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11 Estimating Workplace Exposure and Industrial Releases
Using ChemSTEER

The current version of ChemSTEER (Chemical Screening Tool for Exposures and Environmental
Releases) and additional exposure-related information and resources are available at
http://www.epa.gov/oppt/exposure/pubs/chemsteer.htm. This chapter will provide a brief summary of
ChemSTEER. Please refer to the online resources for additional information.

11.1 What Does ChemSTEER Do?

ChemSTEER estimates workplace exposures and environmental releases of a chemical when specific
measured values or monitoring data are not available. It provides screening-level estimates using worst
case scenarios and input from other EPA methods and models.

11.2 How Does ChemSTEER Work?

As you enter the necessary information on your chemical and scenario(s) you “build” your assessment in
ChemSTEER by entering these values:
e Data on the chemical to be assessed, including:
0 Production volume (or assessed volume) (kilograms per year)
0 Physical/ chemical properties (known or estimated)
e Select at least one operation (or work place scenario); options include:
0 Pre-defined industry-specific / use-specific operation
or
o0 User-defined operation.

Then you select at least one release source/ exposure activity within each operation. Each source or
activity is associated with default models for calculating releases and worker inhalation and dermal
exposures.

Next you enter mass balance and container-related data, review the models selected and the model input
data, then run ChemSTEER.
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This chapter will summarize the entry screens or “tabs” in ChemSTEER, which are:

e General,

e Chemical,

e Operations,

e Operation Parameters,
¢ Releases,

e Exposures, and

e Optional Information.

11.2.1 The General Tab
This tab allows you to view and/or enter general
information related to the ChemSTEER
assessment, including:
e Assessment name,
e Date of completion,
e Assessor information,
¢ Contact information for the assessment,
e Report(s) summarizing information
received from a contact, and
e General comments related to the
assessment.

ilP02-9998 =
File Edit Reports Help
General | Chemical | Operations | Operation Parameters | Releases | Exposures | DptionalInformation |
General
Assessment Type: PN | Dale: [fosar/2002 ol Mo
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[Leslie Cravford
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(7035551234

[lerawtor@erq.com

Contact Information:

M1 0. Kenobi
(55515551212

Company Name: vz Chemicas, Inc
Sheet Addiess: [1313 Mackingbird Lane
Oy frgwhes
Stale: 2K Zip:[33993
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Vign/Update Cortact Repart(s) Wiew/Update Comments

-
| =/ PO2-9998

Fle Ede feports Hep

Genaral [ Chemical | Oipesations | Opaistion Paiameners | Relsates | Expotures | Dpond Iefomstion |
Chemical

Chemscal Nome: [Tokmne

Chessc s Catogery. |
Toarde Nomeli) |

Cheemicsl CAS Numbor

Toak Assscad Production Vokams PV [TT200 gl Type of Hosce: [

Imported Production Volume [PV 1200 kghm

Diommerste: Prockustion Vokaen [PVd). (73500 = kg
wea f5 €
gimel s | %€ 1000 |
ohmia [ €
7 T g
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ViewUijdale Exrrie Lands Lot Cherracal I " o

Parametens veith ted labeling aie citen mpofant dediultt uted in mati balance. contaned. snd model caleulafion:

11.2.3 The Operations Tab

11.2.2 The Chemical Tab

This tab allows you to view and/or enter information
related to the chemical to be assessed. The
Production Volume (PV) (amount of chemical to be
assessed) is an important input parameter because
it is used in many mass balance, container-related,
release, and exposure calculations.

The physical-chemical property parameters (e.g.,
vapor pressure, molecular weight) are needed by
some release and/ or exposure models.

An operation in ChemSTEER is a work place or a set of “homogeneous” work places with essentially the
same processes, equipment, chemical throughputs, procedures, and worker populations. Each work
place within an operation is assumed to have the same chemical releases and worker exposures
resulting from the chemical being assessed as the other work places within that operation. As you build
the chemical assessment you select one or more operations in which the chemical is manufactured,
processed, and/or used. Some examples of operations are:
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Manufacture,

Formulation of cleaner, and
Automobile spray coating.

