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Today we will cover:

The risk equation

Pesticide registration —stay up to date

How EPA determines the proper PPE

Trends in applicator pesticide related injures on the job




What is risk?
What are some really dangerous activities?

STAIRS DRIVING

* 12,000 people die from falling * Vehicle deaths in Vermontin
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https://vsp.vermont.gov/trafficsafety/fatalities

But we shrug those risks off
-our perception of risk is not in proportion with actual risk

Humans fear:

* New and novel items

* [tems we have no control over

* |tems we can’t see

* When there is no personal benefit




CDC Cause of Death in USA
"What actually causes death?"

Heart Disease

Cancer

Lower Respiratory Disease

Car Accldents
Stroke
Alzheimers
Diabetes
Pnuemonia And Influenza

Kidney Disease

Suicide




CDC Cause of Death in USA
"What actually causes death?"

Cancer

Lower Respiratory Disease

Car Accldents
Stroke
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Google Search Trends
"Which causes do we worry about?"

Car Accidents

Stroke

Alzheimers
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Pruemonia And Influenza

Suicide

Homicide

Terrarism




CDC Cause of Death in USA Google Search Trends
"What actually causes death?" "Which causes do we worry about?"

Heart Disease

Cancer
Car Accidents

Stroke

Alzheimers

Lower Respiratory Disease

Uiabetes
Car Accldents
K Pruemonia And Influenza
atroke
Alzheimers e o
- Sulcide
Diabetes
Pnuemonia And Influenza !
I'...;:_Il'l-:,' Diseass Homicide
Suicide =
errorism

NYT & Guardian Headlines

"“Which causes are in the media?”

Pnuemonia And Influenza

Suicide

Homicide




Power of a word

...story of how | hoodwinked my Epidemiology students into
doing homework



Power of a word

...story of how | hoodwinked my Epidemiology students into
doing homework

...by calling it a “Take Home Exam”



Pesticides have risk

More 5 | Chemicals | Benefit
4 Risk
3 o Risk
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Pesticides Prescription Drugs
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. permethrin Cream, 5%"
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Permethrin Cream, 5%*
For Lxternal Use Ondy. Not for Use in Tyes.

Pocrico:

Perrigo*

Medicines have benefit

Chemicals

Risk

Benefit

Pesticides

Benefit

Risk

o

Prescription Drugs



DIRECTIONS FOR USE
. Itis a violation of Federal law to use this product in a manner inconsistent with its
Boni' jabeling.
Conc
byBoni General Precautions and Restrict
ih

not allow adults, children, or pets to enter the treated area until sprays
ried.

* protection, protective head covering, chemical resistant gloves and footwear,

. long-sleeved shit and long pants or cwerali are recommended. Ventilate
confined areas, such as detached garages, pon:hallmidadm during,

treatment and immediately following treatment before areas are re-occupied.

Spflychr'uutlom
Always thoroughly inspect your sprayer before each use.

« Be sure hose is securely attached and in good condition before pressurizing
tank.
Discard if any worn or damaged parts are noticed.

. 1l to reach le or animals.

+  Always release air pressure before removing pump (see sprayer directions).

Same active ingredient

Same concentration

Permethrin 5% Cream
(Generic Elimite)

| ceneric |

$65.25 / 60 Grams Tube Free 1-5 Day Shipping
s 2007 _ - oty
Permethrin Cream, 5 L0 L * i

For Litermal Usa Oady. Not fos Usa B4 yes.

NetWidg swiw Total Price: $65.25
Administration

Dosage
Admir

Forthet
thorougl

For the treatment of scabies, a thin layer of permethrin 5% cream should be applied uniformly and massaged gently and
thoroughly into all skin surfaces (entire trunk and extremities) from the neck to the toes (including the soles of the feet).



DO NOT TAKE MEDICAL ADVICE FROM ME




Pesticide exposures in Vermont
—poison control calls

NNEPC Vermont Human Exposure Cases Invelving Pesticides
Exposure Reason by Year, 2020-2024

Exposure Reason 2020 (2021 (2022 2023 (2024 (5-¥rTot
LInintentional Misuse 112 84 89 a6 a0 461
General Unintentional 85 82 70 89 71 397
Environmental 29 22 26 35 22 134
Cccupational g 10 [ 15 10 51
Suicide Attemptiself-Harm g g 2 10 ] 36
Intentional Misuse 4 4 4 4 ] 27
Other Keasons 7 10 10 5 10 42
Total Cases 255 231 208 244 205 1143

There were 42 cases where the patient experienced a medical outcome of

“moderate effect” or greater. Moderate effect represents a more serious poisoning

that in most cases requires additional health intervention.




Pesticide exposures in Vermont
—poison control calls

NNEPC Vermont Human Exposure Cases Invelving Pesticides
Patient Age Group by Year, 2020-2024

Age in Years 2020 (2021 |2022 (2023 (2024 |5¥rTot
m— (-5 65 71 56 72 62 326
6-12 19 15 13 18 11 il
13-19 7 13 15 a 10 53
20s 18 30 27 3z 18 125
30s 35 26 26 27 24 138
40s 25 15 18 25 17 100
50s 13 13 19 13 15 73
60s 24 15 10 2] 18 il
70s 17 5 10 7 ] 45
als 5 3 3 4 3 18
LInknown child (=20 yo) 4 3 2z 0 0 g
LInknown adult (20+ yo) 17 13 7 22 15 74
LInknown ] g 2 7 B 30
Total 255 231 208 244 205 1143



Pesticide exposures in Vermont
—poison control calls

Pesticides Involved in NNEPC Vermont Human Exposure Cases

Type of Pesticide or Disinfectant by Year, 2020-2024

Major Group Minor Group 2020 (2021 (2022 |2023 |2024 [5-Year Tot
Cleaning substances (househaold) |Bleaches 78 64 63 67 46 318
_>{ Cleaning substances (household) |Disinfectants 36 38 29 28 17 148
FPesticides Fumigants 0 0 0 0 2 2
FPesticides Fungicides (non-medicinal) 4 2 3 3 1 13
Pesticides Herbicides® g 1 2 7 8 27
Pesticides Insecticides** a5 a1 76 an a9 441
FPesticides Repellents 27 27 21 32 27 134
Pesticides Rodenticides 12 12 16 19 16 75

*Including algaecides, defoliants, desiccants, plant growth regulataors

**Including insect growth regulatars, molluscicides, nematicides




Pesticide exposures in Vermont
—poison control calls

Pesticides Invelved in NNEPC Vermont Occupational Exposure Cases

Substance Generic Name by Minor Group, 2020-2024, Cumulative Totals

Major Group Minor Group |Substance Generic Name 5¥T Tot
Cleaning substances (household) [Bleaches Bleach: Hypochlorite (Liquid & Dry) 22
Cleaning substances (household) |Disinfectants [Disinfectant: Hypochlorite, Mon-Bleach Product 7
Cleaning substances (household) |[Disinfectants [Disinfectant: Other/Unknown G
Cleaning substances (household) |Disinfectants [Disinfectant: Phenol (Eqg, Lysol) 1
Festicides Herbicides |[Other Herbicide 3
FPesticides Herbicides |Paraquat 1
Festicides Insecticides |Other Insecticide 7
FPesticides Insecticides |Pyrethroid ) 2
Festicides Insecticides |[Unknown Insecticide 1
FPesticides Insecticides |Pyrethrin 1
FPesticides Repellents |Maphthalene Moth Repellent 1
Festicides Rodenticides |Rodenticide: Unknown 1




Your chances of getting killed by a
cow are low, but never zero




Risk = Exposure x Hazard

Hazard

Something that can
potentially cause harm
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Risk = Exposure x Hazard

Hazard

Something that can
potentially cause harm

G &

= hazard + exposure




Hazard

One of the world’s least toxic substances:

s \WATER

— Convulsions

— Gastrointestinal hypermobility
— Diarrhea

—_ Tremor

— Muscle contraction/spasticity
— Pupil dilation

— Nausea

— Vomiting

— Death




fffff Hazard
World’s most toxic substance:

* Botulinum toxin LD, 1 ng/kg (part per trillion)

~6 inches out of 93 million miles

* Causes muscle paralysis

The Soli r System

Sized > Scale

WL W ‘&



Hazard

World’s most toxic substance:

* 200 hospitalized annually

* ~gdieannuallyinUS

Clostridium botulinum




Hazard

When is something too dangerous?

Applied and stays in localized area:
-doesn’t run off to heart/lungs

-doesn’t persist or build up

Chemical fate is tightly controlled

This is Botox.



Risk = Exposure x Hazard

120

Dose-response assessment

Role of dose-response assessment is to
find the the point at which a chemical
starts to cause harm

% mortality

0,0001 0.001 0,01 0.1

treatment dose [ug/ cnv]




Risk = Exposure x Hazard
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99 Increasing harm
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Risk = Exposure x Hazard
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Risk = Exposure x Hazard

Dose-response assessment

* Role of dose-response assessment is to
find the the point at which a chemical
starts to cause harm

% mortality
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Risk = Exposure x Hazard
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Risk = Exposure x Hazard
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Risk = Exposure x Hazard

120

Dose-response assessment

Role of dose-response assessment is to
find the the point at which a chemical
starts to cause harm

% mortality

0.0001 0.001 0.01 0.1 1 10

treatment dose [ug/ c
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What

information
do we have
about the
hazards
from
pesticides?
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Acute testing
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Acute testing

e LDsgo
= Qral
= Dermal

= |nhalation

Gentle scruff of mouse for passage of the
metal gavage needle. Gavage needle is

V-Hold restraint of rat for passage of metal inserted into the left side of the animal's
gavage needle. Gavage needle is inserted into mouth and directed along the hard palate of
the left side of the animal's mouth and the mouth to the back of the throat.

directed along the hard palate of the mouth
to the back of the throat.




Acute testing

= |nhalation




Acute testing

e LDsgo
= Qral
= Dermal

= |nhalation




Acute testing

* Eye damage assays




Acute testing

* Hypersensitivity testing

—— — — — N N - .




Acute testing

Table B.1. Toxicological Data Requirements for Glyphosate.
e Technical
= Required Satisfied 1
S0 1000 Acnte Oral ooty NN i isiiassscmimniiis yes yes
S$70.1200° Acute Dermal TOXICINY .....c.ciiiiiaiisisnanussssnsssssrioises yes yes
“Gix paCk" 870.1300 Acute Inhalation Toxicity .........ccoricinicncsfosinnsenscaannas yes no'
S0 2800 Inmary Bye Intation | it iirigassisississsisasisa yes yes
870.2500 Primary Dermal Imritation............cccoccopfuvnininininannnnee yes yes
ST0000 Dermal SensiDZation........ccoouoamsfrrecsecisasssssasancssosssnssas ycs yes B
870.3100 Urat-Subehremerodeml]............c.coccivenincnnnrinsnssaissnsensns yes yes
870.3150 Oral Subchronic (RONrOdent) .........ccceeeveeerereressereraeesanns yes no’
870.3200 21-Day Dermal.......ccccovemicniiniicninnninniesnnesesssssssssaans yes yes
870.3465 90-Day Inhalation... s yes yes
870.3700a Developmental Toxu:ll)' (rodcnl} ................................... yes yes
870.3700b Developmental Toxicity (nonrodent)........cccocceieecveenenee. yes yes
STO3BD0.  Repro et i i s i shia sk yes yes
870.4100a Chronic Toxicity (rodent) .........ccooeveeiicnresieiciessiciesennes yes yes
870.4100b Chronic Toxicity (nonrodent)..........cccceeceerenreniessnssssannns yes yes
870.4200b OncogeniCity (MOUSE)......coueuimriuiimrusissssnsassasessssssasnssasaes yes yes
870.4300  Chronic/OncogeniCity ... ..oueusisiseiiisiiisisiisssss osiaisanans yes yes
870.5100 Mutagenicity—Gene Mutation - bacterial..............c..... yes yes
870.5300 Mutagenicity—Gene Mutation - mammalian................ yes yes
870.5xxx Mutagenicity—Structural Chromosomal Abcrranons... yes yes
| 870.5xxx Mutagenieity—Other-GenotoxicEffects........................ yes yes
| 870.6100a Acute Dc]a)cd '\fcurolottcu\ Lheny s, > TP no no
870.6 =y N e ot e Y I iz oo s e nesnsssnsansns no no
| 870.6200a Acute Neurotoxicity Screening Battery (rat)................ yes yes
870.6200b YU-Day Ncuroioxicity Screcning Battery (rat)............... yes yes
870.7485 General Mctabolism ..o yes yes
870.7600 Dermal Penetration..........occoeecveiercnsssssesssiesssssesessesens no no
R U U ey T —— yes yes

! The requirement for an acute inhalation LCso study was waived.
2 This is not considered a data gap because there is a chronic dog study in the databasc.




Ch rO n iC Exp 08 u res Table B.1. Toxicological Data Requirements for Glyphosate.

Study ‘ Technical .
Required Satisfied
£70.1100 Acute Oral TOXICItY .......cciiuisuimisnisninssnsssasnssassasnssassnssnsuas yes yes
870.1200 Acute Dermal TOXICItY .....cccvrennienrenrrensuasssessensnssssassansas yes yes
870.1300 Acute Inhalation TOXICity.........ccceessueueessssnninscsasessassasas yes no'
$70.2400 Primary Eye Imitation. ...ccssisssiamssnssnssnsssssssssssasaisasass yes yes
870.2500 Primary Dermal Irritation .........cccciiiiiniinicinsiinicsinneas yes yes
870.2600 Dennal SensifIZation........ccococeiesmnisossssnisasssssasanassosssnssas ycs yes
8703100 Oral Subchronic (TOdeMw .. ccrienseesassraassransenssasnssassasas yes yes
§70.3150 Oral Subchronic (NONFOAeNt) - e .eeeeereeereeesreseessesessnsees yes no’
SIS 2O0 ] =y el L L T Tt et g oo sansaassassensasssnssassas yes yes
e e N B T O T e e D yes yes
870.3700a Developmental Toxicity (rodent).........) ke R yes yes
870.3700b Developmental Toxicity (nonrodent)....l...coecicieciucnacnns yes yes
R ) T e T v e e | yes yes
870.4100a Chronic Toxicity (rodent) .......ccccoveee foueeinicinsnrcsesennas yes yes
870.4100b Chronic Toxicity (nonrodent).........~...ccoeeerurrernreerenanns yes yes
| 870420006 Oncogenicity (MOUSEC).........coccpfinmromm P —. yes yes
8764300 Chronic/OnCogeniCity.... .. ccccrecruinsiecssrassetgeseesseases yes yes
870.5100 " Mutagenicity—~G&Geiic Mutation - bacterial...........\........ yes yes
870.5300 Mutagenicity—Gene Mutation - mammalian..... /........ yes yes
870.5xxx Mutagenicity—Structural Chromosomal Aberfations... yes yes
870 5 Mutagenicity—Other Genotoxic Effects......ovnvevnnens yes yes
870.6100a_Acute-Delayed-Feuratoxicity (hen) .........cccccieenininanenae no no
| 870.6100b 90-Day Neurotoxicity (hcn) .......................................... no no
ST0.6Z00aFcnteNensatasieite-Sorerning Battery (rat) ............... yes yes
L. 270.6200b 90- Da} \curotovuuly Scrccmn;__ Battery (ratP.............. yes yes
| 8707485 General Metabolism ... o v seesssenennesssiansacnes yes yes
| 870.7600 Dermal Penetration..........c.cceerucecircieensd SRRSO no no
S TR0 IO O ICIRY —. oo taaeai o besaesasens i neianigluaissinnsasseraissas yes yes

“~The requirement for an acute inhalation LCs study-was waived.
3> . - ry Iy . . . .
“ This is not conSiderca a aaia gap because there is a chronic dog study in the database.




Ch rO n iC Exp OS u res Table B.1. Toxicological Data Requirements for Glyphosate.

Study . Technical ‘
Required Satisfied

£70.1100 Acute Oral TOXICItY .......cciiuisuimisnisninssnsssasnssassasnssassnssnsuas yes yes
870.1200 Acute Dermal TOXICItY .....cccvrennienrenrrensuasssessensnssssassansas yes yes
870.1300 Acute Inhalation TOXICItY .......ccccrerrrueecmsnnsnsnnenn '
870.2400 Primary Eye Irritation..........cccccocieeevcnninsiisnsccanne,
870.2500 Primary Dermal Imritation .........cccoeviennrnnnesnsnnsinenn, .
870.2600 _Dermal Sensifization...............cvorivevenienieescsnsssase? EXpOSU res in- betwee N acute
870.3100 Oral Subchronic (rodent)........0== SR O i . . .
8703150 Oral Subchronic (RONFOENt) .. S and chronic time periods
STS2001 2 -Day dermalil., .o enessiimnassags oo N
870:3465_90-Dav Inhalation e e,
870.3700a Developmental Toxicity (rodent)........cccveercieiiecsecenee. yes yes
870.3700b Developmental Toxicity (nonrodent)........cccocceieecveenenee. yes yes
703800 ReprodhiClion cc o s o i b s i i yes yes
870.4100a Chronic Toxicity (rodent) .........ccooeveeiicnresieiciessiciesennes yes yes
870.4100b Chronic Toxicity (nonrodent)..........cccceeceerenreniessnssssannns yes yes
870.4200b OncogeniCity (MOUSE)......coueuimriuiimrusissssnsassasessssssasnssasaes yes yes
8704300 ChroniC/ONCOZENICILY....cccccoeeieiasanmisasnsssesssssssasansssossanssas yes yes
870.5100 Mutagenicity—Gene Mutation - bacterial..............c..... yes yes
870.5300 Mutagenicity—Gene Mutation - mammalian................ yes yes
870.5xxx Mutagenicity—Structural Chromosomal Aberrations... yes yes
870.5xxx Mutagenicity—Other Genotoxic Effects........cuucuvenen. yes yes
870.6100a Acute Delayed Neurotoxicity (hen).....ocoooeiceicciecnenee. no no
870.6100b 90-Day Neurotoxicity (hen).......covceineriiniinenicsiicninns no no
870.6200a Acute Neurotoxicity Screening Battery (rat) ................. yes yes
870.6200b 90-Day Neurotoxicity Screening Battery (rat)............... yes yes
870.7485 General Mctabolism ..o yes yes
870.7600 Dermal Penetration..........occoeecveiercnsssssesssiesssssesessesens no no
R U U ey T —— yes yes

! The requirement for an acute inhalation LCso study was waived.
* This is not considered a data gap because there is a chronic dog study in the database.




Ch rO n iC Exp OS u res Table B.1. Toxicological Data Requirements for Glyphosate.

Study . Technical ‘
Required Satisfied

£70.1100 Acute Oral TOXICItY .......cciiuisuimisnisninssnsssasnssassasnssassnssnsuas yes yes
870.1200 Acute Dermal TOXICItY .....cccvrennienrenrrensuasssessensnssssassansas yes yes
870.1300 Acute Inhalation TOXICity.........ccceessueueessssnninscsasessassasas yes no'
$70.2400 Primary Eye Imitation. ...ccssisssiamssnssnssnsssssssssssasaisasass yes yes
870.2500 Primary Dermal Imitation ..........ccovveieenimisnnseninssnissssnnns yes yes
870.2600 Dermal SensiiZation........ccoccceiessnnisosssncisasssssasanassosssnssas ves yes
870.3100 Oral Subchronic (rodent)........cccooiiiiiiniiniinininiiicniins yes yes
870.3150 Oral Subchronic (nonrodent)..........cceeeeeeeercreeseeiecennes yes no’
870.3200 21-Day Dermal.......ccccovemicniiniicninnninniesnnesesssssssssaans yes yes
870 346 5—0=D Ay T At O M mrrrrrrvwersaassc s o cocensessnsnsassasnssnsssssnnns yes yes
870.3700a Developmental Toxicity (rodent).......0..... .
870.3700b Developmental Toxicity (nonrodenty=7...... How We” bables grow
STOION T TIOREIITRONE o2 i s SN i SN ik i i
870.4100a Chronic Toxicity (rodent) .........cccevicieimreiuicnnnns
g;g:‘l,%: ghromc qu:mly (nonrodent).........coceciiinnnnnnen. G rOWth Rode nt & Non- rOde nt

42 NCORENICILY (IMOUSE)......ccocciennissssacsssnsrnsancasass
870.4300 Chronic/OnCogeniCity............ceeeereeeraineereessnseneres
870.5100 Mutagenicity—Gene Mutation - bacterial........... ) )
870.5300 Mutagenicity—Gene Mutation - mammalian................ yes yes
870.5xxx Mutagenicity—Structural Chromosomal Aberrations... yes yes
870.5xxx Mutagenicity—Other Genotoxic Effects........cuucuvenen. yes yes
870.6100a Acute Delayed Neurotoxicity (hen).....ocoooeiceicciecnenee. no no
870.6100b 90-Day Neurotoxicity (hen).......covceineriiniinenicsiicninns no no
870.6200a Acute Neurotoxicity Screening Battery (rat) ................. yes yes
870.6200b 90-Day Neurotoxicity Screening Battery (rat)............... yes yes
870.7485 General Mctabolism ..o yes yes
870.7600 Dermal Penetration..........occoeecveiercnsssssesssiesssssesessesens no no
R U U ey T —— yes yes

! The requirement for an acute inhalation LCso study was waived.
* This is not considered a data gap because there is a chronic dog study in the database.




Chronic Exposures

Table B.1. Toxicological Data Requirements for Glyphosate.

Study . Technical ‘
Required Satisfied

£70.1100 Acute Oral TOXICItY .......cciiuisuimisnisninssnsssasnssassasnssassnssnsuas yes yes
870.1200 Acute Dermal TOXICItY .....cccvrennienrenrrensuasssessensnssssassansas yes yes
870.1300 Acute Inhalation TOXICity.........ccceessueueessssnninscsasessassasas yes no'
$70.2400 Primary Eye Imitation. ...ccssisssiamssnssnssnsssssssssssasaisasass yes yes
870.2500 Primary Dermal Imitation ..........ccovveieenimisnnseninssnissssnnns yes yes
870.2600 Dermal SensiiZation........ccoccceiessnnisosssncisasssssasanassosssnssas ves yes
870.3100 Oral Subchronic (rodent)........cccooiiiiiiniiniinininiiicniins yes yes
870.3150 Oral Subchronic (nonrodent)..........cceeeeeeeercreeseeiecennes yes no’
870.3200 21-Day Dermal.......ccccovemicniiniicninnninniesnnesesssssssssaans yes yes
870.3465 90-Day Inhalation...........cccccccviserrninninasrarissarensnssnissssansns yes yes
870.3700a Developmental Toxicity (rodent).......c.ccccennees

$78-3700b Deveiopmental 1oxicity (monredent)...............

870.3800 Reproduction

[ 870.4100a Chronic roxicity (rodent) ......ccvveceenirenvenssncnnns Preg Nna nCy outcomes

870.4100b Chronic Toxicity (nonrodent).........ccccevruncunnn,

870.4200b OncogeniCity (MOUSE).....cccemrieuermrereciisrensianinns

8704300 ChroniC/ONCOZENICILY....cccccoeeieiasanmisasnssssssssssssansssossanssas yes yes
870.5100 Mutagenicity—Gene Mutation - bacterial..............c..... yes yes
870.5300 Mutagenicity—Gene Mutation - mammalian................ yes yes
870.5xxx Mutagenicity—Structural Chromosomal Aberrations... yes yes
870.5xxx Mutagenicity—Other Genotoxic Effects........cuucuvenen. yes yes
870.6100a Acute Delayed Neurotoxicity (hen).....ocoooeiceicciecnenee. no no
870.6100b 90-Day Neurotoxicity (hen).......covceineriiniinenicsiicninns no no
870.6200a Acute Neurotoxicity Screening Battery (rat) ................. yes yes
870.6200b 90-Day Neurotoxicity Screening Battery (rat)............... yes yes
870.7485 General Mctabolism ..o yes yes
870.7600 Dermal Penetration..........occoeecveiercnsssssesssiesssssesessesens no no
R U U ey T —— yes yes

! The requirement for an acute inhalation LCso study was waived.

* This is not considered a data gap because there is a chronic dog study in the database.




Ch rO n iC Exp OS u res Table B.1. Toxicological Data Requirements for Glyphosate.

Study Technical
Required Satisfied

£70.1100 Acute Oral TOXICItY .......cciiuisuimisnisninssnsssasnssassasnssassnssnsuas yes yes
870.1200 Acute Dermal TOXICItY .....cccvrennienrenrrensuasssessensnssssassansas yes yes
870.1300 Acute Inhalation TOXICIY ...cccoceieiiiiiciiiniiesiceeieesienes yes no'
870.2400 Pnmary Eye Imntation.........ccccvcnveiicnrcnsicniinssecnsecssanns yes yes
870.2500 Primary Dermal Imitation ..........ccovveieenimisnnseninssnissssnnns yes yes
870.2600 Dermal SensiiZation........ccoccceiessnnisosssncisasssssasanassosssnssas ves yes
870.3100 Oral Subchronic (rodent)........cccooiiiiiiniiniinininiiicniins yes yes
870.3150 Oral Subchronic (NONrodent) ..........ccoeeveeeveeeeereeereseennns yes no’
870.3200 21-Day Dermal.......ccccovemicniiniicninnninniesnnesesssssssssaans yes yes
8703465 90-Day Inhalshion..........civiciasmiissmiinmimamanssisrammmsisc yes yes
870.3700a Developmental Toxicity (rodent).......c.ccccennees
870.3700b Developmental Toxicity (nonrodent)...............

'_87039““ f'“#f" T T e v oy s nnsss sasiia banssnanhassnian .
$70.4100a Chronic Toxicity (rodent) ... — Life-long exposures & whole-
870.4100b Chronic Toxicity (nonrodent)........cccoe\ivrerrens . | -
870.4200b OncogenicCity (MOUSC)......coerreesrerenreasssfassrassnn animal outcomes (Orga ns,

| 870.4300 Chronic/OncogeniCity .......oouuveutfonissnencassnnnn:
870.5106—Mutagenicity...Cene-Nittation - bacterial........ bl OOd’ tu maors, etC)
870.5300 Mutagenicity—Gene Mutation - mammalian.,
870.5xxx Mutagenicity—Structural Chromosomal Aber . .
870.5xxx Mutagenicity—Other Genotoxic Effects........cuucuvenen. yes yes
870.6100a Acute Delayed Neurotoxicity (hen).....ocoooeiceicciecnenee. no no
870.6100b 90-Day Neurotoxicity (hen).......covceineriiniinenicsiicninns no no
870.6200a Acute Neurotoxicity Screening Battery (rat) ................. yes yes
870.6200b 90-Day Neurotoxicity Screening Battery (rat)............... yes yes
870.7485 General Mctabolism ..o yes yes
870.7600 Dermal Penetration..........occoeecveiercnsssssesssiesssssesessesens no no
R U U ey T —— yes yes

! The requirement for an acute inhalation LCso study was waived.
* This is not considered a data gap because there is a chronic dog study in the database.




Ch rO n iC Exp OS u res Table B.1. Toxicological Data Requirements for Glyphosate.

Study . Technical ‘
Required Satisfied

£70.1100 Acute Oral TOXICItY .......cciiuisuimisnisninssnsssasnssassasnssassnssnsuas yes yes
870.1200 Acute Dermal TOXICItY .....cccvrennienrenrrensuasssessensnssssassansas yes yes
870.1300 Acute Inhalation TOXICity.........ccceessueueessssnninscsasessassasas yes no'
$70.2400 Primary Eye Imitation. ...ccssisssiamssnssnssnsssssssssssasaisasass yes yes
870.2500 Primary Dermal Imitation ..........ccovveieenimisnnseninssnissssnnns yes yes
870.2600 Dermal SensiiZation........ccoccceiessnnisosssncisasssssasanassosssnssas ves yes
870.3100 Oral Subchronic (rodent)........cccooiiiiiiniiniinininiiicniins yes yes
870.3150 Oral Subchronic (nonrodent)..........cceeeeeeeercreeseeiecennes yes no’
870.3200 21-Day Dermal.......ccccovemicniiniicninnninniesnnesesssssssssaans yes yes
870.3465 90-Day Inhalation...........cccccccviserrninninasrarissarensnssnissssansns yes yes
870.3700a Developmental Toxicity (rodent)........cccveeicierieciecene. yes yes
870.3700b Developmental Toxicity (nonrodent)........ccccocoueneee ves ves
B70:3800) . ReprodiCiiOn :iiiiic i etsiiiimms i i

870.4100a Chronic Toxicity (rodent) .........cccoericiicnieciciecinaianns

870.4100b Chronic Toxicity (nonrodent) Ca ncer

87042006 Oncogenicity (MOUSC)......cccevrerreroriorm P .

870.4300 Chronic/ONCogeniCItY.......ccccveciuasrecsissrassssasrntg asse

870.5100 Mutagenicity—Gene Mutation - bactenal...........\.oeu. . —
870.5300 Mutagenicity—Gene Mutation - mammalian..... /........ yes yes
870.5xxx Mutagenicity—Structural Chromosomal Aberfations... yes yes
870 5 Mutagenicity—Other Genotoxic Effects......ovnvevnnens yes yes
870.6100a Acute Delayed Neurotoxicity (hen).....oooooeiceiiciecnenee. no no
870.6100b 90-Day Neurotoxicity (hen).......covceineriiniinenicsiicninns no no
870.6200a Acute Neurotoxicity Screening Battery (rat) ................. yes yes
870.6200b 90-Day Neurotoxicity Screening Battery (rat)............... yes yes
870.7485 General Mctabolism ..o yes yes
870.7600 Dermal Penetration..........occoeecveiercnsssssesssiesssssesessesens no no
R U U ey T —— yes yes

! The requirement for an acute inhalation LCso study was waived.
* This is not considered a data gap because there is a chronic dog study in the database.




Ch rO n iC Exp OS u res Table B.1. Toxicological Data Requirements for Glyphosate.

