.31'+04 5) No Data No Dala No Data 
Granules (I .30) to Golf 
Course Turf Using Push 
Type Spreader: Typical 
ratc/Acre 
(13) Loading+Applying 4600 1.4[+04 3400 4.6[+03 1.4[+04 3500 N[ NE NI' Nt' NE NF 
Granules (1.30) to Golf 
Course Turf Using 
Tractor-pulled Spreader: 
(2 scenarios added) 
Typical Rate 
(14) Combined 3.2 270 3 53 220 42 66 2100 64 630 1.41:104 600 

Mixing/Loading 
+Applying WP to Golf 
Course Turfvia 
Groundboom (2 scenarios 
added): Low Rale 
(14) Typical Rate 1.6 140 2 33 140 27 41 1300 40 400 8_81:+03 380 

14 HiJ!,h Rate 0.80 68 0.8 16 68 13 21 670 20 200 44F+03 19() 

(15) Mixingll.oading 3.4E+05 1.7E+06 2.9E+05 4.2E+05 1.7E+06 3.31'+05 NE Nt' NE No Data No Data Nil Data 

Applying Granules It) 
POlling Soil (per CU yd) 
(16) Mixing/Loading! 370 3.210+04 370 7.62E+03 3121'+04 6100 NE NE NE NE NI' NI: 
Applying Wi> to Potting 
Soil (per Cu Yd) 
(17) Loading+Applying 5.80 930 5.7 6 930 6 10 9)0 9 No Data No Data No Data 

I 
Granules (80) to Soil 

I I I I I I I I I I I using Uclly Grinder: 
Typical Rate/Acre 



Table B4: ltridiazole Ilandier Ris" Assessment: Short-term MOb 

Baseline (Single Layer Clothing) Single I.ayer Clothing With Chemical Coveralls over Clothing and Organic Vapor 
Resistant Gloves 

Exposure Scenario Dermal Inhalation Combined Dermal Inhalation Combined Dermal ST Inhalation 
STMOE S[MOE ST ST MOE ST MOE ST Dermal MOE ST MOE 

Dermal & & 
Inhalation Inhalation 

MOE MOE 
(I H) I.oading+ Applying 5.1 630 5.1 6 S30 5.5 9 830 
Granules (50) to Soil 
using Belly Grinder: 
lvpical Rate/Acre 
(19) Loading+Applying 3.6 1600 3.5 8 1600 7.9 14 I.6E+04 
Granules (50) to Soil 
Using Push Type 
Spreader: Typical 
rale/Acre 
(20) Loading+Applying 4.0 1800 4.0 9 1800 8.8 15 1.8E+04 
Gnmuh:s (8G} to Soil 
Using Push Type 
Spreader: Typical 
ralelAcre 
(21) Loading+Applying 1300 4000 1000 1300 4000 1000 NE NE 
Granules (8G) to Soil 
Using Tractor-pulled 
Spreader: (2 scenarins 
added) Tvpical rate/ Acre 
(22) Loading+Applying 150 440 110 150 440 110 NE NE 
Granules (SCi) to Soil 
Using Tractor-pulled 
Spreader: (2 scenarios 
added) Typical rate/ Acre 
(23) Loading! Applying No Data No Data No Dala No Data No Data No Data No Data No Datu 
Granular via Power Dust 
Blower 
(24) Dispersing Granules 4.9 1100 4.9 7.4 1100 7.3 Il 
By Hand 

Note. table values were calculated using a spreadsheet and then rounded to two signilicant figures. 
51' == Short Term (generally seven days or less) 
-No Data' indicates data 110t available lor that scenario. 
"NE" = scenario not evaluated. 
Equations used in this table include: 

Daily dermal exposure (mg ai/day) = Unit exposure (mg ai/lb ai) x Application Rate (lb ai/A) x Daily Treatment (AJday) 
jNotc: (lb ai/ac)"ej and (Alday) an; repiaced, respcciivciy, wiih (ib ai/gail and (gaiiday), or ib ai/ib seed whcn appropriaie.j 

Daily exposure (mg ai/day) = IUnit exposure (~g/lb ail x Application Ratc (Ib ai/A) x Daily Treatment (A/day)! / (1000 IJg/mg) 
Potential absorbed daily dermal or inhalation dos\: = (mg ai/kg/day) x Absorption (100%) I Body weighl 
Body weight = short-term 60 kg; intennediate-tcrm 70 kg 

II 1'+04 

Respirator 
Combined 
ST Dwnal 

& 
Inhalation 

MOE 
14 

15 

15 

NE 

NE 

No DlIta 

Il 

I 
rnginccrillg <. 'onlrob: Soluble Bag 

11.)[ WI'; (ilo\'(:" for MIL Only 
Dermal Inhaliuioll ('uillhincd 

STMOI: STMOL SI 
Dermal & 
Inhalation 

M()I: 
No Datu Nt) Data No Data I 

I 

No Duta No Data No Data 
I 

I 

No Dal,l No Data No I)ata 

No Data No Data No Data 

No Data No Data No Data 

No Data No Dala No Dala 

No Data No Data No Data 



MOE = NOAEL (mg/kg/day) I Potential Daily Dose (mg/kglday) 

