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Appendix G. ChemSTEER Case Study

Mock PMN Information

EPA primary uses ChemSTEER to assess new chemicals submitted for PMN review under TSCA section
5. This Case Study presents a hypothetical set of input values developed for a “mock” PMN. These
values are consistent with information typically submitted for a new chemical review. The ChemSTEER
spreadsheet formats of this information is shown on the following pages.

Brief Description of the Scenario

The chemical that is being assessed is a semivolatile liquid used as a chemical intermediate. It is
manufactured in formulation at a concentration of 80%. The formulation is then sold to other facilities to
be used in other reactions (i.e., the chemical will be destroyed in the reactions).

The manufacturers perform QC sampling of the formulation before it is loaded into drums for distribution
to the users. The manufacturers also clean the reactor vessel once every 5 batches.

The users receiving the drums of the intermediate formulation containing the chemical (at a concentration
of 80%) pump it from the drums and into the process. When a drum is emptied, the residues are rinsed
with a solvent that is subsequently incinerated.

Information on the Chemical to be Assessed
e Production volume (PV) = 100,000 kg/yr
e Name = “Case Study Chemical’
e Molecular weight = 150
e Vapor pressure = 1 torr
e Density = 0.815 g/cm®

Information on the Manufacture

e Performed at one site

e Batch size is 1,000 kg of the formulated product (80% chemical) per batch

e 12 hours per batch; 1 batch per day

e Process description: Reactants are added to reactor -> Formulation (80% chemical) sampled ->
Formulation loaded into 40-gallon drums for distribution to user sites -> Reactor vessel is rinsed
with water every 5 batches

e 4 workers performing sampling, drumming, and reactor cleaning activities:

Activity Concentration | # Workers | Hrs/day Days/yr

Sampling 80% 4 0.02 125

Drumming 80% 4 ChemSTEER will estimate hpd and dpy
Cleaning reactor <80% 4 15 25

G-1



Sustainable Futures / P2 Framework Manual 2012 EPA-748-B12-001
Appendix G. ChemSTEER Case Study

Information on the Use

e Use rate = 10 kg formulation per site, per day (formulation contains 80% chemical)

o Use sites operate 250 days per year

e Process description:
Formulation containing 80% chemical is metered from drum into the process -> chemical is destroyed in
the reaction/converted to a new substance -> empty drums are rinsed with solvent before disposal ->
used solvent is incinerated

e 3 workers per site are involved in handling the formulation containing the chemical:

Activity Concentration | # Workers | Hrs/day Days/yr

Unloading 80% 3 ChemSTEER will estimate hpd and dpy

Cleaning reactor <80% 3 0.5 ChemSTEER wiill
estimate dpy

The ChemSTEER spreadsheet formats of this information is shown on the following pages.
The images are the Blank Spreadsheet of Model Inputs, and the Completed Spreadsheet of Model
Imputs.
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Blank Spreadsheet of Model Inputs

OPERATION(S): Madia of Release
Workplace / workplaces with samefsimilar operations  Waler Inhalation
such that estimates of releases and exposures Air Dermal
can be assumed fo be the same. Landfilf Dininking water
Incinaration
Manufacturing
{PMN chemical is created or formed)
vp [Example Release(s) o
Mw Need 3 vanables for chemSTEER entry * equipment clzaning T
Density Production Volume? * sampling
Sol # of sites?
Batch size?
Baiches/Year? E 14 ivifi
Wi fraction? * loading into transport
SATModel # of workers? containers
ECO (EpiSuite) * sampling
Health (SARS) Site(s) typically controlied by the submitier
minimal in number (1 - 3), lower # of workers
| r. singhe point releases

SUBSEQUENT OPERATION:
fransport of product / chemical:
-- and f\r'[Z-f' !ii-f GOt e
Processing
{PMN chemical neilher crealed or destroyed)
faw materials I
{producy i MNeed 3 variables for chemSTEER entry * equipment cleaning
OR # of sites? * container residue
im M batches per year or operating days?
Valume Importad? Wi fraction chemical in product?
# of workers? [Exposure Acivinas(s) -
* unloading & loading containers
* vapor release from unloading
Sites controlled by the submitier and others & loading operations
UBSE NT RA ]
transport of product / chemical:
o and ?.'fl'.-F' t_".':r COniEmner
Use
{PMMN is transformed or destroyed) Example Release(s)
*equipment cleaning =~
raw maferials : Need 3 vanables for chemSTEER entry "container residue
# of sites? * End use releases
F%PMN in Product Use Rate?
Wi fraction chem in product? Activifi
Operating days/year? unlpading transport containers
end use activities:
Sites typically controlled by others * coating applications
Can have 1000's use siles, large # of workers * unit operations and processing
gmaller releases over a number of siles * Miscellaneous activities
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Completed Spreadsheet of Model Inputs

OPERATION(S): Media of Relgase
Workplace / workplaces with same/similar operations Water inhalation
such that estimates of releases and exposures Air Darmal
can be assumed to be the same. Lanafil Drinking waler
Incineration
Manufacturing
(PMM chemical is created or formed)
VP 1 semi volatie quid Example Release(s)
MW 150 Need 3 varables for chemSTEER entry:  |* equipment cleaning _.'"Ig vessel
Density 0.815 Production Volume? 100,000 * sampling x
Sol # of sites? 1 *rinsed w/ watre every 5 balches
Baich size? 1000
BatchesYear? 1Exposure Activiti
Wt fraction? BO% * loading into fransport
SAT/Model # of workers? containers *
ECO (EpiSuite) " sampling x
Health {SARs) Site{s) typically controlled by the submitter “leaded into 40 gal drums

raw matenals
(product/chemica

ranw rn:.a;ﬂ'gls

SPMM in Product
BO% in formulation
40 gal drums

minimal in number (1 - 3), lower # of workers
larger, single paint releases

SUBSEQUENT OPERATION:
transport of product / chemical:
% and type of conlamer

Y= and type of conlaner:

* equipment cleaning
* container residue

[Expostre Activities(s) >

* unloading & loading conlainers
" vapor release from unloading
& loading operations

Use
(PMM is transformed or destroyed)

Nead 3 variables for chemSTEER antry;
# of sites?
Use Rate?
Wi fraction chem in product
Operating days/year?

Sites typically controlled by others
ICan have 1000's use sites, large # of workers
smaller releases over a number of sites

10 kg formulation | site / day
BO%
250

Exam
“equipment cleaning
“container residuea

* End use raleases

Release{s

mncanarated
desirmyed

L]
|unloading transport containers  x
end use activities:
* coating appiications
* unit operations and processing
* Miscellaneous activities
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The ChemSTEER Help System

The ChemSTEER Help System provides extensive descriptions of how ChemSTEER is organized, and
how the release and worker exposure estimates are made in an assessment. Full documentation is
included on each of the methods and models that are used to perform the calculations (e.g., input
parameters, default settings and values, equations that are used, and associated logic algorithms).

All users are strongly encouraged to review this Help System prior to creating their first assessment and
use it regularly as a resource to assist in future assessments. Taking the time to learn and understand
the complex functions of this tool will enable you to perform screening-level assessments of
environmental releases and worker exposures with greater ease and flexibility.

To access the ChemSTEER Help System, click on the Help menu item and select Index. Then, simply
select a topic from the menu on the left and view the content in the screen on the right.