Study . Technical ‘
Required Satisfied

£70.1100 Acute Oral TOXICItY .......cciiuisuimisnisninssnsssasnssassasnssassnssnsuas yes yes
870.1200 Acute Dermal TOXICItY .....cccvrennienrenrrensuasssessensnssssassansas yes yes
870.1300 Acute Inhalation TOXICIY ...cccoceieiiiiiciiiniiesiceeieesienes yes no'
870.2400 Pnmary Eye Imntation.........ccccvcnveiicnrcnsicniinssecnsecssanns yes yes
870.2500 Primary Dermal Imitation ..........ccovveieenimisnnseninssnissssnnns yes yes
870.2600 Dermal SensiiZation........ccoccceiessnnisosssncisasssssasanassosssnssas ves yes
870.3100 Oral Subchronic (rodent)........cccooiiiiiiniiniinininiiicniins yes yes
870.3150 Oral Subchronic (NONrodent) ..........ccoeeveeeveeeeereeereseennns yes no’
870.3200 21-Day Dermal.......ccccovemicniiniicninnninniesnnesesssssssssaans yes yes
8703465 90-Day Inhalshion..........civiciasmiissmiinmimamanssisrammmsisc yes yes
870.3700a Developmental Toxicity (rodent)........cccveeicierieciecene. yes yes
870.3700b Developmental Toxicity (nonrodent)........cccocceieecveenenee. yes yes
703800  Reprodichon ..o il i yes yes
870.4100a Chronic Toxicity (rodent) .........ccooeveeiicnresieiciessiciesennes yes yes
870.4100b Chronic Toxicity (nonrodent)..........cccceeceerenreniessnssssannns yes yes
57042000 ODCOREnICILY (THOBBE K. ... cssuassscsssssssasiaessiassussnsisossansiisess yes yes
8704300 ChroniC/ONCOZENICILY....cccccoeeieiasanmisasnsssesssssssssansssossannsas ves ves
870.5100 Mutagenicity—Gene Mutation - bacterial..................
870.5300 Mutagenicity—Gene Mutation - mammalian............
870.5xxx Mutagenicity—Structural Chromosomal Aberration:
870.5xxx Mutagenicity—Other Genotoxic Effects... Neu rOtOXICIty tests
870.6100a_Acute Delayed Neurotoxicity (hen) -.......... / 2 species

| 870.6100b 90-Day Neurotoxicity (hcn] .....................................

| 700200 e AcnieNenmatasieite-Sorerming_sattery (ral)

=270.6200b 90- Da\ \curotouut) Screening Battery (ratp.............. o o
870.7485 General Mctabolism ..o yes yes
870.7600 Dermal Penetration..........occoeecveiercnsssssesssiesssssesessesens no no
R U U ey T —— yes yes

! The requirement for an acute inhalation LCso study was waived.
* This is not considered a data gap because there is a chronic dog study in the database.




Ch rO n iC Exp OS u res Table B.1. Toxicological Data Requirements for Glyphosate.

Study Technical
Required Satisfied

£70.1100 Acute Oral TOXICItY .......cciiuisuimisnisninssnsssasnssassasnssassnssnsuas yes yes
870.1200 Acute Dermal TOXICItY .....cccvrennienrenrrensuasssessensnssssassansas yes yes
870.1300 Acute Inhalation TOXICity.........ccceessueueessssnninscsasessassasas yes no'
$70.2400 Primary Eye Imitation. ...ccssisssiamssnssnssnsssssssssssasaisasass yes yes
870.2500 Primary Dermal Imitation ..........ccovveieenimisnnseninssnissssnnns yes yes
870.2600 Dermal SensiiZation........ccoccceiessnnisosssncisasssssasanassosssnssas ves yes
870.3100 Oral Subchronic (rodent)........cccooiiiiiiniiniinininiiicniins yes yes
870.3150 Oral Subchronic (nonrodent)..........cceeeeeeeercreeseeiecennes yes no’
870.3200 21-Day Dermal.......ccccovemicniiniicninnninniesnnesesssssssssaans yes yes
870.3465 90-Day Inhalation...........cccccccviserrninninasrarissarensnssnissssansns yes yes
870.3700a Developmental Toxicity (rodent)........cccveeicierieciecene. yes yes
870.3700b Developmental Toxicity (nonrodent)........cccocceieecveenenee. yes yes
703800 ReprodhiClion cc o s o i b s i i yes yes
870.4100a Chronic Toxicity (rodent) .........ccooeveeiicnresieiciessiciesennes yes yes
870.4100b Chronic Toxicity (nonrodent)..........cccceeceerenreniessnssssannns yes yes
870.4200b OncogeniCity (MOUSE)......coueuimriuiimrusissssnsassasessssssasnssasaes yes yes
8704300 ChroniC/ONCOZENICILY....cccccoeeieiasanmisasnsssesssssssasansssossanssas yes yes
870.5100 Mutagenicity—Gene Mutation - bacterial..............c..... yes yes
870.5300 Mutagenicity—Gene Mutation - mammalian................ yes yes
870.5xxx Mutagenicity—Structural Chromosomal Aberrations... yes yes
870.5xxx Mutagenicity—Other Genotoxic Effects........covecnecnnenns ves ves
870.6100a Acute Delayed Neurotoxicity (hen).....cooocciciinene,
870.6100b 90-Day Neurotoxicity (hen).......cccoiiciiiiiiciicicnnans,
870.6200a Acute Neurotoxicity Screening Battery (rat) ............. i i
870.6200b_90-Day Neurotoxicity Screcning Battery (rat)........... HOW It gets |nt0/|eave5 the bOdy
870.7485 General Mctabolism ... I & immune system effects
SO0 Dermal P enetalion . e R e rsssanssa

FOED  ITEINOIORICIEY -.cooieicnicsi it WP ceenessssasusissonssisnssss
! The requirement for an acute inhalation LCso study was waived.
* This is not considered a data gap because there is a chronic dog study in the database.




Ch rO n iC Exp 08 u res Table B.1. Toxicological Data Requirements for Glyphosate.

Study ‘ Technical .

Required Satisfied
£70.1100 Acute Oral TOXICItY .......cciiuisuimisnisninssnsssasnssassasnssassnssnsuas yes yes
870.1200 Acute Dermal TOXICItY .....cccvrennienrenrrensuasssessensnssssassansas yes yes
870.1300 Acute Inhalation TOXICity.........ccceessueueessssnninscsasessassasas yes no'
$70.2400 Primary Eye Imitation. ...ccssisssiamssnssnssnsssssssssssasaisasass yes yes
870.2500 Primary Dermal Irritation .........cccciiiiiniinicinsiinicsinneas yes yes
870.2600 Dennal SensifIZation........ccococeiesmnisossssnisasssssasanassosssnssas ycs yes
8703100 Oral Subchronic (TOdeMw .. ccrienseesassraassransenssasnssassasas yes yes
§70.3150 Oral Subchronic (NONFOAeNt) - e .eeeeereeereeesreseessesessnsees yes no’
SIS 2O0 ] =y el L L T Tt et g oo sansaassassensasssnssassas yes yes
e e N B T O T e e D yes yes
870.3700a Developmental Toxicity (rodent).........) ke R yes yes
870.3700b Developmental Toxicity (nonrodent)....l...coecicieciucnacnns yes yes
R ) T e T v e e | yes yes
870.4100a Chronic Toxicity (rodent) .......ccccoveee foueeinicinsnrcsesennas yes yes
870.4100b Chronic Toxicity (nonrodent).........~...ccoeeerurrernreerenanns yes yes
| 870420006 Oncogenicity (MOUSEC).........coccpfinmromm P —. yes yes
8764300 Chronic/OnCogeniCity.... .. ccccrecruinsiecssrassetgeseesseases yes yes
i ? 870.5100 " Mutagenicity—~G&Geiic Mutation - bacterial...........\........ yes yes
Endocrl ne Effe cts: 870.5300 Mutagenicity—Gene Mutation - mammalian..... /........ yes yes
870.5xxx Mutagenicity—Structural Chromosomal Aberfations... yes yes
870 5 Mutagenicity—Other Genotoxic Effects......ovnvevnnens yes yes
870.6100a_Acute-Delayed-Feuratoxicity (hen) .........cccccieenininanenae no no
| 870.6100b 90-Day Neurotoxicity (hcn) .......................................... no no
706200 FrnieNesmatasieite-Someming_ Battery (rat) ... yes yes
L. 270.6200b 90- Da} \curotovuuly Scrccmn;__ Battery (ratP.............. yes yes
| 8707485 General Metabolism ... o v seesssenennesssiansacnes yes yes
| 870.7600 Dermal Penetration..........c.cceerucecircieensd SRRSO no no
S TR0 IO O ICIRY —. oo taaeai o besaesasens i neianigluaissinnsasseraissas yes yes

“~The requirement for an acute inhalation LCs study-was waived.
3> . - ry Iy . . . .
“ This is not conSiderca a aaia gap because there is a chronic dog study in the database.




Read the Label

* Pesticide Registrants are required to register EVERY product they
iIntend for use, distribution, & sale in Vermont EVERY year.

 Our database is always available to retrieve the most recent copy
of the label.

Vermont Agency Of
Agriculture, Food & Markets ‘

Login Help @
NATIONAL PESTICIDE INFORMATION
RETRIEVAL SYSTEM

Please select from the following options

o Pesticide Registration Search

Vermont Agency of Agricult jrucGcGecscGcGG:

. - Programs Searchies Conferences ~  Forms ~  Resources ~  Contacl
o Centified Pesticide Appl. Search (Commercial, G Non-C |

o Certified Private Pesticid Search
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Mﬁmlmreg <y On Line Programs Available: Show List of States
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* exact text, * More I C On Line Programs

. N « X . :
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Logon / Register « Company Name: ABC* (match all entries starting with "ABC") o Federal Register

« Brand Name: *cide (match all entries ending with "cide")

Home
Search Crite
USAPlants ID:

Company Name:

Label Company:

Brand Name:

Brand 10: 116 State Street,

Brand Line: Montpelier, VT 05620-2901
Phone: (802) 522-6913

EPARegistiaton Number: (| Fax: (802) 828-1410

Registration Year 2025 v | stoveduinell@eermontgou

Copyright © 2025 Kelly Registration Systems

KellySolutions com
1Year Old

&

Vermont

Last Update: 2025-03-05

Steve Dwinell

Director, Public Health and Agricultural Reso
VT Agency of Agriculture, Food & Markets
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https://www.kellysolutions.com/VT/
https://www.npirs.org/state/
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y Pesticide Programs
Contact Us
o ) Professional and homeowner use of pesticides are regulated by this Division under the Vermont Rule for the Control of Pesticides. These regulations cover sales
S restrictions, proper use, storage, and disposal of pesticides. Product registration, applicator certificates, dealer licenses, and permits may be required for use of
Animal Health certain pesticides, all of which are issued from this Division. Homeowners and professionals are responsible for following the directions on product labels and for
[ ] properly disposing of all unused pesticides.

Agricultural Development

Homeowners may dispose of pesticides through their solid waste district or town hazardous waste collections. See here for a list of sites.
Dairy Business Innovation Center

SR The Agency offers the ability to find Vermont certified applicators, and licensed pesticide companies and dealers. Go here, to get started.
I
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All persons who use pesticides must comply with the provisions of the pesticide label. Always read and follow the label directions.
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Pesticide Exam Information &

Pesticide Product Registration & List of Neonicotinoid Pesticides Registered in Vermont

- .
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Where do the PPE recommendations
come from?




EPA goes to lengths to figure out how much
people are exposed to

Pesticide exposure was measured by dosimetry and biomonitoring. The dosimetry group (on right) ware full-body cotton suits and personal air samplers. i

The biomenitoring group (on left) wore matching suits cut to simulate the body coverage of normal golfer attire.



Ep (NN ) ength ;; out how much
pe | sxpose |

Whole E

Pesticide exposure was measured by dosimetry and biomonitoring. The dosimetry group (on right) wore full-body cotton suits and personal air samplers.
The biomenitoring group (on left) wore matching suits cut to simulate the body coverage of normal golfer attire.



Here are modelled data from EPA

Exposure Scenario Combined MOE Values
P MOE > 100 Acceptable | The Larger the Better
Applicati
Formulation pp.ca on Single Layer | No gloves Single Layer | Gloves Double Layer | Gloves
Equipment
Granule Shaker can 15,000 48,000 61,000 18,000 150,000 380,000 18,000 150,000 380,000
Granule Belly grinder 26,000 30,000 31,000 28,000 33,000 34,000 41,000 53,000 55,000
Liquid Backpack 130 130 130 240 260 260 410 450 460
liqud  Manually-pressurized 77 78 78 5,700 15,000 17,000 6,000 17,000 20,000
Handwand
Liquid Mechanically- 49 51 51 130 150 150 190 230 230
pressurized Handgun
Liquid Injection equipment 38,000 39,000 39,000 200,000 230,000 230,000 240,000 290,000 300,000
No respirator Half-face = Full-face @ Norespirator Half-face = Full-face @ No respirator Half-face = Full-face




getting prettier (2)

		Exposure Scenario		Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE								Exposure Scenario				Combined MOE Values
MOE > 100 Acceptable     |     The Larger the Better

		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R				Formulation		Application Equipment		Single Layer | No gloves								Single Layer | Gloves								Double Layer | Gloves

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000				Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000				Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000				Liquid		Backpack		130		130		130				240		260		260				410		450		460

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000				Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000				Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000				Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000

																												No respirator		Half-face		Full-face				No respirator		Half-face		Full-face				No respirator		Half-face		Full-face









getting prettier

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE										Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R		Formulation		Application Equipment		SL/No G + No-R		SL/No G + PF10 R		SL/No G + PF50 R				SL/G + No-R		SL/G + PF10 R		SL/G + PF50 R				DL/G + No-R		DL/G + PF10 R		DL/G + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000		Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000		Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000		Liquid		Backpack		130		130		130				240		260		260				410		450		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000		Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000		Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000		Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000





getting pretty

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE										Inhalation MOE						Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		No-R		PF10 R		PF50 R		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65000		650000		650000						19000		190000		930000		15000		18000		18000						48000		150000		150000						61000		380000		380000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31000		34000		55000						160000		1600000		8100000		26000		28000		41000						30000		33000		53000						31000		34000		55000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460						3600		36000		180000		130		240		410						130		260		450						130		260		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18000		21000						8400		84000		420000		77		5700		6000						78		15000		17000						78		17000		20000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230						1200		12000		58000		49		130		190						51		150		230						51		150		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39000		230000		300000						1300000		13000000		64000000		38000		200000		240000						39000		230000		290000						39000		230000		300000





TOX and EXPO INPUTS



				CHEMICAL INFO						Green cells = input required to perform calculations



				Active ingredient:						deltramethrin



				Exposure Duration:
(for multiple exposure durations, create new files)						Short-Term



				Toxicity

				Dermal		Non-cancer		POD (mg/kg/day)		96.3

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Estimated by POD or LOAEL/NOAEL comparison		https://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf						0.032

				Inhalation		Non-cancer		POD (mg/kg/day) - oral dose or inhalation HED		3.1

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Other

				Cancer				Q* (mg/kg-day)-1		3.10E+00

								Q* source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances



				Body Weight (kg)

				Dermal		For non-cancer risks		Adults		69

						For cancer risks		Adults		69

				Inhalation		For non-cancer risks		Adults		69

						For cancer risks		Adults		69



				Lifetime Exposure

				Handler Job Tenure (years)						1

				Life Expectancy (years)						78



						Body Weight Pick List Reference (DO NOT DELETE)

						POD Type		Lifestage		Mean Body Weight (kg)

						General		Combined Adults (16 < 80 years old)		80

						Female-specific		Female Adults (13 < 49 years old)		69

						Male-specific		Male Adults (16 < 80 years old)		86



						Toxicity Source/Study Pick List (DO NOT DELETE)

						POD		Absorption

						Route-specific		Human study

						Oral		Animal study

								Estimated by POD or LOAEL/NOAEL comparison

								In vitro study

								Other



						Exposure Duration Pick List (Do Not Delete)

						Short-Term

						Intermediate-Term

						Long-Term



https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf
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		Exposure Scenario								Crop / Target Category		Application Rate				Amount Handled / Area Treated				Dermal Unit Exposures (ug/lb ai)												Inhalation Unit Exposures (ug/lb ai)								Dermal Exposure (mg/day)												Dermal Dose (mg/kg/day)												Dermal MOE												Inhalation Exposure (mg/day)								Inhalation Dose (mg/kg-day)								Inhalation MOE								Combined Dose (mg/kg-day)																																Combined MOE																																ARI																																Data Source

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH  + No-R		DL/G/CRH + No-R		SL/No G  + PF10 R		SL/G  + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G  + PF50 R		 SL/G  + PF50 R		DL/G  + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		Category		MRID		Description		DER

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		36		trees		220		37.6		29.1		No Data		No Data		No Data		0.219		0.0219		0.00438		No Data		5.27		0.901		0.698		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00525		0.000525		0.000105		ERROR:#VALUE!		0.00000243		0.000000243		0.0000000487		ERROR:#VALUE!		1300000		13000000		64000000		ERROR:#VALUE!		0.00244		0.00042		0.000326		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		38000		200000		240000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		290000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		380		2000		2400		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		2900		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		3000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		47947802		Klonne, 1999 (AHE1003; M/L Liquids)		D373605

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		43		cans		112		11.2		11.2		No Data		No Data		No Data		12.5		1.25		0.25		No Data		3.21		0.321		0.321		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000149		0.000149		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		65000		650000		650000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.358		0.0358		0.00716		ERROR:#VALUE!		0.000166		0.0000166		0.00000332		ERROR:#VALUE!		19000		190000		930000		ERROR:#VALUE!		0.00166		0.000315		0.000315		ERROR:#VALUE!		ERROR:#VALUE!		0.00151		0.000166		0.000166		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000152		0.000152		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		15000		18000		18000		ERROR:#VALUE!		ERROR:#VALUE!		48000		150000		150000		ERROR:#VALUE!		ERROR:#VALUE!		61000		380000		380000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		150		180		180		ERROR:#VALUE!		ERROR:#VALUE!		480		1500		1500		ERROR:#VALUE!		ERROR:#VALUE!		610		3800		3800		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		Proprietary		45333401		Merricks, 2001 (disulfoton_cup)		D273144

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		58400		30500		16900		No Data		No Data		No Data		69.1		6.91		1.382		No Data		1560		813		450		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.84		0.184		0.0368		ERROR:#VALUE!		0.000853		0.0000853		0.0000171		ERROR:#VALUE!		3600		36000		180000		ERROR:#VALUE!		0.724		0.378		0.21		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		240		410		ERROR:#VALUE!		ERROR:#VALUE!		130		260		450		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.4		4.1		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.5		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.6		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478601		AHETF, 2014 (AHE1012; Backpack "ROW" Applicator)		D424145

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		100000		430		365		No Data		No Data		No Data		30		3		0.6		No Data		2660		11.5		9.72		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00533		0.00451		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		78		18000		21000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.799		0.0799		0.016		ERROR:#VALUE!		0.000371		0.0000371		0.00000742		ERROR:#VALUE!		8400		84000		420000		ERROR:#VALUE!		1.23		0.0057		0.00488		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00537		0.00455		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00534		0.00452		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		77		5700		6000		ERROR:#VALUE!		ERROR:#VALUE!		78		15000		17000		ERROR:#VALUE!		ERROR:#VALUE!		78		17000		20000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.77		57		60		ERROR:#VALUE!		ERROR:#VALUE!		0.78		150		170		ERROR:#VALUE!		ERROR:#VALUE!		0.78		170		200		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 32		NA

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		1000		gallons solution		6050		2050		1360		No Data		No Data		No Data		8.68		0.868		0.1736		No Data		4030		1370		906		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		5.78		0.578		0.116		ERROR:#VALUE!		0.00268		0.000268		0.0000538		ERROR:#VALUE!		1200		12000		58000		ERROR:#VALUE!		1.87		0.638		0.423		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		49		130		190		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.49		1.3		1.9		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478602		AHETF, 2014 (AHE1013; Handgun "ROW" Applicator)		D424145

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		1		acres		10000		9300		5700		No Data		No Data		No Data		62		6.2		1.24		No Data		6.66		6.19		3.8		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.0413		0.00413		0.000826		ERROR:#VALUE!		0.0000192		0.00000192		0.000000383		ERROR:#VALUE!		160000		1600000		8100000		ERROR:#VALUE!		0.00311		0.00289		0.00178		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		26000		28000		41000		ERROR:#VALUE!		ERROR:#VALUE!		30000		33000		53000		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		260		280		410		ERROR:#VALUE!		ERROR:#VALUE!		300		330		530		ERROR:#VALUE!		ERROR:#VALUE!		310		340		550		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 30		NA





User Guide

		Using the U.S. EPA's Office of Pesticide Programs "Occupational Hander Exposure Calculator" (version date:  June 2018)



		1.  The only cells requiring user action for operations/calculations to work are																green colored cells.

		a.  In the "TOX and EXPO INPUTS" tab enter chemical-specific toxicological information (e.g., Points of Departure), absorption (if applicable), and body weight inputs

		b.  In the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs, application rates are entered based on pesticide product labels

		c.  In the "Summary Report" tabs, green-colored cells require choices from the cell's picklists to enable autopopulation

		2.  Calculating Exposure in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs

		a.  Filter columns A through E to match the use profile of the product or chemical being assessed.

		b.  Enter the application rate in Column F.  Be mindful of the default units in Column G.

		c.  Equipment/scenario-based default amounts handled (e.g., acres treated) are shown in Column H and I.  Units in Columns G and I need to cancel.  Note:  blanks in Column H indicate that EPA has yet to specify a default value for that use pattern.

		d.  Dermal and inhalation "unit exposures" (columns J-S of the "OccHndler_non-cancer" and columns L-U of the "OccHndler_Cancer" tabs).  Additional information can be found here:  https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-exposure-data

		i.  PPE acronyms

		SL = single layer, signifying a long-sleeve shirt, long pants, shoes and socks

		DL = double layer, signifying a second layer over a single layer of clothing, such as "coveralls"

		G = chemical-resistant gloves

		No G = no chemical-resistant gloves

		CRH = chemical-resistant hat

		EC = engineering control

		No R = no respirator

		PF10 R = respirator with protection factor of 10 such as a half-face filtering facepiece or a half-face elastomeric cartridge respirator

		PF50 R = respirator with a protection factor of 50 such as a full-face elastomeric cartridge respirator

		ii.  "Negligible":  EPA has determined that exposure during this use pattern is very low and does not require quantification.

		iii.  "No Data":  no data are available for this scenario or the PPE-level is inapplicable

		e.  Calculations are automated starting with "Dermal Exposure (mg/day)", then "Dermal Dose (mg/kg/day)", then risk estimates in terms of MOEs, ARIs, or Cancer Risks depending on the toxicological profile.

		i.  #VALUE!:  calculation includes a scenario where the dermal and or inhalation unit exposure is classified as "No Data" or "Negligible Exposure"

		ii.  #DIV/0! or 0:  either will appear if a required green cell in the workbook hasn't been entered or if a default amount handled/area treated is missing

		iii.  Acronymns

		MOE = Margin of Exposure

		ARI = Aggregate Risk Index

		f.  Data Sources:  following calculations, four columns provide references to the data sets supporting the "unit exposures", including the EPA Master Record Identification (MRID) and Data Evaluation Record (DER).

		3.  Summary Report tabs

		a.  These tabs autopopulate from the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		b.  They are intended to provide a quick method for copying/pasting values or tables into a document (e.g., MS Word).

		c.  Columns for PPE can be manipulated using the dropdown picklists.  As the entry is changed the exposure and risk estimates change as well.  

		i.  When a dermal and/or inhalation unit exposure is designated as "No Data" or "Negligible", applicable calculations in these tabs appear as 'blanks'.

		d.  Additional user manipulations:

		i.  Present different PPE configurations for the same scenario; accomplished by duplicating the scenario in the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs.

		In the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs, right-click the entire desired scenario-row, copy, right-click again, and insert paste row/insert copied cells.

		The same scenario auto-populates in the Summary Report tab, allowing for users to choose another PPE configuration if desired.

		ii.  Adding rows in the Summary Report; currently the Summary Report has a fixed number of rows that may fill up for an assessment with many scenarios.

		In either Summary Report tab, right-click the row separating the worker activities (e.g., row 20 "Applicator"), then Insert.  Repeat as necessary to accommodate the missing scenarios.

		To populate the new row (or rows), highlight the entire row above with existing content out to the table's last column and drag (or copy) the contents down to the newly created row (or rows).

		4.  Additional Miscellaneous tabs

		a.  "Crop-Target Category Lookup":  facilitates identifying crops or targets in terms of Crop/Target category in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		i.  For example, users will not find "Apples" as a Crop/Target category, however, the "Crop-Target Category Lookup" shows that "Apples" map to the "Orchard/Vineyard" category.

		b.  "40CFR180 Crop Groups":  similar to the "Crop-Target Category Lookup", this tab facilitates identifying crops or targets in terms of EPA official Crop Groups, which can then be viewed in the "Crop-Target Category Lookup" tab.

		c.  "Breathing Rates":  potentially useful for inhalation risk assessment, this tab shows the default breathing rates used in derivation of the default inhalation unit exposures.

		d.  "Update Timeline":  documents changes since the inception of the calculator.






Here are modelled data from EPA

Exposure Scenario Combined MOE Values
posu MOE > 100 Acceptable | The Larger the Better
Applicati
Formulation pp.catlon Single Layer | No gloves Single Layer | Gloves Double Layer | Gloves
Equipment
Granule Shaker can 15,000 48,000 0 18,000 150,000 380,000 150,000 380,000
Granule Belly grinder 31,000 28,000 33,000 34,000 41,000
Liquid Backpack 130 240 260 260 410
liqud  Manually-pressurized 78 5,700 15,000 17,000 6,000 17,000
Handwand
. Mechanically-
Liquid _ 49 51 130 150 150 190 230
pressurized Handgun
Liquid Injection equipment 38,000 39,000 290,000 300,000
No respirator Half-face or Half-face  Full-face

These numbers are “MOE’’s

MOE = Margin of Exposure




getting prettier (2)

		Exposure Scenario		Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE								Exposure Scenario				Combined MOE Values
MOE > 100 Acceptable     |     The Larger the Better

		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R				Formulation		Application Equipment		Single Layer | No gloves								Single Layer | Gloves								Double Layer | Gloves

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000				Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000				Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000				Liquid		Backpack		130		130		130				240		260		260				410		450		460

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000				Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000				Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000				Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000

																												No respirator		Half-face		Full-face				No respirator		Half-face		Full-face				No respirator		Half-face		Full-face









getting prettier

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE										Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R		Formulation		Application Equipment		SL/No G + No-R		SL/No G + PF10 R		SL/No G + PF50 R				SL/G + No-R		SL/G + PF10 R		SL/G + PF50 R				DL/G + No-R		DL/G + PF10 R		DL/G + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000		Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000		Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000		Liquid		Backpack		130		130		130				240		260		260				410		450		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000		Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000		Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000		Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000





getting pretty

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE										Inhalation MOE						Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		No-R		PF10 R		PF50 R		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65000		650000		650000						19000		190000		930000		15000		18000		18000						48000		150000		150000						61000		380000		380000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31000		34000		55000						160000		1600000		8100000		26000		28000		41000						30000		33000		53000						31000		34000		55000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460						3600		36000		180000		130		240		410						130		260		450						130		260		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18000		21000						8400		84000		420000		77		5700		6000						78		15000		17000						78		17000		20000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230						1200		12000		58000		49		130		190						51		150		230						51		150		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39000		230000		300000						1300000		13000000		64000000		38000		200000		240000						39000		230000		290000						39000		230000		300000





TOX and EXPO INPUTS



				CHEMICAL INFO						Green cells = input required to perform calculations



				Active ingredient:						deltramethrin



				Exposure Duration:
(for multiple exposure durations, create new files)						Short-Term



				Toxicity

				Dermal		Non-cancer		POD (mg/kg/day)		96.3

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Estimated by POD or LOAEL/NOAEL comparison		https://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf						0.032

				Inhalation		Non-cancer		POD (mg/kg/day) - oral dose or inhalation HED		3.1

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Other

				Cancer				Q* (mg/kg-day)-1		3.10E+00

								Q* source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances



				Body Weight (kg)

				Dermal		For non-cancer risks		Adults		69

						For cancer risks		Adults		69

				Inhalation		For non-cancer risks		Adults		69

						For cancer risks		Adults		69



				Lifetime Exposure

				Handler Job Tenure (years)						1

				Life Expectancy (years)						78



						Body Weight Pick List Reference (DO NOT DELETE)

						POD Type		Lifestage		Mean Body Weight (kg)

						General		Combined Adults (16 < 80 years old)		80

						Female-specific		Female Adults (13 < 49 years old)		69

						Male-specific		Male Adults (16 < 80 years old)		86



						Toxicity Source/Study Pick List (DO NOT DELETE)

						POD		Absorption

						Route-specific		Human study

						Oral		Animal study

								Estimated by POD or LOAEL/NOAEL comparison

								In vitro study

								Other



						Exposure Duration Pick List (Do Not Delete)

						Short-Term

						Intermediate-Term

						Long-Term



https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf

Sheet8

		Exposure Scenario								Crop / Target Category		Application Rate				Amount Handled / Area Treated				Dermal Unit Exposures (ug/lb ai)												Inhalation Unit Exposures (ug/lb ai)								Dermal Exposure (mg/day)												Dermal Dose (mg/kg/day)												Dermal MOE												Inhalation Exposure (mg/day)								Inhalation Dose (mg/kg-day)								Inhalation MOE								Combined Dose (mg/kg-day)																																Combined MOE																																ARI																																Data Source

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH  + No-R		DL/G/CRH + No-R		SL/No G  + PF10 R		SL/G  + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G  + PF50 R		 SL/G  + PF50 R		DL/G  + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		Category		MRID		Description		DER

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		36		trees		220		37.6		29.1		No Data		No Data		No Data		0.219		0.0219		0.00438		No Data		5.27		0.901		0.698		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00525		0.000525		0.000105		ERROR:#VALUE!		0.00000243		0.000000243		0.0000000487		ERROR:#VALUE!		1300000		13000000		64000000		ERROR:#VALUE!		0.00244		0.00042		0.000326		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		38000		200000		240000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		290000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		380		2000		2400		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		2900		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		3000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		47947802		Klonne, 1999 (AHE1003; M/L Liquids)		D373605

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		43		cans		112		11.2		11.2		No Data		No Data		No Data		12.5		1.25		0.25		No Data		3.21		0.321		0.321		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000149		0.000149		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		65000		650000		650000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.358		0.0358		0.00716		ERROR:#VALUE!		0.000166		0.0000166		0.00000332		ERROR:#VALUE!		19000		190000		930000		ERROR:#VALUE!		0.00166		0.000315		0.000315		ERROR:#VALUE!		ERROR:#VALUE!		0.00151		0.000166		0.000166		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000152		0.000152		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		15000		18000		18000		ERROR:#VALUE!		ERROR:#VALUE!		48000		150000		150000		ERROR:#VALUE!		ERROR:#VALUE!		61000		380000		380000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		150		180		180		ERROR:#VALUE!		ERROR:#VALUE!		480		1500		1500		ERROR:#VALUE!		ERROR:#VALUE!		610		3800		3800		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		Proprietary		45333401		Merricks, 2001 (disulfoton_cup)		D273144

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		58400		30500		16900		No Data		No Data		No Data		69.1		6.91		1.382		No Data		1560		813		450		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.84		0.184		0.0368		ERROR:#VALUE!		0.000853		0.0000853		0.0000171		ERROR:#VALUE!		3600		36000		180000		ERROR:#VALUE!		0.724		0.378		0.21		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		240		410		ERROR:#VALUE!		ERROR:#VALUE!		130		260		450		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.4		4.1		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.5		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.6		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478601		AHETF, 2014 (AHE1012; Backpack "ROW" Applicator)		D424145