MOE ('''llIb",.d I / ( I/MOt: Jm, .. 1 + I/MOl: ,,,1,.1.,,,,,,) 

Table B5: Etridiazole Handler Risk Assessmenl: Intermediate-term MOEs 

Baseline (Single layer Clothing) Single Layer Clothing With Chemical Coveralls Over Single I ,ayer Clothing Engineering Controls' Closed S}stetn or 
Resistant Gloves With Gloves and OV Respirator Soluble Ba~ (Iilr WI'). (jlu ... cs li,lr MIL On.!l 

Exposure Scenario Dermal Inhalation Combined DennallT Inhaiati()11 Combined Dermal Inhalation IT Combined Dermal Inhalatillll Cnmbiucd IT 
IT MOE IT MOE IT Dermal MOE IT MOE IT Dermal IT MOE MOE IT Dermal IT MOl' IT MUI:' ILT Dermal & 

& & & Inhalalion MOl-' 
Inhalation Inhalation Inhalation 

MOE MOE MOl' 

(I a) Mixing/Loading 1.2 100 1.2 26 100 21 33 1000 32 450 I,SHO'" 440 
Wettable Powder for 
TurllOolfCourse 
Groundboom Application: 
Low Rate 

(I a) Typical Rale 060 51 0.59 13 51 10 17 510 16 230 Q.2H03 no 
(I.) lIigh Rale 0.30 26 0.29 6 26 5 8 26() 8 110 4.61:+0] 110 

(Ib) Mixing/Loading 120 1.01'+04 120 2600 1.0E+04 2000 NE NE NE NE NE NI' 
Wettable Powder Ii.lr 
Chemigation Application 
(lb/IOOO Gal):Low Rate 

(I bl Typical 61 5200 60 I3UO 5200 1100 NE NE NE NE NI-" NI· 

(Ib) High 41 3600 41 900 3600 720 NE NE NE NE NI NI 

(2) Loading Granular for 870 4300 720 1800 7200 1400 NE NE NE NE NI NF 
in+urrow Application: 
UniRoyal Estimated Rate 

(2) Typical R.le 2100 1.0[+04 1700 2.5E+03 1,0[+04 2000 NE NE NE NE NI-" NI 

(2) IH,h Rale 1300 6500 1100 1600 6500 1300 NE NE NE NE NI' Nt 

(3a) Mixing/Loading 4 9700 4 510 9700 480 NE NE Nt NE NE NI 

EC/FC (Liquid) tor InM 

furrow Appl ication: Low 
(Uniroyal Ratd 

(3a) Tvpical Rale 8 1.8[+04 8 9.61'+02 1.8E+04 910 NE NE Nt NE NL NF 

(30) High Rate 4 9200 4 4.8E+02 9200 460 NE NE NE NE NI' NE 

(3b) Mixing/I.oading 210 5.01'+05 210 2.61:+04 5.0[+05 2.510+04 NE NE NE NE NL NL 

EC/FC ror OnMFarm Seed 
Treatment: Low Rate 
(Jlcanuts) 

II :~:~ '~i'i~~~~::)t::~uts~ !OO 2.5E+05 !O{) !.3E+01 2.5H 05 1')1.· .. ·1\11 11.11: !\iI; NF NL NF Nr 
I I I I I ; :~;;~~~ _t_ ~~ I 

.... .... 

" 
130 3.IE+05 130 1.61'+04 3.11:-105 NI: NI· NL NI NI 



Table B5: Etridiazole Handler Risk Assessment: Intermediate-Ierm MOEs 

DascHn!! (Single Layer Clothing) Single Layer Clolhing With Chemical Coveralls OYer Single Layer Clothing Engineering ('llnlrob Closed Systelll or 
Resistant Gloves With <ilovcs and OV Respirator Soluble Bil \ (lilf WP), Glow,> for MIL OI!!L 

Exposure Scenario Dermal Inhalation Combined Dermal IT Inhalation Combined Dermal Inhalation IT Combined Defmal InhalatilUl ('ombincd IT 
lTMOE IT MOE IT Dermal MOE lTMOE IT Dermal IT MOE MOE IT Dermal IT MOl' ITMOL II_T lkrlllal & 

& & & Inhalation MOl: 
Inhalation Inhalation Inhalation 

MOE MOE MOE 

(3c) Loader/Applicator: IS 4.7E+03 18 100 4.71'+03 100 NE Nt' NE NE Nt: Nt 
EC/FC for Commercial 
Seed Trealment Typkal I 

Rate (Uniroyal Study) 

(3c) Loader/Applicator: 7 1.91'+03 7 43 . 1.91'+03 42 No Dala No Dala No Data No Data No Data No Datil 

Liquid for Commercial 
Seed Treatment: High 
Volume (Uniroyal Study) 

