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Occupational Exposure Assessment Certificate Program

AIHA | Certificate

UNIVERSITY. Program

Course Description:
Prove your competency in assessing workplace exposures and hazards. Based on the Occupational Exposu

ody of

Knowledge Technical Framework, this certificate program provides education on the competencies listed in Technical Level IH 1

Course Outline:

Module 1: Getting Started

Module 2: Understanding the Strategy

Module 3: Establishing Exposure Assessment Strategy
Module 4: Gathering Data for Basic Characterization

Module 5: Evaluating Exposures

Module 6: Using Controls to Manage Unacceptable Exposures
Module 7: Dealing with Uncertain Exposures

Module 8: Confirming Acceptable Exposures

Occupational Exposures

Module 9: Communicating with Stakeholders

HEALTHIER WORKPLACES | A HEALTHIER WORLD

This certificate granted on __7/2/2 confirms that

has successfully met the performance standards outlined in the
Occupational Exposure Assessment Certificate Program

WAHA

aiha.org

Lmsm 4.0

AIHA. 2015. A Strategy for Assessing and

. . . . AIHA online course: Occupational Exposure Assessment Certificate
Managing Occupational Exposures |j 4th edition NJ

Program
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TARGETED RISK ASSESSMENT (TRA)

ECETOC's Targeted Risk Assessment (TRA) tool calculates the risk of exposure from chemicals for workers,
consumers and the environment. It has been identified by the European Commission's Regulation on Registration.,
Evaluation, Authorisation and Restriction of Chemicals (REACH) as a preferred approach for evaluating consumer and
worker health risks (ECHA, 2010 a.b).

Targeted Risk Backgrounq
documentation
Assessment Users manual

(TRA) and FAQ and further
reading

READ MORE

DOWNLOAD THE

READ MORE

TOOL

https://www.ecetoc.org/tools/tra  -main/
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(1923 )

:Harn, O. C. (Orlando Clinton), 1871 -1955, author. National Lead Company,
publisher .
https://hdl.huntington.org/digital/collection/p9539coli1/id/7216

E:ﬁ‘hyﬂﬁﬁpﬁﬂ:‘q’# 2016 BERHBSE
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BRIRREN S HMNAAHER

Carter Get Ready (1914

: A vintage paper advertisement. This is a 1914 ad for a Carter white lead! The size of
the ad is approximately 5x6inches.
https://www.ebay.com/itm/274447392983
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THE DUTCH BOYS ¢
LEAD PARTY

j\i/,)

With which is bound
COLOR HARMONY IN THE HOME
A Booklet for the Grown-ups

Electric light bulbs, cut glass, the lenses of cameras, tel micrs and gl in fact all fine glass
is made by fusing sand and red.lcad together, Red-lead is a fine, orange-red powdér. It is a lead oxide, tha(kis. a

chemical compound of lead and oxygen. Lead in glass gives brightness and greater power.,

“No little of my brilliance
Is due to my glass head,
Which gives a light much brighter

The first one at the party
Was gay Electric Light.
He said, “I’'m very brilliant,

The Dutch Boy's Lead Party

- 1923

A little Toy Lead Soldier
Once to the Dutch Boy said,
“We have some fine relations
Who all contain some lead.

“Why don’t you give a party
So folks can meet and see
The other happy members
Of the great Lead family?”

i led i are owe their handsome glazed finish to lead. The glaze is made of white-lead (lead
g:;:gn:'t‘ed) :ggndslead‘;‘;nlghar e (lead oxides) and other glazing materials. The articles are dipped into or sprayed

with the glazing mixture, whic!

is a milky paste. Then the articles are fired or baked.

Then came the Cups and Saucers
The Tiles and Bathtub too,

The Washbowl and the Pitcher;
All smiling bright and new.

“The glaze on us,” they shouted,
“Is partly made of lead

And thus we're all related!”
“That’s true!” the Dutch Boy said.