Operation Relationships Subtab

Formulation of paint (User-defined Processing),

The relationships between multiple operations can be defined in ChemSTEER. A straight-series lifecycle
of more than one operation (shown below) is the default relationship configuration.

Paint
Manufacture —, amt: L Cleane.r Auto S.pray
formulation formulation Coating
100% PV
>

ChemSTEER allows you to re-define the operation

relationships. For example, the series above can be

rearranged into a more complex, branched lifecycle of operations shown below.

75% PV Paint Auto §
Manufacture 2 — i . W L0 .pray
formulation Coating
.| Cleaner
25% PV formulation

Sources/Activities Subtab

For each operation at least one release source or
exposure activity (shown to the right) must be
selected. This selection is critical, as it will
determine which default release/exposure models
are used for the calculations. A source/activity is a
source of chemical release to the environment
and/or an activity that results in a worker exposure
to the chemical within an operation.

El

| ChemSTEER 10/31/2002 Versian - 029998
Fi= Ede Repets  Help
| Geneial | Chemizal Dimabuns | Operstion Parsmetert | Meksses | Exposines | Dpsonal Inloimatan |

Dpesations
[rR—

udunrobie OEM Spray Costig

Updsts Qoeeatons
Descripion | | S Ininematice: |
Activity | Peisaze | Esposre
Unisacirsg Ligad Fewe Matenal o Diane Vew ew
Clearing Linuad Resduals fram Drms Used to Tsansport the Yex

Egupment Clearmng Losees of Liguads lom a Srgle. Lage Vessel Vew
L

Linuid Panduct inin Boities

[Usdsi saerfhamns |
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! ChemSTEER 10/31/2002 Version - PO2-9958
Fle £t fepots b
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10D Huesber of patating Cays
Mitxd Merrkom d B g )

Updels Parameten

Container Parameters Subtab

Container parameters (right) are the set of input
values that define the number of containers that
are filled with the chemical, emptied, and/or
cleaned during each operation. As with the mass
balance parameters, ChemSTEER allows you to
enter information about the containers that is
known and will calculate remaining unknown
parameters based upon a mass balance.

L D E
Fla Edt Heports Hel
Giesral | Chemical| Dperssons | Dpsration Parsmeters Fiekeases | Exporures | Optionsl Infomation |
Estimating Chemical Neleases
Al actorires thal have Escht When a ekeses
et T Bt Sokodl sach Eebaind
Activity §110 view parsmatets ot 1he o, and chok the Visw! Lipdst Button 0 vi el
st v
LU [ ——— |
s e i Pk Bl
Rirdnas Mockels) ot Selnctn Activiy
! |
Paramates |Tue vk ol [Vabse | Unes
E Sahadinn F o Dela Wiadel Fam T deerrrdess Gl
Fie Frequeney o L Dl ana 168 dagin
G Vapie Generstion Nate Model Oupt Model Pam  A0S611GE06 /1
M Mokt Wesghl Driu Chem Pam 42 dadors V“‘Iﬁ:‘"":‘"“’"
M5 Mumber of Sher Oelaut Mas: Pam 5 e
Oha: Opevalrrg Hues o b Acterly | Dl Cord Pasm DSUENHH ey
¢ Ceetsiovs Bair Dl Cont Paum B canisinersfe Bty Macnl
i Urvessal Gas Convtant Cerurare Madel Pam 0205 atm cmigmal K -
T: Tempershar Dl Meciel Pam 2 ¥
Vi Vokame Capachy of conaner Delut Cont Pam 1 galicsersne e el
VP Vapax Fresane Dol ChemFam 0029 tum
¢ Vapou Pressuar Concsion Faclos Dl Meciel Pam 1 dmersnniss:
Fun Madelz]

Mass Balance Parameters Subtab

Mass balance parameters (left) are the set of input
values that define each operation and associated
chemical throughputs. ChemSTEER allows you to
enter the information that is known and will calculate
remaining unknown parameters based upon a mass
balance of the chemical around the operation.
Consult the Help System to learn more about the
logic by which ChemSTEER makes mass balance
calculations.