(3d) Seed I-Iandler/bagger: 440 3.6E+04 430 3000 3.6E+04 2700 Nt' Nt' • Nt' Nt' NI' Nt 

Liquid for Commercial 
Seed Treatment: Typical 
Rates (Uniroyal Study) 

(3d) lIigh Volume 180 LSE+04 180 1224 1.51'+04 1100 NE NE NE Nt' NE NE 

(Uniroyal Study) 

(4) LO<lding Dust for 4.4 380 4 96 379 76 120 3.810+03 120 1700 6.81:: t04 1600 

Commercial Seed 
Treatment: Low (WP 
surroglltc) 

(4) Typical (WP 2.2 190 2 48 190 38 62 1.91:+03 60 830 3.4H04 IWO 

surrogate) 

(4) Ili.h (WP surrogate) 0.23 20 0.22 12 47 10 15 470 15 2)0 851: t03 20U 

(Sa) Applying to 250 4.81'+03 240 320 6.01'+03 300 NE NE NE NE Nt' NI' 

Turf/Golf Course with 
Groundboom Sprayer: 
Low Rate 

(Sa) Typical Rate 160 3.0H03 150 160 3.0E+03 150 NE NE NE NE NE NE 

(Sa) High 79 1.5['+03 75 79 151'+03 75 100 1.51:+04 tOO NF NI' NE 

(5b) Applying Liquid In· 820 1.510+04 770 820 1.5[+04 770 Nt' Nt' NE NI' NF NI' 

furrow: Low (Uniroyal 
Rate) 

(5b) Tvpical Rate 1.6E+03 3.0E+04 1.51'+03 1600 3.0t:+04 1500 Nt' NE NE NI' NI· NE 

(5b) High 79() 1.51'+04 750 790 1.51-:+04 750 Nt' NE NI' Nt' Nt' NI' 

(6) Combined 400 2500 

I 
340 

I 
840 

I 
2500 

I 
630 

I 
NE 

I 
NE 

I 
NI: 

I 
NI: 

I 
Ni: 

I 
Ni-" 

I l.oadcr+Applicator 
Granules In·Furrow to 
Soil (Low) Uniroyal rate 



Table 135: Etridiazole Handler Risk Assessment: Intermediate-term MOEs 

Baseline (Single l.aycl" Clothing) Single Layer Clothing With Chemical Coveralls Over Single I.aycr Clothing i:nginccrillg l'onlrub: Cl\l~cd \},,1o:1l1 UI 
Resistant (ilovcs With Gloves and OV Respirator Soluble Ba~ (ii),. WP), (;I(l\,c~ I~~r Mil {July 

Expo~urc Scenario Dermal Inhalation Combined IJcrmallT Illhalatioll Combined Dermal Inhalation IT ('ombined Dermal Inhalali(lJl ("ombim:d II 

IT MOE IT MOE IT Dermal MOE IT MOE IT Dennal IT MOE MOl' IT Dermal II MOE IT M{H II T Dermal & 
& & & 111haiali,\tl MlH: 

Inhalation Inhalation Inhalation 
MOE MOE MOl' 

16) Typical Rate 770 4.8E+03 660 1.61:+03 4.!W+03 1210 NI' NI' NI' NI NI NI 

(6) iligli Rate 600 3.8E+03 520 1.31:+03 3.8E to) 950 NI NI' NI' Nt' NI NI 

(7) Combined 44 I.3E+04 44 780 8500 720 NI' NE NE NE NE Nt 
I.mtdcri-Applicator 
EC/fC In-Furrow to Soil 
(lJniroyal Rat~l 

(7) Typical Rate ·60 1.71:+04 60 1.11:+03 1.11.::+04 960 Nt' Nt' Nt' Nt' Nt' Nt 

(7) Iii 'h Rale 30 8.Sl:+03 30 526 57E+03 480 Nt' Nt' Nt' NI: NI NF 

(8) Mixing/Loading! No Dala 1.9E+05 No Data 45 1.9[+05 45 No Data No Dalil No Data No Data Nu Data No Data 

Applying as a Seed 
Treatmcnt (dry) in planter 
box (Fenskc study data) 
(per Ib ,eed) 
(9) Mixing/Loading/ 53 1.810+05 53 1.31'+04 1.81:+05 1.21:+04 Nt' Nt' Nt' No Data Nu Data No lJala 

Applying EC/rC as 
Drench using Low 
pressure Ilandwand: 
Typical (per Gallon 
diluted mixture) 

(10) Mixing!Loading! 120 2.5[+03 120 120 2.5E+03 120 Nt' NI: NF. No Dat:. No Data No Data 

Applying [C/FC using 
Iligh Pressure Ilandwand 
(ie, Nursery/Greenhouse): 
iligh 

(II) Loading+Applying 7.5 1.2[+03 7 8 1.21'+03 8 13 1200 13 No Data No Data No I)ala 

Granules (1.3G) 10 Golf 
Course Turf using Belly 
Grinder: Typical 
Rate/Acre 

(12) Loading+Applying 5.1 2.4E+03 5 II 2.4E+03 II 20 2.41.::+04 20 No Dala No Data No I)ala 