~—

W

g

[ always shine at night!

| Y

Because it’s made with lead.”

:Harn, O. C. (Orlando Clinton), 1871 -1955, author. National Lead Company, publisher.
https ://hdl.huntington.or digital/collection/ywcolI1/id/7216' /



As everyone knows, metal lead is used in cartridges and shot shells. No other metal has the qualities needed for
m;king ammunition. Lead has great weight in minimum bulk, which makes it cut thru the air with unswerving
velocity.

B =
There is no lead in a lead pencil. What's called the ‘'lead" is graphite and graphite is carbon. The eraser, how- ’
ever, contains lead, being made of rubber.

The next was little Bullet “I travel straight and swiftly There : S e TR i 3
) came a sad Lead Pencil My ‘Lead’ is really graphite

he §po!5e' up loud and clear. When fron'n & gun I'm sped. Who cried, while tears he shed, And graphite is not lead.”

He said, ¥ surely happy YBou S I’m small yet hea)fy “I want to join your party “There’s lead in your eraser,

Lol Sikvg you heogt B i ‘\)f legise But I contain no lead. Come in,” the Dutch Boy said.

One of the most important uses of lead is in paint. By mixing white-lead with linseed oil, the painter produces a
long-wearing gloss paint for exterior work. = When he uses flatting oil with the white-lead, he gets a washable flat
paint for interior work. In either case, the paint may be left white or may be tinted to suit.

This is the Dutch Boy trademark —a guaranty of high quality in
paint materials, such as white-lead, red-lead, linseed oil and flatting oil,
and in lead products such as babbitt metal and solder.

NAT{?SE:IAL LEAD COMPANY

e NEW YORK BUFFALO CHICAGO
. CLEVELAND CINCINNATI ST. LOUIS SAN FRANCISCO
And then the Dutch Boy showed them The guests were all delighted (JOHN T. LEWIS & BROS. CO. PHILADELPHIA;
How all good painters spread And to the Dutch Boy said, F-177.23 (NATIONAL LEAD & OIL CO. PITTSBURGH
The paint which saves the surface “We're proud to be related .y
Because it’s made with lead. To Dutch Boy pure white-lead.”

:Harn, O. C. (Orlando Clinton), 1871 -1955, author. National Lead Company, publisher.

‘ https ://hdl.huntington.or digital/collection/y39colI1/id/7216- /
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108-65-6

124-09-4 1,6- 2 2 _CMR 1 "

872-50-4  N- 2 2 _CMR 1 . ) ) g

100-21-0 2 2 _ CMR 1 ; 8

78-79-5 2 2 CMR1 , . )

10 U 5 .

20 (ECHA) (Substances of Very High Concern, SVHC) A i

3U Sin List (SIN (Substitute It Now!) List) A (The International Chemical Secretariat, ChemSec) A

REACH . 2022 A 1000

40 o . . A

50 (IFA, Institute for Occupational Safety and Health of the German Social Accident Insurance)
GESTIS (https://limitvalue.ifa.dguv.de/ )