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		100000		430		365		No Data		No Data		No Data		30		3		0.6		No Data		2660		11.5		9.72		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00533		0.00451		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		78		18000		21000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.799		0.0799		0.016		ERROR:#VALUE!		0.000371		0.0000371		0.00000742		ERROR:#VALUE!		8400		84000		420000		ERROR:#VALUE!		1.23		0.0057		0.00488		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00537		0.00455		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00534		0.00452		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		77		5700		6000		ERROR:#VALUE!		ERROR:#VALUE!		78		15000		17000		ERROR:#VALUE!		ERROR:#VALUE!		78		17000		20000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.77		57		60		ERROR:#VALUE!		ERROR:#VALUE!		0.78		150		170		ERROR:#VALUE!		ERROR:#VALUE!		0.78		170		200		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 32		NA

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		1000		gallons solution		6050		2050		1360		No Data		No Data		No Data		8.68		0.868		0.1736		No Data		4030		1370		906		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		5.78		0.578		0.116		ERROR:#VALUE!		0.00268		0.000268		0.0000538		ERROR:#VALUE!		1200		12000		58000		ERROR:#VALUE!		1.87		0.638		0.423		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		49		130		190		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.49		1.3		1.9		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478602		AHETF, 2014 (AHE1013; Handgun "ROW" Applicator)		D424145

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		1		acres		10000		9300		5700		No Data		No Data		No Data		62		6.2		1.24		No Data		6.66		6.19		3.8		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.0413		0.00413		0.000826		ERROR:#VALUE!		0.0000192		0.00000192		0.000000383		ERROR:#VALUE!		160000		1600000		8100000		ERROR:#VALUE!		0.00311		0.00289		0.00178		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		26000		28000		41000		ERROR:#VALUE!		ERROR:#VALUE!		30000		33000		53000		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		260		280		410		ERROR:#VALUE!		ERROR:#VALUE!		300		330		530		ERROR:#VALUE!		ERROR:#VALUE!		310		340		550		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 30		NA





User Guide

		Using the U.S. EPA's Office of Pesticide Programs "Occupational Hander Exposure Calculator" (version date:  June 2018)



		1.  The only cells requiring user action for operations/calculations to work are																green colored cells.

		a.  In the "TOX and EXPO INPUTS" tab enter chemical-specific toxicological information (e.g., Points of Departure), absorption (if applicable), and body weight inputs

		b.  In the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs, application rates are entered based on pesticide product labels

		c.  In the "Summary Report" tabs, green-colored cells require choices from the cell's picklists to enable autopopulation

		2.  Calculating Exposure in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs

		a.  Filter columns A through E to match the use profile of the product or chemical being assessed.

		b.  Enter the application rate in Column F.  Be mindful of the default units in Column G.

		c.  Equipment/scenario-based default amounts handled (e.g., acres treated) are shown in Column H and I.  Units in Columns G and I need to cancel.  Note:  blanks in Column H indicate that EPA has yet to specify a default value for that use pattern.

		d.  Dermal and inhalation "unit exposures" (columns J-S of the "OccHndler_non-cancer" and columns L-U of the "OccHndler_Cancer" tabs).  Additional information can be found here:  https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-exposure-data

		i.  PPE acronyms

		SL = single layer, signifying a long-sleeve shirt, long pants, shoes and socks

		DL = double layer, signifying a second layer over a single layer of clothing, such as "coveralls"

		G = chemical-resistant gloves

		No G = no chemical-resistant gloves

		CRH = chemical-resistant hat

		EC = engineering control

		No R = no respirator

		PF10 R = respirator with protection factor of 10 such as a half-face filtering facepiece or a half-face elastomeric cartridge respirator

		PF50 R = respirator with a protection factor of 50 such as a full-face elastomeric cartridge respirator

		ii.  "Negligible":  EPA has determined that exposure during this use pattern is very low and does not require quantification.

		iii.  "No Data":  no data are available for this scenario or the PPE-level is inapplicable

		e.  Calculations are automated starting with "Dermal Exposure (mg/day)", then "Dermal Dose (mg/kg/day)", then risk estimates in terms of MOEs, ARIs, or Cancer Risks depending on the toxicological profile.

		i.  #VALUE!:  calculation includes a scenario where the dermal and or inhalation unit exposure is classified as "No Data" or "Negligible Exposure"

		ii.  #DIV/0! or 0:  either will appear if a required green cell in the workbook hasn't been entered or if a default amount handled/area treated is missing

		iii.  Acronymns

		MOE = Margin of Exposure

		ARI = Aggregate Risk Index

		f.  Data Sources:  following calculations, four columns provide references to the data sets supporting the "unit exposures", including the EPA Master Record Identification (MRID) and Data Evaluation Record (DER).

		3.  Summary Report tabs

		a.  These tabs autopopulate from the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		b.  They are intended to provide a quick method for copying/pasting values or tables into a document (e.g., MS Word).

		c.  Columns for PPE can be manipulated using the dropdown picklists.  As the entry is changed the exposure and risk estimates change as well.  

		i.  When a dermal and/or inhalation unit exposure is designated as "No Data" or "Negligible", applicable calculations in these tabs appear as 'blanks'.

		d.  Additional user manipulations:

		i.  Present different PPE configurations for the same scenario; accomplished by duplicating the scenario in the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs.

		In the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs, right-click the entire desired scenario-row, copy, right-click again, and insert paste row/insert copied cells.

		The same scenario auto-populates in the Summary Report tab, allowing for users to choose another PPE configuration if desired.

		ii.  Adding rows in the Summary Report; currently the Summary Report has a fixed number of rows that may fill up for an assessment with many scenarios.

		In either Summary Report tab, right-click the row separating the worker activities (e.g., row 20 "Applicator"), then Insert.  Repeat as necessary to accommodate the missing scenarios.

		To populate the new row (or rows), highlight the entire row above with existing content out to the table's last column and drag (or copy) the contents down to the newly created row (or rows).

		4.  Additional Miscellaneous tabs

		a.  "Crop-Target Category Lookup":  facilitates identifying crops or targets in terms of Crop/Target category in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		i.  For example, users will not find "Apples" as a Crop/Target category, however, the "Crop-Target Category Lookup" shows that "Apples" map to the "Orchard/Vineyard" category.

		b.  "40CFR180 Crop Groups":  similar to the "Crop-Target Category Lookup", this tab facilitates identifying crops or targets in terms of EPA official Crop Groups, which can then be viewed in the "Crop-Target Category Lookup" tab.

		c.  "Breathing Rates":  potentially useful for inhalation risk assessment, this tab shows the default breathing rates used in derivation of the default inhalation unit exposures.

		d.  "Update Timeline":  documents changes since the inception of the calculator.






NOAEL = dose harm starts

MOE = NOAEL /Estimated Exposure Dose -

EED = how much contact

MOE is the ratio of: how bad is it?

MOE over 100 is considered
acceptable

ifthe MOE is 2 --the expected
exposure from this applicationis
only two times higher than the
point where we start seeing
problems

Let’s assume:

NOAEL =75 ppm Shorts + no gloves leads Is it ok to wear
75 MOE h J
: to 50 ppm exposure —— =45 shorts and no
B EED =50 ppm 50 gloves



NOAEL = dose harm starts

MOE = NOAEL/Estimated Exposure Dose -

EED = how much contact

NOAEL

Estimated Exposure Dose




NOAEL = dose harm starts

MOE = NOAEL /Estimated Exposure Dose -

EED = how much contact

MOE is the ratio of: how bad is it?

MOE over 100 is considered
acceptable

ifthe MOE is 2 --the expected
exposure from this applicationis
only two times higher than the
point where we start seeing
problems

Let’s assume:

NOAEL =75 ppm Shorts + no gloves leads Is it ok to wear
75 MOE h J
: to 50 ppm exposure —— =45 shorts and no
B EED =50 ppm 50 gloves



NOAEL = dose harm starts

MOE = NOAEL /Estimated Exposure Dose -

EED = how much contact

MOE is the ratio of: how bad is it?

MOE over 100 is considered
acceptable

ifthe MOE is 2 --the expected
exposure from this applicationis
only two times higher than the
point where we start seeing

problems
50pm
Let’s assume:
NOAEL =75 ppm Shorts + no gloves leads 5 [s it ok to wear
0° — shorts and no

o ‘ to 50 ppm exposure ‘ = 1.
B EED =50 ppm 50 glovesx



NOAEL = dose harm starts

MOE = NOAEL /Estimated Exposure Dose -

EED = how much contact

MOE is the ratio of: how bad is it?

MOE over 100 is considered
acceptable

ifthe MOE is 2 --the expected
exposure from this applicationis
only two times higher than the
point where we start seeing

problems
" 50 ppm
Let’s assume:
NOAEL =75 ppm Coveralls + gloves leads 75  MOE [s it ok to wear
o° ‘ to 5 ppm exposure ‘ E = 150 coveralls and
B EED =0.5 ppm ’ gloves
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MOE over 100 is considered
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That’s the concept now for the math
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Toxicity
POD (mg/kg/day) 96.3 https:/iw
Non-cancer POD source/study Route-specific
Dermal Loc 10
Fraction (0-1) [« 0.032 Dtpsiiw
Absorption . i Estimated by POD or LOAEL/NOAEL
Absorption source/study .
comparison
POD (mg/kg/day) - oral dose or inhalation HED 31 https:/iw
Non-cancer POD source/study Route-specific
Inhalation LOC 1o
Absorption Fraction (0-1) < 0.032 >
Absorption source/study Other
Cancer Q* (mg/kg-day)” 3.10E+00
Q* source/study
Body Weight (kg)
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For cancer risks Adults 69
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Inhalati
TN TFor cancer risks Adults 69
Lifetime Exposure
Handler Job Tenure (years) 1
Life Expectancy (years) 78
Body Weight Pick List Reference (DO NOT DELETE)
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Landscaping,
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Here are modelled data from EPA

Exposure Scenario Combined MOE Values
P MOE > 100 Acceptable | The Larger the Better
Applicati
Formulation pp.catlon @gle Layer | No glovD
Equipment
Granule Shaker can 15,000 0 61,000
Granule Belly grinder 26,000 31,000
Liquid Backpack 130 130
Liquid Manually-pressurized 77 78
Handwand
Liquid Mechanically- 49 1 51

pressurized Handgun

@ Injection equipment DC 38,000 39,000 39,000
/

r No respirator Half-face = Full-face

MOE way over 100 = low risk activity




getting prettier (2)

		Exposure Scenario		Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE								Exposure Scenario				Combined MOE Values
MOE > 100 Acceptable     |     The Larger the Better

		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R				Formulation		Application Equipment		Single Layer | No gloves								Single Layer | Gloves								Double Layer | Gloves

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000				Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000				Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000				Liquid		Backpack		130		130		130				240		260		260				410		450		460

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000				Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000				Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000				Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000

																												No respirator		Half-face		Full-face				No respirator		Half-face		Full-face				No respirator		Half-face		Full-face









getting prettier

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE										Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R		Formulation		Application Equipment		SL/No G + No-R		SL/No G + PF10 R		SL/No G + PF50 R				SL/G + No-R		SL/G + PF10 R		SL/G + PF50 R				DL/G + No-R		DL/G + PF10 R		DL/G + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000		Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000		Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000		Liquid		Backpack		130		130		130				240		260		260				410		450		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000		Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000		Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000		Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000





getting pretty

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE										Inhalation MOE						Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		No-R		PF10 R		PF50 R		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65000		650000		650000						19000		190000		930000		15000		18000		18000						48000		150000		150000						61000		380000		380000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31000		34000		55000						160000		1600000		8100000		26000		28000		41000						30000		33000		53000						31000		34000		55000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460						3600		36000		180000		130		240		410						130		260		450						130		260		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18000		21000						8400		84000		420000		77		5700		6000						78		15000		17000						78		17000		20000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230						1200		12000		58000		49		130		190						51		150		230						51		150		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39000		230000		300000						1300000		13000000		64000000		38000		200000		240000						39000		230000		290000						39000		230000		300000





TOX and EXPO INPUTS



				CHEMICAL INFO						Green cells = input required to perform calculations



				Active ingredient:						deltramethrin



				Exposure Duration:
(for multiple exposure durations, create new files)						Short-Term



				Toxicity

				Dermal		Non-cancer		POD (mg/kg/day)		96.3

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Estimated by POD or LOAEL/NOAEL comparison		https://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf						0.032

				Inhalation		Non-cancer		POD (mg/kg/day) - oral dose or inhalation HED		3.1

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Other

				Cancer				Q* (mg/kg-day)-1		3.10E+00

								Q* source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances



				Body Weight (kg)

				Dermal		For non-cancer risks		Adults		69

						For cancer risks		Adults		69

				Inhalation		For non-cancer risks		Adults		69

						For cancer risks		Adults		69



				Lifetime Exposure

				Handler Job Tenure (years)						1

				Life Expectancy (years)						78



						Body Weight Pick List Reference (DO NOT DELETE)

						POD Type		Lifestage		Mean Body Weight (kg)

						General		Combined Adults (16 < 80 years old)		80

						Female-specific		Female Adults (13 < 49 years old)		69

						Male-specific		Male Adults (16 < 80 years old)		86



						Toxicity Source/Study Pick List (DO NOT DELETE)

						POD		Absorption

						Route-specific		Human study

						Oral		Animal study

								Estimated by POD or LOAEL/NOAEL comparison

								In vitro study

								Other



						Exposure Duration Pick List (Do Not Delete)

						Short-Term

						Intermediate-Term

						Long-Term



https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf
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		Exposure Scenario								Crop / Target Category		Application Rate				Amount Handled / Area Treated				Dermal Unit Exposures (ug/lb ai)												Inhalation Unit Exposures (ug/lb ai)								Dermal Exposure (mg/day)												Dermal Dose (mg/kg/day)												Dermal MOE												Inhalation Exposure (mg/day)								Inhalation Dose (mg/kg-day)								Inhalation MOE								Combined Dose (mg/kg-day)																																Combined MOE																																ARI																																Data Source

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH  + No-R		DL/G/CRH + No-R		SL/No G  + PF10 R		SL/G  + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G  + PF50 R		 SL/G  + PF50 R		DL/G  + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		Category		MRID		Description		DER

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		36		trees		220		37.6		29.1		No Data		No Data		No Data		0.219		0.0219		0.00438		No Data		5.27		0.901		0.698		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00525		0.000525		0.000105		ERROR:#VALUE!		0.00000243		0.000000243		0.0000000487		ERROR:#VALUE!		1300000		13000000		64000000		ERROR:#VALUE!		0.00244		0.00042		0.000326		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		38000		200000		240000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		290000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		380		2000		2400		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		2900		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		3000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		47947802		Klonne, 1999 (AHE1003; M/L Liquids)		D373605

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		43		cans		112		11.2		11.2		No Data		No Data		No Data		12.5		1.25		0.25		No Data		3.21		0.321		0.321		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000149		0.000149		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		65000		650000		650000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.358		0.0358		0.00716		ERROR:#VALUE!		0.000166		0.0000166		0.00000332		ERROR:#VALUE!		19000		190000		930000		ERROR:#VALUE!		0.00166		0.000315		0.000315		ERROR:#VALUE!		ERROR:#VALUE!		0.00151		0.000166		0.000166		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000152		0.000152		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		15000		18000		18000		ERROR:#VALUE!		ERROR:#VALUE!		48000		150000		150000		ERROR:#VALUE!		ERROR:#VALUE!		61000		380000		380000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		150		180		180		ERROR:#VALUE!		ERROR:#VALUE!		480		1500		1500		ERROR:#VALUE!		ERROR:#VALUE!		610		3800		3800		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		Proprietary		45333401		Merricks, 2001 (disulfoton_cup)		D273144

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		58400		30500		16900		No Data		No Data		No Data		69.1		6.91		1.382		No Data		1560		813		450		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.84		0.184		0.0368		ERROR:#VALUE!		0.000853		0.0000853		0.0000171		ERROR:#VALUE!		3600		36000		180000		ERROR:#VALUE!		0.724		0.378		0.21		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		240		410		ERROR:#VALUE!		ERROR:#VALUE!		130		260		450		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.4		4.1		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.5		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.6		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478601		AHETF, 2014 (AHE1012; Backpack "ROW" Applicator)		D424145

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		100000		430		365		No Data		No Data		No Data		30		3		0.6		No Data		2660		11.5		9.72		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00533		0.00451		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		78		18000		21000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.799		0.0799		0.016		ERROR:#VALUE!		0.000371		0.0000371		0.00000742		ERROR:#VALUE!		8400		84000		420000		ERROR:#VALUE!		1.23		0.0057		0.00488		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00537		0.00455		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00534		0.00452		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		77		5700		6000		ERROR:#VALUE!		ERROR:#VALUE!		78		15000		17000		ERROR:#VALUE!		ERROR:#VALUE!		78		17000		20000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.77		57		60		ERROR:#VALUE!		ERROR:#VALUE!		0.78		150		170		ERROR:#VALUE!		ERROR:#VALUE!		0.78		170		200		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 32		NA

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		1000		gallons solution		6050		2050		1360		No Data		No Data		No Data		8.68		0.868		0.1736		No Data		4030		1370		906		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		5.78		0.578		0.116		ERROR:#VALUE!		0.00268		0.000268		0.0000538		ERROR:#VALUE!		1200		12000		58000		ERROR:#VALUE!		1.87		0.638		0.423		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		49		130		190		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.49		1.3		1.9		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478602		AHETF, 2014 (AHE1013; Handgun "ROW" Applicator)		D424145

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		1		acres		10000		9300		5700		No Data		No Data		No Data		62		6.2		1.24		No Data		6.66		6.19		3.8		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.0413		0.00413		0.000826		ERROR:#VALUE!		0.0000192		0.00000192		0.000000383		ERROR:#VALUE!		160000		1600000		8100000		ERROR:#VALUE!		0.00311		0.00289		0.00178		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		26000		28000		41000		ERROR:#VALUE!		ERROR:#VALUE!		30000		33000		53000		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		260		280		410		ERROR:#VALUE!		ERROR:#VALUE!		300		330		530		ERROR:#VALUE!		ERROR:#VALUE!		310		340		550		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 30		NA





User Guide

		Using the U.S. EPA's Office of Pesticide Programs "Occupational Hander Exposure Calculator" (version date:  June 2018)



		1.  The only cells requiring user action for operations/calculations to work are																green colored cells.

		a.  In the "TOX and EXPO INPUTS" tab enter chemical-specific toxicological information (e.g., Points of Departure), absorption (if applicable), and body weight inputs

		b.  In the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs, application rates are entered based on pesticide product labels

		c.  In the "Summary Report" tabs, green-colored cells require choices from the cell's picklists to enable autopopulation

		2.  Calculating Exposure in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs

		a.  Filter columns A through E to match the use profile of the product or chemical being assessed.

		b.  Enter the application rate in Column F.  Be mindful of the default units in Column G.

		c.  Equipment/scenario-based default amounts handled (e.g., acres treated) are shown in Column H and I.  Units in Columns G and I need to cancel.  Note:  blanks in Column H indicate that EPA has yet to specify a default value for that use pattern.

		d.  Dermal and inhalation "unit exposures" (columns J-S of the "OccHndler_non-cancer" and columns L-U of the "OccHndler_Cancer" tabs).  Additional information can be found here:  https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-exposure-data

		i.  PPE acronyms

		SL = single layer, signifying a long-sleeve shirt, long pants, shoes and socks

		DL = double layer, signifying a second layer over a single layer of clothing, such as "coveralls"

		G = chemical-resistant gloves

		No G = no chemical-resistant gloves

		CRH = chemical-resistant hat

		EC = engineering control

		No R = no respirator

		PF10 R = respirator with protection factor of 10 such as a half-face filtering facepiece or a half-face elastomeric cartridge respirator

		PF50 R = respirator with a protection factor of 50 such as a full-face elastomeric cartridge respirator

		ii.  "Negligible":  EPA has determined that exposure during this use pattern is very low and does not require quantification.

		iii.  "No Data":  no data are available for this scenario or the PPE-level is inapplicable

		e.  Calculations are automated starting with "Dermal Exposure (mg/day)", then "Dermal Dose (mg/kg/day)", then risk estimates in terms of MOEs, ARIs, or Cancer Risks depending on the toxicological profile.

		i.  #VALUE!:  calculation includes a scenario where the dermal and or inhalation unit exposure is classified as "No Data" or "Negligible Exposure"

		ii.  #DIV/0! or 0:  either will appear if a required green cell in the workbook hasn't been entered or if a default amount handled/area treated is missing

		iii.  Acronymns

		MOE = Margin of Exposure

		ARI = Aggregate Risk Index

		f.  Data Sources:  following calculations, four columns provide references to the data sets supporting the "unit exposures", including the EPA Master Record Identification (MRID) and Data Evaluation Record (DER).

		3.  Summary Report tabs

		a.  These tabs autopopulate from the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		b.  They are intended to provide a quick method for copying/pasting values or tables into a document (e.g., MS Word).

		c.  Columns for PPE can be manipulated using the dropdown picklists.  As the entry is changed the exposure and risk estimates change as well.  

		i.  When a dermal and/or inhalation unit exposure is designated as "No Data" or "Negligible", applicable calculations in these tabs appear as 'blanks'.

		d.  Additional user manipulations:

		i.  Present different PPE configurations for the same scenario; accomplished by duplicating the scenario in the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs.

		In the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs, right-click the entire desired scenario-row, copy, right-click again, and insert paste row/insert copied cells.

		The same scenario auto-populates in the Summary Report tab, allowing for users to choose another PPE configuration if desired.

		ii.  Adding rows in the Summary Report; currently the Summary Report has a fixed number of rows that may fill up for an assessment with many scenarios.

		In either Summary Report tab, right-click the row separating the worker activities (e.g., row 20 "Applicator"), then Insert.  Repeat as necessary to accommodate the missing scenarios.

		To populate the new row (or rows), highlight the entire row above with existing content out to the table's last column and drag (or copy) the contents down to the newly created row (or rows).

		4.  Additional Miscellaneous tabs

		a.  "Crop-Target Category Lookup":  facilitates identifying crops or targets in terms of Crop/Target category in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		i.  For example, users will not find "Apples" as a Crop/Target category, however, the "Crop-Target Category Lookup" shows that "Apples" map to the "Orchard/Vineyard" category.

		b.  "40CFR180 Crop Groups":  similar to the "Crop-Target Category Lookup", this tab facilitates identifying crops or targets in terms of EPA official Crop Groups, which can then be viewed in the "Crop-Target Category Lookup" tab.

		c.  "Breathing Rates":  potentially useful for inhalation risk assessment, this tab shows the default breathing rates used in derivation of the default inhalation unit exposures.

		d.  "Update Timeline":  documents changes since the inception of the calculator.






Here are modelled data from EPA

Exposure Scenario Combined MOE Values
P MOE > 100 Acceptable | The Larger the Better
Applicati
Formulation pp.ca on @gle Layer | No glOVD @gle Layer | GIOD
Equipment
Granule Shaker can 15,000 0 61,000 18,000 380,000
Granule Belly grinder 26,000 31,000 28,000 34,000
Liquid Backpack 130 130 240 260
liqud  Manually-pressurized 77 78 5,700 17,000
Handwand
Liquid Mechanically- 49 1 51 130 0 150
pressurized Handgun
@ Injection equipment DC_ 38,000 39,000 39,000 200,000 230,000 230,00
B —
No respirator Half-face = Full-face @ No respirator Half-face = Full-face

MOE way over 100 = low risk activity




getting prettier (2)

		Exposure Scenario		Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE								Exposure Scenario				Combined MOE Values
MOE > 100 Acceptable     |     The Larger the Better

		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R				Formulation		Application Equipment		Single Layer | No gloves								Single Layer | Gloves								Double Layer | Gloves

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000				Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000				Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000				Liquid		Backpack		130		130		130				240		260		260				410		450		460

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000				Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000				Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000				Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000

																												No respirator		Half-face		Full-face				No respirator		Half-face		Full-face				No respirator		Half-face		Full-face









getting prettier

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE										Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R		Formulation		Application Equipment		SL/No G + No-R		SL/No G + PF10 R		SL/No G + PF50 R				SL/G + No-R		SL/G + PF10 R		SL/G + PF50 R				DL/G + No-R		DL/G + PF10 R		DL/G + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000		Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000		Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000		Liquid		Backpack		130		130		130				240		260		260				410		450		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000		Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000		Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000		Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000





getting pretty

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE										Inhalation MOE						Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		No-R		PF10 R		PF50 R		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65000		650000		650000						19000		190000		930000		15000		18000		18000						48000		150000		150000						61000		380000		380000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31000		34000		55000						160000		1600000		8100000		26000		28000		41000						30000		33000		53000						31000		34000		55000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460						3600		36000		180000		130		240		410						130		260		450						130		260		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18000		21000						8400		84000		420000		77		5700		6000						78		15000		17000						78		17000		20000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230						1200		12000		58000		49		130		190						51		150		230						51		150		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39000		230000		300000						1300000		13000000		64000000		38000		200000		240000						39000		230000		290000						39000		230000		300000





TOX and EXPO INPUTS



				CHEMICAL INFO						Green cells = input required to perform calculations



				Active ingredient:						deltramethrin



				Exposure Duration:
(for multiple exposure durations, create new files)						Short-Term



				Toxicity

				Dermal		Non-cancer		POD (mg/kg/day)		96.3

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Estimated by POD or LOAEL/NOAEL comparison		https://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf						0.032

				Inhalation		Non-cancer		POD (mg/kg/day) - oral dose or inhalation HED		3.1

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Other

				Cancer				Q* (mg/kg-day)-1		3.10E+00

								Q* source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances



				Body Weight (kg)

				Dermal		For non-cancer risks		Adults		69

						For cancer risks		Adults		69

				Inhalation		For non-cancer risks		Adults		69

						For cancer risks		Adults		69



				Lifetime Exposure

				Handler Job Tenure (years)						1

				Life Expectancy (years)						78



						Body Weight Pick List Reference (DO NOT DELETE)

						POD Type		Lifestage		Mean Body Weight (kg)

						General		Combined Adults (16 < 80 years old)		80

						Female-specific		Female Adults (13 < 49 years old)		69

						Male-specific		Male Adults (16 < 80 years old)		86



						Toxicity Source/Study Pick List (DO NOT DELETE)

						POD		Absorption

						Route-specific		Human study

						Oral		Animal study

								Estimated by POD or LOAEL/NOAEL comparison

								In vitro study

								Other



						Exposure Duration Pick List (Do Not Delete)

						Short-Term

						Intermediate-Term

						Long-Term



https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf
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		Exposure Scenario								Crop / Target Category		Application Rate				Amount Handled / Area Treated				Dermal Unit Exposures (ug/lb ai)												Inhalation Unit Exposures (ug/lb ai)								Dermal Exposure (mg/day)												Dermal Dose (mg/kg/day)												Dermal MOE												Inhalation Exposure (mg/day)								Inhalation Dose (mg/kg-day)								Inhalation MOE								Combined Dose (mg/kg-day)																																Combined MOE																																ARI																																Data Source

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH  + No-R		DL/G/CRH + No-R		SL/No G  + PF10 R		SL/G  + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G  + PF50 R		 SL/G  + PF50 R		DL/G  + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		Category		MRID		Description		DER

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		36		trees		220		37.6		29.1		No Data		No Data		No Data		0.219		0.0219		0.00438		No Data		5.27		0.901		0.698		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00525		0.000525		0.000105		ERROR:#VALUE!		0.00000243		0.000000243		0.0000000487		ERROR:#VALUE!		1300000		13000000		64000000		ERROR:#VALUE!		0.00244		0.00042		0.000326		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		38000		200000		240000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		290000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		380		2000		2400		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		2900		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		3000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		47947802		Klonne, 1999 (AHE1003; M/L Liquids)		D373605

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		43		cans		112		11.2		11.2		No Data		No Data		No Data		12.5		1.25		0.25		No Data		3.21		0.321		0.321		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000149		0.000149		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		65000		650000		650000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.358		0.0358		0.00716		ERROR:#VALUE!		0.000166		0.0000166		0.00000332		ERROR:#VALUE!		19000		190000		930000		ERROR:#VALUE!		0.00166		0.000315		0.000315		ERROR:#VALUE!		ERROR:#VALUE!		0.00151		0.000166		0.000166		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000152		0.000152		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		15000		18000		18000		ERROR:#VALUE!		ERROR:#VALUE!		48000		150000		150000		ERROR:#VALUE!		ERROR:#VALUE!		61000		380000		380000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		150		180		180		ERROR:#VALUE!		ERROR:#VALUE!		480		1500		1500		ERROR:#VALUE!		ERROR:#VALUE!		610		3800		3800		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		Proprietary		45333401		Merricks, 2001 (disulfoton_cup)		D273144

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		58400		30500		16900		No Data		No Data		No Data		69.1		6.91		1.382		No Data		1560		813		450		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.84		0.184		0.0368		ERROR:#VALUE!		0.000853		0.0000853		0.0000171		ERROR:#VALUE!		3600		36000		180000		ERROR:#VALUE!		0.724		0.378		0.21		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		240		410		ERROR:#VALUE!		ERROR:#VALUE!		130		260		450		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.4		4.1		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.5		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.6		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478601		AHETF, 2014 (AHE1012; Backpack "ROW" Applicator)		D424145

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		100000		430		365		No Data		No Data		No Data		30		3		0.6		No Data		2660		11.5		9.72		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00533		0.00451		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		78		18000		21000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.799		0.0799		0.016		ERROR:#VALUE!		0.000371		0.0000371		0.00000742		ERROR:#VALUE!		8400		84000		420000		ERROR:#VALUE!		1.23		0.0057		0.00488		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00537		0.00455		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00534		0.00452		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		77		5700		6000		ERROR:#VALUE!		ERROR:#VALUE!		78		15000		17000		ERROR:#VALUE!		ERROR:#VALUE!		78		17000		20000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.77		57		60		ERROR:#VALUE!		ERROR:#VALUE!		0.78		150		170		ERROR:#VALUE!		ERROR:#VALUE!		0.78		170		200		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 32		NA

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		1000		gallons solution		6050		2050		1360		No Data		No Data		No Data		8.68		0.868		0.1736		No Data		4030		1370		906		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		5.78		0.578		0.116		ERROR:#VALUE!		0.00268		0.000268		0.0000538		ERROR:#VALUE!		1200		12000		58000		ERROR:#VALUE!		1.87		0.638		0.423		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		49		130		190		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.49		1.3		1.9		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478602		AHETF, 2014 (AHE1013; Handgun "ROW" Applicator)		D424145

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		1		acres		10000		9300		5700		No Data		No Data		No Data		62		6.2		1.24		No Data		6.66		6.19		3.8		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.0413		0.00413		0.000826		ERROR:#VALUE!		0.0000192		0.00000192		0.000000383		ERROR:#VALUE!		160000		1600000		8100000		ERROR:#VALUE!		0.00311		0.00289		0.00178		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		26000		28000		41000		ERROR:#VALUE!		ERROR:#VALUE!		30000		33000		53000		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		260		280		410		ERROR:#VALUE!		ERROR:#VALUE!		300		330		530		ERROR:#VALUE!		ERROR:#VALUE!		310		340		550		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 30		NA





User Guide

		Using the U.S. EPA's Office of Pesticide Programs "Occupational Hander Exposure Calculator" (version date:  June 2018)



		1.  The only cells requiring user action for operations/calculations to work are																green colored cells.

		a.  In the "TOX and EXPO INPUTS" tab enter chemical-specific toxicological information (e.g., Points of Departure), absorption (if applicable), and body weight inputs

		b.  In the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs, application rates are entered based on pesticide product labels

		c.  In the "Summary Report" tabs, green-colored cells require choices from the cell's picklists to enable autopopulation

		2.  Calculating Exposure in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs

		a.  Filter columns A through E to match the use profile of the product or chemical being assessed.

		b.  Enter the application rate in Column F.  Be mindful of the default units in Column G.

		c.  Equipment/scenario-based default amounts handled (e.g., acres treated) are shown in Column H and I.  Units in Columns G and I need to cancel.  Note:  blanks in Column H indicate that EPA has yet to specify a default value for that use pattern.

		d.  Dermal and inhalation "unit exposures" (columns J-S of the "OccHndler_non-cancer" and columns L-U of the "OccHndler_Cancer" tabs).  Additional information can be found here:  https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-exposure-data

		i.  PPE acronyms

		SL = single layer, signifying a long-sleeve shirt, long pants, shoes and socks

		DL = double layer, signifying a second layer over a single layer of clothing, such as "coveralls"

		G = chemical-resistant gloves

		No G = no chemical-resistant gloves

		CRH = chemical-resistant hat

		EC = engineering control

		No R = no respirator

		PF10 R = respirator with protection factor of 10 such as a half-face filtering facepiece or a half-face elastomeric cartridge respirator

		PF50 R = respirator with a protection factor of 50 such as a full-face elastomeric cartridge respirator

		ii.  "Negligible":  EPA has determined that exposure during this use pattern is very low and does not require quantification.

		iii.  "No Data":  no data are available for this scenario or the PPE-level is inapplicable

		e.  Calculations are automated starting with "Dermal Exposure (mg/day)", then "Dermal Dose (mg/kg/day)", then risk estimates in terms of MOEs, ARIs, or Cancer Risks depending on the toxicological profile.

		i.  #VALUE!:  calculation includes a scenario where the dermal and or inhalation unit exposure is classified as "No Data" or "Negligible Exposure"

		ii.  #DIV/0! or 0:  either will appear if a required green cell in the workbook hasn't been entered or if a default amount handled/area treated is missing

		iii.  Acronymns

		MOE = Margin of Exposure

		ARI = Aggregate Risk Index

		f.  Data Sources:  following calculations, four columns provide references to the data sets supporting the "unit exposures", including the EPA Master Record Identification (MRID) and Data Evaluation Record (DER).

