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AIHA exposure control category

Exposure Control

Recommended Control

Uncertainty

Category* rating
0 (<1% of OEL) No action
1 (<10% of OEL) General HazCom
2 (10-50% of OEL) + chemical specific HazCom
High
3 (50-100% of OEL) + exposure surveillance, medical surveillance, Medium

work practices

4 (> 100% of OEL)

+ respirators & engineering controls, work
practice controls

5 (Multiples of OEL; e.g.,
based on respirator APFs)

+ immediate engineering controls or process
shutdown, validate respirator selection

Low

* - Decision statistic = 95t percentile
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Industrial Hygiene Statistics
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W-test of datal_

Hormal (a = 0.05) 7

Lognormal parametric statistics
Estimated Arithmetic Mean - AN est.
LCL1,95% - Land’s "Exact”
UCL1,985

Percent above OEL
LCL1,95% %=0EL
UCL1,95% %=0EL

L

b,
g ==l

95th Percentile;

] tr} )
0.08 \ﬁ Descriptive statistics
0.1 I Mumber of samples (n)
0.05 I Maximum {max}
0.1 Minimum {rmin}
{1.01 I Range
0.05 Mean
0.04 Median: 0.
0.2 Standard deviation (s)
.04 I Geometric mean
0.02 I Geometric standard deviation
0.03 I Percent above OEL
0.03
0.09 I Test far distribution fit
0.03 I W-test of lng-transformed data
0.07 y i Lognormal (a = 0.05) 7
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= B2 ST ER AR
— VEZE G T EBEEE LRI (Zero ventilation model)
— E@%D;i’:bl_*’fﬁ_t ( Saturation Vapor Pressure Model )
- ZERESET ( Well-mixed Room Model )
- _REEEIN(Two-Zone model)
— B EIRERER (Turbulent Eddy diffusion Model )
- FZERET ( Near-field plume Model ) ublications (AIHA Press) 1o START (or

Continue) a Successful Career in Modeling




K

RIS (LB

« OJE2EZECCBAEIL af 4 B¢ i it 5 2

BECELER-EWNRRTGHEEEL

- [E1]] BEEE(cEm-EERENN

(http://ccb.osha.gov.tw/) 7 " FEERE |
-> TR EM , BEE M

LR

Co SRAREEINER

40


http://ccb.osha.gov.tw/

EZI5 FrmiE E (G150 (Zero ventilation model)
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EEMZE FJEET( ( Saturation Vapor Pressure Model )

—-—4..10° = C (ppm)
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_ VP4 406 . MW _ ~ mg
Patm 10 24.45 C O™/ )
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Near and mid field plume models (steady Near ekl Mid Fiekl

state models)

More details in this model : refer to Chapter 16
Aim

conditions.

The near field equation was developed for distances up to 3 meters. The mid-field form is for distances between 3 and 100

meters.

and limi

- Incorporates Pasquill-Gifford dispersion coefficients for mederate atmospheric stability into the exponent on r.

- Mo plume rise or loss mechanism.

- Gives centerine plume concentrations at steady state.

Parameters

G : emission rate, mg/min
U : wind velocity, meters/second
r: distance from source to breathing zone, melers

Estimate order of magnitude contaminant concentration downwind for a low pressure release on the plume centerline in Dutduo<

0.1225-G

G = I

/|
4
0.0502 -G ‘

CM—W .‘

Transfer Operation

* This equation is suitable for any transfer operations like tank
car loading and drumming.

— Equation to predict Inhalation Exposure

—C _ (re7x10*)(VPV f1)
ppm— 0K

. (,‘ppm = airborne concentration at equilibrium, ppm
* VP=vapor pressure, atm

+  V=volume of container, m?

+ f=saturation factor, dimensionless

* Q=ventilation rate, m3/min

* K=mixing factor, dimensionless

Open surface Operation

This equation may be used for processes like furniture
stripping in a dip or immersion tank, degreasing and

cleaning of metal parts.
_(720)VP[Ypr+ Yoo 0 A Estimating worker exposures to liquid
M5 QiR <> pool evaporation or boiling (1)

* Released liquids are assumed to form a pool from which
chemicals are released into the atmosphere.

* This equation is used to estimate the vaporization rate of
volatile from an open vessel.

Ceq=

Ceq=airborne concentration at equilibrium, ppm
VP=vapor pressure, atm
MwW=molecular weight, g/g-mole

A=area, cm?
Q=ventilation rate, m*/min : Q _ MKAPg,
K=mixing factor, dimensionless i RgTL,

Ax=pool length in the direction of air flow, cm * (Q,,=evaporation rate (kg/s)
*  M=molecular weight of contaminant (kg/kg-mole)

= K=mass transfer coefficient (m/s)

* A=area of exposure or liquid pool (m?)