Granules (1.3G) to Golf 
Course Turf Using Push 
lypc Spreader: Typical 

II rate/Acre I I I I I I I I I I I I , 
, 



-- --

Table 85: Etridiazole Handler Risk Assessment: Intermediate-term MOEs 

Baseline (Single l.a.-ref Clothing) Single Layer Clothing With Chemical Coveralls Over Single Layer Clothing i:nginecring Controls: Clo;;ed S}Slcm or 
Resistant Gloves With Gloves and OV Respirator Soluble Ba' (It)[ WP), (ilov..:;; til! Mil ()niv 

Exposure Scenario Dermal Inhalation Combined Dermal IT Inhalation Combined Dermal Inhalation IT Combined Derm:11 Inhalalillil ('ombincd IT 
IT MOE IT MOE IT Dermal MOE IT MOE IT Dermal IT MOl' MOE IT Dermal II MOE IT M(H liT Dermal & 

& & & InllilJatioll M()I: 
Inhalation Inhalation Inhalation 

MOl' MOE MOE 

(13) Loading+Applying 1700 5.IE+03 1300 1.7E+03 5.IH03 1300 NE NE NE NE NI NI' 
Granules (1.30) to Golf 
Course Turf Using 
Tractor-pulled Spreader: 
Typical ratcl Acre (2 
scenarios added) 

(14) Combined MIl.! App 1.2 100 I 20 81 16 25 800 24 240 531:+0] 2]() 

WP to Golf Course Turf 
via Groundboom ( 2 
scenarios added): Low 

(14) Typical Rate 0.60 51 0.60 12 51 10 15 500 15 150 J.3H03 140 

(14) lIigh Rate 0.30 25 0.29 6 25 5 8 250 7 74 1.6H03 71 

(15) Mixing/Loading 1.3E+05 6.3E+OS I. I E+05 1.61'+05 6.31:+05 1.3('+05 NE NE Nt' No Dala No Data No Da\a 

Applying Granules to 
Potting Soil (per CU yd) 

(16) Mixing/Loading! 140 1.21..:+04 140 2900 1.2E+04 2300 No Data No Data No Data No Data No Data No I)ala 

Applying WP to Potting 
Soil (per Cu Yd) 

(17) Loading+Applying 22 3511 2 2 350 2 4 350 4 No Data No Data No Data 

Granules (8G) to Soil 
using Bclly Grinder: 
Typical Ratel Acre 

(18) LoadingtApplying 1.9 310 2 2 310 2 3 310 J No Data Nl) Da\a No Da\a 

Granules (5G) to Soil 
using Belly Grinder: 
TYQical Ratel Acre 

(19) Loading+Applying 1.3 61V II 3 610 3 5 61011 5 No Data No Data No Dala 

Granules (SG) to Soil I 
Using Ilush Type , 

I 

Silfcadcr: Typical 
ratc/Acre I 

(20) Loading+Applying 1.5 68D 1.5 3 680 3 6 6HOO 6 No 1),lla No Datil No Data 

Granules (S{J) \0 Soil I 

I 
Using I)u:;h Type 

I Spreader: Typical 
rale/Acre 



Table B5: Etridiazole Handler Risk Assessment: Intermediate-term MOEs 

Baseline (Single Layer Clothing) Single Layer Clothing With Chemical Coveralls Over Single Layer Clothing 
Resistant Gloves With (;Ioves and OV Rcs[liralOr 

Exposure Scenario Dermal Inhalation Combined Dermal IT Inhalation Combined 
IT MOE IT MOE IT Dermal MOE IT MOE 

& 
Inhalation 

MOE 
(21) Loading tApplying 500 1500 370 500 1500 
Granules (8G) 10 Soil 
Using Tractor-pulled 
Spreader: Typical ralcl 
Acre (2 scenarios added) 

(22) Loading+Applying 55 170 41 55 170 
Granules (5G) to Soil 
Using TraCior-pulled 
Spreader: Typical ratel 
Acre (2 scenarios added) 

(23) Loading/Applying No Data No Data No Data No Data No Data 
Granular via Power Dust 
Blower 

(24) Dispersing Granules 1.8 420 2 2.8 420 
lJy lIand 

Note: table values wcre calculated using a spreadsheet and then rounded to two signilicant ligures. 
IT = Intermediate Term, generally one week to several months duration. 
"No Data" indicates data not available for that scenario. 
"NI::" indicates scenario nol evaluated. 
Equations used in this table include: 

IT Dermal 
& 

Inhalation 
MOE 

370 

41 

No Data 

3 

Dermal Inhalation IT 
IT MOE MOt 

Nt Nt 

61 1700 

No Data No Data 

4.9 4200 

Daily dermal exposure (mg ai/day) = Unit exposure (mg ai/lb ail x Application Rate (Ib ai/A) x Daily Treatment (Alday) 
[Note: <Ib ai/acre) and (Alday) arc replaced, respectively, with (Ib ai/gal) ami (gal/day), or Ib ai/lb seed when appropriate.) 