		3.  Summary Report tabs

		a.  These tabs autopopulate from the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		b.  They are intended to provide a quick method for copying/pasting values or tables into a document (e.g., MS Word).

		c.  Columns for PPE can be manipulated using the dropdown picklists.  As the entry is changed the exposure and risk estimates change as well.  

		i.  When a dermal and/or inhalation unit exposure is designated as "No Data" or "Negligible", applicable calculations in these tabs appear as 'blanks'.

		d.  Additional user manipulations:

		i.  Present different PPE configurations for the same scenario; accomplished by duplicating the scenario in the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs.

		In the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs, right-click the entire desired scenario-row, copy, right-click again, and insert paste row/insert copied cells.

		The same scenario auto-populates in the Summary Report tab, allowing for users to choose another PPE configuration if desired.

		ii.  Adding rows in the Summary Report; currently the Summary Report has a fixed number of rows that may fill up for an assessment with many scenarios.

		In either Summary Report tab, right-click the row separating the worker activities (e.g., row 20 "Applicator"), then Insert.  Repeat as necessary to accommodate the missing scenarios.

		To populate the new row (or rows), highlight the entire row above with existing content out to the table's last column and drag (or copy) the contents down to the newly created row (or rows).

		4.  Additional Miscellaneous tabs

		a.  "Crop-Target Category Lookup":  facilitates identifying crops or targets in terms of Crop/Target category in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		i.  For example, users will not find "Apples" as a Crop/Target category, however, the "Crop-Target Category Lookup" shows that "Apples" map to the "Orchard/Vineyard" category.

		b.  "40CFR180 Crop Groups":  similar to the "Crop-Target Category Lookup", this tab facilitates identifying crops or targets in terms of EPA official Crop Groups, which can then be viewed in the "Crop-Target Category Lookup" tab.

		c.  "Breathing Rates":  potentially useful for inhalation risk assessment, this tab shows the default breathing rates used in derivation of the default inhalation unit exposures.

		d.  "Update Timeline":  documents changes since the inception of the calculator.






Here are modelled data from EPA

Exposure Scenario Combined MOE Values
P MOE > 100 Acceptable | The Larger the Better
Applicati
Ebrmulation Pp.ca ion @gle Layer | No glovD @gle Layer | GlOVD @uble Layer | GIOD
Equipment
Granule Shaker can 15,000 0 61,000 18,000 380,000 18,000 0 380,000
Granule Belly grinder 26,000 31,000 28,000 34,000 41,000 55,000
Liquid Backpack 130 130 240 260 410 460
. Manually-pressurized
Liquid 77 78 5,700 17,000 6,000 20,000
Handwand
. Mechanically-
Liquid _ 49 1 51 130 0 150 190 0 230
pressurized Handgun
@ Injection equipment DC_ 38,000 39,000 39,000 200,000 230,000 230,00 240,000 290,000 300,000
r No respirator Half-face = Full-face = No respirator Half-face = Full-face  No respirator Half-face = Full-face

MOE way over 100 = low risk activity




getting prettier (2)

		Exposure Scenario		Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE								Exposure Scenario				Combined MOE Values
MOE > 100 Acceptable     |     The Larger the Better

		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R				Formulation		Application Equipment		Single Layer | No gloves								Single Layer | Gloves								Double Layer | Gloves

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000				Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000				Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000				Liquid		Backpack		130		130		130				240		260		260				410		450		460

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000				Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000				Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000				Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000

																												No respirator		Half-face		Full-face				No respirator		Half-face		Full-face				No respirator		Half-face		Full-face









getting prettier

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE										Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R		Formulation		Application Equipment		SL/No G + No-R		SL/No G + PF10 R		SL/No G + PF50 R				SL/G + No-R		SL/G + PF10 R		SL/G + PF50 R				DL/G + No-R		DL/G + PF10 R		DL/G + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000		Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000		Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000		Liquid		Backpack		130		130		130				240		260		260				410		450		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000		Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000		Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000		Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000





getting pretty

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE										Inhalation MOE						Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		No-R		PF10 R		PF50 R		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65000		650000		650000						19000		190000		930000		15000		18000		18000						48000		150000		150000						61000		380000		380000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31000		34000		55000						160000		1600000		8100000		26000		28000		41000						30000		33000		53000						31000		34000		55000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460						3600		36000		180000		130		240		410						130		260		450						130		260		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18000		21000						8400		84000		420000		77		5700		6000						78		15000		17000						78		17000		20000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230						1200		12000		58000		49		130		190						51		150		230						51		150		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39000		230000		300000						1300000		13000000		64000000		38000		200000		240000						39000		230000		290000						39000		230000		300000





TOX and EXPO INPUTS



				CHEMICAL INFO						Green cells = input required to perform calculations



				Active ingredient:						deltramethrin



				Exposure Duration:
(for multiple exposure durations, create new files)						Short-Term



				Toxicity

				Dermal		Non-cancer		POD (mg/kg/day)		96.3

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Estimated by POD or LOAEL/NOAEL comparison		https://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf						0.032

				Inhalation		Non-cancer		POD (mg/kg/day) - oral dose or inhalation HED		3.1

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Other

				Cancer				Q* (mg/kg-day)-1		3.10E+00

								Q* source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances



				Body Weight (kg)

				Dermal		For non-cancer risks		Adults		69

						For cancer risks		Adults		69

				Inhalation		For non-cancer risks		Adults		69

						For cancer risks		Adults		69



				Lifetime Exposure

				Handler Job Tenure (years)						1

				Life Expectancy (years)						78



						Body Weight Pick List Reference (DO NOT DELETE)

						POD Type		Lifestage		Mean Body Weight (kg)

						General		Combined Adults (16 < 80 years old)		80

						Female-specific		Female Adults (13 < 49 years old)		69

						Male-specific		Male Adults (16 < 80 years old)		86



						Toxicity Source/Study Pick List (DO NOT DELETE)

						POD		Absorption

						Route-specific		Human study

						Oral		Animal study

								Estimated by POD or LOAEL/NOAEL comparison

								In vitro study

								Other



						Exposure Duration Pick List (Do Not Delete)

						Short-Term

						Intermediate-Term

						Long-Term



https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf
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		Exposure Scenario								Crop / Target Category		Application Rate				Amount Handled / Area Treated				Dermal Unit Exposures (ug/lb ai)												Inhalation Unit Exposures (ug/lb ai)								Dermal Exposure (mg/day)												Dermal Dose (mg/kg/day)												Dermal MOE												Inhalation Exposure (mg/day)								Inhalation Dose (mg/kg-day)								Inhalation MOE								Combined Dose (mg/kg-day)																																Combined MOE																																ARI																																Data Source

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH  + No-R		DL/G/CRH + No-R		SL/No G  + PF10 R		SL/G  + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G  + PF50 R		 SL/G  + PF50 R		DL/G  + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		Category		MRID		Description		DER

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		36		trees		220		37.6		29.1		No Data		No Data		No Data		0.219		0.0219		0.00438		No Data		5.27		0.901		0.698		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00525		0.000525		0.000105		ERROR:#VALUE!		0.00000243		0.000000243		0.0000000487		ERROR:#VALUE!		1300000		13000000		64000000		ERROR:#VALUE!		0.00244		0.00042		0.000326		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		38000		200000		240000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		290000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		380		2000		2400		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		2900		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		3000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		47947802		Klonne, 1999 (AHE1003; M/L Liquids)		D373605

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		43		cans		112		11.2		11.2		No Data		No Data		No Data		12.5		1.25		0.25		No Data		3.21		0.321		0.321		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000149		0.000149		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		65000		650000		650000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.358		0.0358		0.00716		ERROR:#VALUE!		0.000166		0.0000166		0.00000332		ERROR:#VALUE!		19000		190000		930000		ERROR:#VALUE!		0.00166		0.000315		0.000315		ERROR:#VALUE!		ERROR:#VALUE!		0.00151		0.000166		0.000166		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000152		0.000152		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		15000		18000		18000		ERROR:#VALUE!		ERROR:#VALUE!		48000		150000		150000		ERROR:#VALUE!		ERROR:#VALUE!		61000		380000		380000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		150		180		180		ERROR:#VALUE!		ERROR:#VALUE!		480		1500		1500		ERROR:#VALUE!		ERROR:#VALUE!		610		3800		3800		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		Proprietary		45333401		Merricks, 2001 (disulfoton_cup)		D273144

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		58400		30500		16900		No Data		No Data		No Data		69.1		6.91		1.382		No Data		1560		813		450		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.84		0.184		0.0368		ERROR:#VALUE!		0.000853		0.0000853		0.0000171		ERROR:#VALUE!		3600		36000		180000		ERROR:#VALUE!		0.724		0.378		0.21		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		240		410		ERROR:#VALUE!		ERROR:#VALUE!		130		260		450		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.4		4.1		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.5		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.6		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478601		AHETF, 2014 (AHE1012; Backpack "ROW" Applicator)		D424145

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		100000		430		365		No Data		No Data		No Data		30		3		0.6		No Data		2660		11.5		9.72		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00533		0.00451		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		78		18000		21000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.799		0.0799		0.016		ERROR:#VALUE!		0.000371		0.0000371		0.00000742		ERROR:#VALUE!		8400		84000		420000		ERROR:#VALUE!		1.23		0.0057		0.00488		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00537		0.00455		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00534		0.00452		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		77		5700		6000		ERROR:#VALUE!		ERROR:#VALUE!		78		15000		17000		ERROR:#VALUE!		ERROR:#VALUE!		78		17000		20000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.77		57		60		ERROR:#VALUE!		ERROR:#VALUE!		0.78		150		170		ERROR:#VALUE!		ERROR:#VALUE!		0.78		170		200		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 32		NA

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		1000		gallons solution		6050		2050		1360		No Data		No Data		No Data		8.68		0.868		0.1736		No Data		4030		1370		906		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		5.78		0.578		0.116		ERROR:#VALUE!		0.00268		0.000268		0.0000538		ERROR:#VALUE!		1200		12000		58000		ERROR:#VALUE!		1.87		0.638		0.423		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		49		130		190		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.49		1.3		1.9		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478602		AHETF, 2014 (AHE1013; Handgun "ROW" Applicator)		D424145

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		1		acres		10000		9300		5700		No Data		No Data		No Data		62		6.2		1.24		No Data		6.66		6.19		3.8		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.0413		0.00413		0.000826		ERROR:#VALUE!		0.0000192		0.00000192		0.000000383		ERROR:#VALUE!		160000		1600000		8100000		ERROR:#VALUE!		0.00311		0.00289		0.00178		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		26000		28000		41000		ERROR:#VALUE!		ERROR:#VALUE!		30000		33000		53000		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		260		280		410		ERROR:#VALUE!		ERROR:#VALUE!		300		330		530		ERROR:#VALUE!		ERROR:#VALUE!		310		340		550		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 30		NA





User Guide

		Using the U.S. EPA's Office of Pesticide Programs "Occupational Hander Exposure Calculator" (version date:  June 2018)



		1.  The only cells requiring user action for operations/calculations to work are																green colored cells.

		a.  In the "TOX and EXPO INPUTS" tab enter chemical-specific toxicological information (e.g., Points of Departure), absorption (if applicable), and body weight inputs

		b.  In the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs, application rates are entered based on pesticide product labels

		c.  In the "Summary Report" tabs, green-colored cells require choices from the cell's picklists to enable autopopulation

		2.  Calculating Exposure in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs

		a.  Filter columns A through E to match the use profile of the product or chemical being assessed.

		b.  Enter the application rate in Column F.  Be mindful of the default units in Column G.

		c.  Equipment/scenario-based default amounts handled (e.g., acres treated) are shown in Column H and I.  Units in Columns G and I need to cancel.  Note:  blanks in Column H indicate that EPA has yet to specify a default value for that use pattern.

		d.  Dermal and inhalation "unit exposures" (columns J-S of the "OccHndler_non-cancer" and columns L-U of the "OccHndler_Cancer" tabs).  Additional information can be found here:  https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-exposure-data

		i.  PPE acronyms

		SL = single layer, signifying a long-sleeve shirt, long pants, shoes and socks

		DL = double layer, signifying a second layer over a single layer of clothing, such as "coveralls"

		G = chemical-resistant gloves

		No G = no chemical-resistant gloves

		CRH = chemical-resistant hat

		EC = engineering control

		No R = no respirator

		PF10 R = respirator with protection factor of 10 such as a half-face filtering facepiece or a half-face elastomeric cartridge respirator

		PF50 R = respirator with a protection factor of 50 such as a full-face elastomeric cartridge respirator

		ii.  "Negligible":  EPA has determined that exposure during this use pattern is very low and does not require quantification.

		iii.  "No Data":  no data are available for this scenario or the PPE-level is inapplicable

		e.  Calculations are automated starting with "Dermal Exposure (mg/day)", then "Dermal Dose (mg/kg/day)", then risk estimates in terms of MOEs, ARIs, or Cancer Risks depending on the toxicological profile.

		i.  #VALUE!:  calculation includes a scenario where the dermal and or inhalation unit exposure is classified as "No Data" or "Negligible Exposure"

		ii.  #DIV/0! or 0:  either will appear if a required green cell in the workbook hasn't been entered or if a default amount handled/area treated is missing

		iii.  Acronymns

		MOE = Margin of Exposure

		ARI = Aggregate Risk Index

		f.  Data Sources:  following calculations, four columns provide references to the data sets supporting the "unit exposures", including the EPA Master Record Identification (MRID) and Data Evaluation Record (DER).

		3.  Summary Report tabs

		a.  These tabs autopopulate from the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		b.  They are intended to provide a quick method for copying/pasting values or tables into a document (e.g., MS Word).

		c.  Columns for PPE can be manipulated using the dropdown picklists.  As the entry is changed the exposure and risk estimates change as well.  

		i.  When a dermal and/or inhalation unit exposure is designated as "No Data" or "Negligible", applicable calculations in these tabs appear as 'blanks'.

		d.  Additional user manipulations:

		i.  Present different PPE configurations for the same scenario; accomplished by duplicating the scenario in the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs.

		In the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs, right-click the entire desired scenario-row, copy, right-click again, and insert paste row/insert copied cells.

		The same scenario auto-populates in the Summary Report tab, allowing for users to choose another PPE configuration if desired.

		ii.  Adding rows in the Summary Report; currently the Summary Report has a fixed number of rows that may fill up for an assessment with many scenarios.

		In either Summary Report tab, right-click the row separating the worker activities (e.g., row 20 "Applicator"), then Insert.  Repeat as necessary to accommodate the missing scenarios.

		To populate the new row (or rows), highlight the entire row above with existing content out to the table's last column and drag (or copy) the contents down to the newly created row (or rows).

		4.  Additional Miscellaneous tabs

		a.  "Crop-Target Category Lookup":  facilitates identifying crops or targets in terms of Crop/Target category in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		i.  For example, users will not find "Apples" as a Crop/Target category, however, the "Crop-Target Category Lookup" shows that "Apples" map to the "Orchard/Vineyard" category.

		b.  "40CFR180 Crop Groups":  similar to the "Crop-Target Category Lookup", this tab facilitates identifying crops or targets in terms of EPA official Crop Groups, which can then be viewed in the "Crop-Target Category Lookup" tab.

		c.  "Breathing Rates":  potentially useful for inhalation risk assessment, this tab shows the default breathing rates used in derivation of the default inhalation unit exposures.

		d.  "Update Timeline":  documents changes since the inception of the calculator.






Here are modelled data from EPA

Exposure Scenario

MOE > 100 Acceptable |

Combined MOE Values
The Larger the Better

Applicati
Formulation pp.catlon @gle Layer | No glovD
Equipment
Granule Shaker can 15,000 0 61,000
Granule Belly grinder 26,000 31,000
Liquid ckpack 130 130
Manually-pressurize
Handwand 7 e 78
. Mechanically-
L
lquid pressurized Handgu 4 = 2L
Liquid njection equipment 38,000 39,000 39,000
No respirator Half-face = Full-face

MOE under 100 =risk is too high




getting prettier (2)

		Exposure Scenario		Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE								Exposure Scenario				Combined MOE Values
MOE > 100 Acceptable     |     The Larger the Better

		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R				Formulation		Application Equipment		Single Layer | No gloves								Single Layer | Gloves								Double Layer | Gloves

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000				Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000				Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000				Liquid		Backpack		130		130		130				240		260		260				410		450		460

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000				Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000				Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000				Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000

																												No respirator		Half-face		Full-face				No respirator		Half-face		Full-face				No respirator		Half-face		Full-face









getting prettier

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE										Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R		Formulation		Application Equipment		SL/No G + No-R		SL/No G + PF10 R		SL/No G + PF50 R				SL/G + No-R		SL/G + PF10 R		SL/G + PF50 R				DL/G + No-R		DL/G + PF10 R		DL/G + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000		Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000		Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000		Liquid		Backpack		130		130		130				240		260		260				410		450		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000		Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000		Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000		Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000





getting pretty

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE										Inhalation MOE						Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		No-R		PF10 R		PF50 R		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65000		650000		650000						19000		190000		930000		15000		18000		18000						48000		150000		150000						61000		380000		380000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31000		34000		55000						160000		1600000		8100000		26000		28000		41000						30000		33000		53000						31000		34000		55000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460						3600		36000		180000		130		240		410						130		260		450						130		260		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18000		21000						8400		84000		420000		77		5700		6000						78		15000		17000						78		17000		20000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230						1200		12000		58000		49		130		190						51		150		230						51		150		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39000		230000		300000						1300000		13000000		64000000		38000		200000		240000						39000		230000		290000						39000		230000		300000





TOX and EXPO INPUTS



				CHEMICAL INFO						Green cells = input required to perform calculations



				Active ingredient:						deltramethrin



				Exposure Duration:
(for multiple exposure durations, create new files)						Short-Term



				Toxicity

				Dermal		Non-cancer		POD (mg/kg/day)		96.3

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Estimated by POD or LOAEL/NOAEL comparison		https://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf						0.032

				Inhalation		Non-cancer		POD (mg/kg/day) - oral dose or inhalation HED		3.1

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Other

				Cancer				Q* (mg/kg-day)-1		3.10E+00

								Q* source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances



				Body Weight (kg)

				Dermal		For non-cancer risks		Adults		69

						For cancer risks		Adults		69

				Inhalation		For non-cancer risks		Adults		69

						For cancer risks		Adults		69



				Lifetime Exposure

				Handler Job Tenure (years)						1

				Life Expectancy (years)						78



						Body Weight Pick List Reference (DO NOT DELETE)

						POD Type		Lifestage		Mean Body Weight (kg)

						General		Combined Adults (16 < 80 years old)		80

						Female-specific		Female Adults (13 < 49 years old)		69

						Male-specific		Male Adults (16 < 80 years old)		86



						Toxicity Source/Study Pick List (DO NOT DELETE)

						POD		Absorption

						Route-specific		Human study

						Oral		Animal study

								Estimated by POD or LOAEL/NOAEL comparison

								In vitro study

								Other



						Exposure Duration Pick List (Do Not Delete)

						Short-Term

						Intermediate-Term

						Long-Term



https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf

Sheet8

		Exposure Scenario								Crop / Target Category		Application Rate				Amount Handled / Area Treated				Dermal Unit Exposures (ug/lb ai)												Inhalation Unit Exposures (ug/lb ai)								Dermal Exposure (mg/day)												Dermal Dose (mg/kg/day)												Dermal MOE												Inhalation Exposure (mg/day)								Inhalation Dose (mg/kg-day)								Inhalation MOE								Combined Dose (mg/kg-day)																																Combined MOE																																ARI																																Data Source

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH  + No-R		DL/G/CRH + No-R		SL/No G  + PF10 R		SL/G  + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G  + PF50 R		 SL/G  + PF50 R		DL/G  + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		Category		MRID		Description		DER

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		36		trees		220		37.6		29.1		No Data		No Data		No Data		0.219		0.0219		0.00438		No Data		5.27		0.901		0.698		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00525		0.000525		0.000105		ERROR:#VALUE!		0.00000243		0.000000243		0.0000000487		ERROR:#VALUE!		1300000		13000000		64000000		ERROR:#VALUE!		0.00244		0.00042		0.000326		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		38000		200000		240000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		290000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		380		2000		2400		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		2900		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		3000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		47947802		Klonne, 1999 (AHE1003; M/L Liquids)		D373605

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		43		cans		112		11.2		11.2		No Data		No Data		No Data		12.5		1.25		0.25		No Data		3.21		0.321		0.321		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000149		0.000149		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		65000		650000		650000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.358		0.0358		0.00716		ERROR:#VALUE!		0.000166		0.0000166		0.00000332		ERROR:#VALUE!		19000		190000		930000		ERROR:#VALUE!		0.00166		0.000315		0.000315		ERROR:#VALUE!		ERROR:#VALUE!		0.00151		0.000166		0.000166		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000152		0.000152		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		15000		18000		18000		ERROR:#VALUE!		ERROR:#VALUE!		48000		150000		150000		ERROR:#VALUE!		ERROR:#VALUE!		61000		380000		380000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		150		180		180		ERROR:#VALUE!		ERROR:#VALUE!		480		1500		1500		ERROR:#VALUE!		ERROR:#VALUE!		610		3800		3800		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		Proprietary		45333401		Merricks, 2001 (disulfoton_cup)		D273144

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		58400		30500		16900		No Data		No Data		No Data		69.1		6.91		1.382		No Data		1560		813		450		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.84		0.184		0.0368		ERROR:#VALUE!		0.000853		0.0000853		0.0000171		ERROR:#VALUE!		3600		36000		180000		ERROR:#VALUE!		0.724		0.378		0.21		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		240		410		ERROR:#VALUE!		ERROR:#VALUE!		130		260		450		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.4		4.1		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.5		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.6		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478601		AHETF, 2014 (AHE1012; Backpack "ROW" Applicator)		D424145

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		100000		430		365		No Data		No Data		No Data		30		3		0.6		No Data		2660		11.5		9.72		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00533		0.00451		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		78		18000		21000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.799		0.0799		0.016		ERROR:#VALUE!		0.000371		0.0000371		0.00000742		ERROR:#VALUE!		8400		84000		420000		ERROR:#VALUE!		1.23		0.0057		0.00488		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00537		0.00455		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00534		0.00452		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		77		5700		6000		ERROR:#VALUE!		ERROR:#VALUE!		78		15000		17000		ERROR:#VALUE!		ERROR:#VALUE!		78		17000		20000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.77		57		60		ERROR:#VALUE!		ERROR:#VALUE!		0.78		150		170		ERROR:#VALUE!		ERROR:#VALUE!		0.78		170		200		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 32		NA

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		1000		gallons solution		6050		2050		1360		No Data		No Data		No Data		8.68		0.868		0.1736		No Data		4030		1370		906		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		5.78		0.578		0.116		ERROR:#VALUE!		0.00268		0.000268		0.0000538		ERROR:#VALUE!		1200		12000		58000		ERROR:#VALUE!		1.87		0.638		0.423		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		49		130		190		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.49		1.3		1.9		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478602		AHETF, 2014 (AHE1013; Handgun "ROW" Applicator)		D424145

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		1		acres		10000		9300		5700		No Data		No Data		No Data		62		6.2		1.24		No Data		6.66		6.19		3.8		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.0413		0.00413		0.000826		ERROR:#VALUE!		0.0000192		0.00000192		0.000000383		ERROR:#VALUE!		160000		1600000		8100000		ERROR:#VALUE!		0.00311		0.00289		0.00178		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		26000		28000		41000		ERROR:#VALUE!		ERROR:#VALUE!		30000		33000		53000		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		260		280		410		ERROR:#VALUE!		ERROR:#VALUE!		300		330		530		ERROR:#VALUE!		ERROR:#VALUE!		310		340		550		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 30		NA





User Guide

		Using the U.S. EPA's Office of Pesticide Programs "Occupational Hander Exposure Calculator" (version date:  June 2018)



		1.  The only cells requiring user action for operations/calculations to work are																green colored cells.

		a.  In the "TOX and EXPO INPUTS" tab enter chemical-specific toxicological information (e.g., Points of Departure), absorption (if applicable), and body weight inputs

		b.  In the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs, application rates are entered based on pesticide product labels

		c.  In the "Summary Report" tabs, green-colored cells require choices from the cell's picklists to enable autopopulation

		2.  Calculating Exposure in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs

		a.  Filter columns A through E to match the use profile of the product or chemical being assessed.

		b.  Enter the application rate in Column F.  Be mindful of the default units in Column G.

		c.  Equipment/scenario-based default amounts handled (e.g., acres treated) are shown in Column H and I.  Units in Columns G and I need to cancel.  Note:  blanks in Column H indicate that EPA has yet to specify a default value for that use pattern.

		d.  Dermal and inhalation "unit exposures" (columns J-S of the "OccHndler_non-cancer" and columns L-U of the "OccHndler_Cancer" tabs).  Additional information can be found here:  https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-exposure-data

		i.  PPE acronyms

		SL = single layer, signifying a long-sleeve shirt, long pants, shoes and socks

		DL = double layer, signifying a second layer over a single layer of clothing, such as "coveralls"

		G = chemical-resistant gloves

		No G = no chemical-resistant gloves

		CRH = chemical-resistant hat

		EC = engineering control

		No R = no respirator

		PF10 R = respirator with protection factor of 10 such as a half-face filtering facepiece or a half-face elastomeric cartridge respirator

		PF50 R = respirator with a protection factor of 50 such as a full-face elastomeric cartridge respirator

		ii.  "Negligible":  EPA has determined that exposure during this use pattern is very low and does not require quantification.

		iii.  "No Data":  no data are available for this scenario or the PPE-level is inapplicable

		e.  Calculations are automated starting with "Dermal Exposure (mg/day)", then "Dermal Dose (mg/kg/day)", then risk estimates in terms of MOEs, ARIs, or Cancer Risks depending on the toxicological profile.

		i.  #VALUE!:  calculation includes a scenario where the dermal and or inhalation unit exposure is classified as "No Data" or "Negligible Exposure"

		ii.  #DIV/0! or 0:  either will appear if a required green cell in the workbook hasn't been entered or if a default amount handled/area treated is missing

		iii.  Acronymns

		MOE = Margin of Exposure

		ARI = Aggregate Risk Index

		f.  Data Sources:  following calculations, four columns provide references to the data sets supporting the "unit exposures", including the EPA Master Record Identification (MRID) and Data Evaluation Record (DER).

		3.  Summary Report tabs

		a.  These tabs autopopulate from the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		b.  They are intended to provide a quick method for copying/pasting values or tables into a document (e.g., MS Word).

		c.  Columns for PPE can be manipulated using the dropdown picklists.  As the entry is changed the exposure and risk estimates change as well.  

		i.  When a dermal and/or inhalation unit exposure is designated as "No Data" or "Negligible", applicable calculations in these tabs appear as 'blanks'.

		d.  Additional user manipulations:

		i.  Present different PPE configurations for the same scenario; accomplished by duplicating the scenario in the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs.

		In the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs, right-click the entire desired scenario-row, copy, right-click again, and insert paste row/insert copied cells.

		The same scenario auto-populates in the Summary Report tab, allowing for users to choose another PPE configuration if desired.

		ii.  Adding rows in the Summary Report; currently the Summary Report has a fixed number of rows that may fill up for an assessment with many scenarios.

		In either Summary Report tab, right-click the row separating the worker activities (e.g., row 20 "Applicator"), then Insert.  Repeat as necessary to accommodate the missing scenarios.

		To populate the new row (or rows), highlight the entire row above with existing content out to the table's last column and drag (or copy) the contents down to the newly created row (or rows).