=lP02-9998

Fle Edt Repurls Help

Gerarsl | Chemical| Dperatiorn  Opesabun Paameters | Meleates | Expasures | Opticnal Infomation |
Operation Parameters

[Manulactre
[
Frumudation o elnane
Auromobids DEM Spiay Costing

Mt Dalance Parameters [Cordamm Pararmeies |

e ihy the fota tabs below. Dotbie chck on anpiow to update i
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Hexd
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11.2.4 Releases Tab - Calculations

At least one default release model is associated
with each source/ activity within each operation.
The release models are used for calculating the
chemical releases to the environment that occur
during the activity. In the screen shown to the left,
the default model for calculating releases from the
‘Loading Liquid Product into Bottles’ source within
the ‘Formulation of Paint Product’ operation is the
EPA/OAQPS AP-42 Loading Model.
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Combinations | ~lick on the “View / Update

Combinations” button (shown in the previous
image) and you can review the input parameters
(shown on the right). Each release model
contains the input parameter values that are
necessary to perform the calculation by default.
Some values are obtained via previous input or
calculations (e.g., mass balance or container
parameters) or are pre-programmed defaults.
You may modify any of the model input
parameters provided they are not determined
through calculations performed in another input
screen.

B View / Update Release Model Information

Read-only and updatable infarmation about the selected release madel, including the model equation, mechanizm, basis, and
input parameters are listed below. Because the release can be calculated using several valid equations for this model, all of
the possible parameters that may be used are listed in the Input Parameters grid. Depending on the data walues for this
release, some of these parameters will not be required. To wiew options or change a parameter value, click an the label far
that parameter under the Type column. WWhen Type is Lser-defined, you must click on the cell under the value column and
type in your own value.

Activity: Loading Liguid Product into Boltles
Model: EPA/DAQPS AP-42 Loading Model

odel
E quation:

DR [ka/site-day] =[5 » 3800 = OHal / 1000 [a]
DR oceurs over [Fred) days/year =

Mechanizm: Displacement of air containing chemical vapor

Basis: [FFA/0ANPS AP-42 Loading Model

Parameter | Type [ \alue Cale [ vale [ Urits

Oha: Operating Hours far the Activity Drefault Cont Parrn 0.5061318 hours/day

1 Container Rate: Default Cont Parm BD containers/hr
R: Universal Gas Constant Constant i odel Parm 82.05 atm cm3/gmol K
T: Temperature Drefault Madel Parm 298 K

e Walume Capacity of container Diefault Cant Parri 1 gal/container
WP Wanni Pressiie Nefanlt Chem Parm nn23 tor

oK I Cancel

In the screen shown above you can also view the defaults and assumptions associated with the release
model. The default assumptions are conservative and often represent “worst case”.

k= View/Update the Value Calculation of the selected Model Parameter

%)

11.2.5 Releases Tab - Calculation
Results
Environmental release results provided by
ChemSTEER include:
e Media of release (l.e., air, water,
incineration, and/or landfill),
e Number of sites releasing the chemical,
e Daily release rate (kg chemical per site-
day),
e Days of release (days per site-year),
and
e Annual release rate (kg chemical per
year, all sites combined).

Az appropriate, view or update the Qrigin for this model parameter.
Model Parameter: LF: Loss Fraction
Type Origin Yalue
[ it Congervative for pumping 0.01
" Mon-default High End ta Bounding for gravity drain 0.00z2
i Mon-default Central Tendency for gravity drain 0.0007
Ok | Cancel
s ChemSTEER 10/31/2002 Version - POZ-9998 o

Fie Edt Reports Help
General | Chemical | Operations | Operation Parameters Releases | Euposures | Optional Information |

i~ Estimating Chemical Release:

All activies that have 2 chemical release are listed below. Each has one of more release estimation modeks associated with it hen a release
activity is selected, one of more release models will be shown in the Release Models] lit. Select sach model in the Release Madel[s) for Gelected
Activity list o view parameters for the model, and cick the View? Update hodel Information bution to view model equations and to change
parameler valies

Operation: |Fomulation of paint product = |

Release Activitt [\ oading Linuid Product into Botles ~|

Release Model() for Selzcted Activity
FPA/DAEPS AP-42 Loading Model

Release Input Parameters  Estimated Feleases |

| Media Wumber of

Sites.