Daily exposure (mg ai/day) := IUnit exposure (~gI!b ail x Application Rate (Ib ai/A) x Daily Treatment (Alday)! / (1000 ~g/mg) 
Potential absorbed daily dennal or inhalation dose = (mg ai/kg/day) x Absorption (100%) / Body weight 
Body weight = short-term 60 kg; intenncdiatc-tenn 70 kg 
MOE = NOAEL (mg/kg/day) I Potential Dail} Dose (mg/kg/day) 
MOE t"",h"",d ::: I / ( I/MOE ",-,,,,,,,I + IIMOI: "J .. I ... ,,,,) 

Combined 
IT Dermal 

& 
Inhalation 

MOt 

NE 

59 

No Data 

4.9 

J:nginccring Conlwb: (,Io~ctl System 01 
Soluble H .. , (li.n WPl. (jlm-..::. lor MIL Onlj_ 

Dermal Inhalmi!1I] Combined IT 
IT MOE IT MOl II r Dermal & 

InhalatIOn MOl 

NE NI NE 

No Data Nu Duta No Datil 

No Data No Data No Data 

No Data No Data Nu Data 



'('able B6: Etridiazole llandler: Cancer Risk l:stimates 

Baseline (Single I.aycr Clolhing without Singk Layer Clothing With Coveralls OVl.;f Single l.llgin<.:<.:ring Conlrol-,; 
Exposure Scenario Private Commercial Gloves) Chemical Resistant Gloves I.ayer Clothing Wilh l"1\l~eJ Sy~lcm 01 Suluble 

Applicatiom ; Applicatiuns Gloves and OV RespiratOi Bag (I~)r WPI. Cil\lvl"~ 101 
Per Year Per Year MIL Ouly 

(private) Cancer Ris!.. (Commercial) (Privatc) Cancer Single I.ayer wilh (Privaw) (PClVlIte) (C'OlllJllClcial) 
Cancer Risk Risk Gloves Canccr Risk (<"unlJllClclal) <. ',mccr <. 'ancci Ris~ 

(Commcrcilll) Cancer RIS~ Ris~ 

Cancer Risk 

(I a) Mixing/Loading Wettable 5 15 1.9E-03 5.61'-03 1.11:-04 3.21:-04 6.~r-05 2.01.-04 5.01:-06 I 51:-{J) 
Powder lor TlIrllGolfCourse 
Grollndboom Applicalion:Typical 

(Ib) Mixing/Loading Weuable 'I 30 1.1 1'-05 1.1 1'-04 6.21'-07 6.21:-06 4.0E-07 4.01>06 2.YE-OX 2.91:-07 
Ilowder for Chemigation 
Application (Ib/l OUO Gal):Typical 

(2) Loading Granular for in-Furrow I 5 3.01'-07 1.51'-06 1.51'-07 1.11'-06 Nt: Nt: Nt: NI 
Application: UniRoyal Estimated 
Rate 

(2) Loading Granular lor In -furrow :I 12 3.81'-07 1.5[-06 3.21'-07 1.31'-06 NI' NI' NI NI 
Application: Typical 

(3a) Mixing/Loading EC (Liquid) I 5 5.41'-05 2.71'-04 4.51,-07 2.31-06 3.21'-07 1.61AJ6 1.6/:-07 ~.IL·07 

tor In·furrow Application'. Low 
(Uniroyal rate) 

(3") Mixing/Loading EC/FC 3 12 8.61'-05 3.41'-04 7.21'-07 2.9E-06 5.11'-07 2.0F-06 2.61:-U7 2.6L-06 

(liquid) tor In-Jurrow Application: 
Typical 

(3b) Mixing/loading (:e/FC for On- 3 12 6.41'-06 2.51'-05 1.2[-07 3.51'-07 NI' NI: NI' NI 
Farm Seed Treatment Typical 
(Peanul~. 

(3c) loader/Applicator: EClFC 20 60 2.41'-04 7.31'-04 4.31:-05 I.3E-04 No Dala No Dala Nl) Dala No Data 

(Liquid) for Commercial Seed 
Treatment Typicat Rates (Uniroyal 
Study) 

(3d) Seed Handler/bagger: Liquid 20 60 1.01'-05 3.11'-05 1.61:-06 4.~E-06 No Data No Data No I)ata No Data 

for Commercial Seed Treatment: 
Typical Rates (Uniroyal Study) 

(4) l.oading Dust for Commercial 20 60 2.01'-03 6.01'-03 1.1 H)4 3.41:-04 7.31A15 2.21:-04 S.4F-06 I 6L-OS 

Seed Treatment: Typical (WP 
surrogate) 

(5") Applying to Turf/Gol f Course 5 15 7.31'-06 2.21'-05 7.31:-06 2.2E-05 5.5L-06 1.61:-05 2.SI:-06 7.61-"-06 

with Uroundboom: typical 

(Sb) App\ying Liquid In-funow: low I 7 HE-07 2.01'-% 2.81'-07 1.41'-06 NI NI-" NI N('" I (Uniroyal rat~) 

31 121 4.41'-071 1.81'-061 4.41'-071 I.~E-061 Nil NI'l Nil Nl j (5b) Applying Liquid In·furrow: 
(tvpi,,1 rate) 



Table B6: I:tridiazolc Handler: Cancer Risk Estimates 
. 