		4.  Additional Miscellaneous tabs

		a.  "Crop-Target Category Lookup":  facilitates identifying crops or targets in terms of Crop/Target category in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		i.  For example, users will not find "Apples" as a Crop/Target category, however, the "Crop-Target Category Lookup" shows that "Apples" map to the "Orchard/Vineyard" category.

		b.  "40CFR180 Crop Groups":  similar to the "Crop-Target Category Lookup", this tab facilitates identifying crops or targets in terms of EPA official Crop Groups, which can then be viewed in the "Crop-Target Category Lookup" tab.

		c.  "Breathing Rates":  potentially useful for inhalation risk assessment, this tab shows the default breathing rates used in derivation of the default inhalation unit exposures.

		d.  "Update Timeline":  documents changes since the inception of the calculator.






Here are modelled data from EPA

Exposure Scenario

Combined MOE Values
MOE > 100 Acceptable | The Larger the Better

Formulation %I()]I:lllll:::::lltl @gle Layer | No glovD @gle Layer | GIOD
Granule Shaker can 15,000 0 61,000 18,000 380,000
Granule Belly grinder 26,000 31,000 28,000 34,000

Liquid ckpack 260

Manually-pressurize
Handwand

. Mechanically-
Liquid i
pressurized Handgu

Liquid njection equipment

130 0 130
> 77 78 78
49 51 51

5,700 15,000

130 150

230,000

38,000 39,000 39,000 200,000 230,000

Half-face = Full-face = No respirator Half-face = Full-face

No respirator

MOE goes over 100 =risk is acceptable




getting prettier (2)

		Exposure Scenario		Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE								Exposure Scenario				Combined MOE Values
MOE > 100 Acceptable     |     The Larger the Better

		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R				Formulation		Application Equipment		Single Layer | No gloves								Single Layer | Gloves								Double Layer | Gloves

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000				Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000				Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000				Liquid		Backpack		130		130		130				240		260		260				410		450		460

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000				Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000				Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000				Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000

																												No respirator		Half-face		Full-face				No respirator		Half-face		Full-face				No respirator		Half-face		Full-face









getting prettier

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE										Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R		Formulation		Application Equipment		SL/No G + No-R		SL/No G + PF10 R		SL/No G + PF50 R				SL/G + No-R		SL/G + PF10 R		SL/G + PF50 R				DL/G + No-R		DL/G + PF10 R		DL/G + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000		Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000		Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000		Liquid		Backpack		130		130		130				240		260		260				410		450		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000		Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000		Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000		Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000





getting pretty

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE										Inhalation MOE						Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		No-R		PF10 R		PF50 R		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65000		650000		650000						19000		190000		930000		15000		18000		18000						48000		150000		150000						61000		380000		380000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31000		34000		55000						160000		1600000		8100000		26000		28000		41000						30000		33000		53000						31000		34000		55000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460						3600		36000		180000		130		240		410						130		260		450						130		260		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18000		21000						8400		84000		420000		77		5700		6000						78		15000		17000						78		17000		20000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230						1200		12000		58000		49		130		190						51		150		230						51		150		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39000		230000		300000						1300000		13000000		64000000		38000		200000		240000						39000		230000		290000						39000		230000		300000





TOX and EXPO INPUTS



				CHEMICAL INFO						Green cells = input required to perform calculations



				Active ingredient:						deltramethrin



				Exposure Duration:
(for multiple exposure durations, create new files)						Short-Term



				Toxicity

				Dermal		Non-cancer		POD (mg/kg/day)		96.3

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Estimated by POD or LOAEL/NOAEL comparison		https://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf						0.032

				Inhalation		Non-cancer		POD (mg/kg/day) - oral dose or inhalation HED		3.1

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Other

				Cancer				Q* (mg/kg-day)-1		3.10E+00

								Q* source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances



				Body Weight (kg)

				Dermal		For non-cancer risks		Adults		69

						For cancer risks		Adults		69

				Inhalation		For non-cancer risks		Adults		69

						For cancer risks		Adults		69



				Lifetime Exposure

				Handler Job Tenure (years)						1

				Life Expectancy (years)						78



						Body Weight Pick List Reference (DO NOT DELETE)

						POD Type		Lifestage		Mean Body Weight (kg)

						General		Combined Adults (16 < 80 years old)		80

						Female-specific		Female Adults (13 < 49 years old)		69

						Male-specific		Male Adults (16 < 80 years old)		86



						Toxicity Source/Study Pick List (DO NOT DELETE)

						POD		Absorption

						Route-specific		Human study

						Oral		Animal study

								Estimated by POD or LOAEL/NOAEL comparison

								In vitro study

								Other



						Exposure Duration Pick List (Do Not Delete)

						Short-Term

						Intermediate-Term

						Long-Term



https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf

Sheet8

		Exposure Scenario								Crop / Target Category		Application Rate				Amount Handled / Area Treated				Dermal Unit Exposures (ug/lb ai)												Inhalation Unit Exposures (ug/lb ai)								Dermal Exposure (mg/day)												Dermal Dose (mg/kg/day)												Dermal MOE												Inhalation Exposure (mg/day)								Inhalation Dose (mg/kg-day)								Inhalation MOE								Combined Dose (mg/kg-day)																																Combined MOE																																ARI																																Data Source

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH  + No-R		DL/G/CRH + No-R		SL/No G  + PF10 R		SL/G  + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G  + PF50 R		 SL/G  + PF50 R		DL/G  + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		Category		MRID		Description		DER

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		36		trees		220		37.6		29.1		No Data		No Data		No Data		0.219		0.0219		0.00438		No Data		5.27		0.901		0.698		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00525		0.000525		0.000105		ERROR:#VALUE!		0.00000243		0.000000243		0.0000000487		ERROR:#VALUE!		1300000		13000000		64000000		ERROR:#VALUE!		0.00244		0.00042		0.000326		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		38000		200000		240000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		290000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		380		2000		2400		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		2900		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		3000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		47947802		Klonne, 1999 (AHE1003; M/L Liquids)		D373605

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		43		cans		112		11.2		11.2		No Data		No Data		No Data		12.5		1.25		0.25		No Data		3.21		0.321		0.321		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000149		0.000149		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		65000		650000		650000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.358		0.0358		0.00716		ERROR:#VALUE!		0.000166		0.0000166		0.00000332		ERROR:#VALUE!		19000		190000		930000		ERROR:#VALUE!		0.00166		0.000315		0.000315		ERROR:#VALUE!		ERROR:#VALUE!		0.00151		0.000166		0.000166		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000152		0.000152		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		15000		18000		18000		ERROR:#VALUE!		ERROR:#VALUE!		48000		150000		150000		ERROR:#VALUE!		ERROR:#VALUE!		61000		380000		380000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		150		180		180		ERROR:#VALUE!		ERROR:#VALUE!		480		1500		1500		ERROR:#VALUE!		ERROR:#VALUE!		610		3800		3800		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		Proprietary		45333401		Merricks, 2001 (disulfoton_cup)		D273144

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		58400		30500		16900		No Data		No Data		No Data		69.1		6.91		1.382		No Data		1560		813		450		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.84		0.184		0.0368		ERROR:#VALUE!		0.000853		0.0000853		0.0000171		ERROR:#VALUE!		3600		36000		180000		ERROR:#VALUE!		0.724		0.378		0.21		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		240		410		ERROR:#VALUE!		ERROR:#VALUE!		130		260		450		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.4		4.1		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.5		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.6		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478601		AHETF, 2014 (AHE1012; Backpack "ROW" Applicator)		D424145

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		100000		430		365		No Data		No Data		No Data		30		3		0.6		No Data		2660		11.5		9.72		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00533		0.00451		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		78		18000		21000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.799		0.0799		0.016		ERROR:#VALUE!		0.000371		0.0000371		0.00000742		ERROR:#VALUE!		8400		84000		420000		ERROR:#VALUE!		1.23		0.0057		0.00488		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00537		0.00455		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00534		0.00452		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		77		5700		6000		ERROR:#VALUE!		ERROR:#VALUE!		78		15000		17000		ERROR:#VALUE!		ERROR:#VALUE!		78		17000		20000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.77		57		60		ERROR:#VALUE!		ERROR:#VALUE!		0.78		150		170		ERROR:#VALUE!		ERROR:#VALUE!		0.78		170		200		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 32		NA

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		1000		gallons solution		6050		2050		1360		No Data		No Data		No Data		8.68		0.868		0.1736		No Data		4030		1370		906		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		5.78		0.578		0.116		ERROR:#VALUE!		0.00268		0.000268		0.0000538		ERROR:#VALUE!		1200		12000		58000		ERROR:#VALUE!		1.87		0.638		0.423		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		49		130		190		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.49		1.3		1.9		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478602		AHETF, 2014 (AHE1013; Handgun "ROW" Applicator)		D424145

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		1		acres		10000		9300		5700		No Data		No Data		No Data		62		6.2		1.24		No Data		6.66		6.19		3.8		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.0413		0.00413		0.000826		ERROR:#VALUE!		0.0000192		0.00000192		0.000000383		ERROR:#VALUE!		160000		1600000		8100000		ERROR:#VALUE!		0.00311		0.00289		0.00178		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		26000		28000		41000		ERROR:#VALUE!		ERROR:#VALUE!		30000		33000		53000		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		260		280		410		ERROR:#VALUE!		ERROR:#VALUE!		300		330		530		ERROR:#VALUE!		ERROR:#VALUE!		310		340		550		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 30		NA





User Guide

		Using the U.S. EPA's Office of Pesticide Programs "Occupational Hander Exposure Calculator" (version date:  June 2018)



		1.  The only cells requiring user action for operations/calculations to work are																green colored cells.

		a.  In the "TOX and EXPO INPUTS" tab enter chemical-specific toxicological information (e.g., Points of Departure), absorption (if applicable), and body weight inputs

		b.  In the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs, application rates are entered based on pesticide product labels

		c.  In the "Summary Report" tabs, green-colored cells require choices from the cell's picklists to enable autopopulation

		2.  Calculating Exposure in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs

		a.  Filter columns A through E to match the use profile of the product or chemical being assessed.

		b.  Enter the application rate in Column F.  Be mindful of the default units in Column G.

		c.  Equipment/scenario-based default amounts handled (e.g., acres treated) are shown in Column H and I.  Units in Columns G and I need to cancel.  Note:  blanks in Column H indicate that EPA has yet to specify a default value for that use pattern.

		d.  Dermal and inhalation "unit exposures" (columns J-S of the "OccHndler_non-cancer" and columns L-U of the "OccHndler_Cancer" tabs).  Additional information can be found here:  https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-exposure-data

		i.  PPE acronyms

		SL = single layer, signifying a long-sleeve shirt, long pants, shoes and socks

		DL = double layer, signifying a second layer over a single layer of clothing, such as "coveralls"

		G = chemical-resistant gloves

		No G = no chemical-resistant gloves

		CRH = chemical-resistant hat

		EC = engineering control

		No R = no respirator

		PF10 R = respirator with protection factor of 10 such as a half-face filtering facepiece or a half-face elastomeric cartridge respirator

		PF50 R = respirator with a protection factor of 50 such as a full-face elastomeric cartridge respirator

		ii.  "Negligible":  EPA has determined that exposure during this use pattern is very low and does not require quantification.

		iii.  "No Data":  no data are available for this scenario or the PPE-level is inapplicable

		e.  Calculations are automated starting with "Dermal Exposure (mg/day)", then "Dermal Dose (mg/kg/day)", then risk estimates in terms of MOEs, ARIs, or Cancer Risks depending on the toxicological profile.

		i.  #VALUE!:  calculation includes a scenario where the dermal and or inhalation unit exposure is classified as "No Data" or "Negligible Exposure"

		ii.  #DIV/0! or 0:  either will appear if a required green cell in the workbook hasn't been entered or if a default amount handled/area treated is missing

		iii.  Acronymns

		MOE = Margin of Exposure

		ARI = Aggregate Risk Index

		f.  Data Sources:  following calculations, four columns provide references to the data sets supporting the "unit exposures", including the EPA Master Record Identification (MRID) and Data Evaluation Record (DER).

		3.  Summary Report tabs

		a.  These tabs autopopulate from the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		b.  They are intended to provide a quick method for copying/pasting values or tables into a document (e.g., MS Word).

		c.  Columns for PPE can be manipulated using the dropdown picklists.  As the entry is changed the exposure and risk estimates change as well.  

		i.  When a dermal and/or inhalation unit exposure is designated as "No Data" or "Negligible", applicable calculations in these tabs appear as 'blanks'.

		d.  Additional user manipulations:

		i.  Present different PPE configurations for the same scenario; accomplished by duplicating the scenario in the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs.

		In the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs, right-click the entire desired scenario-row, copy, right-click again, and insert paste row/insert copied cells.

		The same scenario auto-populates in the Summary Report tab, allowing for users to choose another PPE configuration if desired.

		ii.  Adding rows in the Summary Report; currently the Summary Report has a fixed number of rows that may fill up for an assessment with many scenarios.

		In either Summary Report tab, right-click the row separating the worker activities (e.g., row 20 "Applicator"), then Insert.  Repeat as necessary to accommodate the missing scenarios.

		To populate the new row (or rows), highlight the entire row above with existing content out to the table's last column and drag (or copy) the contents down to the newly created row (or rows).

		4.  Additional Miscellaneous tabs

		a.  "Crop-Target Category Lookup":  facilitates identifying crops or targets in terms of Crop/Target category in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		i.  For example, users will not find "Apples" as a Crop/Target category, however, the "Crop-Target Category Lookup" shows that "Apples" map to the "Orchard/Vineyard" category.

		b.  "40CFR180 Crop Groups":  similar to the "Crop-Target Category Lookup", this tab facilitates identifying crops or targets in terms of EPA official Crop Groups, which can then be viewed in the "Crop-Target Category Lookup" tab.

		c.  "Breathing Rates":  potentially useful for inhalation risk assessment, this tab shows the default breathing rates used in derivation of the default inhalation unit exposures.

		d.  "Update Timeline":  documents changes since the inception of the calculator.






Here are modelled data from EPA

Exposure Scenario Combined MOE Values
xpost MOE > 100 Acceptable | The Larger the Better
Applicati
Formulation Pp.catlon @m Layer | No glovD @gle Layer | GIOD Quble Layer | GIOD
Equipment
Granule Shaker can 15,000 0 61,000 18,000 380,000 380,000
Granule Belly grinder 26,000 31,000 28,000 34,000 55,000
Liquid ckpack 130 130 260 460
Manually-pressurize 77 78 78 5,700 15,000 17,000 20,000
Handwand
. Mechanically-
Liquid . 49 51 51 130 150 230 230
pressurized Handgu
Liquid njection equipment 38,000 39,000 39,000 200,000 230,000 230,000 240,000 290,000 300,000
No respirator Half-face = Full-face @ Norespirator Half-face = Full-face @ No respirator Half-face J Full-face

p 4
MOE doesn’tincrease much



getting prettier (2)

		Exposure Scenario		Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE								Exposure Scenario				Combined MOE Values
MOE > 100 Acceptable     |     The Larger the Better

		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R				Formulation		Application Equipment		Single Layer | No gloves								Single Layer | Gloves								Double Layer | Gloves

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000				Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000				Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000				Liquid		Backpack		130		130		130				240		260		260				410		450		460

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000				Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000				Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000				Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000

																												No respirator		Half-face		Full-face				No respirator		Half-face		Full-face				No respirator		Half-face		Full-face









getting prettier

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE										Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R		Formulation		Application Equipment		SL/No G + No-R		SL/No G + PF10 R		SL/No G + PF50 R				SL/G + No-R		SL/G + PF10 R		SL/G + PF50 R				DL/G + No-R		DL/G + PF10 R		DL/G + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000		Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000		Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000		Liquid		Backpack		130		130		130				240		260		260				410		450		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000		Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000		Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000		Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000





getting pretty

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE										Inhalation MOE						Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		No-R		PF10 R		PF50 R		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65000		650000		650000						19000		190000		930000		15000		18000		18000						48000		150000		150000						61000		380000		380000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31000		34000		55000						160000		1600000		8100000		26000		28000		41000						30000		33000		53000						31000		34000		55000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460						3600		36000		180000		130		240		410						130		260		450						130		260		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18000		21000						8400		84000		420000		77		5700		6000						78		15000		17000						78		17000		20000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230						1200		12000		58000		49		130		190						51		150		230						51		150		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39000		230000		300000						1300000		13000000		64000000		38000		200000		240000						39000		230000		290000						39000		230000		300000





TOX and EXPO INPUTS



				CHEMICAL INFO						Green cells = input required to perform calculations



				Active ingredient:						deltramethrin



				Exposure Duration:
(for multiple exposure durations, create new files)						Short-Term



				Toxicity

				Dermal		Non-cancer		POD (mg/kg/day)		96.3

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Estimated by POD or LOAEL/NOAEL comparison		https://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf						0.032

				Inhalation		Non-cancer		POD (mg/kg/day) - oral dose or inhalation HED		3.1

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Other

				Cancer				Q* (mg/kg-day)-1		3.10E+00

								Q* source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances



				Body Weight (kg)

				Dermal		For non-cancer risks		Adults		69

						For cancer risks		Adults		69

				Inhalation		For non-cancer risks		Adults		69

						For cancer risks		Adults		69



				Lifetime Exposure

				Handler Job Tenure (years)						1

				Life Expectancy (years)						78



						Body Weight Pick List Reference (DO NOT DELETE)

						POD Type		Lifestage		Mean Body Weight (kg)

						General		Combined Adults (16 < 80 years old)		80

						Female-specific		Female Adults (13 < 49 years old)		69

						Male-specific		Male Adults (16 < 80 years old)		86



						Toxicity Source/Study Pick List (DO NOT DELETE)

						POD		Absorption

						Route-specific		Human study

						Oral		Animal study

								Estimated by POD or LOAEL/NOAEL comparison

								In vitro study

								Other



						Exposure Duration Pick List (Do Not Delete)

						Short-Term

						Intermediate-Term

						Long-Term



https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf
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		Exposure Scenario								Crop / Target Category		Application Rate				Amount Handled / Area Treated				Dermal Unit Exposures (ug/lb ai)												Inhalation Unit Exposures (ug/lb ai)								Dermal Exposure (mg/day)												Dermal Dose (mg/kg/day)												Dermal MOE												Inhalation Exposure (mg/day)								Inhalation Dose (mg/kg-day)								Inhalation MOE								Combined Dose (mg/kg-day)																																Combined MOE																																ARI																																Data Source

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH  + No-R		DL/G/CRH + No-R		SL/No G  + PF10 R		SL/G  + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G  + PF50 R		 SL/G  + PF50 R		DL/G  + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		Category		MRID		Description		DER

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		36		trees		220		37.6		29.1		No Data		No Data		No Data		0.219		0.0219		0.00438		No Data		5.27		0.901		0.698		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00525		0.000525		0.000105		ERROR:#VALUE!		0.00000243		0.000000243		0.0000000487		ERROR:#VALUE!		1300000		13000000		64000000		ERROR:#VALUE!		0.00244		0.00042		0.000326		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		38000		200000		240000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		290000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		380		2000		2400		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		2900		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		3000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		47947802		Klonne, 1999 (AHE1003; M/L Liquids)		D373605

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		43		cans		112		11.2		11.2		No Data		No Data		No Data		12.5		1.25		0.25		No Data		3.21		0.321		0.321		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000149		0.000149		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		65000		650000		650000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.358		0.0358		0.00716		ERROR:#VALUE!		0.000166		0.0000166		0.00000332		ERROR:#VALUE!		19000		190000		930000		ERROR:#VALUE!		0.00166		0.000315		0.000315		ERROR:#VALUE!		ERROR:#VALUE!		0.00151		0.000166		0.000166		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000152		0.000152		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		15000		18000		18000		ERROR:#VALUE!		ERROR:#VALUE!		48000		150000		150000		ERROR:#VALUE!		ERROR:#VALUE!		61000		380000		380000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		150		180		180		ERROR:#VALUE!		ERROR:#VALUE!		480		1500		1500		ERROR:#VALUE!		ERROR:#VALUE!		610		3800		3800		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		Proprietary		45333401		Merricks, 2001 (disulfoton_cup)		D273144

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		58400		30500		16900		No Data		No Data		No Data		69.1		6.91		1.382		No Data		1560		813		450		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.84		0.184		0.0368		ERROR:#VALUE!		0.000853		0.0000853		0.0000171		ERROR:#VALUE!		3600		36000		180000		ERROR:#VALUE!		0.724		0.378		0.21		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		240		410		ERROR:#VALUE!		ERROR:#VALUE!		130		260		450		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.4		4.1		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.5		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.6		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478601		AHETF, 2014 (AHE1012; Backpack "ROW" Applicator)		D424145

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		100000		430		365		No Data		No Data		No Data		30		3		0.6		No Data		2660		11.5		9.72		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00533		0.00451		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		78		18000		21000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.799		0.0799		0.016		ERROR:#VALUE!		0.000371		0.0000371		0.00000742		ERROR:#VALUE!		8400		84000		420000		ERROR:#VALUE!		1.23		0.0057		0.00488		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00537		0.00455		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00534		0.00452		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		77		5700		6000		ERROR:#VALUE!		ERROR:#VALUE!		78		15000		17000		ERROR:#VALUE!		ERROR:#VALUE!		78		17000		20000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.77		57		60		ERROR:#VALUE!		ERROR:#VALUE!		0.78		150		170		ERROR:#VALUE!		ERROR:#VALUE!		0.78		170		200		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 32		NA

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		1000		gallons solution		6050		2050		1360		No Data		No Data		No Data		8.68		0.868		0.1736		No Data		4030		1370		906		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		5.78		0.578		0.116		ERROR:#VALUE!		0.00268		0.000268		0.0000538		ERROR:#VALUE!		1200		12000		58000		ERROR:#VALUE!		1.87		0.638		0.423		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		49		130		190		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.49		1.3		1.9		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478602		AHETF, 2014 (AHE1013; Handgun "ROW" Applicator)		D424145

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		1		acres		10000		9300		5700		No Data		No Data		No Data		62		6.2		1.24		No Data		6.66		6.19		3.8		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.0413		0.00413		0.000826		ERROR:#VALUE!		0.0000192		0.00000192		0.000000383		ERROR:#VALUE!		160000		1600000		8100000		ERROR:#VALUE!		0.00311		0.00289		0.00178		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		26000		28000		41000		ERROR:#VALUE!		ERROR:#VALUE!		30000		33000		53000		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		260		280		410		ERROR:#VALUE!		ERROR:#VALUE!		300		330		530		ERROR:#VALUE!		ERROR:#VALUE!		310		340		550		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 30		NA





User Guide

		Using the U.S. EPA's Office of Pesticide Programs "Occupational Hander Exposure Calculator" (version date:  June 2018)



		1.  The only cells requiring user action for operations/calculations to work are																green colored cells.

		a.  In the "TOX and EXPO INPUTS" tab enter chemical-specific toxicological information (e.g., Points of Departure), absorption (if applicable), and body weight inputs

		b.  In the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs, application rates are entered based on pesticide product labels

		c.  In the "Summary Report" tabs, green-colored cells require choices from the cell's picklists to enable autopopulation

		2.  Calculating Exposure in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs

		a.  Filter columns A through E to match the use profile of the product or chemical being assessed.

		b.  Enter the application rate in Column F.  Be mindful of the default units in Column G.

		c.  Equipment/scenario-based default amounts handled (e.g., acres treated) are shown in Column H and I.  Units in Columns G and I need to cancel.  Note:  blanks in Column H indicate that EPA has yet to specify a default value for that use pattern.

		d.  Dermal and inhalation "unit exposures" (columns J-S of the "OccHndler_non-cancer" and columns L-U of the "OccHndler_Cancer" tabs).  Additional information can be found here:  https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-exposure-data

		i.  PPE acronyms

		SL = single layer, signifying a long-sleeve shirt, long pants, shoes and socks

		DL = double layer, signifying a second layer over a single layer of clothing, such as "coveralls"

		G = chemical-resistant gloves

		No G = no chemical-resistant gloves

		CRH = chemical-resistant hat

		EC = engineering control

		No R = no respirator

		PF10 R = respirator with protection factor of 10 such as a half-face filtering facepiece or a half-face elastomeric cartridge respirator

		PF50 R = respirator with a protection factor of 50 such as a full-face elastomeric cartridge respirator

		ii.  "Negligible":  EPA has determined that exposure during this use pattern is very low and does not require quantification.

		iii.  "No Data":  no data are available for this scenario or the PPE-level is inapplicable

		e.  Calculations are automated starting with "Dermal Exposure (mg/day)", then "Dermal Dose (mg/kg/day)", then risk estimates in terms of MOEs, ARIs, or Cancer Risks depending on the toxicological profile.

		i.  #VALUE!:  calculation includes a scenario where the dermal and or inhalation unit exposure is classified as "No Data" or "Negligible Exposure"

		ii.  #DIV/0! or 0:  either will appear if a required green cell in the workbook hasn't been entered or if a default amount handled/area treated is missing

		iii.  Acronymns

		MOE = Margin of Exposure

		ARI = Aggregate Risk Index

		f.  Data Sources:  following calculations, four columns provide references to the data sets supporting the "unit exposures", including the EPA Master Record Identification (MRID) and Data Evaluation Record (DER).

		3.  Summary Report tabs

		a.  These tabs autopopulate from the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		b.  They are intended to provide a quick method for copying/pasting values or tables into a document (e.g., MS Word).

		c.  Columns for PPE can be manipulated using the dropdown picklists.  As the entry is changed the exposure and risk estimates change as well.  

		i.  When a dermal and/or inhalation unit exposure is designated as "No Data" or "Negligible", applicable calculations in these tabs appear as 'blanks'.

		d.  Additional user manipulations:

		i.  Present different PPE configurations for the same scenario; accomplished by duplicating the scenario in the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs.

		In the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs, right-click the entire desired scenario-row, copy, right-click again, and insert paste row/insert copied cells.

		The same scenario auto-populates in the Summary Report tab, allowing for users to choose another PPE configuration if desired.

		ii.  Adding rows in the Summary Report; currently the Summary Report has a fixed number of rows that may fill up for an assessment with many scenarios.

		In either Summary Report tab, right-click the row separating the worker activities (e.g., row 20 "Applicator"), then Insert.  Repeat as necessary to accommodate the missing scenarios.

		To populate the new row (or rows), highlight the entire row above with existing content out to the table's last column and drag (or copy) the contents down to the newly created row (or rows).

		4.  Additional Miscellaneous tabs

		a.  "Crop-Target Category Lookup":  facilitates identifying crops or targets in terms of Crop/Target category in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		i.  For example, users will not find "Apples" as a Crop/Target category, however, the "Crop-Target Category Lookup" shows that "Apples" map to the "Orchard/Vineyard" category.

		b.  "40CFR180 Crop Groups":  similar to the "Crop-Target Category Lookup", this tab facilitates identifying crops or targets in terms of EPA official Crop Groups, which can then be viewed in the "Crop-Target Category Lookup" tab.

		c.  "Breathing Rates":  potentially useful for inhalation risk assessment, this tab shows the default breathing rates used in derivation of the default inhalation unit exposures.

		d.  "Update Timeline":  documents changes since the inception of the calculator.