Daly Release Rate
(ko/site-day)

Annual Release Rale | Days of Aelease
{kg/yr-all sites] [days/siteyi)

B
= I| Aeld o Remove &
Release madel

View/Update Model
Information
Modity Media of
Felease
View/Update
Combinations
Fun Modslis)

=] 1_EG05E-05 0014 168 EPA/DAGPS
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£

ELT =& 11.2.6 Exposures (Worker) Tab -

| Fia Lk Rapacts e

Ganaral| Chamcal| Operstons | Deatstion Pasnesars | Releates |Erpomaes | Optonadteioenstion | Cal cu Iatlo ns

Estimating Chemical Expases
S @;‘gﬁz;mwm‘;ﬁﬁﬁwmﬁwmmmmﬁ“ The exposure models in ChemSTEER are used to
e = calculate the worker inhalation and dermal exposures
oo AR Lo g rc i e | to the chemical during the activity. As with the release
e i s e s sources, each activity resulting in a worker exposure
— will have associated default inhalation and/or dermal
P 7 S 7S [T exposure model(s). In the screen shown to the left, the
T — T . ) waneeew| | default inhalation model for worker exposure to the
Cv: Viokume Concenisation of Chemical in Model Ouput | Model Pam 01 pem Dt model . . . . . .
o LA 7 N T 15 o “umue || Chemical vapor during the ‘Loading Liquid Product into
o e e = i 1 —— Bottles’ activity within the ‘Formulation of Paint
k: Mong Factoe Diefaul Mol Posm (i3] W:.nnle:'.v Lesrbmations . .
sfal™™ . - > Product’ operation is the EPA/OPPT Mass Balance

Model.

= View / Update Exposure Model Information

Each exposure model contains the input parameter
Read-only and updatable information about the selected exposue model, including the model equation, mechanism, basis,
H and input parameters are listed below. Because the exposure can be calculated using several valid equations for this model,
values that are necessary to perform the calculation N A S T TSR T sl AP T B T B e el s

exposure, some of these parameters will not be required. To view options or change a parameter walue, click on the label for

by defau |t Some Values are obta| ned V|a prev|ous :D;;?:forcfﬁvmdjhéhe Type column, When Type is User-defined, you must click on the cell under the value column and
input or calculations (e.g., container parameters, vty Loading Liuid Frodust o Botles

i ) Model: EPA/OPPT Mass Balance Model
associated release model calculations) or are pre- Mokl [ Emstan o

Equatiaon:

LADD =1 s ED # %) / (BW » ATc » 365 days/wr)

programmed defaults. You may modify any of the Ll
model input parameters (provided they are not
determined through calculations performed in

another input screen).

Mechanism: Inhalation of chemical wapars

Chenical Stele: [T

Basis: [ERa/OPPT Mass Balance Model

Pararneter \ Type |Va\ue Calc |Va|ue | Units:

M Molecular Weight Default Cher Parm 92 daltons
Miw/exp: Mumber of “wWarkers Exposed Default Model Parm 3 warkers/site
Q: Wentilation Rate Default Model Parm 500/ it3/min

T: Temperature Default Model Parm 2938 K

W Molar Volume Default Model Parm 24.45 Limol

WP Wannr Pressure Nefanlt Chern Parm Nnn2s o

0K Cancel

'l ChemS THER 1073172002 Version - PO2.9998 =B

|Fhe L Reports Helo |

! Genornl | Chomical | Dperatiors: | Dpesation Pausmeters | Relsases | Exporues || psional Infomation | }

Y N — Exposures Tab - Calculation Results

| ek e s Worker exposure results include the following

| change patameter vahier . . . )
e TR < estimates for both inhalation and dermal exposure:

| Eonmamcil [Covimg Ty P o ies 5 e PDR Potential Dose Rate (mg/day)

|| BB T AR B e LADD Lifetime Average Daily Dose

Inhalstion Expedire Modet EPAOPPT Mast Balarce Model Vapol

(mg/kg-day)
e ADD Average Daily Dose (mg/kg-day)
e APD Acute Potential Dose (mg/kg-day)

| Doennsl Moded Input Pistamestete | (nbaslaton Modsl Inpul Passete Scndy Eguoman Estmales Ig