Basdine (Single Layer Clothing without Single Layer Clothing With Cuvcralb OVer Single I:nginccring (\JI1tlOls 
J.:xposurc Scenario Private Commercial Gloves) Chemical Resistant Gloves Layer Clothing With Closed System or Suluok 

Appl ications Applications Gloves and OV Respiralor Bag (fur WP), (lIuH:s !tlf 
Iler Year Per Year MIL Onl\' 

(Private) Cancer Risk (Commercial) (Private) Cancer Single Layer with (private) (Private) «'onum:ro.:ial) 
Cancer Risk Rbk Gloves Cancer Risk (Collulll.!n:ial) ( '''IKer ('lIiKer Risk 

(Commercial) Cancer Risk Risk 
Cancer Risk 

(6) Combined Loadl. ... + Applicator 1 5 6.4E-07 3.2E-06 J.5L-07 1.71'-06 NE NI NI· NI 
Granules In-Furrow to Soil (Low) 
Uniroyal Rate 

(6) Combined Loader + Applicator 3 12 9.91:-07 4.0E-06 5.41'-07 2.21:-06 NL NL NE NI 
Granules In-Furrow to Soil (typical) 

(7) Mixer/Loader/ Applying EC/FC 1 7 5.0E-06 35E-05 3.11'-07 2.11'-06 NI' NI NI NI' 
In-Furrow to Soil (Uniroyal rate) 

(7) Mixing/Loading/ Applying 3 12 1.1 E-05 4.41'-05 6.8E-07 2.7E-06 NE NI NI· NI 
EClFC In-Furrow to Soil (typical 
rate) 

(8) Mixing/Loading/Applying as a 7 21 No Data No Data 3.4E-06 1.010-04 No Data No Dala No data No Data 
Seed Treatment (dl)') in planter box 
[Fenske siudy datai(per Ib seed) 

(9) Mixing/loading/Applying 3 30 I.2E-05 I.2E-04 561'-08 561'-07 NE Nlc NI NI 

EC/FC as Drench using low 
pressure tlalldwand:Typicai (per 
Gallon diluted mixtur~) 
(10) Mixing/Loading/Applying 3 30 5.51'-06 5.5E-05 5.81'-06 5.81'-05 3.5E-06 3.51:-05 No Dala No Dala 

EC/FC using High Pressure 
Ilandwand (ie, 
Nursery/Greenhouse); Hieh 

(II) Loading+Applying Granules 4 12 1.21'-04 3.51'-04 1.1 10-04 3.31;-04 1.11'-05 1.71'-04 No Dala No Data 

(I.3G) to Golf Course Turf using 
llelly Grinder: Tvpical Rate/Acre 

(12) Loading+Applying Granules 4 12 1.71'-04 5.110-04 7.71'-05 2.31'-04 1.1 1'-05 1.1 1'-04 No Duta No Data 

(I.3G) to Golf Course Turf Using 
Push Type Spreader: Typical 
rate/Acre 

(13) Loading+ Applying Granules 4 12 6.81'-07 2.0E-06 6.81'-07 2.01:-06 461'-07 1.41:-06 NE NI 

(I.3G) to Golf Course Turf Using 
Tractor-pulled Spreader: Typical 
raLel Acre (2 scenarios added) 

(14) Combined Mixing/Loading! 5 15 1.91'-03 5.610-03 1.1 1'-04 3.3H)4 7.31'-05 1.51:-04 7.HIAJ6 I.t/F·O) 

I Applying WP to Golf Course Turf I I I I I I I I I via Groundboom (tyoical rate) 



Tatlle B6: Etridiazole Ilandler: Cancer Risk Estimates 

Baseline (Singh: Layer Clothing without Single Layer Clothing With 
Exposure Scenario Privatc Commercial Gloves) Chemical Resislalll (jluves 

Appli!.:<ltiOlb Appli!.:ations 
Per Year Per Year 

(Private) Cancer Risk 

(15) l,oading, + Applying Granules I 9 6.2E-09 
to pollinv Soil (pt:r CU yd) 

(16) Mixing/Loading/Applying WP :3 9 4.8E-06 
to J'otti_f!g Soil (ncr Cu Yd) 

(17) 1.oading+Applying Granules :3 9 3.11'-04 
(80) to Soil usillg Belly G1imSer: 
Typical Rate/Acre 

(18) l.oadillg+AppJying Granules 3 9 3.41'-04 
(5G) to Soil using Deily Grinder: 
Typical Rate/Acre 

t 19) Loading+ Applying Granules .1 9 5.01.-04 
(5G) to Soil Using Push Type 
Spn:ader: 'fypical ratc/Acre 

