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About me




Overview

e Risk 101

 How pesticides are evaluated
* Tox tests
* Exposure

e Label is law
* PPE
e Details of buffers etc

e Important training and procedures
e 911, NNEPC, NPIC, know symptoms of product, avoid exposure

e Details of variances






How hazardous materials can be used with minimum harm.




Risk = Exposure x Hazard
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Risk = Exposure x Hazard




Risk = Exposure x Hazard

We must reduce
exposure to
avoid potential

risk.
(



Hazard

omor: WWATER

= Convulsions
= Gastrointestinal hypermobility J

Diarrhea

Tremor

Muscle contraction/spasticity
Pupil dilation

Nausea

Vomiting

Death




Hazard

World’s most toxic substance:

= Botulinum toxin LD, 1 ng/kg part per trillion

1/1,000,000 of this

_/

= Causes muscle paralysis




Hazard

World’s most toxic substance:
= 200 hospitalized annually
= ~5 die annually in US

‘Mb

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.




Dose Response Assessment

Formaldehyde




k = Exposure x Hazard




All chemicals regulations are not the same.
15 years
Registrations
Human health risk assessment
Ecological risk assessment
Economic analysis

Transparent

(licensure too)






“Six pack” }
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» LDg,
= Oral
- Dermal

= |nhalation



» LD, Percent Living

- Oral 100%

- Dermal

= |Inhalation 100%
62.5%

Dose at which 50%
< > of the fish die U

37.5%




LD,
Oral
Dermal

Inhalation

500

k * Not the most sensitive

Not the least sensitive
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» Eye damage assays



» Hypersensitivity testing



Standard test species
Honeybee
Birds (duck & qualil)
Fish (bluegill & rainbow trout)

Aquatic invertebrates (water flea,
midge, shrimp)

some saltwater species

Vascular, non-vascular plants



Proportion of species affected

0.9 ~

0.5 ~

0.4

0.3 A

0.2

°o Common Carp
ead.Mirifiow
Squitg-+"

outherii House Mosquito
Zebra'Danio

o Caddisfly Family

o Blatk Beetle

o #Asian Tiger Mosquito

o Fathead Minnow

o Idyfly Family

o Raifibow Trout

o Biackfly

o Pragonfly Order

0.10 1.00 10.00 100.00 1000.00
Stressor Intensity

SSD for bifenthrin



Proportion of species affected

0.9 ~

0.5 ~

0.4

0.3 A

0.2

Example stream
concentrations o Common Carp

ead.Mirifiow
Squitgs

outherii House Mosquito
Zebra'Danio

o Caddisfly Family

o Blatk Beetle

o #Asian Tiger Mosquito

o Fathead Minnow

o Idyfly Family

o Raifibow Trout

o Biackfly

o Pragonfly Order

0.10 1.00 10.00 100.00 1000.00
Stressor Intensity

SSD for bifenthrin



» Exposures over long time frames
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acute and chronic time

/ Exposures in-between
} periods

» Exposures over long time frames



» Exposures over long time frames

How well babies grow



» Exposures over long time frames
/
o Growth Rodent & Non-rodent

T~



» Exposures over long time frames



» Exposures over long time frames

_— Life-long exposures &
whole-animal outcomes
(organs, blood, tumors, etc)



» Exposures over long time frames

Neurotoxicity tests
+— 2 species



» Exposures over long time frames

How it gets into/leaves the
.— body & immune system
effects



» Exposures over long time frames

Endocrine effects?

v/



» Cancer assays {




2015 IARC placed glyphosate into
their Group 2A categotry.

US EPA, EU, Japan, Australia, New
Zealand, Canada, WHO, and many
other governments do not classify
glyphosate as carcinogenic to
humans.

Hazard vs Risk

https:.//www.compoundchem.com/2015/10/26/carcinogens/
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2015 IARC placed glyphosate into
their Group 2A categotry.

US EPA, EU, Japan, Australia, New
Zealand, Canada, WHO, and many
other governments do not classify
glyphosate as carcinogenic to
humans.