Expusae — Estanale | ursts
Inhalsfion Poieniial Dinse Fae 37537 mgloy
Ifsalation) Lidstane v age sty Dase 0.014 syl
Inhalation &verage Dy Dn i or Flemave an
Inhalstion Acude Potervial Dose 4 E R mudsl
Dl Eposiae Do Rale 3

Diemmal Lirtime: dveragn Day Bnse " |
Devmal frvevage Dy Diee KE —

Desmal dcute Polential Dose 2 52 View/Update
Lombwigone
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11.2.7 Loading Solid Materials
The activity “Loading Solid Materials” is
evaluated using the model OSHA PNOR
(Particles Not Otherwise Regulated) PEL
(Permissible Exposure Limit).

11.3 Features of ChemSTEER

w View f Update Exposure Model Informalion

Fleadhonky snd updaisble information sbout e selscled expotire modsl ane thown below, Cick on the astotisted Type cokumn labelfor & parsmetst 1o change i's

‘s, el Ty s s, yuus ke yuus sk el e Vshus cohsan, To caoulals e sels of model sesuls. evisble te Model Farsneters [

Dutpust | oplicn and the Model Parsmsters for Oulput 2 cesion beiow, Hole that Dutput 1 patameleis are uted 1o cakculste the Duput | model resuls and Ourpar 2
fously : Use o ] !

the modiel prsticed) %

Actrty. Losding Sobd Product into Transpont Containgrt
Model USHA Tolal PNOR PEL-Lisdig Modsl

Moded || wCmubuh -
Causton: |Crn o KCk 4 e =
[ ¢ Inkhalslin /F sl amsosks, e
Foumis] of Evporare:
Cheicel Stee: RV - | [ Uncesiainty [nafi on moded, gy . e clata rk specic in indushy?]
™ Ervable Model Parameters for Ouged 1 ¥ Enabde Moded Pasmnelons lon Oulpl 2
=] Uppet Bonurnd -

Aasx  [ZHA PHOR PEL Limting Model

Parametser:

Pavameies | Tupn 2 | rigin 7 | Wnkae 2 [ Linis

EY. Vears ol Occupsbon Exposur Dl Mol Pasmn A0 years

e Exposunn Dusaticn Coratore Wodel Paum B husdoy
KCk: Mass corceniration of total ¢ Corvtant Model Paim 15 mgmd

HE: Humber of Silns Defous Hass Pam

et Humber o Workeis Expo Delauk Uses Speciied 1 workers/sie
REAT] Fraction of Chemical it Dtk T (1 dmrasnnies

8 Gpate cperaten s | 11.3.1 User-Friendly Design
| Formudation of pant proguct . .
= e ‘ ChemSTEER is designed such that new as well as
s s | experienced users can use the software to perform
[ Sotch Operaon: sin Ehasnc screening-level estimates. ChemSTEER walks you
Pan 1 .
il F ~1 | through the process of creating an assessment
I byt Total balches pen st ? [ — )
= Yuulwwﬁlmldl.hm;dnwlu-ﬁ:] :017 Scenarlo.
e o et na ——1 I Every screen has instructions that tell you what
I HMOchen Halch Mas: i of Chames kg/otbistch ([ E—— . .
—— | S | information must be entered before you proceed to
| ot e Porsmetrs Cotoin - the next screen. All default models are designed to
' v i ey : trin i .
m;“‘mnﬁ;ﬂmmmmm R be transparent and all assumptions and values are
Wit il Losid gl [ =] documented. ChemSTEER contains an extensive
¥ DMIchen Batch Mats Input of Chamical ko/ste-batch ﬁO )
Cotuil et Help System that documents the bases for every
model and every default value. The Help System
B owed | mme | e | also contains a library of background

documentation.