U
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https://pubchem.ncbi.nlm.nih.gov/compound/108-65-6
https://pubchem.ncbi.nlm.nih.gov/compound/108-65-6
https://pubchem.ncbi.nlm.nih.gov/compound/108-65-6
https://pubchem.ncbi.nlm.nih.gov/compound/108-65-6
https://pubchem.ncbi.nlm.nih.gov/compound/108-65-6
https://pubchem.ncbi.nlm.nih.gov/compound/124-09-4
https://pubchem.ncbi.nlm.nih.gov/compound/124-09-4
https://pubchem.ncbi.nlm.nih.gov/compound/124-09-4
https://pubchem.ncbi.nlm.nih.gov/compound/124-09-4
https://pubchem.ncbi.nlm.nih.gov/compound/124-09-4
https://pubchem.ncbi.nlm.nih.gov/compound/872-50-4
https://pubchem.ncbi.nlm.nih.gov/compound/872-50-4
https://pubchem.ncbi.nlm.nih.gov/compound/872-50-4
https://pubchem.ncbi.nlm.nih.gov/compound/872-50-4
https://pubchem.ncbi.nlm.nih.gov/compound/872-50-4
https://pubchem.ncbi.nlm.nih.gov/compound/100-21-0
https://pubchem.ncbi.nlm.nih.gov/compound/100-21-0
https://pubchem.ncbi.nlm.nih.gov/compound/100-21-0
https://pubchem.ncbi.nlm.nih.gov/compound/100-21-0
https://pubchem.ncbi.nlm.nih.gov/compound/100-21-0
https://pubchem.ncbi.nlm.nih.gov/compound/78-79-5
https://pubchem.ncbi.nlm.nih.gov/compound/78-79-5
https://pubchem.ncbi.nlm.nih.gov/compound/78-79-5
https://pubchem.ncbi.nlm.nih.gov/compound/78-79-5
https://pubchem.ncbi.nlm.nih.gov/compound/78-79-5
https://limitvalue.ifa.dguv.de/
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E5S%A0%B1%E5%91%8A%ES%8D

%80/1284421e697000004b5f. pdf

ISEEHASTE 10SHI8-A322 14

I®SH .
5 LR ETE A
T T T S
BRANTZHMA
Chemical Hazard Exposed Work
Environment Monitoring Guideline and
Implementation Study

2  HEAURBHBITAERR TS (RAAROFEEM)
RRABBEERBR A% PETNTEENN - MFREIHTRFSNF
K o $H4a 40k 5 458 1 47 & % & £ #1L(Exposure Hazard Rating, EHR) » 4 043¢
15 B 9464 sh A AR Uk AR A A 6 BB 69 % 18 i B4 R R B B A AR
BRECESF S04 T H ARG OB BESRFELRTRE -
#/TRBAE R (EHR) 8 » 5374 £ F 44 (Health Hazard Rating,
HHR) - £ Z A E¥#& (Exposure Rating, ER) R &M e R#% 2% (Uncertainty
Rating, UR) % 3 B F¥tamik s meE #4757 KX (&KX 1) R&R
B F &3Pt 7k T
EHR=HHR xERx UR ............ (2&X1)
EHR : & Z A EFIL
HHR: itk a5
ER: RELES4
UR: 3 Rak 2 &



https://labor-elearning.mol.gov.tw/base/10001/door/%E5%A0%B1%E5%91%8A%E5%8D%80/1284421e697000004b5f.pdf
https://labor-elearning.mol.gov.tw/base/10001/door/%E5%A0%B1%E5%91%8A%E5%8D%80/1284421e697000004b5f.pdf
https://labor-elearning.mol.gov.tw/base/10001/door/%E5%A0%B1%E5%91%8A%E5%8D%80/1284421e697000004b5f.pdf
https://labor-elearning.mol.gov.tw/base/10001/door/%E5%A0%B1%E5%91%8A%E5%8D%80/1284421e697000004b5f.pdf
https://labor-elearning.mol.gov.tw/base/10001/door/%E5%A0%B1%E5%91%8A%E5%8D%80/1284421e697000004b5f.pdf
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2BRAE5&(ER)
REREER
& AAR (VP) BAGAE | BATH4 | EHHE
(HHR)
@25C (OA) #1(T) | (Control)
T=5 E: A S
1 300=PEL El 2 X=50kg EHRE
ANETE] ZAERE
0<VP=1 5<T=10 BE
2 | 100 < PEL <300 50< X =200 kg B &R
mmHg N #%
1<VP=10 10<T=15
3 10 = PEL <100 200<X=500 kg HHIMA HE
mmHg AN Tk
10<VP=50 15<T=20
4 | 1=PEL<10 500<X=1000 kg AABHE | FHEZL
mmHg B E
50<VP 20<T B
5 PEL<1 1000<Xkg BiEdlEE
mmHg N TR EN ¥

y

& 8 RELTFARLMERFILEA

\

J

!