Hazard vs Risk

Bacon

Red meat

Coffee

Hot tea

https:.//www.compoundchem.com/2015/10/26/carcinogens/



O

Not all tests are j (Tally of which tests
required for each have been

product submitted to EPA



» Dose response assessment

» Role of EPA is to find the uses
and protective measures that
allow us to use a product
without effects.



» Dose response assessment Increasing harm

» Role of EPA is to find the uses
and protective measures that
allow us to use a product
without effects.



» Dose response assessment

» Role of EPA is to find the uses
and protective measures that
allow us to use a product
without effects.



» Dose response assessment

» Role of EPA is to find the uses
and protective measures that Increasing exposure dose

allow us to use a product

without effects. é

e Ne Ne Ne Ne



» Dose response assessment

» Role of EPA is to find the uses
and protective measures that
allow us to use a product
without effects.

Nothing
Nothing

Nothing



» Dose response assessment Pow

» Role of EPA is to find the uses
and protective measures that Nothi
allow us to use a product Nothing
without effects.

Nothing



» Dose response assessment Pow

» Role of EPA is to find the uses
and protective measures that Nothi
allow us to use a product Nothing
without effects.

Nothing



Cholecalciferol

O
O



Human health:

“Risk Cup”
Applicator exposures
PPl Xposu Apples
Bystander exposures Corn

Drinking water
Food exposures _ & all other foods

Drinking water exposures -‘
A few random exposures
Amount of

exposure with

All tallied up for children & adults across acceptable risk

our life span

Residential uses
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w <X o QO un Do uw



Ecological risk assessment:

Drift Ingested/absorbed/breathed

Solubility Accumulated in the body

Soil movement Exposure differences across all life
stages

Volatilization

Breakdown rates












Runoff is the over-the-surface
movement of water.

Pesticide movement in runoff is
dependent on the chemical nature of
the chemical, but...

Surface characteristics are important.









Measured in half-lives
_Or_
amount of time it
takes %2 of the
volume to disappear

&



Chemical half-life

Large spectrum of half-lives
Acephate 3 days

DDT 50 years

Differs between
Soil - on plant - in plant — water

Doesn't match the period of
time where the pesticide is
working

Half-life times five 97.5% gone

Half-life (days)

Azadiractin 5
Bifenthrin 26 - 102
Chlorantraniliprole 204 - 597
Glyphosate 1-68
Pyrethrins 2-12
Trichlofon (Dylox) 18










Label is the law

Read It
 Microscope?
e 50+ pages



Access weather conditions
wind speed
Inversion
wind direction

temperature

Cannot spray if wind exceeds




Record all sensitive areas within 500 feet of the target area
Applicator must minimize exposure to humans and animals
Application must stop if unprotected persons may be exposed
Neighbors can consent to drift

Label must always be followed where more restrictive

Drift management plans can help

Variances allowed



Trade Name
 (Refers to this
specific formulation

il

of herbicide)

Chemical Name
(Shows what active
ingredients are in
the formulation)

Active Ingredient

Concentration
(Important to know
this to determine
rates and solutions
for application)

EPA Registration

Number
(kind of like a social

security number for
herbicides. Each
specific formulation
must be registered
with the EPA)

RODEO —-Page 1



PPE

Requirements
(You must follow
these requirements
when applying this
particular
herbicide)

Description of

Herbicide Use
(Tells you what type

of species and what
locations it is legal
to apply this
herbicide)

Hazard

Statement
(Volunteers can

\/

only apply
herbicides labeled
as ‘Caution’)

RODEO —-Page 1



Contact
information for

__ Manufacturer
(In case of health of
environment
emergency)

General

information
(Basic information
on how the
herbicide works,
how long it takes to
see visible signs of
effects, and
conditions to treat)

RODEO - Page 2



Cautionary

statements

(To avoid
unintended injury
to desirable plants)

RODEO - Page 3



Spray solution
chart

(Used by mixer to
determine amount
needed for
different solution
strengths)

Control
recommendations
(Specific
recommendations for
control of different
categories of weeds)

RODEO - Page 6



Species specific
control
recommendations
chart

(Label gives specific
control

recommendations for
certain species)

RODEO - Page 7



Wetland/aquatic
information

(If you herbicides in
or near water, it is
crucial that you use a
product labeled for
use in aquatic areas.
This section gives
specific information
about this type of
application)

Sites specific
control

recommendations
\ chart

(Label gives specific
control
recommendations for
certain sites)

RODEO - Page 11




Mixing
Information
(Important
information on which
other herbicides are

compatible with this
specific herbicide and
what rates to use and
how to mix them
correctly)

RODEO - Page 12



Wetland/aquatic

information

(If you herbicides in
or near water, it is
crucial that you use a
product labeled for
use in aquatic areas.
This section gives
specific information
about this type of
application)

Information on cut
Stump treatments
(Specific information
on the rates and
methods used for
this application type)

RODEO - Page 14



Where do the PPE recommendations come from?