(20) Loading+Applying Granules l 9 4.4E-04 
(8U) to SoillJsing Push Typt: 
Spreader: Typical rate/Acre 

(21) Loading+ Applying Grallules 3 9 I.8E-Ob 
(SO) to SoillJsing Traclor-pulled 

, 
Spreader: Typil.1t1 ratt:/ Acre (2 
scenarios added) 

(22) Loading+Applying Granules ·3 9 1.61.-05 
(50) to Soil Using Tractor-pullt:d .i 
Spreader: Typical rate! Acre (2 
scenarios added) 

(23) Loading/Applying Granular via No Data No Data No Data 
Ilower Dust Blower 

(24) Dispersing Granules By Hand, 3 9 3.6E-04 
bast:d on SOP 

Now:tabfe values were caic-Ufated using a spreadsheet and tfien rounded 10 two signilicant figurt:s. 
"No Data" indicatt:s data or control method nul available lor that scenario. 
NE:o: Scenario not evaluated; NA :0: 1I0t applicable to this scenario 

(Commercial) (private) Cancer 
Canct;r Risk Risk 

t.9l'-OH 5JE-09 

1.41'-05 29E-07 

9.2E-04 2.9[-04 

1.0IC-OJ 3.2£'-04 

1.5E-03 2.21.-04 

l.lE-03 2.01'-04 

5.3[-06 1.81.-06 

4.8[-05 I.61AS 

No Data No Data 

1.1 [-03 2.4E-04 

Equations ust:d in this tablt: include: 
Daily dermal exposure (mg ai/day) = Unit exposure (mg, ai/lb ai) x ApplicaHon Rate (Ib ai/A) x Vaily Trcatmt:llt (J\Jday) 
INott:: (lb ai/acre) and (AJday) arc rt:pla~ed, respectively, with (lb i1i/g~!) <!mJ (ga!!i..!<!y), Of !t'l <!i/!b sect! when appropriate.! 

Daily exposure (mg ai/day) = (Unit exposure (ttg/1b ai) x Application Rate (Ib ai/A) x Daily Treatment (Alday)! / (1000 ,ug/mg) 
Potential absorbed daily dt:rmal or inhalation dose:o: lmg ai/kg/day) x AbsmptioJl {I 00%) I Body wdghl 

Single I.ayer with 
(lloves 

(Cmomen::ial) 
Cancer Risk 

1.6E-OS 

8.61:-07 

H.6E-04 

9.6E-04 

6.710-04 

6.0E-()4 

5.31'-06 

HE-OS 

No Data 

7.210-04 

Covcralb Over Sillglc I:ng:inecring l'()lltroh 
Layer Cluthing With ClO~t;d Syskm ur Sulubk 

Gloves aud OV J{e~piral()1 Bag (fur WP); (!lp\,cs Jill 
MIL Onl 

(private) (PrivJte) {('Ollllllcicial) 

Can!.:er Risk ({,onllllcn.:ial) ('mH.:cr Cau';CI Ri.,,\.. 
Ca!lccr Ri~k Rbk 

Nt' Nt' Nt Nt 

NL Nt NL NI 

1.81'-04 5.31:-04 No Dala No 1),11,1 

2.01'-04 5.lJl>04 No Dal<! No Data 

1.31.-04 3.91:-04- No Dal,l NuDat,\ 

1.1 10-04 3.·11:"-04 No Data No Data 

I 
1.21:-06 3.71'-06 Nt) Data No Data 

1.1 E-05 341':-05 N~ll)ata N<l(lula ' 

No Data No Data No Data No Data 

2510-1)5 7 . .JIA}5 NA NA 



Body weight = short-Ierm 60 kg; intermediate-term 70 kg 
MOE ~ NOAH, (mg/kglday) / Potential Daily Dilse (mg/kg/day) 
MOE ~l t'"",h",<J = I / ( I/MOI: SI, .... m"J + IIMOE .,I.,,,looJ,",,,,) 
Cancer risk = LADD x QJ" 10.0333 (rng/kg/day) I) 
LA DO = Lilctime Avg Daily Dose = Absorbed daily dose (based on 70 kg body wi) x Exposure DayslYr" 35 years working 

70 years (lifetime) x 365 days/yr 



Table B7: Occupational Post-Application Exposure Risks: 

Terrazole Turf Residues: Post Application Day 0 (12 Hour Post-Application Study Dala): 

MOEs and Cancer Risk 
Person/Activity Study C\'ransfcr Dose ST MOE IT MOE Activity IT LADD (mg/kg/day ) <- 'aJH.:t:r Risk 

Residue Factor ;;; mg/kg/day 
Il'g/cm2) crn2/hr (Study 

Data) 

Tractor-Mowinga 0.13 500 3.7E-03 

Push-Mowing 0.13 11000 7.4E-03 

Potting/handling 0.37' NAI DC-' 1 treated soilb 

• Turf transferable residues study: EPA MRID 432878-02. 
b Potting soil study: EPA MRID 442787-0 I. 