ER= (VP x

OA x T x Control) ...

ER: ABATFA
VP © AR

OA: R &

T: TAFErR

Control : & E i #l#1k

(Vapor Pressure, VP )~ {b £ & 48 A & ( Operation Amount, OA )~ 4 A B5 1 (4
¥efn] Time, T) » T42424] (Control) ¥ 4 BEF - SBFFdA ok 7 A
e SRR RRIEmMBE T BMEAE WARRLEFA L AT Kb
NA2HE -

HEH BHEMEER BETH
s LDm(mg ' kg) LCE,, (mg /L) (IARC) | (ACGIH)
1 X >5,000 X>25 4 A5
/
2 2,000< X 5,000 5< X <25 3 Ad
3 200< X 2,000 1<X <5 2B A3
4 25< X <200 0.25<X<1 2A A2
5 <25 <0.25 1 Al
23
—_— V4 e
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EH mfmethylene Diisocyanate (HDI)

fing methods)

DiisocyanateSampling Manual OSHA 42, 47, and 500&hethods air
sampling protocol.

The derivatizer on the filter is containing 1 mg of 1 -(2-

pyridyl) piperazine (1-2PP).

Using aportable air sampling pump calibrated tol L/min, tubing with an
attached cassette holder, an@7 mm cassetteslesigned to collect and
preserve the most commonrdiisocyanates HDI, TDI, IPDI, and MDI
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_ Comparison between Scenario A and B )
HDI conc. distribution curve for personal exposure profile
450 -
PEL-TWA, 0.005
400 -
=3
350 -
. Scenario A_X95, 0.0085 .
300 - Scenario B_X95,0.0049 , | ‘
]
250 - i Scenario A: : B
200 - Scenario B : Air conditioning off I
150 - Air conditioning on i (abnormal case :
imulation
100 - normally ! simulation) :
! |
50 -
| o
0 T T 1 e e
0 0.002 0.004 0.01 .
HDI conc. (ppm)
A A comparison of Scenarios A and B reveals that the &rl T A E Quiek dardefectively maintain the .
‘ nearby personal exposure concentrations within an acceptable range.

A If the air conditioning unit is turned off, the likelihood of elevated personal exposure concentrations
L) significantly increases.
! A Given that the 95th percentile remains close to the PELWA, it is still recommended to prioritize
ventilation improvements at the HDI emission sources to reduce HDI fugitive emissions during the
process.
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Tiered Approach

LEREERRITE.
&9 . EIRES - EREA -
8745 (CSR) ~ X4 EEE (SDGs 2030)

- BEZEEEZXST IR GIERRRENTRMNE) "
« ECETOCTRA - B2l - HRAET b
« HEERRVRENPELZIEENE, REFSNEBREZAGEES.

- BERZEFREEFT IR (EEUCERIL RS ERERIE)
+ SQRA - ILO-CCB
- ZEFFREEIZRERIERE.

+ BRZEEEZESF TR (EEHCERITREBEERA.)
- ZEEERCEmWIE BF ERRIEZEZEHR.
. EERERTAENERBEEEN.

: BETREHEEEL0 ~141%
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55 S} 5 Compliance Strategy
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(worst -case

monitoring) J
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( ) OELs
J
Compliance Strategy

Comprehensive Strategy J
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Tiered Approach
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RISK OUTCOME
[Moderate

. Likelihood Insignificant Minor ::::::‘"“ Major Catastrophic
Almoslsc«hln s 10
- L"‘:" 4 8 12
POl:lhll s o 12
GIOba"y Harmonized SyStem u"":.'y ‘ 4 4 % : 01234567 891011213141516171819202122
of Classification and Labeling of Chemicals a:.. 7 A
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American Industrial Hygiene Association,