Home Insert Page Layout Formulas Data Review View Help MetaXL £ Tell me what you want to do
& Times New Roman 12 - A AT = = = - b, Wrap Text General
& -
< B I U - =8 < O - ﬁ' = = = £= 3= Merge&Center - $ T
sboard ] Font ] Alignment [F}
&7 Fe
5 B C D E
Green cells = input required to perform
CHEMICAL INFO calculations
Active ingredient: ( |bife-nthrin \
Exposure Duration:

Short-Term

(for multiple exposure durations, create new files)

Toxicity
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POD (mg/kg/day) - oral dose or inhalation HED 31 https:/iw
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MOE = NOAEL/Estimated Exposure Dose

Ratio of: how bad is it?

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

MOE over 100 is considered acceptable



MOE = NOAEL/Estimated Exposure Dose

Ratio of: how bad is it?

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

MOE over 100 is considered acceptable

N MOE MOE MOE
~ /> ppm > _ s > _ s > 150

EEC =50 ppm 50 5 0.5



Here are modelled data from EPA

Exposure Scenario

MOE > 100 Acceptable |

Combined MOE Values

The Larger the Better

. Application .
Formulation pp_cat © @Layem N@ Single Layer | Gloves Double Layer | Gloves
Equipment
Granule Shaker can 15,000 61,000 18,000 150,000 380,000 18,000 150,000 380,000
Granule Belly grinder 26,000 31,000 28,000 33,000 34,000 41,000 53,000 55,000
Liquid Backpack 130 130 240 260 260 410 450 460
liqud  Manually-pressurized 77 78 5,700 15,000 17,000 6,000 17,000 20,000
Handwand
Mechanically-
Liquid echanically 49 1 51 130 150 150 190 230 230
pressurized Handgun
Liquid Injection equipment PC 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

N

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

. Application : i
Formulation pplicatio @ Layer | No@ @ Layer | GK)\ID Double Layer | Gloves
Equipment
Granule Shaker can 15,000 0 61,000 18,000 380,000 18,000 150,000 380,000
Granule Belly grinder 26,000 31,000 28,000 34,000 41,000 53,000 55,000
Liquid Backpack 130 130 240 260 410 450 460
liquid ~ Manually-pressurized 77 78 5,700 17,000 6,000 17,000 20,000
Handwand
- Mechanically-
Liquid . 49 1 51 130 0 150 190 230 230
pressurized Handgun
Liquid Injection equipment PC 38,000 39,000 39,000 200,000 230,000 230,00 240,000 290,000 300,000
No respirator Half-face = Full-face @ Norespirator Half-face = Full-face @ No respirator Half-face = Full-face

N

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

Combined MOE Values

Exposure Scenario MOE > 100 Acceptable | The Larger the Better

Formulation e e Single Layer | No gloves Single Layer | Gloves Double Layer | Gloves

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
o Manually-pressurized
Liquid 77 78 5,700 17,000 6,000 20,000
Handwand
Liquid Mechanically- 1 5

pressurized Handgun

49 1 130 0 150 190 0 230
Liquid Injection equipment PC_38,000 39,000 39,000 200,000 230,000 230,00 240,000 290,000 300,000

No respirator Half-face = Full-face @ Norespirator 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

MOE > 100 Acceptable |

The Larger the Better

: Application .
Formulation pp_cat © @Layem N@ Single Layer | Gloves Double Layer | Gloves
Equipment
Granule Shaker can 15,000 61,000 18,000 150,000 380,000 18,000 150,000 380,000
Granule Belly grinder 26,000 31,000 28,000 33,000 34,000 41,000 53,000 55,000
Liquid ckpack 130 130 240 260 260 410 450 460
Manually-pressurize 77 78 78 5,700 15,000 17,000 6,000 17,000 20,000
Handwand
Mechanically-
Liquid echanically 49 51 51 130 150 150 190 230 230
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 = 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