<% ChemSTEER Help HEE
Fie Edt Bookmark Options Help
Heplopes Back | Pt | <« | » |
'\H Contents |% frdsxl a4 &ﬂﬂ:hl General Guidelines for Release Assessment ﬂ
=1L Introduction - Last revised: September 18, 2002
E Background and Purpose of ChemSTEER
(E] Cunent/Future Version Information Detaded descriptions of the environmental relsase models are cortained in
[E] Logic and Layout Information several Help System topice, organized according o the type of release
|E] List of Current Known ssues (.., Boquid or solid) and media of release (e.g., to air or other media),
|£] When ta Use ChemSTEER Simply chick on the desired grouping of models in the Help System Table of
2] Inappropriate Lise and Linitations of ChemSTEER Contents to access these detailed descriptions.
E] Sources of Methods and Madels in ChemSTEER
2] Providing Feedback Chick on the following link to view a pre-publication draft of Chapter &,
[+ Q Getting Started Section 5.3 of the EPA's Green Engineering Texthook, Green Engineering:
[+ @ Guide to the ChemSTEER Menus Environmentally Conscious Design of Chemical Processes. This section
Bl Q Guide ta Using ChemSTEER Tabs contains general guidelines for release assessment.
- @ Operations Available for ChemSTEER Assessments
] @ Releaze Source/Exposure Activilies Chapter 8. Section 8.3 Draft

= ChemSTEER Estimation Methads and Models
[£] General Information on Using Madels

!j Caleulating Two Sets of Results from a Single Model More information abow the textbook Rself is available from the following link

- : on EPA’s website:
=L Erwiranmental Releaszes
!_'f] General Guidelines for Rel
18] Quick Summary of ChemSTEER Rerwe Mode&s ity e ena oo fopptindr fareenenginesring desthook html
= Madels for Calculating Releases to Air
[+ & Models for Calculating Releases to Other Media | Each manutacturing, processing, and use operation to be assessed ks
23] Madels for Calculating Multi-Media Releases anatyzed to determine the sourcesfactivities that can result in releases to
[+ @ Models for Calculating Releases of Liquids the environment that are to be estimated. Once these sources/activties are
o] Q Madels for Calculating Freleases of Salids identified, a general hierarchy of preference may be usedto det_erm_ine honwy
B LLJ Worker Exposures to quantify each release fram each sourcef activity. The fallowing list

shows the potential methods for quantifying releases in arder (generally)

lj General Guidelines for Exposure Assessment from the most preferred to the least preferred

;..] Quick Surmmary of ChemSTEER Inhalation Exposure H

[ Phciial, € iimian mins md CharnE TEED Myawsnal B e B
rT Ld 1. Messured release monttoring data for the chemical, including ﬂ

al
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The ChemSTEER General Tab - Entering General Information

ﬂ ChemSTEER 05/27/2004 Version - 0000

File Edit Preferences Beports Help
General |Cherm:ai| [Jpem\icm] DOperation Pammelels] Re!easesl Euposuresl UptionaanmmaﬁmI

- General

Aszsesement Type: |PMN

Conzclidated Cage; ]ﬁa

Last Saved|  7/13/04 3:18:52 PM

Status: [CEB Stalf Dialt

-

Fiscal Year: [~
Assessment Identifier: m Date: m CBI: F Number of Contact Fleparts: iT
Assessorg
Name: [Scolt Protheio |L Crawford
Affilation: [I5 EPA [ERG. Inc [Contractor)
Phone: [PI25551234 [ossssoeEr

Emait |orotheso.scolt@epa gov

ﬂeslie.crawford@mg.mn

Company Name: [XvZ Chemical Co. Revision Notes / Assessment Overview:
StieetAddiess: [T373 mockingbrd Lane I-|
I
City: Jargwhere
State: EE lecm
. Updale Revision Notes 2
Update General Information View/Update Contact Report(s) i Overys

When you click the General tab (above) a screen displaying general information about the assessment is

shown. To add or modify the General information, click the Update General Information button.

Select the Assessment Type — choose from this list of various EPA labels to describe assessment
types that EPA uses ChemSTEER to perform.

Enter an assessment Identifier — Enter a descriptive unique title in this field. This field will be the
saved “name” of your assessment and is the primary means of identifying this assessment
among a list of assessments in a single ChemSTEER database file.

Verify/modify the Date of the assessment — this field is automatically populated with the current
date for a new assessment. You should enter a new date to reflect when the assessment was
completed.

Enter Assessor information: you may enter the name, affiliation, phone number, and email
address for one or two assessors (i.e., persons preparing the assessment).

Enter the Company information: you may enter the company name, address, city, state, zip code,
and contact information for the assessment.

Note: Status and Revision options are used for internal EPA reports and may be left incomplete.

When you click the View/ Update Comments tab, a screen displaying a text field is shown. You may

enter key information about the assessment here.
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The ChemSTEER Chemical Tab - Entering Chemical Information (continued)

When you click the Chemical tab (below), a screen displaying information about the chemical being
assessed is shown. To add or modify information about the chemical, click the Update Chemical
Information button. Enter the following information about the chemical being assessed in the appropriate

fields:

Chemical name

Chemical category

Trade name(s)

CAS number (if known)

Molecular formula

Domestic production volume (PVd, kg/yr) — the annual amount of the chemical to be assessed
that is manufactured domestically

Imported production volume (PVi, kg/yr) — the annual amount of the chemical to be assessed that
is imported to the U.S.

Total assessed production volume (PV, kg/yr) — the total annual amount of the chemical to be
assessed (PV = PVd + PVi); ChemSTEER automatically sums your entries for PvVd and PVi, and
displays PV.

ChemSTEER 05/27/2004 Version - 0000 HEE
File Edt Preferences Bepots Help
General - Chemical ] I]pera!iunsi Dperation Paamete(sl Heiaa&esl E:-cposuresl Uptionallnlmnra]ion]

[ Chemical -

Chemical Name: Fase Shudy Chemical
Chermical Categary: |
Trade Namefst |

Chemical CAS Mumber: m Molecular Farmula: |
Total Assessed Production Volume (PY) ||m kgl
Imported Production Volume [Py} | kadyr
Dornestic Production Volume (FVd}: [o0000T  ka/wr
Type of Notice: Manufactuing

Wapot Pressure (VPechem] || tarr at |313 C

Molecular Weight (MW |<'|50 g/mol % ¢ 500; | % ¢ 1000 ]
Density [Dchem): W g/cm3 at |_ C
Siolubility in W alet [WSchem: | gllat | E:

General [chemical intesmediate for off site reactions
Degcription of
End Uselsk

|__u__maae Ehemical Infomation | e i
Parameters with red labeling are often mportant defaults used in mass balance, container, and model calculations.