AIHA
https ://oemd .osha.gov .tw/exposure/content/tools/ToolsList .aspx
Health and Safety Executive, HSE
National Exposure Database, NEDB 1986 ~ ] NEDB
Health & Safety Laboratory, HSL EASE
Estimation and Assessment of Substance Exposure, EASEmodel ]
REACH ECETOCTRA I

American Industrial Hygiene Association, AIHA

—


https://oemd.osha.gov.tw/exposure/content/tools/ToolsList.aspx
https://oemd.osha.gov.tw/exposure/content/tools/ToolsList.aspx
https://oemd.osha.gov.tw/exposure/content/tools/ToolsList.aspx
https://oemd.osha.gov.tw/exposure/content/tools/ToolsList.aspx
https://oemd.osha.gov.tw/exposure/content/tools/ToolsList.aspx
https://oemd.osha.gov.tw/exposure/content/tools/ToolsList.aspx
https://oemd.osha.gov.tw/exposure/content/tools/ToolsList.aspx
https://oemd.osha.gov.tw/exposure/content/tools/ToolsList.aspx
https://oemd.osha.gov.tw/exposure/content/tools/ToolsList.aspx
https://oemd.osha.gov.tw/exposure/content/tools/ToolsList.aspx
https://oemd.osha.gov.tw/exposure/content/tools/ToolsList.aspx

E S
Quantitative Exposure Assessment Method g&%;ﬁ{a *gic
BUIE (SIS R E R

[ #DPEaE1 ) Deterministic Assessments
BRTFAMMERT (B SBUERRMZHERT)

miBE SRS »
mAEmERR -

ERREEENRESNRER n
RTZIERBEPZCERRFBERRIE -
REZEBETEREED 25 - TRTHEER

o - IH Mod 2.0
HEANGELEARGEIRBESNE Math(;matical Modeling to Estimate
EBISHRERER - Worker and Consumer
T EEEZ(ERISFRER - Air Contaminant Exposures
BERBARREFERREER Including Monte Carlo Simulation
ETEREZRES M - Versions in MS Excel

BEEBME L 2HLER
TV cammous s ma s e son

k% 2009 B AlHA AR
Mathematical Models for Estimating
Occupational Exposure to Chemicals,

2nd Edition

HABERAAXE T RGERS

(American Industrial Hygiene
Association, AIHA) HEB{EHZ |
BERZEXNEE

(1) VE2E35 PR EGE (SRS

( ﬁpg;‘#m ] https://ihmod.org/ https://oemd.osha.gov.tw (Zero Ventilation Model)

1. BAZRBHIESH:
REZEERN
=ETRAEN (FEYERE(BRMM)
=ERESHENA (EHRRAEAHGE) -

Probabilistic Assessments

2. EETHERCREERME: PEH =
—REEM e (BETM - SHAFRE2HEE)

RIRRIRS -

ELEEERER : https://ccb.osha.gov.tw/

B2
3.

(2.) BEANZER BRI
( Saturation Vapor Pressure Model
() BREZERHER
( Box Models )
4) TRREEN
( Well-mixed Room Model )
(5) —RBEER
( Two-Zone Model )
(6.) BWFHEEURC
(Turbulent Eddy diffusion model)

BIEEA
ISA“IEB“&@@E&%@M Safety and health at work is everyone's concern. It's good for business.

Safety and Health Technology Center
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Quantitative Exposure Assessment Method .I\% iﬁ ;E 1E *ﬁ Ec

RIREEERSR

Scenario Based Modelin B ioRKFEHE

Quantity, frequency, duration of chemical use IR 2004 £
Formulation differences B RS RAHE R m BRI
( European Centre for Ecotoxicology and
Toxicology of Chemicals, ECETOC)
Volume of work space ECETOC Targeted Risk Assessment ( ECETOC TRA )

(B-%)] SawEER: I | bl RERRHENTE
{LE¥E &S « CAS No. lﬁmIE'Fﬁ Nature of persons exposed I:Fi{hﬁmu\g?{h ([ Healthrand Safety Executive, HSE )