Here are modelled data from EPA

MOE over 100 = acceptable risk ---even with no gloves because the formulation changed

Exposure Scenario Combined MOE Values
MOE > 100 Acceptable | The Larger thell}etter

Formulation %ﬂi?;ﬁ:;;ltl /_Si\ngle La)ir_\ 0 glovei_\

Granule Shaker can 15,000 48,000 61,000

Granule Belly grinder 26,000 30,000 31,000
Liquid 130 130 130
Liquid 77 78 78
Liquid 49 51 51

Liquid 38,000 39,000 39,000




getting prettier (2)

		Exposure Scenario		Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE								Exposure Scenario				Combined MOE Values
MOE > 100 Acceptable     |     The Larger the Better

		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R				Formulation		Application Equipment		Single Layer | No gloves								Single Layer | Gloves								Double Layer | Gloves

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000				Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000				Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000				Liquid		Backpack		130		130		130				240		260		260				410		450		460

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000				Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000				Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000				Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000

																												No respirator		Half-face		Full-face				No respirator		Half-face		Full-face				No respirator		Half-face		Full-face









getting prettier

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE										Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R		Formulation		Application Equipment		SL/No G + No-R		SL/No G + PF10 R		SL/No G + PF50 R				SL/G + No-R		SL/G + PF10 R		SL/G + PF50 R				DL/G + No-R		DL/G + PF10 R		DL/G + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000		Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000		Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000		Liquid		Backpack		130		130		130				240		260		260				410		450		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000		Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000		Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000		Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000





getting pretty

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE										Inhalation MOE						Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		No-R		PF10 R		PF50 R		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65000		650000		650000						19000		190000		930000		15000		18000		18000						48000		150000		150000						61000		380000		380000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31000		34000		55000						160000		1600000		8100000		26000		28000		41000						30000		33000		53000						31000		34000		55000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460						3600		36000		180000		130		240		410						130		260		450						130		260		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18000		21000						8400		84000		420000		77		5700		6000						78		15000		17000						78		17000		20000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230						1200		12000		58000		49		130		190						51		150		230						51		150		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39000		230000		300000						1300000		13000000		64000000		38000		200000		240000						39000		230000		290000						39000		230000		300000





TOX and EXPO INPUTS



				CHEMICAL INFO						Green cells = input required to perform calculations



				Active ingredient:						deltramethrin



				Exposure Duration:
(for multiple exposure durations, create new files)						Short-Term



				Toxicity

				Dermal		Non-cancer		POD (mg/kg/day)		96.3

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Estimated by POD or LOAEL/NOAEL comparison		https://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf						0.032

				Inhalation		Non-cancer		POD (mg/kg/day) - oral dose or inhalation HED		3.1

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Other

				Cancer				Q* (mg/kg-day)-1		3.10E+00

								Q* source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances



				Body Weight (kg)

				Dermal		For non-cancer risks		Adults		69

						For cancer risks		Adults		69

				Inhalation		For non-cancer risks		Adults		69

						For cancer risks		Adults		69



				Lifetime Exposure

				Handler Job Tenure (years)						1

				Life Expectancy (years)						78



						Body Weight Pick List Reference (DO NOT DELETE)

						POD Type		Lifestage		Mean Body Weight (kg)

						General		Combined Adults (16 < 80 years old)		80

						Female-specific		Female Adults (13 < 49 years old)		69

						Male-specific		Male Adults (16 < 80 years old)		86



						Toxicity Source/Study Pick List (DO NOT DELETE)

						POD		Absorption

						Route-specific		Human study

						Oral		Animal study

								Estimated by POD or LOAEL/NOAEL comparison

								In vitro study

								Other



						Exposure Duration Pick List (Do Not Delete)

						Short-Term

						Intermediate-Term

						Long-Term



https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf

Sheet8

		Exposure Scenario								Crop / Target Category		Application Rate				Amount Handled / Area Treated				Dermal Unit Exposures (ug/lb ai)												Inhalation Unit Exposures (ug/lb ai)								Dermal Exposure (mg/day)												Dermal Dose (mg/kg/day)												Dermal MOE												Inhalation Exposure (mg/day)								Inhalation Dose (mg/kg-day)								Inhalation MOE								Combined Dose (mg/kg-day)																																Combined MOE																																ARI																																Data Source

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH  + No-R		DL/G/CRH + No-R		SL/No G  + PF10 R		SL/G  + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G  + PF50 R		 SL/G  + PF50 R		DL/G  + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		Category		MRID		Description		DER

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		36		trees		220		37.6		29.1		No Data		No Data		No Data		0.219		0.0219		0.00438		No Data		5.27		0.901		0.698		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00525		0.000525		0.000105		ERROR:#VALUE!		0.00000243		0.000000243		0.0000000487		ERROR:#VALUE!		1300000		13000000		64000000		ERROR:#VALUE!		0.00244		0.00042		0.000326		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		38000		200000		240000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		290000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		380		2000		2400		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		2900		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		3000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		47947802		Klonne, 1999 (AHE1003; M/L Liquids)		D373605

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		43		cans		112		11.2		11.2		No Data		No Data		No Data		12.5		1.25		0.25		No Data		3.21		0.321		0.321		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000149		0.000149		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		65000		650000		650000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.358		0.0358		0.00716		ERROR:#VALUE!		0.000166		0.0000166		0.00000332		ERROR:#VALUE!		19000		190000		930000		ERROR:#VALUE!		0.00166		0.000315		0.000315		ERROR:#VALUE!		ERROR:#VALUE!		0.00151		0.000166		0.000166		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000152		0.000152		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		15000		18000		18000		ERROR:#VALUE!		ERROR:#VALUE!		48000		150000		150000		ERROR:#VALUE!		ERROR:#VALUE!		61000		380000		380000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		150		180		180		ERROR:#VALUE!		ERROR:#VALUE!		480		1500		1500		ERROR:#VALUE!		ERROR:#VALUE!		610		3800		3800		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		Proprietary		45333401		Merricks, 2001 (disulfoton_cup)		D273144

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		58400		30500		16900		No Data		No Data		No Data		69.1		6.91		1.382		No Data		1560		813		450		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.84		0.184		0.0368		ERROR:#VALUE!		0.000853		0.0000853		0.0000171		ERROR:#VALUE!		3600		36000		180000		ERROR:#VALUE!		0.724		0.378		0.21		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		240		410		ERROR:#VALUE!		ERROR:#VALUE!		130		260		450		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.4		4.1		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.5		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.6		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478601		AHETF, 2014 (AHE1012; Backpack "ROW" Applicator)		D424145

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		100000		430		365		No Data		No Data		No Data		30		3		0.6		No Data		2660		11.5		9.72		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00533		0.00451		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		78		18000		21000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.799		0.0799		0.016		ERROR:#VALUE!		0.000371		0.0000371		0.00000742		ERROR:#VALUE!		8400		84000		420000		ERROR:#VALUE!		1.23		0.0057		0.00488		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00537		0.00455		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00534		0.00452		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		77		5700		6000		ERROR:#VALUE!		ERROR:#VALUE!		78		15000		17000		ERROR:#VALUE!		ERROR:#VALUE!		78		17000		20000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.77		57		60		ERROR:#VALUE!		ERROR:#VALUE!		0.78		150		170		ERROR:#VALUE!		ERROR:#VALUE!		0.78		170		200		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 32		NA

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		1000		gallons solution		6050		2050		1360		No Data		No Data		No Data		8.68		0.868		0.1736		No Data		4030		1370		906		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		5.78		0.578		0.116		ERROR:#VALUE!		0.00268		0.000268		0.0000538		ERROR:#VALUE!		1200		12000		58000		ERROR:#VALUE!		1.87		0.638		0.423		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		49		130		190		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.49		1.3		1.9		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478602		AHETF, 2014 (AHE1013; Handgun "ROW" Applicator)		D424145

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		1		acres		10000		9300		5700		No Data		No Data		No Data		62		6.2		1.24		No Data		6.66		6.19		3.8		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.0413		0.00413		0.000826		ERROR:#VALUE!		0.0000192		0.00000192		0.000000383		ERROR:#VALUE!		160000		1600000		8100000		ERROR:#VALUE!		0.00311		0.00289		0.00178		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		26000		28000		41000		ERROR:#VALUE!		ERROR:#VALUE!		30000		33000		53000		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		260		280		410		ERROR:#VALUE!		ERROR:#VALUE!		300		330		530		ERROR:#VALUE!		ERROR:#VALUE!		310		340		550		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 30		NA





User Guide

		Using the U.S. EPA's Office of Pesticide Programs "Occupational Hander Exposure Calculator" (version date:  June 2018)



		1.  The only cells requiring user action for operations/calculations to work are																green colored cells.

		a.  In the "TOX and EXPO INPUTS" tab enter chemical-specific toxicological information (e.g., Points of Departure), absorption (if applicable), and body weight inputs

		b.  In the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs, application rates are entered based on pesticide product labels

		c.  In the "Summary Report" tabs, green-colored cells require choices from the cell's picklists to enable autopopulation

		2.  Calculating Exposure in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs

		a.  Filter columns A through E to match the use profile of the product or chemical being assessed.

		b.  Enter the application rate in Column F.  Be mindful of the default units in Column G.

		c.  Equipment/scenario-based default amounts handled (e.g., acres treated) are shown in Column H and I.  Units in Columns G and I need to cancel.  Note:  blanks in Column H indicate that EPA has yet to specify a default value for that use pattern.

		d.  Dermal and inhalation "unit exposures" (columns J-S of the "OccHndler_non-cancer" and columns L-U of the "OccHndler_Cancer" tabs).  Additional information can be found here:  https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-exposure-data

		i.  PPE acronyms

		SL = single layer, signifying a long-sleeve shirt, long pants, shoes and socks

		DL = double layer, signifying a second layer over a single layer of clothing, such as "coveralls"

		G = chemical-resistant gloves

		No G = no chemical-resistant gloves

		CRH = chemical-resistant hat

		EC = engineering control

		No R = no respirator

		PF10 R = respirator with protection factor of 10 such as a half-face filtering facepiece or a half-face elastomeric cartridge respirator

		PF50 R = respirator with a protection factor of 50 such as a full-face elastomeric cartridge respirator

		ii.  "Negligible":  EPA has determined that exposure during this use pattern is very low and does not require quantification.

		iii.  "No Data":  no data are available for this scenario or the PPE-level is inapplicable

		e.  Calculations are automated starting with "Dermal Exposure (mg/day)", then "Dermal Dose (mg/kg/day)", then risk estimates in terms of MOEs, ARIs, or Cancer Risks depending on the toxicological profile.

		i.  #VALUE!:  calculation includes a scenario where the dermal and or inhalation unit exposure is classified as "No Data" or "Negligible Exposure"

		ii.  #DIV/0! or 0:  either will appear if a required green cell in the workbook hasn't been entered or if a default amount handled/area treated is missing

		iii.  Acronymns

		MOE = Margin of Exposure

		ARI = Aggregate Risk Index

		f.  Data Sources:  following calculations, four columns provide references to the data sets supporting the "unit exposures", including the EPA Master Record Identification (MRID) and Data Evaluation Record (DER).

		3.  Summary Report tabs

		a.  These tabs autopopulate from the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		b.  They are intended to provide a quick method for copying/pasting values or tables into a document (e.g., MS Word).

		c.  Columns for PPE can be manipulated using the dropdown picklists.  As the entry is changed the exposure and risk estimates change as well.  

		i.  When a dermal and/or inhalation unit exposure is designated as "No Data" or "Negligible", applicable calculations in these tabs appear as 'blanks'.

		d.  Additional user manipulations:

		i.  Present different PPE configurations for the same scenario; accomplished by duplicating the scenario in the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs.

		In the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs, right-click the entire desired scenario-row, copy, right-click again, and insert paste row/insert copied cells.

		The same scenario auto-populates in the Summary Report tab, allowing for users to choose another PPE configuration if desired.

		ii.  Adding rows in the Summary Report; currently the Summary Report has a fixed number of rows that may fill up for an assessment with many scenarios.

		In either Summary Report tab, right-click the row separating the worker activities (e.g., row 20 "Applicator"), then Insert.  Repeat as necessary to accommodate the missing scenarios.

		To populate the new row (or rows), highlight the entire row above with existing content out to the table's last column and drag (or copy) the contents down to the newly created row (or rows).

		4.  Additional Miscellaneous tabs

		a.  "Crop-Target Category Lookup":  facilitates identifying crops or targets in terms of Crop/Target category in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		i.  For example, users will not find "Apples" as a Crop/Target category, however, the "Crop-Target Category Lookup" shows that "Apples" map to the "Orchard/Vineyard" category.

		b.  "40CFR180 Crop Groups":  similar to the "Crop-Target Category Lookup", this tab facilitates identifying crops or targets in terms of EPA official Crop Groups, which can then be viewed in the "Crop-Target Category Lookup" tab.

		c.  "Breathing Rates":  potentially useful for inhalation risk assessment, this tab shows the default breathing rates used in derivation of the default inhalation unit exposures.

		d.  "Update Timeline":  documents changes since the inception of the calculator.






Here are modelled data from EPA

E re Scenari Combined MOE Values
Xposure Scenario MOE > 100 Acceptable | The Larger the Better
Applicati
Formulation pp.catlon Single Layer | No gloves Single Layer | Gloves Double Layer | Gloves
Equipment o
Granule Shaker can 15,000 48,000 61,000 18,000 150,000 380,000 18,000 150,000 380,000
Granule Belly grinder 26,000 30,000 31,000 28,000 33,000 34,000 41,000 53,000 55,000
Liquid 130 130 130 240 260 260 410 450 460
Liquid 77 78 78 5,700 15,000 17,000 6,000 17,000 20,000
Liquid 49 51 51 130 150 150 190 230 230
Liquid 38,000 39,000 39,000 200,000 230,000 230,000 240,000 290,000 300,000
m Half-face = Full-face m Half-face = Full-face m Half-face = Full-face

MOE over 100 = acceptable risk --no gloves & no respirator




getting prettier (2)

		Exposure Scenario		Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE								Exposure Scenario				Combined MOE Values
MOE > 100 Acceptable     |     The Larger the Better

		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R				Formulation		Application Equipment		Single Layer | No gloves								Single Layer | Gloves								Double Layer | Gloves

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000				Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000				Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000				Liquid		Backpack		130		130		130				240		260		260				410		450		460

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000				Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000				Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000				Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000

																												No respirator		Half-face		Full-face				No respirator		Half-face		Full-face				No respirator		Half-face		Full-face









getting prettier

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE										Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R		Formulation		Application Equipment		SL/No G + No-R		SL/No G + PF10 R		SL/No G + PF50 R				SL/G + No-R		SL/G + PF10 R		SL/G + PF50 R				DL/G + No-R		DL/G + PF10 R		DL/G + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000		Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000		Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000		Liquid		Backpack		130		130		130				240		260		260				410		450		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000		Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000		Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000		Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000





getting pretty

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE										Inhalation MOE						Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		No-R		PF10 R		PF50 R		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65000		650000		650000						19000		190000		930000		15000		18000		18000						48000		150000		150000						61000		380000		380000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31000		34000		55000						160000		1600000		8100000		26000		28000		41000						30000		33000		53000						31000		34000		55000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460						3600		36000		180000		130		240		410						130		260		450						130		260		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18000		21000						8400		84000		420000		77		5700		6000						78		15000		17000						78		17000		20000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230						1200		12000		58000		49		130		190						51		150		230						51		150		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39000		230000		300000						1300000		13000000		64000000		38000		200000		240000						39000		230000		290000						39000		230000		300000





TOX and EXPO INPUTS



				CHEMICAL INFO						Green cells = input required to perform calculations



				Active ingredient:						deltramethrin



				Exposure Duration:
(for multiple exposure durations, create new files)						Short-Term



				Toxicity

				Dermal		Non-cancer		POD (mg/kg/day)		96.3

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Estimated by POD or LOAEL/NOAEL comparison		https://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf						0.032

				Inhalation		Non-cancer		POD (mg/kg/day) - oral dose or inhalation HED		3.1

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Other

				Cancer				Q* (mg/kg-day)-1		3.10E+00

								Q* source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances



				Body Weight (kg)

				Dermal		For non-cancer risks		Adults		69

						For cancer risks		Adults		69

				Inhalation		For non-cancer risks		Adults		69

						For cancer risks		Adults		69



				Lifetime Exposure

				Handler Job Tenure (years)						1

				Life Expectancy (years)						78



						Body Weight Pick List Reference (DO NOT DELETE)

						POD Type		Lifestage		Mean Body Weight (kg)

						General		Combined Adults (16 < 80 years old)		80

						Female-specific		Female Adults (13 < 49 years old)		69

						Male-specific		Male Adults (16 < 80 years old)		86



						Toxicity Source/Study Pick List (DO NOT DELETE)

						POD		Absorption

						Route-specific		Human study

						Oral		Animal study

								Estimated by POD or LOAEL/NOAEL comparison

								In vitro study

								Other



						Exposure Duration Pick List (Do Not Delete)

						Short-Term

						Intermediate-Term

						Long-Term



https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf
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		Exposure Scenario								Crop / Target Category		Application Rate				Amount Handled / Area Treated				Dermal Unit Exposures (ug/lb ai)												Inhalation Unit Exposures (ug/lb ai)								Dermal Exposure (mg/day)												Dermal Dose (mg/kg/day)												Dermal MOE												Inhalation Exposure (mg/day)								Inhalation Dose (mg/kg-day)								Inhalation MOE								Combined Dose (mg/kg-day)																																Combined MOE																																ARI																																Data Source

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH  + No-R		DL/G/CRH + No-R		SL/No G  + PF10 R		SL/G  + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G  + PF50 R		 SL/G  + PF50 R		DL/G  + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		Category		MRID		Description		DER

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		36		trees		220		37.6		29.1		No Data		No Data		No Data		0.219		0.0219		0.00438		No Data		5.27		0.901		0.698		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00525		0.000525		0.000105		ERROR:#VALUE!		0.00000243		0.000000243		0.0000000487		ERROR:#VALUE!		1300000		13000000		64000000		ERROR:#VALUE!		0.00244		0.00042		0.000326		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		38000		200000		240000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		290000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		380		2000		2400		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		2900		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		3000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		47947802		Klonne, 1999 (AHE1003; M/L Liquids)		D373605

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		43		cans		112		11.2		11.2		No Data		No Data		No Data		12.5		1.25		0.25		No Data		3.21		0.321		0.321		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000149		0.000149		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		65000		650000		650000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.358		0.0358		0.00716		ERROR:#VALUE!		0.000166		0.0000166		0.00000332		ERROR:#VALUE!		19000		190000		930000		ERROR:#VALUE!		0.00166		0.000315		0.000315		ERROR:#VALUE!		ERROR:#VALUE!		0.00151		0.000166		0.000166		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000152		0.000152		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		15000		18000		18000		ERROR:#VALUE!		ERROR:#VALUE!		48000		150000		150000		ERROR:#VALUE!		ERROR:#VALUE!		61000		380000		380000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		150		180		180		ERROR:#VALUE!		ERROR:#VALUE!		480		1500		1500		ERROR:#VALUE!		ERROR:#VALUE!		610		3800		3800		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		Proprietary		45333401		Merricks, 2001 (disulfoton_cup)		D273144

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		58400		30500		16900		No Data		No Data		No Data		69.1		6.91		1.382		No Data		1560		813		450		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.84		0.184		0.0368		ERROR:#VALUE!		0.000853		0.0000853		0.0000171		ERROR:#VALUE!		3600		36000		180000		ERROR:#VALUE!		0.724		0.378		0.21		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		240		410		ERROR:#VALUE!		ERROR:#VALUE!		130		260		450		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.4		4.1		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.5		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.6		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478601		AHETF, 2014 (AHE1012; Backpack "ROW" Applicator)		D424145

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		100000		430		365		No Data		No Data		No Data		30		3		0.6		No Data		2660		11.5		9.72		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00533		0.00451		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		78		18000		21000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.799		0.0799		0.016		ERROR:#VALUE!		0.000371		0.0000371		0.00000742		ERROR:#VALUE!		8400		84000		420000		ERROR:#VALUE!		1.23		0.0057		0.00488		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00537		0.00455		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00534		0.00452		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		77		5700		6000		ERROR:#VALUE!		ERROR:#VALUE!		78		15000		17000		ERROR:#VALUE!		ERROR:#VALUE!		78		17000		20000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.77		57		60		ERROR:#VALUE!		ERROR:#VALUE!		0.78		150		170		ERROR:#VALUE!		ERROR:#VALUE!		0.78		170		200		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 32		NA

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		1000		gallons solution		6050		2050		1360		No Data		No Data		No Data		8.68		0.868		0.1736		No Data		4030		1370		906		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		5.78		0.578		0.116		ERROR:#VALUE!		0.00268		0.000268		0.0000538		ERROR:#VALUE!		1200		12000		58000		ERROR:#VALUE!		1.87		0.638		0.423		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		49		130		190		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.49		1.3		1.9		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478602		AHETF, 2014 (AHE1013; Handgun "ROW" Applicator)		D424145

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		1		acres		10000		9300		5700		No Data		No Data		No Data		62		6.2		1.24		No Data		6.66		6.19		3.8		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.0413		0.00413		0.000826		ERROR:#VALUE!		0.0000192		0.00000192		0.000000383		ERROR:#VALUE!		160000		1600000		8100000		ERROR:#VALUE!		0.00311		0.00289		0.00178		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		26000		28000		41000		ERROR:#VALUE!		ERROR:#VALUE!		30000		33000		53000		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		260		280		410		ERROR:#VALUE!		ERROR:#VALUE!		300		330		530		ERROR:#VALUE!		ERROR:#VALUE!		310		340		550		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 30		NA





User Guide

		Using the U.S. EPA's Office of Pesticide Programs "Occupational Hander Exposure Calculator" (version date:  June 2018)



		1.  The only cells requiring user action for operations/calculations to work are																green colored cells.

		a.  In the "TOX and EXPO INPUTS" tab enter chemical-specific toxicological information (e.g., Points of Departure), absorption (if applicable), and body weight inputs

		b.  In the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs, application rates are entered based on pesticide product labels

		c.  In the "Summary Report" tabs, green-colored cells require choices from the cell's picklists to enable autopopulation

		2.  Calculating Exposure in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs

		a.  Filter columns A through E to match the use profile of the product or chemical being assessed.

		b.  Enter the application rate in Column F.  Be mindful of the default units in Column G.

		c.  Equipment/scenario-based default amounts handled (e.g., acres treated) are shown in Column H and I.  Units in Columns G and I need to cancel.  Note:  blanks in Column H indicate that EPA has yet to specify a default value for that use pattern.

		d.  Dermal and inhalation "unit exposures" (columns J-S of the "OccHndler_non-cancer" and columns L-U of the "OccHndler_Cancer" tabs).  Additional information can be found here:  https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-exposure-data

		i.  PPE acronyms

		SL = single layer, signifying a long-sleeve shirt, long pants, shoes and socks

		DL = double layer, signifying a second layer over a single layer of clothing, such as "coveralls"

		G = chemical-resistant gloves

		No G = no chemical-resistant gloves

		CRH = chemical-resistant hat

		EC = engineering control

		No R = no respirator

		PF10 R = respirator with protection factor of 10 such as a half-face filtering facepiece or a half-face elastomeric cartridge respirator

		PF50 R = respirator with a protection factor of 50 such as a full-face elastomeric cartridge respirator

		ii.  "Negligible":  EPA has determined that exposure during this use pattern is very low and does not require quantification.

		iii.  "No Data":  no data are available for this scenario or the PPE-level is inapplicable

		e.  Calculations are automated starting with "Dermal Exposure (mg/day)", then "Dermal Dose (mg/kg/day)", then risk estimates in terms of MOEs, ARIs, or Cancer Risks depending on the toxicological profile.

		i.  #VALUE!:  calculation includes a scenario where the dermal and or inhalation unit exposure is classified as "No Data" or "Negligible Exposure"

		ii.  #DIV/0! or 0:  either will appear if a required green cell in the workbook hasn't been entered or if a default amount handled/area treated is missing

		iii.  Acronymns

		MOE = Margin of Exposure

		ARI = Aggregate Risk Index

		f.  Data Sources:  following calculations, four columns provide references to the data sets supporting the "unit exposures", including the EPA Master Record Identification (MRID) and Data Evaluation Record (DER).

		3.  Summary Report tabs

		a.  These tabs autopopulate from the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		b.  They are intended to provide a quick method for copying/pasting values or tables into a document (e.g., MS Word).

		c.  Columns for PPE can be manipulated using the dropdown picklists.  As the entry is changed the exposure and risk estimates change as well.  

		i.  When a dermal and/or inhalation unit exposure is designated as "No Data" or "Negligible", applicable calculations in these tabs appear as 'blanks'.

		d.  Additional user manipulations:

		i.  Present different PPE configurations for the same scenario; accomplished by duplicating the scenario in the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs.

		In the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs, right-click the entire desired scenario-row, copy, right-click again, and insert paste row/insert copied cells.

		The same scenario auto-populates in the Summary Report tab, allowing for users to choose another PPE configuration if desired.

		ii.  Adding rows in the Summary Report; currently the Summary Report has a fixed number of rows that may fill up for an assessment with many scenarios.

		In either Summary Report tab, right-click the row separating the worker activities (e.g., row 20 "Applicator"), then Insert.  Repeat as necessary to accommodate the missing scenarios.

		To populate the new row (or rows), highlight the entire row above with existing content out to the table's last column and drag (or copy) the contents down to the newly created row (or rows).

		4.  Additional Miscellaneous tabs

		a.  "Crop-Target Category Lookup":  facilitates identifying crops or targets in terms of Crop/Target category in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		i.  For example, users will not find "Apples" as a Crop/Target category, however, the "Crop-Target Category Lookup" shows that "Apples" map to the "Orchard/Vineyard" category.

		b.  "40CFR180 Crop Groups":  similar to the "Crop-Target Category Lookup", this tab facilitates identifying crops or targets in terms of EPA official Crop Groups, which can then be viewed in the "Crop-Target Category Lookup" tab.

		c.  "Breathing Rates":  potentially useful for inhalation risk assessment, this tab shows the default breathing rates used in derivation of the default inhalation unit exposures.

		d.  "Update Timeline":  documents changes since the inception of the calculator.






Here are modelled data from EPA

E re Scenario Combined MOE Values
xposure MOE > 100 Acceptable | The Larger the Better
Applicati
Formulation pp.catlon Single Layer | No gloves Single Layer | Gloves Double Layer | Gloves
Equipment
Granule Shaker can 15,000 48,000 61,000 18,000 150,000 380,000 18,000 150,000 380,000
Granule Belly grinder 26,000 30,000 31,000 28,000 33,000 34,000 41,000 53,000 55,000
Liquid 130 130 130 240 260 260 410 450 460
Liquid 77 78 78 5,700 15,000 17,000 6,000 17,000 20,000
Liquid 49 51 51 130 150 150 190 230 230
Liquid 38,000 39,000 39,000 200,000 230,000 230,000 240,000 290,000 300,000
No respirator Half-face = Full-face @ No respirator Half-face = Full-face m Half-face = Full-face

N—
MOE over 100 = acceptable risk ---but watch when you add respirator )‘




getting prettier (2)

		Exposure Scenario		Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE								Exposure Scenario				Combined MOE Values
MOE > 100 Acceptable     |     The Larger the Better

		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R				Formulation		Application Equipment		Single Layer | No gloves								Single Layer | Gloves								Double Layer | Gloves

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000				Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000				Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000				Liquid		Backpack		130		130		130				240		260		260				410		450		460

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000				Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000				Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000				Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000

																												No respirator		Half-face		Full-face				No respirator		Half-face		Full-face				No respirator		Half-face		Full-face









getting prettier

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE										Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R		Formulation		Application Equipment		SL/No G + No-R		SL/No G + PF10 R		SL/No G + PF50 R				SL/G + No-R		SL/G + PF10 R		SL/G + PF50 R				DL/G + No-R		DL/G + PF10 R		DL/G + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000		Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000		Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000		Liquid		Backpack		130		130		130				240		260		260				410		450		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000		Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000		Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000		Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000





getting pretty

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE										Inhalation MOE						Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		No-R		PF10 R		PF50 R		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65000		650000		650000						19000		190000		930000		15000		18000		18000						48000		150000		150000						61000		380000		380000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31000		34000		55000						160000		1600000		8100000		26000		28000		41000						30000		33000		53000						31000		34000		55000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460						3600		36000		180000		130		240		410						130		260		450						130		260		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18000		21000						8400		84000		420000		77		5700		6000						78		15000		17000						78		17000		20000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230						1200		12000		58000		49		130		190						51		150		230						51		150		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39000		230000		300000						1300000		13000000		64000000		38000		200000		240000						39000		230000		290000						39000		230000		300000





TOX and EXPO INPUTS



				CHEMICAL INFO						Green cells = input required to perform calculations



				Active ingredient:						deltramethrin



				Exposure Duration:
(for multiple exposure durations, create new files)						Short-Term



				Toxicity

				Dermal		Non-cancer		POD (mg/kg/day)		96.3

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Estimated by POD or LOAEL/NOAEL comparison		https://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf						0.032

				Inhalation		Non-cancer		POD (mg/kg/day) - oral dose or inhalation HED		3.1

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Other

				Cancer				Q* (mg/kg-day)-1		3.10E+00

								Q* source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances



				Body Weight (kg)

				Dermal		For non-cancer risks		Adults		69

						For cancer risks		Adults		69

				Inhalation		For non-cancer risks		Adults		69

						For cancer risks		Adults		69



				Lifetime Exposure

				Handler Job Tenure (years)						1

				Life Expectancy (years)						78



						Body Weight Pick List Reference (DO NOT DELETE)

						POD Type		Lifestage		Mean Body Weight (kg)

						General		Combined Adults (16 < 80 years old)		80

						Female-specific		Female Adults (13 < 49 years old)		69

						Male-specific		Male Adults (16 < 80 years old)		86



						Toxicity Source/Study Pick List (DO NOT DELETE)

						POD		Absorption

						Route-specific		Human study

						Oral		Animal study

								Estimated by POD or LOAEL/NOAEL comparison

								In vitro study

								Other



						Exposure Duration Pick List (Do Not Delete)

						Short-Term

						Intermediate-Term

						Long-Term



https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf
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		Exposure Scenario								Crop / Target Category		Application Rate				Amount Handled / Area Treated				Dermal Unit Exposures (ug/lb ai)												Inhalation Unit Exposures (ug/lb ai)								Dermal Exposure (mg/day)												Dermal Dose (mg/kg/day)												Dermal MOE												Inhalation Exposure (mg/day)								Inhalation Dose (mg/kg-day)								Inhalation MOE								Combined Dose (mg/kg-day)																																Combined MOE																																ARI																																Data Source

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH  + No-R		DL/G/CRH + No-R		SL/No G  + PF10 R		SL/G  + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G  + PF50 R		 SL/G  + PF50 R		DL/G  + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		Category		MRID		Description		DER

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		36		trees		220		37.6		29.1		No Data		No Data		No Data		0.219		0.0219		0.00438		No Data		5.27		0.901		0.698		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00525		0.000525		0.000105		ERROR:#VALUE!		0.00000243		0.000000243		0.0000000487		ERROR:#VALUE!		1300000		13000000		64000000		ERROR:#VALUE!		0.00244		0.00042		0.000326		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		38000		200000		240000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		290000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		380		2000		2400		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		2900		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		3000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		47947802		Klonne, 1999 (AHE1003; M/L Liquids)		D373605

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		43		cans		112		11.2		11.2		No Data		No Data		No Data		12.5		1.25		0.25		No Data		3.21		0.321		0.321		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000149		0.000149		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		65000		650000		650000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.358		0.0358		0.00716		ERROR:#VALUE!		0.000166		0.0000166		0.00000332		ERROR:#VALUE!		19000		190000		930000		ERROR:#VALUE!		0.00166		0.000315		0.000315		ERROR:#VALUE!		ERROR:#VALUE!		0.00151		0.000166		0.000166		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000152		0.000152		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		15000		18000		18000		ERROR:#VALUE!		ERROR:#VALUE!		48000		150000		150000		ERROR:#VALUE!		ERROR:#VALUE!		61000		380000		380000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		150		180		180		ERROR:#VALUE!		ERROR:#VALUE!		480		1500		1500		ERROR:#VALUE!		ERROR:#VALUE!		610		3800		3800		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		Proprietary		45333401		Merricks, 2001 (disulfoton_cup)		D273144

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		58400		30500		16900		No Data		No Data		No Data		69.1		6.91		1.382		No Data		1560		813		450		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.84		0.184		0.0368		ERROR:#VALUE!		0.000853		0.0000853		0.0000171		ERROR:#VALUE!		3600		36000		180000		ERROR:#VALUE!		0.724		0.378		0.21		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		240		410		ERROR:#VALUE!		ERROR:#VALUE!		130		260		450		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.4		4.1		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.5		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.6		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478601		AHETF, 2014 (AHE1012; Backpack "ROW" Applicator)		D424145

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		100000		430		365		No Data		No Data		No Data		30		3		0.6		No Data		2660		11.5		9.72		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00533		0.00451		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		78		18000		21000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.799		0.0799		0.016		ERROR:#VALUE!		0.000371		0.0000371		0.00000742		ERROR:#VALUE!		8400		84000		420000		ERROR:#VALUE!		1.23		0.0057		0.00488		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00537		0.00455		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00534		0.00452		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		77		5700		6000		ERROR:#VALUE!		ERROR:#VALUE!		78		15000		17000		ERROR:#VALUE!		ERROR:#VALUE!		78		17000		20000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.77		57		60		ERROR:#VALUE!		ERROR:#VALUE!		0.78		150		170		ERROR:#VALUE!		ERROR:#VALUE!		0.78		170		200		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 32		NA

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		1000		gallons solution		6050		2050		1360		No Data		No Data		No Data		8.68		0.868		0.1736		No Data		4030		1370		906		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		5.78		0.578		0.116		ERROR:#VALUE!		0.00268		0.000268		0.0000538		ERROR:#VALUE!		1200		12000		58000		ERROR:#VALUE!		1.87		0.638		0.423		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		49		130		190		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.49		1.3		1.9		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478602		AHETF, 2014 (AHE1013; Handgun "ROW" Applicator)		D424145

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		1		acres		10000		9300		5700		No Data		No Data		No Data		62		6.2		1.24		No Data		6.66		6.19		3.8		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.0413		0.00413		0.000826		ERROR:#VALUE!		0.0000192		0.00000192		0.000000383		ERROR:#VALUE!		160000		1600000		8100000		ERROR:#VALUE!		0.00311		0.00289		0.00178		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		26000		28000		41000		ERROR:#VALUE!		ERROR:#VALUE!		30000		33000		53000		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		260		280		410		ERROR:#VALUE!		ERROR:#VALUE!		300		330		530		ERROR:#VALUE!		ERROR:#VALUE!		310		340		550		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 30		NA





User Guide

		Using the U.S. EPA's Office of Pesticide Programs "Occupational Hander Exposure Calculator" (version date:  June 2018)



		1.  The only cells requiring user action for operations/calculations to work are																green colored cells.

		a.  In the "TOX and EXPO INPUTS" tab enter chemical-specific toxicological information (e.g., Points of Departure), absorption (if applicable), and body weight inputs

		b.  In the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs, application rates are entered based on pesticide product labels

		c.  In the "Summary Report" tabs, green-colored cells require choices from the cell's picklists to enable autopopulation

		2.  Calculating Exposure in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs

		a.  Filter columns A through E to match the use profile of the product or chemical being assessed.

		b.  Enter the application rate in Column F.  Be mindful of the default units in Column G.

		c.  Equipment/scenario-based default amounts handled (e.g., acres treated) are shown in Column H and I.  Units in Columns G and I need to cancel.  Note:  blanks in Column H indicate that EPA has yet to specify a default value for that use pattern.

		d.  Dermal and inhalation "unit exposures" (columns J-S of the "OccHndler_non-cancer" and columns L-U of the "OccHndler_Cancer" tabs).  Additional information can be found here:  https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-exposure-data

		i.  PPE acronyms

		SL = single layer, signifying a long-sleeve shirt, long pants, shoes and socks

		DL = double layer, signifying a second layer over a single layer of clothing, such as "coveralls"

		G = chemical-resistant gloves

		No G = no chemical-resistant gloves

		CRH = chemical-resistant hat

		EC = engineering control

		No R = no respirator

		PF10 R = respirator with protection factor of 10 such as a half-face filtering facepiece or a half-face elastomeric cartridge respirator

		PF50 R = respirator with a protection factor of 50 such as a full-face elastomeric cartridge respirator

		ii.  "Negligible":  EPA has determined that exposure during this use pattern is very low and does not require quantification.

		iii.  "No Data":  no data are available for this scenario or the PPE-level is inapplicable

		e.  Calculations are automated starting with "Dermal Exposure (mg/day)", then "Dermal Dose (mg/kg/day)", then risk estimates in terms of MOEs, ARIs, or Cancer Risks depending on the toxicological profile.

		i.  #VALUE!:  calculation includes a scenario where the dermal and or inhalation unit exposure is classified as "No Data" or "Negligible Exposure"

		ii.  #DIV/0! or 0:  either will appear if a required green cell in the workbook hasn't been entered or if a default amount handled/area treated is missing

		iii.  Acronymns

		MOE = Margin of Exposure

		ARI = Aggregate Risk Index

		f.  Data Sources:  following calculations, four columns provide references to the data sets supporting the "unit exposures", including the EPA Master Record Identification (MRID) and Data Evaluation Record (DER).