*Note: PV is the most often used parameter throughout most assessments. VP, MW, Dchem, and
Wschem may be needed depending upon which release or exposure models are used in the assessment.
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The ChemSTEER Chemical Tab - Entering Chemical Information (continued)

Enter the following information about the chemical being assessed in the appropriate fields:

e Vapor pressure (VPchem, torr) — the vapor pressure of the pure chemical to be assessed; you
may also enter the reference temperature (oC) for this value

e Molecular weight (MW, g/mol) — the molecular weight of the chemical to be assessed

e % < 500 g/mol and % < 1000 g/mol — for use with high molecular weight polymers; indication of
the distribution of molecular weight of the chemical to be assessed.

o Density (Dchem, g/cm3) — the density of the pure chemical to be assessed; you may also enter
the reference temperature (oC) for this value

e Solubility in water (WSchem, g/L) — the solubility of the pure chemical in water; you may also
enter the reference temperature (0C) for this value or simply check the box indicating the
chemical is ‘dispersible’

e General description of end use(s)

Pl ChemSTEER 05/27/2004 Version - 0000 MIE E3
Eile Edit Preferences Heports Help
General  Cherical IDpe‘rationsl Operation Paramete‘lsl ﬂel'easesl E:oposwesl []Mln‘mmdiml

In Ch

Chermical Name: [Case Study Chemical
Cherical Categary: |
Trade Mame(z): |
Chemical C45 Number: [339.93.9 Molecular Formula: I

Total Assessed Praduction Valume [Py |‘| 0oooa kadyr

Imported Production Valume (FVi): | kagdwr
Domestic Production Yalume [Pvd]: |1 000a0 kg

Type of Notice: [Manufacturing

Yapor Pressune [VPchem): |1 torr at |20 C

Malecular Wight (M) |1 50 admal % < 500 | % < 1000; |
Dergity [Dehem): [0815 g/em3 at I— =

Solubility in W ater WS chem]: | o/l at | C

Gcf.neral chemical intermediate for off site reactions
Description of
End Use(s):

i Update Chemical |nfarmation i Wiew Exposure Limits

Parameters with red labeling are often important defaults used in mass balance, container, and model calculations.
| |

*Note: PV is the most often used parameter throughout most assessments. VP, MW, Dchem, and
Wschem may be needed depending upon which release or exposure models are used in the assessment.
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The ChemSTEER Operations Tab — Entering Scenario Information
Click on the Operations tab and each of its subtabs to build your scenario and enter necessary
information about each operation in your assessment.

Choosing Operations for the Scenario
The first step in building a scenario to be assessed is to choose the operations. Begin by clicking the
Update Operations button to choose the operations in your scenario.

E[ﬁhem‘i TEER 05/27/2004 Version - 0000

Eile Edit Preferences Reports Help

General | Chemical Operaions | Opesstion Parameters | Releases | Exposures | Optional Information |

~ Operations

Click the "Update Dperations" button below to add or remave an operation from your assessment. To view more information about an cperation ot

modify its propeties (e.q.. its relationship to other operations in the assessment, the sources/activities in the operation], select it in the list below and
click on the approprate subtab.

Update Dperations |

Relationships  Deseriplion | Physical States | Sources/Activiies | Site Infomation |

[MAICS | Desciiption
3251 Basic Chemical Manufacturing

Process Description:
rm-maddadhomm-oFannﬂdm{&ﬂ%cherdcﬂ}wmhd-ﬁumﬂhnhdﬁihﬂgdmdmnhdﬂ:bﬁmbmﬁwo. :l

Reactor vessel is insed wilh water after 5 batches

At the top of the Update Operations screen is a list of

i Update Opesations

Available Operations that you may choose (shown on the Pt
right). To select an operation, you may either double-click H:mmg“
on it or click it once and then click the Add to list button. vt 01 S iy
tomobde Riefnich Sprag Coatng
Fleciculating Wale:Cookrg Towe: Adkdiine Use perafion
The selected operation then appears in the Selected f,:}.-m:m’:“'w e o o e e e
Operations list at the bottom of the Update Operations Wz o e s O

screen. Continue this process for each operation you wish
to include in your assessment.

Renaming Operations

It is helpful to rename the operations to better describe your
assessment. To do this, select the operation by clicking on it
in the Selected Operations list and enter the new name (e.g.,
Manufacture of Chemical).

G-9



Sustainable Futures / P2 Framework Manual 2012 EPA-748-B12-001
Appendix G. ChemSTEER Case Study

Entering Operation Descriptions

You may enter North American Industrial Classification System (NAICS) codes and other descriptions

associated with each operation of the assessment by clicking on the Description subtab within the
Operations screen.

Select the desired operation at the top of the Operations screen and click the Update NAICS and
Description button to view the Update Operation Description screen.

1.

To add an associated NAICS code, click the Add/Remove NAICS button and select a NAICS

code from the list of codes.

You may also enter further details about the selected operation by typing them within the
Process Description box in the Update Operation Description screen.

E ChemSTEER 05/27/2004 Version - 0000

File Edt Preferences Hepoits Help _ :
General | Chemical Operations | Operation Parameters | Releases | Exposures | Dptional Infarmation |
- Operations
Click the "Update Operations" button below to add or remove an operation from your assessment. To view mare information about an operation o

midify its properties (2.g . its relationship to other operations in the assessment, the sources/activities in the operation), select it in the list below and
click on the appropriate subtab.

Manufacture of Chemical

Updete Dperatins |

Relationships  Desciption | Physical States | Sources/Activities | Site Information |

|NAICS [ Desciplion
3251 | Basic Chemical Mamdaciunng

Process Description:

Reactants are added to reachor - >Funﬂahm[802dmﬂ]smﬂed -» Formulation loaded into 40-gallon diums for distribution to user sites - d
Reactar vessel is finsed with water after 5 batches

G-10




Sustainable Futures / P2 Framework Manual 2012 EPA-748-B12-001
Appendix G. ChemSTEER Case Study

The ChemSTEER Operations Tab — Entering Information on the Relationships Between Operations

ﬂEhemSTEEH 05/27/2004 Version - 0000
Fils Edt Preferances Beports Help
General | Chemical Dperations | Operation Pasameters | Releases | Exposures | OptionalInformion |

-~ Dperations

Click the "Update Operations" button below to add of remove an operation from your assessment. To view more information about an operation or
madify its properties (2.9, its relalionship to other operations in the assessment, the sources/activities in the operation], select it in the list below and
click on the appropiate sublab.

P anufacture of Chemical
Use of Intermediate Formulation

Update Qperaions |

et Opsitis PVop: 100000 PVE 100.00%

| Subsequent Operation | Percent of P
lze of Intermadiate Formlation

Update Relationships

Select the operations in the st at the top of ths page in order from first to last to allow ChemSTEER to automaticaly distribute the assessed valume
properly (2.9., manufacturing first, then processingl, processing, ..., usel, useZ, ).

Defining Operation Relationships
The next step in building your assessment scenario is to indicate the relationships of your chosen
operations (i.e., the order in which they are performed). Click on the Relationships subtab in the

Operations screen.

Select the desired operation at the top of the Operations screen to view the current settings: subsequent
operation(s), fraction of PV, and PV in each subsequent operation. Click the Update Relationships
button to modify any of these relationship settings.

For example, if we had chosen a second use operation for the manufactured chemical formulation,
ChemSTEER defaults to a simple, straight series relationship:

Manufacture ; Use of L » Use 2

of Chemical Intermediate

100% PV >
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The ChemSTEER Operations Tab — Entering Information on the Relationships Between Operations
(continued)

The Relationships subtab can be used to modify the relationship to:

Manufacture 75% PV Use of
of Chemical ’ Intermediate
Use 2
25% PV

Defining Physical State(s) of the Chemical
You should enter information pertaining to the physical state of the chemical being assessed within each
operation by clicking on the Physical States subtab within the Operations screen.

Appropriate terms include liquid, solid, vapor, gas with additional modifiers if needed (e.g., molten liquid,
etc.). Formulation (as shown above) should not be used as it does not adequately describe physical
State.

Select the desired operation at the top of the Operations screen and click the Update Physical State
button.