EASE ( Estimation and Assessment of
(gZEI %1Bﬁﬁ' Substance Exposure, EASE model )
TR HAE ECETOC's Q1 L3 EER T ES
Targeted Risk Assessment (TRA) tool EEMEHIRA (2021.05.27)

[FE=%] EXISE: calculates the risk of exposure

. 1| from chemicals to workers. ECETOC TRA ‘.
e RARAE S SRR BEE N

MBS/ Bl - {ESRESH - (ECHA) EXEMERAZEREMJIA - Nl
i EIEE Fﬁﬁﬁﬁm S https://www.ecetoc.org/ ’

targeted-risk-assessment-tra/ ) g 4 https://ccb.osha.gov.tw/

[FEmF ] RERELE:
PEL-TWA ~ TLV-TWA »
OELs ~ DNEL

Environmental conditions

)1 ’s : ECETOC TRA$EFE EASE #8z0iBERiRal .
LR TS RNEREREIHERNESHE

allpz ] EERSESTROBEEERGES ERBARRYLSNEY (RRE - 27E - R\BERRE) -

41 !

§t-upassessments (sele'c—;oneormo ﬂﬁﬁﬁﬂ S I{ﬁﬁrsﬁ * ﬁﬁﬁ{# ¥ @Am%ﬁﬁﬂiﬁﬁiﬂ s

BN 2 B
%18 ECETOC TRAMETIRERBIERERE (BE) A/

M — =] 3 =3
Safe assessment set-up to database or load from database mﬁ E{EQEEE}Q E = Eapﬁ i

B ZENEERER | https://ccb.osha.gov.tw/

HEEA
ISA“IEE“E?@E&W@L‘,\ Safety and health at work is everyone's concern. It's good for business.
Safety and Health Technology Center

roT
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SAFETY AND HEALTH MINISTRY OF LABOR

4 B

Quantitative Exposure Assessment Method ;E % _I_;ﬁi;ﬂ’gﬁg*ﬁ
- =]
ERMmaARE?
» iR st (Inferential Statistics)

> R BIRE - FTE(LRUE
. > ERIRIRESA - HURERIHER

A \\ 8 2015 fFXEE AIHA AR
o R\ “A Strategy for Assessing and Managing
—;/’ ' ai‘ AP FERAER Occupational Exposures (4th Edition)
1] 9 %D iptive Statistics, Inf
" SRR | ememmems R
RAERM? 0 e ‘ ﬁff e HER LS WA B N
‘ WL ALl REREAR 2 2 58 - -

> REREA HARRRERE s Wi 8 : ,

ff&ﬂﬁSSEﬁﬂﬂﬁEEﬁﬁ ey {sE0a) EEAR ;ﬂﬂga
EHoiELT? ' v GRS B

DNELEIN N AM,SD; GM,GSD
> REEN Max,Min

PHERETR
BEM
>ERIR X95 < 0.5PEL : BE—#& HEEESH
> ERERERE 0.5PEL=X95 < PEL : B amﬁ'gg ¥

ASSEPEL: SR P95;UTL95,95

ERBERIEG?

> (ERIRIGEC R e &

Y ’
. > {ESEIRIREAES e R iA=L SR e Rl
> EEMCBRRTER I BEEME BES RS EESE
> BEM (LB AR R E R BIGES BAYTE - HBRZ AR - NDIBES

I SAHTECH =200

Safety and Health Technology Center
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mg/m 3 3% min 3 m3/min 3
mg/m 3 ]
near field
far field 7§
J E
J
2m ]
J 3m J

https://oemd.osha.gov.tw/exposure/content/tools/ToolsList.aspx
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https://oemd.osha.gov.tw/exposure/content/tools/Tools2.aspx
https://oemd.osha.gov.tw/exposure/content/tools/Tools3.aspx
https://oemd.osha.gov.tw/exposure/content/tools/Tools4.aspx
https://oemd.osha.gov.tw/exposure/content/tools/Tools5.aspx
https://oemd.osha.gov.tw/exposure/content/tools/Tools6.aspx
https://oemd.osha.gov.tw/exposure/content/tools/Tools7.aspx
https://oemd.osha.gov.tw/exposure/content/tools/ToolsList.aspx