* P, =saturated vapour pressure of the liquid (Pa or N/m?)
* Rg=ideal gas constant (8.314 Pa m*/mol K)

» T,=temperature of liquid (K)




		作業名稱

		作 業 概 述

		照   片

		污 染 特 性



		灌裝作業

		本作業為苯乙烯成品槽車之灌裝作業，一天約有70-80輛槽車

		[image: image1.jpg]





		槽車灌裝完畢，管線升起時，會有苯乙烯液體滴漏，而造成苯乙烯的暴露。



		QC取樣作業

		本作業為儲槽溶劑之QC取樣作業，待品管室分析合格後才可使用。執行人員為公用區工作人員，取樣時間為每日早上7點及晚上7點，取樣儲槽為303A~C共四個。

		[image: image2.jpg]





		取樣時為非密閉系統，易造成溶劑之揮發、逸散。






		Pump檢修排空

		本作業為Pump檢修前，將內部殘留的物質排出之作業。

		[image: image3.jpg]





		Pump內排出之物質，只有以桶子盛接，易造成溶劑揮發。
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i How Do WE ESTIMATE THE 95TH

PERCENTILE FROM MODEL RESULTS?
\_ )

o This 1s a GOOD question, one just recently
asked.

o Research on this needs to be done.

» If you have estimates of the parameter
distributions, it is easy to get the 95t percentile
from Monte Carlo simulation results

» Lacking that, use the “rule of thumb” 2 to 4
times the mean and assume the model results are a

’----

\_---_,



RV LS BI-RERE for PMIEE

e The two-zone model: Near Field Far Field constant mass emission

G G B4 VigB+Q) (B-Q+24-Vig(B+Q))
[ty | W S ) A -t) — G L NE lexpli, -t)
"9 L QU V(4 —4) ) =l | A-Q V(4 —4) jﬂp['* ’
& (- Vy ﬂﬂ@+fm\f(,3c}} *’~21'“'r ﬂﬂm+f"1vr4£-3@ )
CFF{tFQ s ] B-Q V(L —2) ;Exﬂfﬂﬂ G{ ] B-QV(A 1) ;E?{ﬂfzu ~ Far Field a
—_— _1 s
e e o B ] p p
V-V | V-V F T
and where: :
4 _.f’ﬁ-vF—vNLﬁ—m}":_ ( B-Vp +Vp(B+ Q}n { g-Q ) Near Field
ETs TE e U o B
and where: : : : ventilation rate

: exchange rate between zones = 1/2 xFSAXS,
where FSA = free surface area of the near field geometry
G : emission rate
Vnf : near field volume (defined by the model user)
Vff : far field volume = work space volume minus the near field volume
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TEE ISP EZR(V)(M/S)(33%)
EEEZBR=(Q)(381%)
TEZEIG T EZE(V)(M/S)(E3%)




VNE
0.883125

.
[V (8+Q) -

<BY B-Q+ 4 V(B+Q)

. £-Q- 1E'”\.;|]_:'£-“r'I —4,) J

lexpliyt)

L B-Q V(4 ;}J

Far Field
Q
—
P P
Near Field
G .G B4 VgB+Q)

C; Sl el et 7
S A (XS W
G {4-Vy+BY B Q+i-VyB+Q)
CFF{t)=—— 5 ] AV Jexpfﬁqtb

Ay =05 [‘S'UF._V”LS'_Q}W+
Vi Vi
and where:

1,205 B-VE+V(B+Q))

_f BQ)
B

vu(ﬁ O}I f’,&o

and where: gi= A.Fﬂﬂ -5

V- Ve Vig- "-"F

FSA
3.5325

ARl 0.3 ]0.529875
FJ7 ] 039 |0.688838
HE | 036 | 0.63585
1 0.2 0.35325
AT | 019 [0.335588
TR | 028 | 0.49455
Sai g 020 |0.512213

Shctg 7 0.28 0.49455
BEECAITS 0.51 1 0.900788
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X95 < 0.001PEL 0
0.001PEL=X95 < 0.01PEL 1
0.01PEL=X95 < 0.05PEL 2
0.05PEL=X95< 0.1 PEL 3
X95=0.1 PEL 4

SDSNo SDS Name

01-007 EBR(PGMEA)

03-071 EI?%T?(n-Octane)

04-001 DUVA42P Family

EIDS

A B B F it (propylene
glycol monomethyl
ether,PGME)

I f5E(n-Octane)

N 7 HH it 1-Methoxy-2-
propanol PGME (Propylene
glycol monomethy1 ether)

N B FH RS A B 2-(2-
Methoxy)propy1 acetate
PGMEA (Propylene glycol
monomethyl ether acetate)

PEL

ppm

100

300

100

100

sl A

E B

TE BB

e B

H

N
A

@Z

10.9

10.45

10.9

3.8

C(mg/m3) C(mg/m3)  C(ppm)

TR ) Perce9n5ttiIZ/ PEL
AM est 95th Percentile/PEL

90 0.749 1.29 0.35045 0.0035045

114.23 0.088 0.151 0.03232 0.00010773

90 0.074 0.128 0.034773 0.00034773

132.16 0.044 0.076 0.01406 0.0001406
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~The End~

Question?
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