¥l ChemSTEER 05/27/2004 Version - 0000 HEE
File Edt Preferences Reports Help
General| Chemical Operations | Operation Parameters | Releases | Exposures | Optional Informstion |

— Operations
Click the "Update Dperations” button below to add or remove an operation from your assessment. To view more information about an operation or
modify itz properties [e.q., its relationzhip to other operations in the azsessment, the sources/achivities in the operation], select it in the st below and
click on the appropriate subtab,

Manufacture of Chemical
Use of Intermediate Farmulation

Update Operations |

Relatiorships | Desciiption.  Physical States | Sources/Activities | Site Information |

Physical State Other Infarmation
Chemical inta the Operation; | IN& - chemical is manufactured

Chemical out of the Operation: [~ Fomulation [B0% chemicalin reaction mixture
Cherical in the Operation; | |
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The ChemSTEER Operations Tab — Entering Information on the Sources / Activities

| ChemSTEER 05/27/2004 Version - 0000

| File Edt Preferences Reporls Help

General| Chemical Operations | Operation Parameters | Releases | Exposures | Optional Information |

- Operations
Click the “Update Operations" button below to add or remove an operation from your assessment. To view mare information about an operation or
modify its propeities (e.g.. its relationship to other operations in the assessment, the sources/activities in the operation], select it in the st below and
click on the appropriate subtab.

Update Qperations |

Relationships | Descrption | Physical States - Sources/Actviies | Site Infornalion |

Loading Liquid Product into Drums

default model processing [DMP) status.
Achvily | Release [Exposure| Release DMP | Exposure DMP
Sampling Liquid Product Yes Yes Pending Pending

Equipment Cleaning Loszes of Liquids from a Single, Large Ve: Yes Mo Pending

es Yes

Pending Pending

Update Sources/Activities

SOURCES of chemical ielease and worker ACTIVITIES associated with expasures within the selected operation are shown below with thei current

Identifying Operation Sources/Activities

For each operation of the assessment, you must identify at least one release source or worker activity for

which ChemSTEER will calculate estimated releases and/or exposures by clicking on the

Sources/Activities subtab within the
Operations screen.

This selection is critical, as it will
determine which default
release/exposure models are used for
the calculations.

Select the desired operation at the top
of the Operations screen and click the
Update Sources/Activities button.
Sources/Activities are listed under
categories shown in the available
sources/activities list. To view or hide
the list of specific sources/ activities,
double-click on the category of interest.
Select the source/activity by either
double-clicking on it or clicking it once

and then clicking the Add to list button.

s Update Dperation Sources/Activities
Selected Dperation: Manufacture of Chemical
Diouble-click on the categery of interest in The lolowing st ta view/ hide avalable sources.’ aclivilies:

Cleaning Liquid Residuals from Tiarspor Containers/ Vessels
Cleaning Sobd Residuals fiom Tranzpont Contamners/ Vessels
Coating Appkcations

EW tleanng Lnsses of Lqu-d:

Eri E!w-m Lms \:ul Liquads fiom a Single. Smolv’-cud
E quipment Cleaning Losses of Liguids flaen Mubiple Vessels

£ quipment Cleaning Losses of Solids
Loadeng Liquids into Transpon Contaners/ Vessels
Loadeg Solids ints Teansport Contasiners! Vessels
Miscellaneous Sources/ Actrities

Add o opetation |
Bemove fom operation |

S ampling Liquids

Sl s =
s*d A L'm:mnw|-44«. 2 i . cadariard arkie: ey el
in the Est below and in 8 new name. semwmmnmmu qu‘ Iuwwmdmummru{ﬁl Fu
e information wg:ﬁ w:g [DMF)
status, read the "Pupose andUize of the Sources/Actiilie: Sublat” k fopac of tha Help System.
\Whart o 1 A h atian, press 0K,

il it o
[ Relesse | Exposure] Fielense DMP [

Yes  |Yer Pendrg
Loading Liquid Produuct into Drums i
Equipmeri Clearmng Losses of Liguds lrom a Si

The ChemSTEER Operations Tab (continued)
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Entering Operation Facility Information

You may enter information regarding the facility or facilities that are performing the operations of the
assessment by clicking the Site Information subtab within the Operations screen.

Select the desired operation at the top of the Operations screen and click the Site Information button.

If you have no information about the facility or facilities for the operation, type “unknown” in the Facility
Name field.

NOTE: Providing sufficient information about the facility location(s) will usually avoid the use of the most

conservative assumptions (e.g., lowest stream flow) for the environmental exposure portion of the EPA
exposure assessment.

] ChemSTEER 05/27/2004 Version - 0000

Fie Edt Preferences Reports Help
General | Chemical Operations | Operation Parameters | Releases | Exposures | Optional Informnation
S

Click the “Update Operations'" button below to add or remove an operation fiom your assessment. To view more infomation about an operation of

madify iks properties [e.g., its relationship to other operations in the assessment, the sources/activilies in the operation), select it in the list below and
click on the appropriate subkab. :

Manufacture of Chemical

Usze of Intermediate Formulation

Update Qpesations |

Relationships | Desciption | Physical States | Sources/Activiies  Site Infomation |

Operation Site Information:

| Facility Name | Address | City | State |Zip | County.
#Z Chemical Co. 1313 Mockingbird Lane Anpwhere

{"Update Site Information ||~ Copy Previous Dperation
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The ChemSTEER Operation Parameters Tab

B o000 ElE0]

File Edt Preferences Beports Help
General | Chemical | Operafions Operation Paiameters | Releases | Exposures | Optional Information |

- Operation Parameters

Marufacture of Chemical

Use of Intermediate Formulation

Mass Balance Parameters | Container P. | Shated Parameters / Factors |
Parameter | Type [Walue
BMlcher: Batch Mass Input of Chemical Default
BMOchem: Batch Mass Output of Chemical Default
Bhdlim: Batch Mass Input of Raw Matenal Default
BiOprod: Batch Mass Output of Product User Specified
MS: Mumber of Sites User Specified
Mby: Mumber of Batches per'Year Diefault
‘im: Weight Fraction of Chemical in Raw Matenal Default
‘prod: Weight Fraction of Chemical in Product User Specified
HE: Hours per batch User Specified
ODrmax: M aximum number of operating days Uszer Specified
Nbld: Mumber of batches per line per day Default
Ls: Lines per site Default
00: Number of Operating Days Drefault
Nbd: Mumber of Batches per Day Drefault

|E Update Parameters ||

Click on the Operation Parameters tab and each of the subtabs to verify or edit the default values for
key operation parameters (e.g., mass balance of chemical into and out of the operation, calculation of the
number of containers filled and/or emptied during the operation).

Entering Mass Balance Parameters
ChemSTEER allows a great amount of flexibility in which input parameters can be entered for each
assessment.

We will set the mass balance parameters for the Manufacture of Chemical operation:

1.

2.

Click the Update Parameters button to enter the mass balance parameters for the selected
operation.

Mass Accounting Basis Selection - Continuous or Batch processes: Continuous processes run 24
hours per day over a number of days per year; Batch processes occur over less than 24 hours,
thus an operation may perform one or more batches per day.

Mass Accounting Basis Selection - Influent or Effluent basis: Influent basis causes ChemSTEER
to utilize the current settings for the chemical as it enters the selected operation (e.g., utilizing the
settings for the chemical exiting the previous operation in a series). Effluent basis causes
ChemSTEER to utilize the current settings for the chemical as it exits the selected operation.