MOE > 100 Acceptable |

Combined MOE Values

The Larger the Better

. Application .
Formulation pp_cat © @Layem N@ Single Layer | Gloves Double Layer | Gloves
Equipment
Granule Shaker can 15,000 61,000 18,000 150,000 380,000 18,000 150,000 380,000
Granule Belly grinder 26,000 31,000 28,000 33,000 34,000 41,000 53,000 55,000
Liquid ckpack 130 130 130 240 260 260 410 450 460
Manually-pressurize 77 78 78 5,700 15,000 17,000 6,000 17,000 20,000
Handwand
Mechanically-
Liquid echanically 49 51 51 130 150 150 190 230 230
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 = Full-face

MOE under 100 = risk is too high ----except backpack sprayers




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

: Application .
Formulation pp_cat © @Layem N@ Single Layer | Gloves Double Layer | Gloves
Equipment
Granule Shaker can 15,000 61,000 18,000 150,000 380,000 18,000 150,000 380,000
Granule Belly grinder 26,000 31,000 28,000 33,000 34,000 41,000 53,000 55,000
Liquid ckpack 130 130 240 260 260 410 450 460
Manually-pressurize 77 78 78 5,700 15,000 17,000 6,000 17,000 20,000
Handwand
Mechanically-
Liquid echanically 49 51 51 130 150 150 190 230 230
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 = 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
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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

. Application :
Formulation pplicatio @ Layer | No@ Qﬂgle Layer | GK)\ID Double Layer | Gloves
Equipment
Granule Shaker can 15,000 0 61,000 18,000 380,000 18,000 150,000 380,000
Granule Belly grinder 26,000 31,000 28,000 34,000 41,000 53,000 55,000
Liquid ckpack 130 0 130 260 410 450 460
Manually-pressurize 77 78 78 5,700 15,000 6,000 17,000 20,000
Handwand
- Mechanically-
Liquid . 49 51 51 130 150 190 230 230
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 = Full-face

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

Combined MOE Values

2RSS MOE > 100 Acceptable | The Larger the Better
Equipment
Granule Shaker can 15,000 0 61,000 18,000 380,000 380,000

34,000 55,000

Granule Belly grinder 26,000 31,000 28,000

Liquid ckpack 130 130 260 460
Manually-pressurize 77 78 78 5,700 15,000 6,000 17,000 20,000
Handwand
- Mechanically-
Liquid . 49 51 51 130 150 190 230 230
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

y 4
MOE doesn’t increase 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

Combined MOE Values

Exposure Scenario MOE > 100 Acceptable | The Larger the Better

: Application . .
Formulation pp_cat 0 Single Layer | No gloves ‘ Single Layer | Gloves ‘ ‘ Double Layer | Gloves
Equipment |
Granule Shaker can )0 150,000 380,000
cranu® Belly grinde: The language on labels is nc?t just a bunch of mao!e-up directions o 53,000 55 000
by the manufacturer or their attorneys. PPE requirements and
Liquid Backpack usage details are highly dictated by EPA. ' 450 460
el 0 17,000 20,000
Handwand
Mechanically-
Liquid ecnanicaly 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

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.









Wear PPE

e Read the label -that is the minimum
* Daily exposures can add up over time

e Consider a basic minimum PPE kit of
gloves, long-sleeves, pants, close-toed
shoes, & eye protection.



Wear PPE

e Fit the PPE to the situation

* Many exposures occur during mixing
and loading. PPE goes on before you
start, not just for spraying.



Consider this

Your hands are only 5% of your
body’s surface area...



Consider this

...but they perform
most of the contact
your body will do in
a day.



Early recognition of the signs and symptoms of pesticide poisoning,
and immediate and complete removal of the source of exposure may save a
person's life.