		3.  Summary Report tabs

		a.  These tabs autopopulate from the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		b.  They are intended to provide a quick method for copying/pasting values or tables into a document (e.g., MS Word).

		c.  Columns for PPE can be manipulated using the dropdown picklists.  As the entry is changed the exposure and risk estimates change as well.  

		i.  When a dermal and/or inhalation unit exposure is designated as "No Data" or "Negligible", applicable calculations in these tabs appear as 'blanks'.

		d.  Additional user manipulations:

		i.  Present different PPE configurations for the same scenario; accomplished by duplicating the scenario in the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs.

		In the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs, right-click the entire desired scenario-row, copy, right-click again, and insert paste row/insert copied cells.

		The same scenario auto-populates in the Summary Report tab, allowing for users to choose another PPE configuration if desired.

		ii.  Adding rows in the Summary Report; currently the Summary Report has a fixed number of rows that may fill up for an assessment with many scenarios.

		In either Summary Report tab, right-click the row separating the worker activities (e.g., row 20 "Applicator"), then Insert.  Repeat as necessary to accommodate the missing scenarios.

		To populate the new row (or rows), highlight the entire row above with existing content out to the table's last column and drag (or copy) the contents down to the newly created row (or rows).

		4.  Additional Miscellaneous tabs

		a.  "Crop-Target Category Lookup":  facilitates identifying crops or targets in terms of Crop/Target category in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		i.  For example, users will not find "Apples" as a Crop/Target category, however, the "Crop-Target Category Lookup" shows that "Apples" map to the "Orchard/Vineyard" category.

		b.  "40CFR180 Crop Groups":  similar to the "Crop-Target Category Lookup", this tab facilitates identifying crops or targets in terms of EPA official Crop Groups, which can then be viewed in the "Crop-Target Category Lookup" tab.

		c.  "Breathing Rates":  potentially useful for inhalation risk assessment, this tab shows the default breathing rates used in derivation of the default inhalation unit exposures.

		d.  "Update Timeline":  documents changes since the inception of the calculator.






Here are modelled data from EPA

E S . Combined MOE Values
xpostre Scenario MOE > 100 Acceptable | The Larger the Better
Formulation Appl.lcatlon Double Layer | Gloves
Equipment
Granule Shaker can 18,000 380,000
Granule Belly grinder 41,000 55,000
Liquid 410 460
Liquid 6,000 17,000 20,000
Liquid 190 230 230
Liquid 240,000 290,000 300,000
m Half-face ) Full-face
\_/ v

MOE over 100 = acceptable risk ---but watch when you add respirator )‘



getting prettier (2)

		Exposure Scenario		Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE								Exposure Scenario				Combined MOE Values
MOE > 100 Acceptable     |     The Larger the Better

		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R				Formulation		Application Equipment		Single Layer | No gloves								Single Layer | Gloves								Double Layer | Gloves

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000				Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000				Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000				Liquid		Backpack		130		130		130				240		260		260				410		450		460

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000				Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000				Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000				Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000

																												No respirator		Half-face		Full-face				No respirator		Half-face		Full-face				No respirator		Half-face		Full-face









getting prettier

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE										Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R		Formulation		Application Equipment		SL/No G + No-R		SL/No G + PF10 R		SL/No G + PF50 R				SL/G + No-R		SL/G + PF10 R		SL/G + PF50 R				DL/G + No-R		DL/G + PF10 R		DL/G + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000		Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000		Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000		Liquid		Backpack		130		130		130				240		260		260				410		450		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000		Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000		Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000		Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000





getting pretty

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE										Inhalation MOE						Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		No-R		PF10 R		PF50 R		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65000		650000		650000						19000		190000		930000		15000		18000		18000						48000		150000		150000						61000		380000		380000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31000		34000		55000						160000		1600000		8100000		26000		28000		41000						30000		33000		53000						31000		34000		55000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460						3600		36000		180000		130		240		410						130		260		450						130		260		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18000		21000						8400		84000		420000		77		5700		6000						78		15000		17000						78		17000		20000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230						1200		12000		58000		49		130		190						51		150		230						51		150		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39000		230000		300000						1300000		13000000		64000000		38000		200000		240000						39000		230000		290000						39000		230000		300000





TOX and EXPO INPUTS



				CHEMICAL INFO						Green cells = input required to perform calculations



				Active ingredient:						deltramethrin



				Exposure Duration:
(for multiple exposure durations, create new files)						Short-Term



				Toxicity

				Dermal		Non-cancer		POD (mg/kg/day)		96.3

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Estimated by POD or LOAEL/NOAEL comparison		https://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf						0.032

				Inhalation		Non-cancer		POD (mg/kg/day) - oral dose or inhalation HED		3.1

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Other

				Cancer				Q* (mg/kg-day)-1		3.10E+00

								Q* source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances



				Body Weight (kg)

				Dermal		For non-cancer risks		Adults		69

						For cancer risks		Adults		69

				Inhalation		For non-cancer risks		Adults		69

						For cancer risks		Adults		69



				Lifetime Exposure

				Handler Job Tenure (years)						1

				Life Expectancy (years)						78



						Body Weight Pick List Reference (DO NOT DELETE)

						POD Type		Lifestage		Mean Body Weight (kg)

						General		Combined Adults (16 < 80 years old)		80

						Female-specific		Female Adults (13 < 49 years old)		69

						Male-specific		Male Adults (16 < 80 years old)		86



						Toxicity Source/Study Pick List (DO NOT DELETE)

						POD		Absorption

						Route-specific		Human study

						Oral		Animal study

								Estimated by POD or LOAEL/NOAEL comparison

								In vitro study

								Other



						Exposure Duration Pick List (Do Not Delete)

						Short-Term

						Intermediate-Term

						Long-Term



https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf
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		Exposure Scenario								Crop / Target Category		Application Rate				Amount Handled / Area Treated				Dermal Unit Exposures (ug/lb ai)												Inhalation Unit Exposures (ug/lb ai)								Dermal Exposure (mg/day)												Dermal Dose (mg/kg/day)												Dermal MOE												Inhalation Exposure (mg/day)								Inhalation Dose (mg/kg-day)								Inhalation MOE								Combined Dose (mg/kg-day)																																Combined MOE																																ARI																																Data Source

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH  + No-R		DL/G/CRH + No-R		SL/No G  + PF10 R		SL/G  + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G  + PF50 R		 SL/G  + PF50 R		DL/G  + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		Category		MRID		Description		DER

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		36		trees		220		37.6		29.1		No Data		No Data		No Data		0.219		0.0219		0.00438		No Data		5.27		0.901		0.698		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00525		0.000525		0.000105		ERROR:#VALUE!		0.00000243		0.000000243		0.0000000487		ERROR:#VALUE!		1300000		13000000		64000000		ERROR:#VALUE!		0.00244		0.00042		0.000326		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		38000		200000		240000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		290000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		380		2000		2400		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		2900		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		3000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		47947802		Klonne, 1999 (AHE1003; M/L Liquids)		D373605

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		43		cans		112		11.2		11.2		No Data		No Data		No Data		12.5		1.25		0.25		No Data		3.21		0.321		0.321		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000149		0.000149		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		65000		650000		650000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.358		0.0358		0.00716		ERROR:#VALUE!		0.000166		0.0000166		0.00000332		ERROR:#VALUE!		19000		190000		930000		ERROR:#VALUE!		0.00166		0.000315		0.000315		ERROR:#VALUE!		ERROR:#VALUE!		0.00151		0.000166		0.000166		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000152		0.000152		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		15000		18000		18000		ERROR:#VALUE!		ERROR:#VALUE!		48000		150000		150000		ERROR:#VALUE!		ERROR:#VALUE!		61000		380000		380000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		150		180		180		ERROR:#VALUE!		ERROR:#VALUE!		480		1500		1500		ERROR:#VALUE!		ERROR:#VALUE!		610		3800		3800		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		Proprietary		45333401		Merricks, 2001 (disulfoton_cup)		D273144

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		58400		30500		16900		No Data		No Data		No Data		69.1		6.91		1.382		No Data		1560		813		450		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.84		0.184		0.0368		ERROR:#VALUE!		0.000853		0.0000853		0.0000171		ERROR:#VALUE!		3600		36000		180000		ERROR:#VALUE!		0.724		0.378		0.21		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		240		410		ERROR:#VALUE!		ERROR:#VALUE!		130		260		450		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.4		4.1		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.5		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.6		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478601		AHETF, 2014 (AHE1012; Backpack "ROW" Applicator)		D424145

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		100000		430		365		No Data		No Data		No Data		30		3		0.6		No Data		2660		11.5		9.72		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00533		0.00451		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		78		18000		21000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.799		0.0799		0.016		ERROR:#VALUE!		0.000371		0.0000371		0.00000742		ERROR:#VALUE!		8400		84000		420000		ERROR:#VALUE!		1.23		0.0057		0.00488		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00537		0.00455		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00534		0.00452		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		77		5700		6000		ERROR:#VALUE!		ERROR:#VALUE!		78		15000		17000		ERROR:#VALUE!		ERROR:#VALUE!		78		17000		20000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.77		57		60		ERROR:#VALUE!		ERROR:#VALUE!		0.78		150		170		ERROR:#VALUE!		ERROR:#VALUE!		0.78		170		200		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 32		NA

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		1000		gallons solution		6050		2050		1360		No Data		No Data		No Data		8.68		0.868		0.1736		No Data		4030		1370		906		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		5.78		0.578		0.116		ERROR:#VALUE!		0.00268		0.000268		0.0000538		ERROR:#VALUE!		1200		12000		58000		ERROR:#VALUE!		1.87		0.638		0.423		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		49		130		190		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.49		1.3		1.9		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478602		AHETF, 2014 (AHE1013; Handgun "ROW" Applicator)		D424145

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		1		acres		10000		9300		5700		No Data		No Data		No Data		62		6.2		1.24		No Data		6.66		6.19		3.8		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.0413		0.00413		0.000826		ERROR:#VALUE!		0.0000192		0.00000192		0.000000383		ERROR:#VALUE!		160000		1600000		8100000		ERROR:#VALUE!		0.00311		0.00289		0.00178		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		26000		28000		41000		ERROR:#VALUE!		ERROR:#VALUE!		30000		33000		53000		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		260		280		410		ERROR:#VALUE!		ERROR:#VALUE!		300		330		530		ERROR:#VALUE!		ERROR:#VALUE!		310		340		550		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 30		NA





User Guide

		Using the U.S. EPA's Office of Pesticide Programs "Occupational Hander Exposure Calculator" (version date:  June 2018)



		1.  The only cells requiring user action for operations/calculations to work are																green colored cells.

		a.  In the "TOX and EXPO INPUTS" tab enter chemical-specific toxicological information (e.g., Points of Departure), absorption (if applicable), and body weight inputs

		b.  In the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs, application rates are entered based on pesticide product labels

		c.  In the "Summary Report" tabs, green-colored cells require choices from the cell's picklists to enable autopopulation

		2.  Calculating Exposure in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs

		a.  Filter columns A through E to match the use profile of the product or chemical being assessed.

		b.  Enter the application rate in Column F.  Be mindful of the default units in Column G.

		c.  Equipment/scenario-based default amounts handled (e.g., acres treated) are shown in Column H and I.  Units in Columns G and I need to cancel.  Note:  blanks in Column H indicate that EPA has yet to specify a default value for that use pattern.

		d.  Dermal and inhalation "unit exposures" (columns J-S of the "OccHndler_non-cancer" and columns L-U of the "OccHndler_Cancer" tabs).  Additional information can be found here:  https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-exposure-data

		i.  PPE acronyms

		SL = single layer, signifying a long-sleeve shirt, long pants, shoes and socks

		DL = double layer, signifying a second layer over a single layer of clothing, such as "coveralls"

		G = chemical-resistant gloves

		No G = no chemical-resistant gloves

		CRH = chemical-resistant hat

		EC = engineering control

		No R = no respirator

		PF10 R = respirator with protection factor of 10 such as a half-face filtering facepiece or a half-face elastomeric cartridge respirator

		PF50 R = respirator with a protection factor of 50 such as a full-face elastomeric cartridge respirator

		ii.  "Negligible":  EPA has determined that exposure during this use pattern is very low and does not require quantification.

		iii.  "No Data":  no data are available for this scenario or the PPE-level is inapplicable

		e.  Calculations are automated starting with "Dermal Exposure (mg/day)", then "Dermal Dose (mg/kg/day)", then risk estimates in terms of MOEs, ARIs, or Cancer Risks depending on the toxicological profile.

		i.  #VALUE!:  calculation includes a scenario where the dermal and or inhalation unit exposure is classified as "No Data" or "Negligible Exposure"

		ii.  #DIV/0! or 0:  either will appear if a required green cell in the workbook hasn't been entered or if a default amount handled/area treated is missing

		iii.  Acronymns

		MOE = Margin of Exposure

		ARI = Aggregate Risk Index

		f.  Data Sources:  following calculations, four columns provide references to the data sets supporting the "unit exposures", including the EPA Master Record Identification (MRID) and Data Evaluation Record (DER).

		3.  Summary Report tabs

		a.  These tabs autopopulate from the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		b.  They are intended to provide a quick method for copying/pasting values or tables into a document (e.g., MS Word).

		c.  Columns for PPE can be manipulated using the dropdown picklists.  As the entry is changed the exposure and risk estimates change as well.  

		i.  When a dermal and/or inhalation unit exposure is designated as "No Data" or "Negligible", applicable calculations in these tabs appear as 'blanks'.

		d.  Additional user manipulations:

		i.  Present different PPE configurations for the same scenario; accomplished by duplicating the scenario in the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs.

		In the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs, right-click the entire desired scenario-row, copy, right-click again, and insert paste row/insert copied cells.

		The same scenario auto-populates in the Summary Report tab, allowing for users to choose another PPE configuration if desired.

		ii.  Adding rows in the Summary Report; currently the Summary Report has a fixed number of rows that may fill up for an assessment with many scenarios.

		In either Summary Report tab, right-click the row separating the worker activities (e.g., row 20 "Applicator"), then Insert.  Repeat as necessary to accommodate the missing scenarios.

		To populate the new row (or rows), highlight the entire row above with existing content out to the table's last column and drag (or copy) the contents down to the newly created row (or rows).

		4.  Additional Miscellaneous tabs

		a.  "Crop-Target Category Lookup":  facilitates identifying crops or targets in terms of Crop/Target category in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		i.  For example, users will not find "Apples" as a Crop/Target category, however, the "Crop-Target Category Lookup" shows that "Apples" map to the "Orchard/Vineyard" category.

		b.  "40CFR180 Crop Groups":  similar to the "Crop-Target Category Lookup", this tab facilitates identifying crops or targets in terms of EPA official Crop Groups, which can then be viewed in the "Crop-Target Category Lookup" tab.

		c.  "Breathing Rates":  potentially useful for inhalation risk assessment, this tab shows the default breathing rates used in derivation of the default inhalation unit exposures.

		d.  "Update Timeline":  documents changes since the inception of the calculator.






Here are modelled data from EPA
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getting prettier (2)

		Exposure Scenario		Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE								Exposure Scenario				Combined MOE Values
MOE > 100 Acceptable     |     The Larger the Better

		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R				Formulation		Application Equipment		Single Layer | No gloves								Single Layer | Gloves								Double Layer | Gloves

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000				Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000				Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000				Liquid		Backpack		130		130		130				240		260		260				410		450		460

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000				Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000				Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000				Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000

																												No respirator		Half-face		Full-face				No respirator		Half-face		Full-face				No respirator		Half-face		Full-face









getting prettier

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE										Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R		Formulation		Application Equipment		SL/No G + No-R		SL/No G + PF10 R		SL/No G + PF50 R				SL/G + No-R		SL/G + PF10 R		SL/G + PF50 R				DL/G + No-R		DL/G + PF10 R		DL/G + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000		Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000		Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000		Liquid		Backpack		130		130		130				240		260		260				410		450		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000		Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000		Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000		Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000





getting pretty

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE										Inhalation MOE						Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		No-R		PF10 R		PF50 R		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65000		650000		650000						19000		190000		930000		15000		18000		18000						48000		150000		150000						61000		380000		380000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31000		34000		55000						160000		1600000		8100000		26000		28000		41000						30000		33000		53000						31000		34000		55000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460						3600		36000		180000		130		240		410						130		260		450						130		260		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18000		21000						8400		84000		420000		77		5700		6000						78		15000		17000						78		17000		20000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230						1200		12000		58000		49		130		190						51		150		230						51		150		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39000		230000		300000						1300000		13000000		64000000		38000		200000		240000						39000		230000		290000						39000		230000		300000





TOX and EXPO INPUTS



				CHEMICAL INFO						Green cells = input required to perform calculations



				Active ingredient:						deltramethrin



				Exposure Duration:
(for multiple exposure durations, create new files)						Short-Term



				Toxicity

				Dermal		Non-cancer		POD (mg/kg/day)		96.3

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Estimated by POD or LOAEL/NOAEL comparison		https://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf						0.032

				Inhalation		Non-cancer		POD (mg/kg/day) - oral dose or inhalation HED		3.1

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Other

				Cancer				Q* (mg/kg-day)-1		3.10E+00

								Q* source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances



				Body Weight (kg)

				Dermal		For non-cancer risks		Adults		69

						For cancer risks		Adults		69

				Inhalation		For non-cancer risks		Adults		69

						For cancer risks		Adults		69



				Lifetime Exposure

				Handler Job Tenure (years)						1

				Life Expectancy (years)						78



						Body Weight Pick List Reference (DO NOT DELETE)

						POD Type		Lifestage		Mean Body Weight (kg)

						General		Combined Adults (16 < 80 years old)		80

						Female-specific		Female Adults (13 < 49 years old)		69

						Male-specific		Male Adults (16 < 80 years old)		86



						Toxicity Source/Study Pick List (DO NOT DELETE)

						POD		Absorption

						Route-specific		Human study

						Oral		Animal study

								Estimated by POD or LOAEL/NOAEL comparison

								In vitro study

								Other



						Exposure Duration Pick List (Do Not Delete)

						Short-Term

						Intermediate-Term

						Long-Term



https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf
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		Exposure Scenario								Crop / Target Category		Application Rate				Amount Handled / Area Treated				Dermal Unit Exposures (ug/lb ai)												Inhalation Unit Exposures (ug/lb ai)								Dermal Exposure (mg/day)												Dermal Dose (mg/kg/day)												Dermal MOE												Inhalation Exposure (mg/day)								Inhalation Dose (mg/kg-day)								Inhalation MOE								Combined Dose (mg/kg-day)																																Combined MOE																																ARI																																Data Source

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH  + No-R		DL/G/CRH + No-R		SL/No G  + PF10 R		SL/G  + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G  + PF50 R		 SL/G  + PF50 R		DL/G  + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		Category		MRID		Description		DER

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		36		trees		220		37.6		29.1		No Data		No Data		No Data		0.219		0.0219		0.00438		No Data		5.27		0.901		0.698		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00525		0.000525		0.000105		ERROR:#VALUE!		0.00000243		0.000000243		0.0000000487		ERROR:#VALUE!		1300000		13000000		64000000		ERROR:#VALUE!		0.00244		0.00042		0.000326		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		38000		200000		240000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		290000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		380		2000		2400		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		2900		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		3000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		47947802		Klonne, 1999 (AHE1003; M/L Liquids)		D373605

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		43		cans		112		11.2		11.2		No Data		No Data		No Data		12.5		1.25		0.25		No Data		3.21		0.321		0.321		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000149		0.000149		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		65000		650000		650000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.358		0.0358		0.00716		ERROR:#VALUE!		0.000166		0.0000166		0.00000332		ERROR:#VALUE!		19000		190000		930000		ERROR:#VALUE!		0.00166		0.000315		0.000315		ERROR:#VALUE!		ERROR:#VALUE!		0.00151		0.000166		0.000166		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000152		0.000152		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		15000		18000		18000		ERROR:#VALUE!		ERROR:#VALUE!		48000		150000		150000		ERROR:#VALUE!		ERROR:#VALUE!		61000		380000		380000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		150		180		180		ERROR:#VALUE!		ERROR:#VALUE!		480		1500		1500		ERROR:#VALUE!		ERROR:#VALUE!		610		3800		3800		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		Proprietary		45333401		Merricks, 2001 (disulfoton_cup)		D273144

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		58400		30500		16900		No Data		No Data		No Data		69.1		6.91		1.382		No Data		1560		813		450		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.84		0.184		0.0368		ERROR:#VALUE!		0.000853		0.0000853		0.0000171		ERROR:#VALUE!		3600		36000		180000		ERROR:#VALUE!		0.724		0.378		0.21		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		240		410		ERROR:#VALUE!		ERROR:#VALUE!		130		260		450		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.4		4.1		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.5		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.6		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478601		AHETF, 2014 (AHE1012; Backpack "ROW" Applicator)		D424145

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		100000		430		365		No Data		No Data		No Data		30		3		0.6		No Data		2660		11.5		9.72		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00533		0.00451		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		78		18000		21000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.799		0.0799		0.016		ERROR:#VALUE!		0.000371		0.0000371		0.00000742		ERROR:#VALUE!		8400		84000		420000		ERROR:#VALUE!		1.23		0.0057		0.00488		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00537		0.00455		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00534		0.00452		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		77		5700		6000		ERROR:#VALUE!		ERROR:#VALUE!		78		15000		17000		ERROR:#VALUE!		ERROR:#VALUE!		78		17000		20000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.77		57		60		ERROR:#VALUE!		ERROR:#VALUE!		0.78		150		170		ERROR:#VALUE!		ERROR:#VALUE!		0.78		170		200		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 32		NA

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		1000		gallons solution		6050		2050		1360		No Data		No Data		No Data		8.68		0.868		0.1736		No Data		4030		1370		906		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		5.78		0.578		0.116		ERROR:#VALUE!		0.00268		0.000268		0.0000538		ERROR:#VALUE!		1200		12000		58000		ERROR:#VALUE!		1.87		0.638		0.423		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		49		130		190		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.49		1.3		1.9		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478602		AHETF, 2014 (AHE1013; Handgun "ROW" Applicator)		D424145

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		1		acres		10000		9300		5700		No Data		No Data		No Data		62		6.2		1.24		No Data		6.66		6.19		3.8		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.0413		0.00413		0.000826		ERROR:#VALUE!		0.0000192		0.00000192		0.000000383		ERROR:#VALUE!		160000		1600000		8100000		ERROR:#VALUE!		0.00311		0.00289		0.00178		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		26000		28000		41000		ERROR:#VALUE!		ERROR:#VALUE!		30000		33000		53000		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		260		280		410		ERROR:#VALUE!		ERROR:#VALUE!		300		330		530		ERROR:#VALUE!		ERROR:#VALUE!		310		340		550		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 30		NA





User Guide

		Using the U.S. EPA's Office of Pesticide Programs "Occupational Hander Exposure Calculator" (version date:  June 2018)



		1.  The only cells requiring user action for operations/calculations to work are																green colored cells.

		a.  In the "TOX and EXPO INPUTS" tab enter chemical-specific toxicological information (e.g., Points of Departure), absorption (if applicable), and body weight inputs

		b.  In the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs, application rates are entered based on pesticide product labels

		c.  In the "Summary Report" tabs, green-colored cells require choices from the cell's picklists to enable autopopulation

		2.  Calculating Exposure in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs

		a.  Filter columns A through E to match the use profile of the product or chemical being assessed.

		b.  Enter the application rate in Column F.  Be mindful of the default units in Column G.

		c.  Equipment/scenario-based default amounts handled (e.g., acres treated) are shown in Column H and I.  Units in Columns G and I need to cancel.  Note:  blanks in Column H indicate that EPA has yet to specify a default value for that use pattern.

		d.  Dermal and inhalation "unit exposures" (columns J-S of the "OccHndler_non-cancer" and columns L-U of the "OccHndler_Cancer" tabs).  Additional information can be found here:  https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-exposure-data

		i.  PPE acronyms

		SL = single layer, signifying a long-sleeve shirt, long pants, shoes and socks

		DL = double layer, signifying a second layer over a single layer of clothing, such as "coveralls"

		G = chemical-resistant gloves

		No G = no chemical-resistant gloves

		CRH = chemical-resistant hat

		EC = engineering control

		No R = no respirator

		PF10 R = respirator with protection factor of 10 such as a half-face filtering facepiece or a half-face elastomeric cartridge respirator

		PF50 R = respirator with a protection factor of 50 such as a full-face elastomeric cartridge respirator

		ii.  "Negligible":  EPA has determined that exposure during this use pattern is very low and does not require quantification.

		iii.  "No Data":  no data are available for this scenario or the PPE-level is inapplicable

		e.  Calculations are automated starting with "Dermal Exposure (mg/day)", then "Dermal Dose (mg/kg/day)", then risk estimates in terms of MOEs, ARIs, or Cancer Risks depending on the toxicological profile.

		i.  #VALUE!:  calculation includes a scenario where the dermal and or inhalation unit exposure is classified as "No Data" or "Negligible Exposure"

		ii.  #DIV/0! or 0:  either will appear if a required green cell in the workbook hasn't been entered or if a default amount handled/area treated is missing

		iii.  Acronymns

		MOE = Margin of Exposure

		ARI = Aggregate Risk Index

		f.  Data Sources:  following calculations, four columns provide references to the data sets supporting the "unit exposures", including the EPA Master Record Identification (MRID) and Data Evaluation Record (DER).

		3.  Summary Report tabs

		a.  These tabs autopopulate from the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		b.  They are intended to provide a quick method for copying/pasting values or tables into a document (e.g., MS Word).

		c.  Columns for PPE can be manipulated using the dropdown picklists.  As the entry is changed the exposure and risk estimates change as well.  

		i.  When a dermal and/or inhalation unit exposure is designated as "No Data" or "Negligible", applicable calculations in these tabs appear as 'blanks'.

		d.  Additional user manipulations:

		i.  Present different PPE configurations for the same scenario; accomplished by duplicating the scenario in the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs.

		In the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs, right-click the entire desired scenario-row, copy, right-click again, and insert paste row/insert copied cells.

		The same scenario auto-populates in the Summary Report tab, allowing for users to choose another PPE configuration if desired.

		ii.  Adding rows in the Summary Report; currently the Summary Report has a fixed number of rows that may fill up for an assessment with many scenarios.

		In either Summary Report tab, right-click the row separating the worker activities (e.g., row 20 "Applicator"), then Insert.  Repeat as necessary to accommodate the missing scenarios.

		To populate the new row (or rows), highlight the entire row above with existing content out to the table's last column and drag (or copy) the contents down to the newly created row (or rows).

		4.  Additional Miscellaneous tabs

		a.  "Crop-Target Category Lookup":  facilitates identifying crops or targets in terms of Crop/Target category in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		i.  For example, users will not find "Apples" as a Crop/Target category, however, the "Crop-Target Category Lookup" shows that "Apples" map to the "Orchard/Vineyard" category.

		b.  "40CFR180 Crop Groups":  similar to the "Crop-Target Category Lookup", this tab facilitates identifying crops or targets in terms of EPA official Crop Groups, which can then be viewed in the "Crop-Target Category Lookup" tab.

		c.  "Breathing Rates":  potentially useful for inhalation risk assessment, this tab shows the default breathing rates used in derivation of the default inhalation unit exposures.

		d.  "Update Timeline":  documents changes since the inception of the calculator.