For the Manufacture of Chemical operation, we will select a Batch process with an Effluent basis.
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Appendix G. ChemSTEER Case Study

The ChemSTEER Operation Parameters Tab -- Entering Mass Balance Parameters

(continued)

Strategy: If you know more about the product of an operation (i.e., typical production rates and
composition of the chemical within the product), selecting Effluent as the basis is often the most practical
strategy. Similarly, if more is known about the use of the chemical as a raw material for the selected
operation, selecting Influent is often the best approach.

Continue entering the mass balance parameters for the Manufacture of Chemical operation:

4. Specify Mass Balance Input Parameters - The second subtab contains the input parameters that
ChemSTEER utilizes to calculate the remaining mass balance parameters. You must specify
exactly three of the five parameters listed in upper portion of this subtab.

5. For the Manufacture of Chemical operation, it is known that the manufacturers: a) operate one
site (NS); b) that the product formulation contains 0.8 kg chemical/kg formulation (Yprod) (i.e.,
80% chemical; and c) that 1,000 kg of formulation is produced in each batch (BMOprod).

6. When you have completed entering the three known parameters, click on the Calculate
remaining two parameters button.

After entering the three known values, ChemSTEER determines that the site must perform 125

batches per year (Nby) in order to process the amount of chemical being assessed (PV = 100,000
kg/yr) and that 800 kg of chemical is manufactured in each batch (BMOchem).

Since the chemical is
created in this
operation, the input
parameters listed in
the lower half of the
screen are not
applicable in this
case. In addition, by
clicking the Specify
Other Batch
Parameters subtab
additional parameters
may be specified
(e.g., hours per
batch).

*Note: You are highly
encouraged to review
this topic in the
ChemSTEER Help
System for a more
complete description
(refer to Guide to
Using ChemSTEER
Tabs — Operation
Parameters Tab —
Mass Balance
Parameters Subtab).

i Update Dperation Mass Accounting Parameters
Manufacture of Chemical

Mass Balance Basis Selection - Speciy Mass Balance Input Parameters | Spacify Other Batch Pamralﬁsl
Please specify exactly three of the fiust five parameters, including at least one parameter from the first ‘pair* and &t least one parameter from the

gecond ‘pair’ ChemSTEER will calculate the other two parameters for you, If you only need a smaller subset of thewe parameters for use in &
firnited get of models, enter only those parameters and ChemSTEER will not derive a complete set of default values.

~Batch Dperation; Using Product
Pair 1

[ NS: Number of Sites

[~ Nby: Total batches per year
Pair 2
v “prod: Weight Fraction of Chemical in Product [unitless]

¥ BMOprod: Batch Mass Output of Product kg/site-batch

[~ EMOchem: Batch Mass Output of Chemical ka/site-batch

|—Qdu.la|g remaining two parameters i Restore Defaults |

-~ Batch Raw Maternial Paiameters Calculation

If appropriate, pou may change one of two of the following thee parameters and press the ‘Recalc” button for the parameter you wish to have
ChemSTEER recalculate. Once you have changed one of these parameters, you must press a Recale’ button before you close this window,

™ Yim: Weight Fraction of Chemical in Raw Material [unitless) |lJ Recale |
[~ BMim: Balch Mass Input of Raw Material ka/site-batch |IJ Becalc |
™ EMichem: Batch Mass Input of Chemical kg/site-batch ||J Recales |
LCalculate defaults |
Na mass balance discrepancy exists
0K Cancel Basis | Help
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The ChemSTEER Operation Parameters Tab -- Entering Container Parameters

The Container Parameters subtab allows you to verify and/or edit the default settings for how the mass
balance around loading and unloading containers with materials containing the chemical. We will set the
container parameters for the Manufacture of Chemical operation.

The Container ||={Q] =
Parameters Eie Edt Preferences Repols Heb

subtab displays G| Chenical| Operaions Opestin Paanees | Rekases | Exposres | Gpionarformstn|

the list of - Operation Parameters

container- Manufacture of Chemical
related Use of Intermediate Formulation

sources/activitie

s that were

chosen for the Mass Balance Parameters  Containes Parameters ]SharedPum!Fmﬂ

selected The containerelaiod souces/aciiviesfor the selected operalion an the associoted container eated parameters &1 showninthe

operation (e,g,7 appropriate subtabs below. To view/update these parameters, double-click on the desiied source/activity.

loading liquid

product into

drums) along 0D =125

with the current
Ned

values for_the o Ney fconteines (containers / | t[containers / | OHa [hous /

key container Source/ Activity Name /steyest] | ODa(daysiyn) | sie-day) hour)

Loading Liquid Product into Drums 1.013.04 125 81043

parameters (for

new

assessments

these are

ChemSTEER

default values).

For Raw Material | For Praduct | For Other Material {Contaner Parameiers by Aciiviy |

] 0000 HE = L .
Tie &t Pieeoces fepols Heb These sources/activities can be viewed

ol | | i e et | e il il according to what type of material is handled by

e clicking on each of the subtabs, Raw Material,
e Product, or Other Material. Additional
parameters are summarized in the Container

T - Parameters By Activity subtab.

Uilaeb bbbkl fouminth

ot | Fo P For O Mol [ComPoSEEr i | 1. Verify/Select Container Parameters -

oats Double-click on a container-related
source/activity to view the Verify/Select

O e s N etar [P S oot | Container Parameters for Product

Loading Liquid Product inta D mms 1.01304 125

subtab. As a default, ChemSTEER
assumes the volume of each drum (Vc)
is 55 gallons. By changing Vc from 55
to 40 gallons, the number of drums filled
per year is adjusted using this new
volume, as well as the chemical density
and total PV.
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The ChemSTEER Operation Parameters Tab -- Entering Container Parameters (continued)

2.

Verify/Select
Container Parameters
— Click the
Verify/Select
Container
Parameters by
Source/Activity
subtab

Approximately
1,013 drums of
our chemical
formulation will be
filled over the
125-batch
campaign and
approximately 8
drums will be
filled per day.
The default drum
unloading rate is
20 drums per
hour, which
determines the
total number of
hours (OHa)
spent filling the
drums each day

& Container Parameters

Wenify/Select Container Parametess for Product  Verify/Select Container Parameters by Source/Activity ]

parameters on the window,

Loading Liguid Product into Drums

0D: Number of Operating Daps

Werify of change the container information below, the press OK, to retum to the main window,

Please note thal you may only select up to bwo of the parameters in the 15t and 2nd groups and you can only select
up to two parameters in the 2nd and 3id groups. When taken together, you can only change up to three

Firgt Group

™ MNecy: Mumber of containers per site per pear [containers/site-year)
[~ DDa (days/yr} days/peat for the activity

Second Group

[ Ned [containess/site-day}

Third Group

I™ & [conkainers/hour}: unboading/loading ratel

™ OHa (hours/day}

Joaosz

Calculate remaining tbwo parameters |

o]

Basis | Bestore Defaults | Cancel |

3. You may choose three parameters in this screen to specify and ChemSTEER will adjust the
remaining two parameters accordingly. Let's assume that in our scenario, the loading rate is 4

Wernty/Seiect Conlsine Par ot Proghuct.  Veriy/Sedect Conlae Son l>,]
Loading Liquid Praduct into Dims