Upset stomach

Pinpoint pupils

Watery eyes

Runny nose

Excessive salivation (drooling)
Excessive sweating

Tingling and numbness
Dizziness

Skin irritation or rash
Difficulty breathing
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Response to chemicals is different between
and within pgeopie

Idiosyncratic Toxicity
& Undarhing Cedl Siness
HLA Rk Allile

m Mild Toxicity
Ability 1o Adapt
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« Uniform service? Work showers?

* Wash work clothes in very hot water with strong detergent
* With an empty machine, run a hot water wash

* Hang them outside to dry on clothesline

* Do not mix work clothes with any other family laundry



Limit Exposure

——

* When is chance of exposure greatest?

« Don’t make applications upwind of where
you are standing

+ Don’t walk through a recently treated area
(especially true with foliar applications)

« Don’t spray herbicide over your head




Limit Exposure

* Wash your hands before eating, drinking,
chewing gum, using tobacco or the toilet

* Consider using herbicide dye to more
easily recognize exposure

* Re-entry restrictions



PPE and Re-Entry

“

* Long-sleeved shirt and long pants

* Shoes plus socks

* Entry Restrictions for Non-WPS Uses:

For applications on rangeland and permanent grass pastures (not
harvested for hay) and non-cropland areas, do not enter or allow worker
entry into treated areas until sprays have dried.



Contacts for pesticide questions:

1-800-222-1222
https://www.nnepc.org/



Pesticide Use in/on Surface Waters or
Near Wetlands

-‘”- AN NS ms}h.gi Q‘

e You need a waste dlscharge Ilcense from DEP to apply
any pesticide to a water of the state

=7\
7

7
P
—

e \Waters of state:
e Lakes, ponds, rivers streams, marshes & wetlands

 And any water that connects to them
e Even use of Bti mosquito dunks requires a permit unless done §

in a fully contained water source
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DEP General Permit Contact

* Gregg Wood
* (207) 287-7693

* Ask for someone in “Waste
Discharge Program”

e (207)287-7688




Application near
waters & wetlands

* BPCRule - No broadcast application within 25
feet of the high-water mark

* Non-broadcast “spot treatment” defined:
* Directed away from surface water;

* Directed at specific pest organisms or
infestations in a manner that minimizes
deposition to non-target species and areas;

* Conducted using non-powered application
equipment capable of targeting pest
organisms while avoiding non-target
species;



Application near
waters & wetlands

* More on “spot treatment” defined:

e During any calendar year, is confined to no
more than 20% of the area located within
25 feet of surface water and

* During any calendar year, does not cover
any one contiguous area greater than 100
square feet;

* Must not violate Shoreland Zoning
Restrictions regarding vegetation removal.



Va r| a n C e S http://www.maine.gov/dact/php/pesticides/download_library.shtml

* The Board allows for a variance
 Must achieve similar protection of the waterway, or
 Must show a balance of risk and benefit

e Many vegetation management programs apply
for a variance from the drift rules

e You must follow the variance agreement

 May include specific buffers around
e water, homes, gardens, lawns, playgrounds and other sensitive areas

e Addition of spray thickener adjuvant
e Notification in news media, etc.




Contacts for pesticide questions:

Maine Board of Pesticides Control

287-2931

pesticides@maine.gov

Pam Bryer
pamela.j.bryer@maine.gov
592-5146



Posting considerations

When posting signs
e Easily seen from all points of normal ingress
e Phone number on the sign is answered by someone
who can

 provide quick meaningful answers

« quickly get information about an application done on
that same day



Posting for sidewalks and trails

Sidewalk - paved or constructed pedestrian
walkway adjacent to a road

Trail - marked passage, path or route used by
the public for foot, bicycle or similar means of
transport

e Does not include rights-of-way primarily used

by registered vehicles; (automobiles, ATVs or
snowmobiles).



/ o 7¥

* Posting for sidewalks and trails

Must use one or more of the below methods

* Post signs at a kiosk and/or prominent points of ingress
and egress

e Post signs in areas frequented by the public and in the
vicinity of the application, i.e., commercial, retail or
institutional buildings or public gathering places

e Above signs must be:

» Must be posted for 48 hours

» Must be conspicuously positioned with print of sufficient size
to be readily observed

e Provide public notice through a website, listserv or print
publication of local or regional relevance
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