Here are modelled data from EPA
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getting prettier (2)

		Exposure Scenario		Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE								Exposure Scenario				Combined MOE Values
MOE > 100 Acceptable     |     The Larger the Better

		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R				Formulation		Application Equipment		Single Layer | No gloves								Single Layer | Gloves								Double Layer | Gloves

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000				Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000				Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000				Liquid		Backpack		130		130		130				240		260		260				410		450		460

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000				Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000				Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000				Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000

																												No respirator		Half-face		Full-face				No respirator		Half-face		Full-face				No respirator		Half-face		Full-face









getting prettier

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE										Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R		Formulation		Application Equipment		SL/No G + No-R		SL/No G + PF10 R		SL/No G + PF50 R				SL/G + No-R		SL/G + PF10 R		SL/G + PF50 R				DL/G + No-R		DL/G + PF10 R		DL/G + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000		Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000		Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000		Liquid		Backpack		130		130		130				240		260		260				410		450		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000		Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000		Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000		Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000





getting pretty

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE										Inhalation MOE						Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		No-R		PF10 R		PF50 R		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65000		650000		650000						19000		190000		930000		15000		18000		18000						48000		150000		150000						61000		380000		380000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31000		34000		55000						160000		1600000		8100000		26000		28000		41000						30000		33000		53000						31000		34000		55000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460						3600		36000		180000		130		240		410						130		260		450						130		260		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18000		21000						8400		84000		420000		77		5700		6000						78		15000		17000						78		17000		20000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230						1200		12000		58000		49		130		190						51		150		230						51		150		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39000		230000		300000						1300000		13000000		64000000		38000		200000		240000						39000		230000		290000						39000		230000		300000





TOX and EXPO INPUTS



				CHEMICAL INFO						Green cells = input required to perform calculations



				Active ingredient:						deltramethrin



				Exposure Duration:
(for multiple exposure durations, create new files)						Short-Term



				Toxicity

				Dermal		Non-cancer		POD (mg/kg/day)		96.3

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Estimated by POD or LOAEL/NOAEL comparison		https://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf						0.032

				Inhalation		Non-cancer		POD (mg/kg/day) - oral dose or inhalation HED		3.1

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Other

				Cancer				Q* (mg/kg-day)-1		3.10E+00

								Q* source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances



				Body Weight (kg)

				Dermal		For non-cancer risks		Adults		69

						For cancer risks		Adults		69

				Inhalation		For non-cancer risks		Adults		69

						For cancer risks		Adults		69



				Lifetime Exposure

				Handler Job Tenure (years)						1

				Life Expectancy (years)						78



						Body Weight Pick List Reference (DO NOT DELETE)

						POD Type		Lifestage		Mean Body Weight (kg)

						General		Combined Adults (16 < 80 years old)		80

						Female-specific		Female Adults (13 < 49 years old)		69

						Male-specific		Male Adults (16 < 80 years old)		86



						Toxicity Source/Study Pick List (DO NOT DELETE)

						POD		Absorption

						Route-specific		Human study

						Oral		Animal study

								Estimated by POD or LOAEL/NOAEL comparison

								In vitro study

								Other



						Exposure Duration Pick List (Do Not Delete)

						Short-Term

						Intermediate-Term

						Long-Term



https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf

Sheet8

		Exposure Scenario								Crop / Target Category		Application Rate				Amount Handled / Area Treated				Dermal Unit Exposures (ug/lb ai)												Inhalation Unit Exposures (ug/lb ai)								Dermal Exposure (mg/day)												Dermal Dose (mg/kg/day)												Dermal MOE												Inhalation Exposure (mg/day)								Inhalation Dose (mg/kg-day)								Inhalation MOE								Combined Dose (mg/kg-day)																																Combined MOE																																ARI																																Data Source

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH  + No-R		DL/G/CRH + No-R		SL/No G  + PF10 R		SL/G  + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G  + PF50 R		 SL/G  + PF50 R		DL/G  + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		Category		MRID		Description		DER

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		36		trees		220		37.6		29.1		No Data		No Data		No Data		0.219		0.0219		0.00438		No Data		5.27		0.901		0.698		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00525		0.000525		0.000105		ERROR:#VALUE!		0.00000243		0.000000243		0.0000000487		ERROR:#VALUE!		1300000		13000000		64000000		ERROR:#VALUE!		0.00244		0.00042		0.000326		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		38000		200000		240000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		290000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		380		2000		2400		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		2900		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		3000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		47947802		Klonne, 1999 (AHE1003; M/L Liquids)		D373605

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		43		cans		112		11.2		11.2		No Data		No Data		No Data		12.5		1.25		0.25		No Data		3.21		0.321		0.321		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000149		0.000149		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		65000		650000		650000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.358		0.0358		0.00716		ERROR:#VALUE!		0.000166		0.0000166		0.00000332		ERROR:#VALUE!		19000		190000		930000		ERROR:#VALUE!		0.00166		0.000315		0.000315		ERROR:#VALUE!		ERROR:#VALUE!		0.00151		0.000166		0.000166		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000152		0.000152		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		15000		18000		18000		ERROR:#VALUE!		ERROR:#VALUE!		48000		150000		150000		ERROR:#VALUE!		ERROR:#VALUE!		61000		380000		380000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		150		180		180		ERROR:#VALUE!		ERROR:#VALUE!		480		1500		1500		ERROR:#VALUE!		ERROR:#VALUE!		610		3800		3800		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		Proprietary		45333401		Merricks, 2001 (disulfoton_cup)		D273144

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		58400		30500		16900		No Data		No Data		No Data		69.1		6.91		1.382		No Data		1560		813		450		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.84		0.184		0.0368		ERROR:#VALUE!		0.000853		0.0000853		0.0000171		ERROR:#VALUE!		3600		36000		180000		ERROR:#VALUE!		0.724		0.378		0.21		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		240		410		ERROR:#VALUE!		ERROR:#VALUE!		130		260		450		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.4		4.1		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.5		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.6		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478601		AHETF, 2014 (AHE1012; Backpack "ROW" Applicator)		D424145

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		100000		430		365		No Data		No Data		No Data		30		3		0.6		No Data		2660		11.5		9.72		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00533		0.00451		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		78		18000		21000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.799		0.0799		0.016		ERROR:#VALUE!		0.000371		0.0000371		0.00000742		ERROR:#VALUE!		8400		84000		420000		ERROR:#VALUE!		1.23		0.0057		0.00488		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00537		0.00455		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00534		0.00452		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		77		5700		6000		ERROR:#VALUE!		ERROR:#VALUE!		78		15000		17000		ERROR:#VALUE!		ERROR:#VALUE!		78		17000		20000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.77		57		60		ERROR:#VALUE!		ERROR:#VALUE!		0.78		150		170		ERROR:#VALUE!		ERROR:#VALUE!		0.78		170		200		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 32		NA

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		1000		gallons solution		6050		2050		1360		No Data		No Data		No Data		8.68		0.868		0.1736		No Data		4030		1370		906		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		5.78		0.578		0.116		ERROR:#VALUE!		0.00268		0.000268		0.0000538		ERROR:#VALUE!		1200		12000		58000		ERROR:#VALUE!		1.87		0.638		0.423		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		49		130		190		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.49		1.3		1.9		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478602		AHETF, 2014 (AHE1013; Handgun "ROW" Applicator)		D424145

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		1		acres		10000		9300		5700		No Data		No Data		No Data		62		6.2		1.24		No Data		6.66		6.19		3.8		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.0413		0.00413		0.000826		ERROR:#VALUE!		0.0000192		0.00000192		0.000000383		ERROR:#VALUE!		160000		1600000		8100000		ERROR:#VALUE!		0.00311		0.00289		0.00178		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		26000		28000		41000		ERROR:#VALUE!		ERROR:#VALUE!		30000		33000		53000		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		260		280		410		ERROR:#VALUE!		ERROR:#VALUE!		300		330		530		ERROR:#VALUE!		ERROR:#VALUE!		310		340		550		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 30		NA





User Guide

		Using the U.S. EPA's Office of Pesticide Programs "Occupational Hander Exposure Calculator" (version date:  June 2018)



		1.  The only cells requiring user action for operations/calculations to work are																green colored cells.

		a.  In the "TOX and EXPO INPUTS" tab enter chemical-specific toxicological information (e.g., Points of Departure), absorption (if applicable), and body weight inputs

		b.  In the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs, application rates are entered based on pesticide product labels

		c.  In the "Summary Report" tabs, green-colored cells require choices from the cell's picklists to enable autopopulation

		2.  Calculating Exposure in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs

		a.  Filter columns A through E to match the use profile of the product or chemical being assessed.

		b.  Enter the application rate in Column F.  Be mindful of the default units in Column G.

		c.  Equipment/scenario-based default amounts handled (e.g., acres treated) are shown in Column H and I.  Units in Columns G and I need to cancel.  Note:  blanks in Column H indicate that EPA has yet to specify a default value for that use pattern.

		d.  Dermal and inhalation "unit exposures" (columns J-S of the "OccHndler_non-cancer" and columns L-U of the "OccHndler_Cancer" tabs).  Additional information can be found here:  https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-exposure-data

		i.  PPE acronyms

		SL = single layer, signifying a long-sleeve shirt, long pants, shoes and socks

		DL = double layer, signifying a second layer over a single layer of clothing, such as "coveralls"

		G = chemical-resistant gloves

		No G = no chemical-resistant gloves

		CRH = chemical-resistant hat

		EC = engineering control

		No R = no respirator

		PF10 R = respirator with protection factor of 10 such as a half-face filtering facepiece or a half-face elastomeric cartridge respirator

		PF50 R = respirator with a protection factor of 50 such as a full-face elastomeric cartridge respirator

		ii.  "Negligible":  EPA has determined that exposure during this use pattern is very low and does not require quantification.

		iii.  "No Data":  no data are available for this scenario or the PPE-level is inapplicable

		e.  Calculations are automated starting with "Dermal Exposure (mg/day)", then "Dermal Dose (mg/kg/day)", then risk estimates in terms of MOEs, ARIs, or Cancer Risks depending on the toxicological profile.

		i.  #VALUE!:  calculation includes a scenario where the dermal and or inhalation unit exposure is classified as "No Data" or "Negligible Exposure"

		ii.  #DIV/0! or 0:  either will appear if a required green cell in the workbook hasn't been entered or if a default amount handled/area treated is missing

		iii.  Acronymns

		MOE = Margin of Exposure

		ARI = Aggregate Risk Index

		f.  Data Sources:  following calculations, four columns provide references to the data sets supporting the "unit exposures", including the EPA Master Record Identification (MRID) and Data Evaluation Record (DER).

		3.  Summary Report tabs

		a.  These tabs autopopulate from the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		b.  They are intended to provide a quick method for copying/pasting values or tables into a document (e.g., MS Word).

		c.  Columns for PPE can be manipulated using the dropdown picklists.  As the entry is changed the exposure and risk estimates change as well.  

		i.  When a dermal and/or inhalation unit exposure is designated as "No Data" or "Negligible", applicable calculations in these tabs appear as 'blanks'.

		d.  Additional user manipulations:

		i.  Present different PPE configurations for the same scenario; accomplished by duplicating the scenario in the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs.

		In the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs, right-click the entire desired scenario-row, copy, right-click again, and insert paste row/insert copied cells.

		The same scenario auto-populates in the Summary Report tab, allowing for users to choose another PPE configuration if desired.

		ii.  Adding rows in the Summary Report; currently the Summary Report has a fixed number of rows that may fill up for an assessment with many scenarios.

		In either Summary Report tab, right-click the row separating the worker activities (e.g., row 20 "Applicator"), then Insert.  Repeat as necessary to accommodate the missing scenarios.

		To populate the new row (or rows), highlight the entire row above with existing content out to the table's last column and drag (or copy) the contents down to the newly created row (or rows).

		4.  Additional Miscellaneous tabs

		a.  "Crop-Target Category Lookup":  facilitates identifying crops or targets in terms of Crop/Target category in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		i.  For example, users will not find "Apples" as a Crop/Target category, however, the "Crop-Target Category Lookup" shows that "Apples" map to the "Orchard/Vineyard" category.

		b.  "40CFR180 Crop Groups":  similar to the "Crop-Target Category Lookup", this tab facilitates identifying crops or targets in terms of EPA official Crop Groups, which can then be viewed in the "Crop-Target Category Lookup" tab.

		c.  "Breathing Rates":  potentially useful for inhalation risk assessment, this tab shows the default breathing rates used in derivation of the default inhalation unit exposures.

		d.  "Update Timeline":  documents changes since the inception of the calculator.






Here are modelled data from EPA

Exposure Scenario Combined MOE Values
posu MOE > 100 Acceptable | The Larger the Better
Applicati
Formulation pp.catlon Single Layer | No gloves ‘ ‘ Single Layer | Gloves ‘ ‘ Double Layer | Gloves
Equipment |
Granule Shaker can 150,000 380,000
cranu Belly grinde: The language on labels is n.otjust a bunch of made-up directions 53,000 55000
by the manufacturer or their attorneys.
Liquid Backpack 450 460
o Manually-pressu PPE requirements and usage details are highly dictated by EPA.
Liquid 17,000 20,000
Handwand
Liquid Mechanically 230 230
pressurized Hanugem
Liquid Injection equipment 38,000 39,000 39,000 200,000 230,000 230,000 240,000 290,000 300,000
No respirator Half-face = Full-face @ Norespirator Half-face = Full-face @ No respirator Half-face = Full-face




getting prettier (2)

		Exposure Scenario		Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE								Exposure Scenario				Combined MOE Values
MOE > 100 Acceptable     |     The Larger the Better

		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R				Formulation		Application Equipment		Single Layer | No gloves								Single Layer | Gloves								Double Layer | Gloves

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000				Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000				Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000				Liquid		Backpack		130		130		130				240		260		260				410		450		460

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000				Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000				Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000				Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000

																												No respirator		Half-face		Full-face				No respirator		Half-face		Full-face				No respirator		Half-face		Full-face









getting prettier

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE						Inhalation MOE										Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		No-R		PF10 R		PF50 R		Formulation		Application Equipment		SL/No G + No-R		SL/No G + PF10 R		SL/No G + PF50 R				SL/G + No-R		SL/G + PF10 R		SL/G + PF50 R				DL/G + No-R		DL/G + PF10 R		DL/G + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65,000		650,000		650,000		19,000		190,000		930,000		Granule		Shaker can		15,000		48,000		61,000				18,000		150,000		380,000				18,000		150,000		380,000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31,000		34,000		55,000		160,000		1,600,000		8,100,000		Granule		Belly grinder		26,000		30,000		31,000				28,000		33,000		34,000				41,000		53,000		55,000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460		3,600		36,000		180,000		Liquid		Backpack		130		130		130				240		260		260				410		450		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18,000		21,000		8,400		84,000		420,000		Liquid		Manually-pressurized Handwand		77		78		78				5,700		15,000		17,000				6,000		17,000		20,000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230		1,200		12,000		58,000		Liquid		Mechanically-pressurized Handgun		49		51		51				130		150		150				190		230		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39,000		230,000		300,000		1,300,000		13,000,000		64,000,000		Liquid		Injection equipment		38,000		39,000		39,000				200,000		230,000		230,000				240,000		290,000		300,000





getting pretty

		Exposure Scenario								Crop / Target Category		Application Rate				Dermal MOE										Inhalation MOE						Combined MOE

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		No-R		PF10 R		PF50 R		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		65000		650000		650000						19000		190000		930000		15000		18000		18000						48000		150000		150000						61000		380000		380000

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		31000		34000		55000						160000		1600000		8100000		26000		28000		41000						30000		33000		53000						31000		34000		55000

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		130		260		460						3600		36000		180000		130		240		410						130		260		450						130		260		460

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		78		18000		21000						8400		84000		420000		77		5700		6000						78		15000		17000						78		17000		20000

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		51		150		230						1200		12000		58000		49		130		190						51		150		230						51		150		230

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		39000		230000		300000						1300000		13000000		64000000		38000		200000		240000						39000		230000		290000						39000		230000		300000





TOX and EXPO INPUTS



				CHEMICAL INFO						Green cells = input required to perform calculations



				Active ingredient:						deltramethrin



				Exposure Duration:
(for multiple exposure durations, create new files)						Short-Term



				Toxicity

				Dermal		Non-cancer		POD (mg/kg/day)		96.3

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Estimated by POD or LOAEL/NOAEL comparison		https://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf						0.032

				Inhalation		Non-cancer		POD (mg/kg/day) - oral dose or inhalation HED		3.1

								POD source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances

								LOC		100

						Absorption		Fraction (0-1)		0.032

								Absorption source/study		Other

				Cancer				Q* (mg/kg-day)-1		3.10E+00

								Q* source/study		https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-tolerances



				Body Weight (kg)

				Dermal		For non-cancer risks		Adults		69

						For cancer risks		Adults		69

				Inhalation		For non-cancer risks		Adults		69

						For cancer risks		Adults		69



				Lifetime Exposure

				Handler Job Tenure (years)						1

				Life Expectancy (years)						78



						Body Weight Pick List Reference (DO NOT DELETE)

						POD Type		Lifestage		Mean Body Weight (kg)

						General		Combined Adults (16 < 80 years old)		80

						Female-specific		Female Adults (13 < 49 years old)		69

						Male-specific		Male Adults (16 < 80 years old)		86



						Toxicity Source/Study Pick List (DO NOT DELETE)

						POD		Absorption

						Route-specific		Human study

						Oral		Animal study

								Estimated by POD or LOAEL/NOAEL comparison

								In vitro study

								Other



						Exposure Duration Pick List (Do Not Delete)

						Short-Term

						Intermediate-Term

						Long-Term



https://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.federalregister.gov/documents/2012/09/14/2012-22772/bifenthrin-pesticide-toleranceshttps://www.fs.fed.us/foresthealth/pesticide/pdfs/Bifenthrin_SERA-056-12-02C.pdf
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		Exposure Scenario								Crop / Target Category		Application Rate				Amount Handled / Area Treated				Dermal Unit Exposures (ug/lb ai)												Inhalation Unit Exposures (ug/lb ai)								Dermal Exposure (mg/day)												Dermal Dose (mg/kg/day)												Dermal MOE												Inhalation Exposure (mg/day)								Inhalation Dose (mg/kg-day)								Inhalation MOE								Combined Dose (mg/kg-day)																																Combined MOE																																ARI																																Data Source

		Worker Activity		Formulation		Application Equipment		Application Type				Value		Units		Value		Units		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		SL/No G		SL/G		DL/G		SL/G/CRH		DL/G/CRH		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		No-R		PF10 R		PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH  + No-R		DL/G/CRH + No-R		SL/No G  + PF10 R		SL/G  + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G  + PF50 R		 SL/G  + PF50 R		DL/G  + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		SL/No G + No-R		SL/G + No-R		DL/G + No-R		SL/G/CRH + No-R		DL/G/CRH + No-R		SL/No G + PF10 R		SL/G + PF10 R		DL/G + PF10 R		SL/G/CRH + PF10 R		DL/G/CRH + PF10 R		SL/No G + PF50 R		SL/G + PF50 R		DL/G + PF50 R		SL/G/CRH + PF50 R		DL/G/CRH + PF50 R		EC + EC		Category		MRID		Description		DER

		M/L		Liquid		Injection equipment		Tree Injection		Landscaping, trees/shrubs/bushes		0.666		lb ai/tree		36		trees		220		37.6		29.1		No Data		No Data		No Data		0.219		0.0219		0.00438		No Data		5.27		0.901		0.698		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00525		0.000525		0.000105		ERROR:#VALUE!		0.00000243		0.000000243		0.0000000487		ERROR:#VALUE!		1300000		13000000		64000000		ERROR:#VALUE!		0.00244		0.00042		0.000326		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		0.00244		0.000418		0.000324		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		38000		200000		240000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		290000		ERROR:#VALUE!		ERROR:#VALUE!		39000		230000		300000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		380		2000		2400		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		2900		ERROR:#VALUE!		ERROR:#VALUE!		390		2300		3000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		47947802		Klonne, 1999 (AHE1003; M/L Liquids)		D373605

		Applicator		Granule		Shaker can		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/can		43		cans		112		11.2		11.2		No Data		No Data		No Data		12.5		1.25		0.25		No Data		3.21		0.321		0.321		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000149		0.000149		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		65000		650000		650000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.358		0.0358		0.00716		ERROR:#VALUE!		0.000166		0.0000166		0.00000332		ERROR:#VALUE!		19000		190000		930000		ERROR:#VALUE!		0.00166		0.000315		0.000315		ERROR:#VALUE!		ERROR:#VALUE!		0.00151		0.000166		0.000166		ERROR:#VALUE!		ERROR:#VALUE!		0.00149		0.000152		0.000152		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		15000		18000		18000		ERROR:#VALUE!		ERROR:#VALUE!		48000		150000		150000		ERROR:#VALUE!		ERROR:#VALUE!		61000		380000		380000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		150		180		180		ERROR:#VALUE!		ERROR:#VALUE!		480		1500		1500		ERROR:#VALUE!		ERROR:#VALUE!		610		3800		3800		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		Proprietary		45333401		Merricks, 2001 (disulfoton_cup)		D273144

		M/L/A		Liquid		Backpack		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		58400		30500		16900		No Data		No Data		No Data		69.1		6.91		1.382		No Data		1560		813		450		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.84		0.184		0.0368		ERROR:#VALUE!		0.000853		0.0000853		0.0000171		ERROR:#VALUE!		3600		36000		180000		ERROR:#VALUE!		0.724		0.378		0.21		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		0.723		0.377		0.209		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		130		240		410		ERROR:#VALUE!		ERROR:#VALUE!		130		260		450		ERROR:#VALUE!		ERROR:#VALUE!		130		260		460		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.4		4.1		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.5		ERROR:#VALUE!		ERROR:#VALUE!		1.3		2.6		4.6		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478601		AHETF, 2014 (AHE1012; Backpack "ROW" Applicator)		D424145

		M/L/A		Liquid		Manually-pressurized Handwand		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		40		gallons solution		100000		430		365		No Data		No Data		No Data		30		3		0.6		No Data		2660		11.5		9.72		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00533		0.00451		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		78		18000		21000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.799		0.0799		0.016		ERROR:#VALUE!		0.000371		0.0000371		0.00000742		ERROR:#VALUE!		8400		84000		420000		ERROR:#VALUE!		1.23		0.0057		0.00488		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00537		0.00455		ERROR:#VALUE!		ERROR:#VALUE!		1.23		0.00534		0.00452		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		77		5700		6000		ERROR:#VALUE!		ERROR:#VALUE!		78		15000		17000		ERROR:#VALUE!		ERROR:#VALUE!		78		17000		20000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.77		57		60		ERROR:#VALUE!		ERROR:#VALUE!		0.78		150		170		ERROR:#VALUE!		ERROR:#VALUE!		0.78		170		200		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 32		NA

		M/L/A		Liquid		Mechanically-pressurized Handgun		Broadcast (foliar)		Landscaping, trees/shrubs/bushes		0.666		lb ai/gallon solution		1000		gallons solution		6050		2050		1360		No Data		No Data		No Data		8.68		0.868		0.1736		No Data		4030		1370		906		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		5.78		0.578		0.116		ERROR:#VALUE!		0.00268		0.000268		0.0000538		ERROR:#VALUE!		1200		12000		58000		ERROR:#VALUE!		1.87		0.638		0.423		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		1.87		0.635		0.42		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		49		130		190		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		51		150		230		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.49		1.3		1.9		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		0.51		1.5		2.3		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		AHETF		49478602		AHETF, 2014 (AHE1013; Handgun "ROW" Applicator)		D424145

		L/A		Granule		Belly grinder		Broadcast		Landscaping, trees/shrubs/bushes		0.666		lb ai/acre		1		acres		10000		9300		5700		No Data		No Data		No Data		62		6.2		1.24		No Data		6.66		6.19		3.8		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		0.0413		0.00413		0.000826		ERROR:#VALUE!		0.0000192		0.00000192		0.000000383		ERROR:#VALUE!		160000		1600000		8100000		ERROR:#VALUE!		0.00311		0.00289		0.00178		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		0.00309		0.00287		0.00176		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		26000		28000		41000		ERROR:#VALUE!		ERROR:#VALUE!		30000		33000		53000		ERROR:#VALUE!		ERROR:#VALUE!		31000		34000		55000		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		260		280		410		ERROR:#VALUE!		ERROR:#VALUE!		300		330		530		ERROR:#VALUE!		ERROR:#VALUE!		310		340		550		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		PHED		NA		PHED Scenario 30		NA





User Guide

		Using the U.S. EPA's Office of Pesticide Programs "Occupational Hander Exposure Calculator" (version date:  June 2018)



		1.  The only cells requiring user action for operations/calculations to work are																green colored cells.

		a.  In the "TOX and EXPO INPUTS" tab enter chemical-specific toxicological information (e.g., Points of Departure), absorption (if applicable), and body weight inputs

		b.  In the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs, application rates are entered based on pesticide product labels

		c.  In the "Summary Report" tabs, green-colored cells require choices from the cell's picklists to enable autopopulation

		2.  Calculating Exposure in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs

		a.  Filter columns A through E to match the use profile of the product or chemical being assessed.

		b.  Enter the application rate in Column F.  Be mindful of the default units in Column G.

		c.  Equipment/scenario-based default amounts handled (e.g., acres treated) are shown in Column H and I.  Units in Columns G and I need to cancel.  Note:  blanks in Column H indicate that EPA has yet to specify a default value for that use pattern.

		d.  Dermal and inhalation "unit exposures" (columns J-S of the "OccHndler_non-cancer" and columns L-U of the "OccHndler_Cancer" tabs).  Additional information can be found here:  https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-exposure-data

		i.  PPE acronyms

		SL = single layer, signifying a long-sleeve shirt, long pants, shoes and socks

		DL = double layer, signifying a second layer over a single layer of clothing, such as "coveralls"

		G = chemical-resistant gloves

		No G = no chemical-resistant gloves

		CRH = chemical-resistant hat

		EC = engineering control

		No R = no respirator

		PF10 R = respirator with protection factor of 10 such as a half-face filtering facepiece or a half-face elastomeric cartridge respirator

		PF50 R = respirator with a protection factor of 50 such as a full-face elastomeric cartridge respirator

		ii.  "Negligible":  EPA has determined that exposure during this use pattern is very low and does not require quantification.

		iii.  "No Data":  no data are available for this scenario or the PPE-level is inapplicable

		e.  Calculations are automated starting with "Dermal Exposure (mg/day)", then "Dermal Dose (mg/kg/day)", then risk estimates in terms of MOEs, ARIs, or Cancer Risks depending on the toxicological profile.

		i.  #VALUE!:  calculation includes a scenario where the dermal and or inhalation unit exposure is classified as "No Data" or "Negligible Exposure"

		ii.  #DIV/0! or 0:  either will appear if a required green cell in the workbook hasn't been entered or if a default amount handled/area treated is missing

		iii.  Acronymns

		MOE = Margin of Exposure

		ARI = Aggregate Risk Index

		f.  Data Sources:  following calculations, four columns provide references to the data sets supporting the "unit exposures", including the EPA Master Record Identification (MRID) and Data Evaluation Record (DER).

		3.  Summary Report tabs

		a.  These tabs autopopulate from the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		b.  They are intended to provide a quick method for copying/pasting values or tables into a document (e.g., MS Word).

		c.  Columns for PPE can be manipulated using the dropdown picklists.  As the entry is changed the exposure and risk estimates change as well.  

		i.  When a dermal and/or inhalation unit exposure is designated as "No Data" or "Negligible", applicable calculations in these tabs appear as 'blanks'.

		d.  Additional user manipulations:

		i.  Present different PPE configurations for the same scenario; accomplished by duplicating the scenario in the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs.

		In the "OccHndler_Non-cancer" and/or "OccHndler_Cancer" tabs, right-click the entire desired scenario-row, copy, right-click again, and insert paste row/insert copied cells.

		The same scenario auto-populates in the Summary Report tab, allowing for users to choose another PPE configuration if desired.

		ii.  Adding rows in the Summary Report; currently the Summary Report has a fixed number of rows that may fill up for an assessment with many scenarios.

		In either Summary Report tab, right-click the row separating the worker activities (e.g., row 20 "Applicator"), then Insert.  Repeat as necessary to accommodate the missing scenarios.

		To populate the new row (or rows), highlight the entire row above with existing content out to the table's last column and drag (or copy) the contents down to the newly created row (or rows).

		4.  Additional Miscellaneous tabs

		a.  "Crop-Target Category Lookup":  facilitates identifying crops or targets in terms of Crop/Target category in the "OccHndler_Non-cancer" and "OccHndler_Cancer" tabs.

		i.  For example, users will not find "Apples" as a Crop/Target category, however, the "Crop-Target Category Lookup" shows that "Apples" map to the "Orchard/Vineyard" category.

		b.  "40CFR180 Crop Groups":  similar to the "Crop-Target Category Lookup", this tab facilitates identifying crops or targets in terms of EPA official Crop Groups, which can then be viewed in the "Crop-Target Category Lookup" tab.

		c.  "Breathing Rates":  potentially useful for inhalation risk assessment, this tab shows the default breathing rates used in derivation of the default inhalation unit exposures.

		d.  "Update Timeline":  documents changes since the inception of the calculator.
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* Read the label

* Daily exposures can add up over time

* Consider a basic minimum PPE kit of gloves, long-
sleeves, pants, close-toed shoes, & eye protection.
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* Fitthe PPE to the situation

* Many exposures occur during mixing and
loading. | '\

* PPE goes on before you start, not just for

1 /
spraying. “ L & L



Consider this

Your hands are only 5% of your
body’s surface area...




Consider this

...but they perform

most of the contact
your body willdo in
a day.




Most pesticide exposures do not happen
during the application

. In 2000, an 18-month-old boy ingested » In 2003, a 49-year-old male took a sip

an unknown amount of paraquat
solution from a bottle found in his
father’s landscaping truck. He received
multiple-dose activated charcoal

treatment two hours after the ingestion.

He suffered from lack of oxygen during
the first 24 hours followed by
progressive liver, kidney, and cardio-
pulmonary dysfunction. The boy died
11 days after the ingestion.

from his coffee cup in which he had
poured paraquat because the product’s
bottle was deteriorating. He realized his
mistake and went to the Emergency
Department. At that time, he was
vomiting, cold and sweating profusely.
Doses of activated charcoal were
administered and his stomach was
pumped; morphine was provided for
esophageal pain; and he was intubated
to support breathing function on the
fourth day. Aggressive supportive care
continued until he died on the tenth
day.
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Protect the worker with
Personal Protective Equipment

Least
effective

For those in positions to make decisions about job site
management, ask yourself, “What other options are there?”
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Figure 11: AOPP by product type: Texas, 2006-2015 (n=1,971)
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The Northern New England Poison Center is your source for fast information and expert advice. Whether you've taken too much
medicine, spilled a chemical on your skin or just have a question, we are here for you Call us, chat or visit our poison index

1-800-222-1222
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Free anonymous help (most any language)
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7~ VERMONT

AGENCY OF AGRICULTURE, FOOD & MARKETS

Pam Bryer

Thank you!

pam.bryer@vermont.gov



Links:

State traffic statistics:
https://vsp.vermont.gov/trafficsafety/fatalities

Three electronic portals to search for pesticide products currently registered in

Vermont:
https://usaplants.vermont.gov/usaplants/ProductRegFSA/BrandSearch.asp

X
https://www.kellysolutions.com/VT/
https://www.npirs.org/state/

Our program homepage:
https://agriculture.vermont.gov/public-health-agricultural-resource-
management-division

Poison control:
https://www.nnepc.org/

NPIC -National Pesticide Information Center:
https://www.npic.orst.edu/
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