Werdy o change the contamnes inboemation below, the peess OF, bo seturm ba the man window
Flaasa note that A b e o B in the 151 and 2nd groups and pou can anly ssisct
mlomwmmhwmawaus e takien logether, ywou can only changs up bo thiss

patsmeters on the wirdow,

00: Mumber of Operatng Daps fi&

Fust Group

I~ My: Nurbes of containes pes sits per year [contanet o/ sile-yaal] (GELT]

¥+ ODa [dayn/yal dps/ear bor the sctity [1z
Second Group

¥ Mo conzamesshe-day] 81043
Thad

¥ 1 [cormaireshou Unicading loading e fa

[ OHa [hous/day) [z8E

e |
ok | g BosoroDedouks | Corcol |
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drums per hour. We will specify: a) the

total days per year (ODa) is kept at 125

days/year; b) the number of drums filled

per day (Ncd) is kept at 8.1043

drums/site-day; and 3) the drum fill rate

(r) is changed from 20 to 4 drums/hr.

e After clicking the Calculate
remaining two parameters button,
ChemSTEER determines that: the
number of containers filled per year
(Ncy) is approximately 1,013
drums/year; and it will take slightly
longer than 2 hours/day to fill them
(OHa). OHa is used later to
calculate fugitive releases and
inhalation exposures.
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The ChemSTEER Releases Tab

Fle Edt Preferences Repoits Help
General | Chemical | Operations | Dperation Parameters elesses | Exposures | Option Information

- Estimating Chemical Releases

Far the operation selected in the "Operation” bax below, all sources that have an associated chemical release are fsted inthe "Source” box. ‘When a release
source s selected, all of the associated release models wil be shown in the "Releass Modells)" box. To view or madify the release model equation parameters,
select the model and chick "View/Update Model Infarmation”!, Read the "Purpose and Use of the Releases Tah" mp-cdﬂnHehSpsmfarmeddahd
ﬂormam_n

Operation [ anfacture of Chemical H

Release Models)

Source: ]El:p.ipnﬂ'rl Cleaning Loszes of Liquids from a Single, Large Yessel ﬂ

Release Input Parameters | Estimated Releases |

|Model Status: Model never un

: Type Origin Walue )
Parameter Conservative | Conservative | Conservative Units

Amt Amount to Use Default BMOchem =
Freq: Frequency to Use Diefault oo

LF: Loss Fraction Default Madel Parm
NS: Mumber of Sites Diefault Masz Parm

Add or Remove a View/Update Model Modify Media of Introductory Notes for | Additional Notes for the Fiun Modells)
Release model Infarmation Release the Release Summaty Release Summarny

Click on the Releases tab to view or modify the models (i.e., algorithms) and associated input parameters
used to calculate the releases to water, air, incineration, and/or landfill from each of the chosen sources
within each of the operations of your assessment. Then click Run Model(s) to generate release estimate
results from the model(s).

1. Select an operation from the Operation drop down list.
2. Select a source for which releases are calculated from the Release Activity drop down list.

e The models that are used to calculate the releases from the selected source within the
selected operation appear in the Release Model(s) for Selected Activity box.

e The parameters used by the selected release model appear in the Release Input
Parameters subtab. This subtab also indicates which parameters are ChemSTEER default
values, the source of the parameter value (i.e., whether previously input in another tab or
calculated from other input parameters), the current value, and the units.

*Note: ChemSTEER currently contains over a dozen different models that can be used to calculate
releases, each with their own set of default settings and values. You are highly encouraged to review the
ChemSTEER Estimation Methods and Models — Environmental Releases in the ChemSTEER Help
System for a more complete description of the models and their bases before selecting alternative
models to the ChemSTEER defaults and/or modifying default input values.
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The ChemSTEER Releases Tab (continued)

Adding or Removing Release Models

Click on the Add or Remove a Release Model button in the Releases screen to change the default
models that are used for the selected release source.

The Add/Remove Release Models screen will appear with a list of the most appropriate alternative

models for the selected release source.

i View / Update Release Model Information

Read-only and updateable information abaut the selected release model are shown below. Click on the associated Type column label for a parameter to change it
value, When the Type is User-defined, you enter your value directly in the Value column. To calculate two sets of madel results, enable the Model Parameters for the
Output 1 option and the Model Parareters for the Output 2 option below. Note that Oulput 1 parameters are used to calculate the Output 1 modelmt.hmdﬂl.lpd
ap:thmmdhi%ﬁwUMEmoddmUamaﬂwmhuwnuiumhpﬂmﬁuv&asioms&a&&nmmed

model equation(s|

Activity: Equipment Clearing Losses of Liquids from a Single, Laige Vessel
Modet EFA/OPPT Single Frocess Vessel Residual Model

Model [DR (kg/site-day) = LF = &t
Equation: |pR acours over [Freq] daysdyear

Mechanism: BMWF:MM&MMame

I™ Enable Madel Parameters for Output 1

[¥ Enable Modsl Parameters for Dutput 2

K|

I Il

l—; End to Bounding j [ l[lmsewalive
Basis: lEPMUPPT Single Vessel Residual Model, CEB standard 1% residual
Patameters:
Parameter | Type 2 | Drigin 2 [Value 2 [ Uriks

Amb: Amounk to Use Diefault
Non-default
Default

Deafault

Freq: Frequency ta Lise
LF: Loss Fraction
NS: Mumber of Sites

Mazs Pam

BMOchem x Nbd
User-defined
Model Paim

800 kg/site-day

days/site-yr

001 dimensionles
1 sibes

OK

View/Update Model Information

Click on the View/Update Model Information button in the Releases screen to modify the default model
parameter values to be used in the calculations.

The View/Update Release Model Information screen displays information about the selected model,
including: the equation(s) used in the calculation, a description of the basis/source of the model, and a list

of the parameters used by the model.

1. To change a parameter value, click on the associated Type field.

2. For some parameters, you will change the Type field from ‘Default’ to ‘Non-default’

. If you choose

‘Non-default’, you may then click on the associated Value field and enter the new value for the

parameter (other parameters will prompt you to select from a specified list of alternative values).

e In our scenario, the reaction tank is rinsed once every 5 batches, which is 125 batches/5 = 25
times per year. Therefore, we will change the default frequency of release (Freq) from 125 to

25 daysl/year.
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The ChemSTEER Releases Tab (continued)

Modifying the Target Media of Release
Click on the Modify Media of Release button in the Releases screen to change the default media (i.e.,
water, air, incineration, landfill) to which the selected source releases will be emitted.

The Update release media output specifications screen will appear. In this screen, the selected operation
and release source is listed, as well as the selected release model and description of the model
basis/source.

In this screen, you can apportion the total amount of the calculated release to more than one target
media. Another modification that you may enter in this screen is establishing alternative target media
designations.

For example, if the wash water from the reactor vessel rinse (containing residual chemical) may
alternatively be incinerated or released to water, the value 100% should be typed in the box next to
‘Water or Incineration’.

Run the Models
Click the Run Model(s) button in the Releases tab to execute the release model calculations.

i Update release media output specifications

Wenfy or change the media for the estimated release below.