Occ~tional Exposures 

3500 

1700 

,"" 1 

, Soil residue ~ total dose as mg / 4 hr day fmm study; there is no appropriate transfer factor 
Turf transferable residues study: EPA MRID 432878-02. 
ST ~ Short-term exposure duration seven day~ or less 
IT = Intermediate Term exposure duration, ge'nerally one week to several months. 

(Days/ 
Year) 

1300 120 

650 120 

""I '" 1 

[Calculations performed on a spreadsheet before rounding to two places; therefore there may appear to be errors due to roundingl 

6.1 E-04 

I.2E-03 

.,,~ 1 

Dermal dose (mg ai/kg/day) ~ (TTR(t) [I-'g/cm') x Tc (cm'lhr) x DA x 0.001 mg/I-'g conversion x # hours (4) worked(or playcd)/day) / body weight (70 kg) 
UNA" indicates data not applicable for that scenario. 
MOE ~ NOAEL (mglkg/day) / Potential Daily Dose (mg/kg/day) 
LADD ~ Lifetime Avg Daily Dose ~ Absorbed daily dose (based on 70 kg body wtl x Exposure Days/Vr· 35 years working 

70 years (lifetime) x 365 days/yr 
Cancer risk "' LADD x Q,. [0.0333 (mg/kg/day)"') 

(Study) 

J 
2.01'-05 

4.01'-05 

'''"' 1 



Table B8: Post-application Handling of Seed Treated with Terrazole For Planting Colton 
Single Layer No Gloves Scenario 

formulation Mixer/Loader + Applicator Unit Application Dermal Dose Inhalation MOE: Total Dnsc: Dermal t LADD: 
Exposure: (mgllb ai handled) Rale (Ib (mg ai/day) Dose (mg Inhalation 

ailiOO Ib ai/Jay) , cot:ton seed) , 
Dermal \ Inhalahon Short-Term Ink'fll\l!diatl!- Private Farm \ Com.mercial , 

Tefm (7 days) I (20 days) , , , , , 
: , 

Dust 0.018 , 0.0029 0.05 0.013 0.0021 60,000 22,000 2 tE-06 I 5,1,11-:·06 , , , , 
2.51:-06 I Liquid 

, 
0.0625 0.016 0.0026 48,000 18,000 7.3E·06 , , , 

[Calculations performed on a spreadsheet before rounding to two places; therefore there may appear to be errors due to rounding] 
Assumption: cotton seed treated using either dust or liquid at label rates shown in table, 

Cotton seed planted over 80 acres = 1440 Ibs seed handled per day, 

('<mea Ri~" 

, 
Pl"i\ all.: hum \ <. 'ommcn:i.\\ 
(7 day~) : (20 day~) , , 

, 
6.gr-m~ : 2.0t:-07 , 
H 4L-OH : 2.4r-()7 , 

Dose (mg ai/day) = PHED unit exposure for loading & applying granular formulalion (mg/lb ai handled) x Application r.te/lb seed x seed handled (Ib/day) 
Body weight = short-term 60 kg; intermediate··to-Iong term or cancer risk = 70 kg 
MOE = NOAEL (mg/kg/day) / Potential Daily Dose (mg/kg/day) 
LA DO = Lifetime Avg Daily Dose = Absorb"d daily dose (based on 70 kg body wtl x Exposure Days/Yr· 35 years working 

70 years (lifetime) x 365 days/yr 
Cancer risk ~ LADD x Q,. [0.0333 (mg/kg/day)'] 



Table 89: Terrazole Turf Residues: Post Application OayO (12 hr Post-Aplllication): MOEs and Cancer Risk 
Non-Occupational Exposures 

Person/Activity Study Transfer Dose mg/kg/day STMOE Activily (Days/ Year) 
Residue Factor ~ 

(J-i~/cm2) cm2lhr 
Golfing Adult (60 kg) 0.13 100 8.7E-04 I.7E+04 18 

rurf transferable residues study: EPA MRID 432878-02. 
[Calculations performed on a spreadsheet beli>re rounding to two places; therefore there may appear to be errors due to rounding] 
ST ~ Shon Term exposure, generally less than one week 

LADD 
mg/kg/day 

2.6[-05 

Dermal dose (mg ai/kg/day) ~ (TTR(I) [J-ig/cm'J x Tc (cm'/hr) x DA x 0.001 mglJ-ig conversion x # hours (4) played/day) / body weighl (kg) 
Body weight ~ shon-Ierm 60 kg; intermediate-to-long lerm or cancer risk ~ 70 kg 
MOE ~ NOAEL (mg/kg/day) / Potential Daily Dose (mg/kg/day) 
LADD ~ Lifetime Avg Daily Dose ~ Absorbed daily dose (based on 70 kg body wI) x Exposure DaysNr' 50 years playing 

70 years (lifetime) x 365 days/yr 
Cancer risk = LADD x Q,' [0.0333 (mg/kg/d"y)"'] 

Cancer Risk Estimate 
i 

8.71'-07 i 

o 
~ 
w;:. 
~ 
'XJ 
-:1 
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