L PR G ERERIESER

=

ARIERZE
B EIRR
EEREHEMREAER

e it

w N

e SRS ER T B
, SRR BRI

o] AE PRI HEERBREIERK
L)

EE2mEE (ZE 8817 ) - ZAZE[K

I

EEMZEREER
ARMIEEZR
EREEREER (JRE25°C)
fERBFAZERPEERMR R

EEYESENMEFRSMERPZER
AR EEDTE

RS FER ZHM
AR #

i WM

HERBEHEERX
AEAERE IR RS

E2mHfE (CBmBENERE - ZAKXREN

o, 7



Yo iR KB R EE e EHR ' ‘

BIRZEEERE EMERREx1/10

EiRER (RE8/VSBREER) EMZERREx1/1000

SEiSz e EEMZERIRE x1/10000

BEfEL BRI R R E x1/100000 ‘



BEREEZER -

Hr|m

Qout

CAout

]




Ae
VEtpl H 3 m3z
VPE b N 3 mmHg3s
MWEbL Nu O (g/mole)
ChoomoE b ™A1 p Usth 0 3
CikE 'y P Ctp3Ob ™A
GM.b NAD | 3 mg/time 3
QF | \ 3 m3/min 3
UEM 3 m/secs

tE 7 3 time, min3
GEb W | 3 mg/min 3

# 3 mg/m33

# 3 mg/m33




: /‘
"u‘ S *
-\l
& -o
1.
2.
3.

150

NJJ

(9).




B

[Hummel’s Algorithm]: (L3)

0.25

165.6 MW*> P, (0345 + —
MW

U
T .05 L P

atm

G, mg/min =

where: D,; = molecular diffusion coefficient in air (m?/sec)
v = kinematic viscosity of air [Note: v = 1.52 x 10° m°/sec at 20°C and 1 atm]
U = air speed over the liquid pool (m/sec)
P, = vapor pressure of evaporating chemical (Pascal, Pa)
P, = atmospheric pressure (Pa) [Note: 1 atm = 101,325 Pa]
R = ideal gas constant, 8.314 Pa'm’ mol-K"'
MW = molecular weight of the chemical (g/mol)
A = surface area of liquid pool (m?)
L = surface length of liquid pool (m)
T = temperature of the liquid (Kelvin) [Note: Kelvin = 273.15 + °C]

Hummel -Fehrenbacher
:AlHA. 2015. A Strategy for Assessing and Managing Occupational Exposures (4th edition)
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8.79 x 10 (MW, ™3 (yp)
X (1/ MW, + 1/29)%% [ vy,
'11} 05 AX p

Evap. Rate
(g/sec cm?)

(18)

where:
MW, = molecular weight of evaporating liquid A
p = overall pressure, atmospheres
Ax = length of pool along airflow, cm
T = surface temperature of pool, Kelvin
VP = vapor pressure of substance A, atmospheres
v, = velocity of air, em/sec.
Equation 18 is a completely general equation that can be
used to predict the evaporation rate of a pure liquid in a flow-

where MW = molecular weight of evaporating substance;
VP = vapor pressure at liquid temperature, atm; and v, = air ve-
locity, em /sec.

Another equation, used formerly by EPA, was based on work by
Mackay: >3

—47,0.78 2/3\ (U
Evap. Rate (g/sec cm?) = 2.2 X 107 7(vs T}(MW JVP) (20)
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FIGURE 5. Comparison of the predicted versus observed experimental
evaporation rates for the theoretical equation, a regression fit, and the
Mackay equations
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3 Monte Carlo method 3 :

M2 m