Manufacture of Chemical
Equipment Cleaning Losses of Liquids from a Single. Laige Vezzel

To INPDES rumber if appropriate): il
Basis: [EPA/DPPT Single Vessel Residual Model, CEE standard 1% residual =
i aber ||:| %

Water or Air ||;| % Al |0 %
deuﬁmlmhmdbn!u k4 Air or Incinesation |0 %
WaleforAiotLande#iu % Air of Incineration or Landfill |0 %
Wd;au.ﬁiulmhelﬂbnuLMH{iu k4 Air or Landfll |u E4

Waler of Incineration [1nn & Incineration ||:| % Deepwel Injection IU %

‘Water of Incineration of Landfill in k4 Incineration or Landfill |0 4 Destroyed |n 4

‘wiaber or Landfill in % Landfil ln % Other llj %

0K Cancel I Tatal 100%
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The ChemSTEER Releases Tab (continued)

View Release Estimates

Click on the Estimated Releases subtab in the Releases tab to view the results of the calculations. This

screen displays the media of release, the number of sites releasing the chemical, the daily release rate
(kg/site-day), the annual release rate (kg/year; all sites), the days of release (days/site-yr), and the basis
for the selected release model.

The results for our case study show that 8 kg of chemical per day is released from the manufacturing site
over 25 days per year (this is equivalent to 200 kg chemical released per year). The releases are emitted

to either water or incineration.

[le Edt Preferences Reports Hep : ,
 General | Chemical | Dperations | Operation Perameters Releases | Exposures | Optional Infonation |
o oo Fomasis

Fuhupﬁdnnmhdnﬂp"ﬂpmlm“hnxbdw deﬁmmWMMWmiﬁﬁhh"ﬁmﬁ‘ box. When a release
source is selecled, all of the associated release madels will be shown in the "Release Modelfs)” box. Tomamﬁmmmmmm
auladhrmd&lundcink "iew/\Ipdate Model Information'’. Read the "Purpose and Use of the Releases Tab" topic of the Help System for more detaled

Release Madel(s
DWM IM.mlaclmeoi Chemical :I EP&/OPPT Sinale Process Viessel Residusl Model

EP&/0PPT Mass Transter Coefficient Mode!

Source: IEmipmenl Cleaning Losses of Liquids from a Single, Laige Vessel _:I

Release Input Parameters Emﬂml
o S Number of | Days of Release | Daily Release Fiate | Arnual Release Rete
‘waler or Incineration | Conservative 1 5 8 200 EPAJOPPT

R . WiewdL| Madel Mediaof | Motesfor | Additional Notes for the :
e || e [ | S M
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The ChemSTEER Releases Tab (continued)

:Ek Edit Preferences Fepotts Help
General | Cherical | Dperations | Operation Parametess Releases | Expasures | Dptionsl Informaton |

'—Emmmnmaam

Fahm&msdaﬂﬁn&n"ﬂpﬂa&n"bmhdbw all sources that have an associated chemical release are listed in the "Source” box. When a release
source is selected, all of the associated release models will be shown in the "Release Model(s]' box. To view o madify the release model equation parameters,
sdanl!.humada!mdoﬁk Vim‘IdemMudullrfmmuhun' Read the “Purpose and Use of the Releases Tab' topic of the Help System for more detalled

. Releass Model(z):
Dperation: ; :
pet |M°”“f°°‘“’° of Chemical 21| [EPATGPPT Single Proces: Vessel Pesidusl Model

Source: |Equipment Cleaning Losses of Liquids from a Single, Large Viessel :J

EPA/OPPT Mass Transker Cosfficient Madel

Release Input Parameters  Estimated Releases |

T Mumber of | Daps of Release | Daily Release Rate | AnnualRelease Rate| .
Media Chatacterization of Results Sies ?”I. Istest) " kaste-day) (ka/orol stes). Basis
Output 2 1 i)

Remove View/Update Model y Media of Introductory Notes for | Addiional Notes for the | T
égddfasemcbia _ m’d“muﬁm Mu?m_ Kehoeassiune FlshunnSurmaq.l Bun Models)

A Source Can Have More Than One Release

In some cases, a source can have associated with it more than one release, and thus more than one

release model. In our example, the Equipment Cleaning Losses of Liquids from a Single, Large Vessel

source used a model that calculated the amount of residual chemical released with the rinse water (i.e.,
o / the EPA/OPPT Single Vessel Residual

model).

Mmhmuﬂ?mbow“ h!mhmh

Bedovr, N t_'n 1 parametess e i T ’ ..an....-

by the model equationis] : .m‘m
T ——— The second model shown (the EPA/OPPT
Mk ERADEHT Mo T Lol Mass Transfer Coefficient model)
Modsi - .
oo Eﬂt‘:’m’mﬁ.&? il 3 calculates the amount of chemical vapor

- released to air during the cleaning activity.
;;‘;"”“’""‘“"‘"'?““_f‘,‘f As previously discussed, this model can
also be modified or removed from the

ﬂ assessment.
Mo The amount of fugitive chemical released
L detred to air during the reactor vessel cleaning is
Chen Fan estimated to be 0.1139 kg chemical per
CoPan day over 25 day;; per year (equivalent to
T = 2.8466 kg chemical per year).
x| o |
N L I RECSREEE J  _ Se e wrel sowvienvaeel s | GRZ Rwa T 0T
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The ChemSTEER Exposures Tab

#0000 = E
File Edit Prefetences RBepotts Help
General | Cheical | Dperations | Operation Parameters | Releases Exposutes | Optional Informtion |

Estimating Chemical Exposures

Fot the operation selected in the "Operation” box below, all activities that have an associated worker exposure are listed in the "Activity” bow, When a worker
exposure activity is selected, the associated inhalation or dermal model and its parameters will be shown in the respective subtab below. To view or modify the
miodel equation parameters, click on the desired subtab and click 'View/Update Model Information”. Read the "Purpose and Use of the Exposures Tab' topic of
the Help System for more detailed information.

Operation: Source!
IManufacture aof Chemical j |Loading Liquid Product inta Drums j

Demal Model Input Parameters | Inhalation Model Input Parameters | Activity Exposure E stimates |

Chemical State;  Liquid [Model Status: Modsl was succassfully nn

EPA/OPPT 2-Hand Demal Contact with Liquid Model

T Origi Valug -

Paiameter HohEnd | Hghtnd | Hightnd | Unis
AT: Averaging Time Default Model Parm 40 years
AT Averaging Time over a Default Madel Parm
B Body We'gi_ﬂ Default Maodel Parm a
ED: Evposure Days Default 0Da 125 days/site-yr
EY: Years of Dccupation Default Madel Parm 40 years
FT: Frequency of Events Detault Madel Parm 1 events/site-c

NS: Number of Sites Default Mass Parm 1 sites

&dd or Remove an View/|pdate Dermal
Ewposure model Madel |nfarmation

Bun Madel(s) |

The Exposures Tab

Click on the Exposures tab to view or modify the models (i.e., algorithms) and associated input
parameters used to calculate the inhalation and dermal exposures to workers while performing each of
the chosen activities within each of the operations of your assessment. Then click Run Model(s) to
generate release estimate results from the model(s).

1. Select an operation from the Operation drop down list.
2. Select a source for which exposures are calculated from the Exposure Activity drop down list.
e The models that are used to calculate the dermal and inhalation exposures from the selected
activity within the selected operation appear with the associated form of the chemical.

The parameters used by the dermal and inhalation exposure models appear in the Dermal Model Input
Parameters subtab and the Inhalation Model Input Parameters subtab, respectively. These subtabs
also indicate which parameters are ChemSTEER default values, the source of the parameter value (i.e.,
whether previously input in another tab or calculated from other input parameters), the current value, and
the units.

*Note: ChemSTEER currently contains more than 15 different models that can be used to calculate
exposures, each with their own set of default settings and values. You are highly encouraged to review
the ChemSTEER Estimation Methods and Models — Worker Exposures topic in the ChemSTEER Help
System for a more complete description of the models and their bases before selecting alternative
models to the ChemSTEER defaults and/or modifying default input values.