11.3.2 Creating Summary Reports and Saving Assessments

You can view and print an EPA-formatted
summary report (shown at the right). You can
also export the report into various types of file
formats (e.g., rich text format (.rtf)) to a choice
of destinations on your hard drive or external
disk. Assessments may be saved as
individual records in a database file containing
multiple assessments. Maintaining a
database of multiple assessments allows you
greater flexibility in organizing collections of
assessments.

| E IRER Report |= %]

4 woris b M o= | &S (oo v Totaz 00w 30f18

INITIAL REVIEW ENGINEERING REFORT Page # 10 ’f‘]

ID Numbher: FOZ-9988

Formulation of Paint

QCCUPATIONAL EXPOSURES ESTIMATE SUMMARY
Inhalation:

Exposure to Vapor
typical: 1.4076 wg/day over 9 days/vyr
worst case: 1.4076 myfday over 9 days/yr
Humber of workers with inhalation exposure: 3
basis: Unloading Liguid Raw Material from Drums

EPA/OPPT Mass Ealance Model.

<l m | (3]
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11.3.3 Next Version Expected Is Soon
The new version will have numerous enhancements from the current version. These enhancements
include:
¢ A new release model (solid emission during dust handling),
e Improved Initial Review Exposure Report (IRER) generator,
e More flexible mass balance (don't have to enter all parameters),
e Several new inhalation models (roll coating mist, Auto Spray Coating (polyisocyanates)),
e Cooling tower water additive use operation and three associated models,
e Capability of opening and modifying assessments that were originally created and last saved
using previous versions (after July 2003) of ChemSTEER,
e Revised number of worker calculation,
e Re-ordering the assessment sources/activities,
e Revised container parameters restore defaults, and
e Dual model output capabilities (including typical and worst-case for vapor models and small
volume solids inhalation).

11.4 Running the Sample Chemical, Isodecyl Acrylate, in ChemSTEER

The following information about isodecyl acrylate will be entered in ChemSTEER

The sample chemical, isodecyl acrylate (CAS No. 1330-61-6), is a liquid that will be imported into the
United States. Pure isodecyl acrylate will be used as a reactive diluent and processed to a 30%
formulation for use in radiation curable coatings and adhesives, and related materials.

Pure isodecyl acrylate will be imported in transport containers at 11,200 kg/year, and delivered directly to
the facility where it will be processed. For each batch (10 batches/year), isodecyl acrylate will be
transferred directly into a single reactor and processed to a 30% formulation. Worker exposure will be
prevented during transfer of pure isodecyl acrylate into the reactor via automated transfer equipment.
Furthermore, a fugitive emissions capture device will be utilized to prevent release of isodecyl acrylate
into the environment during transfer into the reactor. After formulation of each batch, the processed
material will be transferred into the 55 gallon drums in which it will be transported to buyers. A single
worker will be exposed by dermal contact and by inhalation during drumming. The reactor is cleaned
once per year; occupational exposure will not occur during cleaning of the reactor. Releases to the
environment will occur during drumming (fugitive releases to air) and cleaning of the reactor (fugitive
releases to air and releases to surface water).

Screen captures showing the steps in entering isodecyl acrylate in ChemSTEER are not provided here.

Readers can review Appendix G of this document which goes step-by-step through running ChemSTEER
with another chemical.
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Here are the results from running the sample chemical, isodecyl acrylate (CAS No. 1330-61-6) in
ChemSTEER

3/15/2005

INITIAL REVIEW ENGINEERING REPORT ID Number: Case Study

ENGINEER: Thomas Webb \
PV (kg/Zyr): 11,200.00 Import
CBI: No

SUBMITTER: The Green chemical corporation

USE: Reactive diluent in UV/EB curable coatings and adhesives.
OTHER USES:

MSDS: No Label: No

Gen Eqgpt: gloves/goggles/glasses/local exhaust ventilation/general
mechanical ventilation/other (please specify): Respirator: air
purifying/organic vapor/dust/paint mist/supplied air/other (please
specify):

Health Effects: corrosive/flammable/other (please specify):
TLV/PEL: CRSS:

Chemical Name: Isodecyl acrylate

Chemical category: Acrylate

S-H20: 0.00303 g/L @ 25.00

VP: 0.0227000010 torr@ 25.00
MWz 212.34 %<500 %<1000
Phys state

NEAT: out of user-defined Processing: solution
consumer use: No

SAT (concerns): Related cases:
Migration to groundwater: PBT rating: PBT
Health: Eco:

OCCUPATIONAL EXPOSURE RATING: NOTES & KEY ASSUMPTIONS:
POLLUTION PREVENTION CONSIDERATIONS

EXPOSURE-BASED REVIEW: No (0 criteria met)

1) # of workers exposed: >10007? No

2)>100 workers with >10 mg/day inhalation exposure: No
3) (a)>100 workers w/1-10 mg/day inh. exp. &

>100 days/yr: No

(b)Routine Dermal cant: >250 workers &

>100 days/yr: No
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3/15/2005
INITIAL REVIEW ENGINEERING REPORT CBI: NO
ID Number: case Study user-defined Processing Number of sites: 1

days/yr: 10

Basis:

Process Description:

ENVIRONMENTAL RELEASES ESTIMATE SUMMARY

Ailr

4 _3040E-03 kg/site-day over 1 days/yr

from: Equipment cleaning Losses of Liquids from a single, Large
vessel; Loading Liquid Product into Drums

basis: EPA/OPPT Mass Transfer coefficient

Model . ; EPA/OAQPS AP-42 Loading Model.

Ailr
9.6848E-04 kg/site-day over 9 days/yr from: Loading Liquid Product
into Drums basis: EPA/OAQPS AP-42 Loading Model.

Water

11.2 kg/site-day over 1 days/yr

from: Equipment cleaning Losses of Liquids from a single, Large vessel
basis: EPA/OPPT sin le vessel Residual Model, CEB standard 1%
resldual.

OCCUPATIONAL EXPOSURES ESTIMATE SUMMARY Tot. # of workers: 1
Inhalation: Exposure to vapor

13.9353 mg/day over 10 days/yr

Number of workers (all sites) with inhalation basis: Loading Liquid
Product into Drums; EPA/OPPT Mass Balance Model.

Dermal:

Exposure to Liquid at 30.00% concentration
529.20 mg/day over 10 days/yr

Number of workers (all sites) with dermal expo basis: Loading Liquid Product
into Drums; EPA/OPPT 2-Hand Dermal contact with Liquids Model.
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11.5 Entering Results from ChemSTEER in the Sustainable Futures

Worksheet
EXPOSURE MODELS:
INDUSTRIAL RELEASE AND EXPOSURE VALUES: CHEMSTEER
Process User-defined Processing Number of Release Days 10
SIC Code / NPDES # Number of Facilities 1

Occupational Exposure Values

Cancer LADD

Chronic ADD Acute APDR

Dermal 0.118 mg/kg-day

0.207 mg/kg-day 7.56 mg/kg-day

Inhalation

3.12 x 10 mg/kg-day

5.45 x 10 mg/kg-day 0.199 mg/kg-day

Environmental Release Values

Release to Water

11 kglyear (11 kg/site-day over 1 day/yr)

Release to Air (Fugitive) [drumming]

0.0097 kglyear (9.7 x 10™ kg/site-day over 10 days/yr)

Release to Air (Fugitive) [reactor cleaning]

0.0033 kglyear (3.3 x 10” kg/site-day over 1 day/yr)

Release to Landfill

Release from Incineration

Other Release Activities

EXPOSURE MODELS: |

INDUSTRIAL RELEASE AND EXPOSURE VALUES: CHEMSTEER

Process User-defined P;c-:cessing

Number of Release Days 10

| SIC Code / NPDES #

Number of Facilities l

Oécupgti_gi!al Exposure Values

[ - ) Cancer LADD

Dermal 0.118 mg/kg-day

Acute APDR
T.56 mg/'ke-day

_Chronic ADD
0.207 mg/kg-day

Inhalation

3.12x 10" mg/kg-day

5.45x 107 mg/kg-day | 0.199 mg/kg-day

Environmental Release Values

. Rt.]t.ah:? to Water

11 kg/year (11 kge"é.i.tc:-day over | day/yr)

Release to Air (Fugitive) [drumming]

0.0097 kg/year (9.7 x 10 kg/site-day over 10 days/yr)

_Release to Air (Fugitive) [reactor cleaning] .

0.0033 kg/vear (3.3 x 10 kg/site-day over 1 day/yr)

Release to L:_mdfill

Release from Incineration
| Other Release Activities
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