The ChemSTEER Exposures Tab (continued)
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Adding or Removing Exposure Models

Click on the Add or Remove an Exposure Model button in the Exposures screen to change the default
models that are used for the selected exposure activity.

The Add/Remove Exposure Models screen will appear with drop down lists of alternative dermal and
inhalation models that you may choose to use in the assessment.

Read-only and updatable information shout the selected exp del are shown below. Click on the associated Type column lsbel for a parameltes to change &'

walue. When the Type i User-defined, pou enter your vatue directly in the Value column. To calculate two sets of model results, enable the Model Parametess for

Output 1 ophion and the Model Parameters for Output 2 opbion below. Note that Dutput 1 are used to calculate the Dutput 1 model results and Dutput 2

nmmegﬁio:&duehﬂminﬁum%mw istency in entenng th ter values to ensuse that the ace used appropnately by
equationfs|

Activity: Loading Liguid Product into Diums
Modet EPA/OPPT Mass Balance Model

Model || - Cmubxh 2l
Equation || A0 = (1 xED xY] / (B # ATc & 365 daysi) =l
Mechanism: Inhalation of chemical vapors
Chemical State: I\l’apa 71 W U irty (estimate based del, regulatony i, or data not specifc to mdusty?]
™ Enable Model Parameters for Dutput 1 ¥ Enable Model Parameters for Dulput 2
I Typécal ;] I IWum Caze :] I
Basis: [EPA/OPPT Mass Balance Model, 5
?am.e:
Parameter | Type2 | Diigin 2 | Walue 2 | Units
EY: Years of Occupation Exposun Defaut Model Paim 40 years
(: Vapor Generation Rate Model Oulput  Model Paim 6730192603 o/
ht Exposure Duation Nordefault Uses Specified E hesiday
k: Wiving Factor Defautt Mode! Paim 0.1 dimensionles
M Molecular WWeight Defaud Chern Paim 150 a/mol
NS: Mumber of Sites Defautt Mass Pam 1 sites
Mufexry Nusnher of Widkers Funn Defadt I 1zet Snenified 1 wrekersteite

nx| Carcel

View/Update Model Information
Click on either the Dermal Model Input Parameters or the Inhalation Model Input Parameters subtab

and click the View/Update Model Information button in the Exposures screen to modify the default
model parameter values to be used in the calculations.

The View/Update Exposure Model Information screen displays information about the selected model,
including: the equation(s) used in the calculation, a description of the mechanism of exposure, the
chemical state, the basis/source of the model, and a list of the parameters used by the model.

1. To change a parameter value, click on the associated Type field.

2. For some parameters, you will change the Type field from ‘Default’ to ‘Non-default’. If you choose
‘Non-default’, you may then click on the associated Value field and enter the new value for the
parameter (other parameters will prompt you to select from a specified list of alternative values).

e |n our scenario, we previously found that drums are filled for approximately 2 hours per day
(see Entering Container Parameters). Therefore, we may change the default exposure
duration (h) from the default of the ChemSTEER estimate of 2.0261 hours/day.

G-25



Sustainable Futures / P2 Framework Manual 2012 EPA-748-B12-001
Appendix G. ChemSTEER Case Study

The ChemSTEER Exposures Tab (continued)

Run the Models
Click the Run Model(s) button in the Exposures tab to execute the exposure model calculations.

View Exposure Estimates
Click on the Activity Exposure Estimates subtab to view the results of the calculations. This screen
displays the type of exposure, the estimated value, and the associated units.

The results for our case study show that the workers may inhale approximately 141 mg of chemical
vapors per day during drum filling activities. In addition, they come into contact with 1,411 mg of the
liquid chemical on their hands daily during the filling activity. These values are potential dose rates.

The inhalation and exposure models also calculate several other types of dose rates: lifetime average
daily dose, average daily dose, and acute potential dose (all in units of mg/kg-day).

1 0000 P T |

Eie Edt Preferences Repails Help

General | Chemical | Operations | Operation Parameters | Releases Exposures | Optional Infomation |

- Estimating Chemical Exposures
For the operation selected in the "Operation” box below, all activities that have an associated worker exposure are listed in the "Activily” box. Wwhen a worker
expocute aclivily is selected, the associated inhalation or dermal model and its parameters will be shown in the respective subtab below. To view of modify the
model equation parameters, chck on the desired subtab and click “View/Update Model Information”. Read the "Puipose and Use of the Exposures Tab" topic of
hHabSy@ﬁnh_mda@dudwmm

Operation: Source:

|Manufacture of Chemical | [Loading Liquid Product into Drums =l

Detmal Model Input Pacameters | Iralation Model Input Parameters  Activity Exposure Estimates |

Total | petenia | Lieime | | Acue
= Exposure | Patential 25 Average
Chasecteizationof Resuts | " | Days per| Dose Rate | 4638 | Daly Dose | FRE Basis
Workers | ¢8| (09/98) | imgfkg ey)| (4T mngikgdy)
Wordt Case T 125 14253 03995 06973 20361 EPA/OPPT Mass Baance

125 1.411.2 39452 £.3041 20.16| EPA/OPPT 2-Hand

Add or Remove an wiegy/ U pdate nrelaton || Introdieten i otes forihe :
Exposure model Medel IrfGrmation | APt Em e Bun Madel(s]
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The ChemSTEER Optional Information Tab

The Optional Information Tab
To enter additional information about your assessment, click on the Optional Information tab.

This tab contains several input screens that you may select from the drop down list, including:
e MSDS/Label/Exposure Limits
¢ Pollution Prevention Considerations
e General assumptions used in the assessment

Some of the input screens are designed to serve EPA-related assessments and may be left incomplete,
including:

e SAT Data

e Exposure-based Criteria

e Other Uses, Occupational Exposure Rating, and Consumer Use.

Saving and Opening il Case Study - Mack PMN
Your Assessments E? 'Eﬂ—%—ts“@—'
You can save General | Chemical | Operations | Dperation Paiameters | Releases | Exposures  Dptional Infomiaion
assessments as

individual records in a
database file

Dptional Information
Use the diop down combo box o select the optional information you would Beoe to see below,

containing multiple [MSDS / Label / Exposwe Limits

records or as their

own individual MSDS Rledurements | Expose Limks |

database files using

File/ Save or /Save As MSDS Included: [z Label Inchided: [ No

options on the Menu

Bar. Genetal Equpmert: [gloves/popgles/glasses/local exhaust ventiation/general mechanical
wentlation

If you open an Riesparster: [ae puaitying/organic vapor/suppbed as

Assessment (record)

from an existing HeathEffects: [fammable

writant to shindeyesMungs/mucous membsane

database file, you
may view and/or edit
the assessment on

the ChemSTEER S — :
interfaces (screen [ Update Optional niomaton |
views).

You may choose File/

Save Assessment to -
overwrite the Assessment that is in the existing database file with the working assessment that is
displayed on the ChemSTEER interfaces.

If the existing database file contains more than one Assessment record, a table of Assessment records
will appear that includes four fields in the record: Type, Identifier, Status, and Date. These fields must be
completed on the General screen (the first screen that appears after running ChemSTEER).

You should review the ChemSTEER Help topics under the Guide to ChemSTEER Menus (File) to learn
more about saving and opening assessments.
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