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paimter will insure lasting satisfaction. S'_::"x a

painter will tell you that Carter Pure White Lead
il, mixed cxactly to suit local conditions and the surface of your house,

hite Lead

/o The Lead with the Spread”

J
is the stnictly pure white lead of cur
only whiter, finer and mose
It makex the whitest white
are prodoced the clesrest
s

atnter's favoeite white lead—
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and pure hinseod ¢
e cheapest and b St paint you can use,
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4\4- 2 ad (ecda

1918 Ad National Dutch Boy White Lead Paint
Babbitt

This is a 1914 ad for a Carter white lead! The size of the ad is approximately
Sx6inches. The caption for this ad is "Get Ready to paint’
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Because it's made with bead ™

“The Girst one at the party
Wi yay Electrie Tighe.
He sasd. “U'm very brillsant,
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I\QJ thus wee're 33 related!*
“That's trurl™ e Dutch Boy
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Chemicals Linked to 'Popcorn Lung’ Found in Flavored E-
cigarettes

@ Tue, 127292015 - 1:59pm

‘ by Lauren Scrudato, Associate Edtor

B8 Get daily news for laboratory professionals - Sign up now!

A recent study published by Harvard researchers reported
that diacetyl a flavoring chemical linked to cases of severe
respiratory disease. has been found in a variety of electronic
cigarettes and refill liquids

Diacetyl first popped up on the radar about a decade ago
after signs of bronchiolitis obliterans, commonly known as
“Popcom Lung” began appearing in individuals who were
exposed to the compound while working in microwave
popcom processing plants. Diacetyl is used to enhance the
flavor of artificial butter in popcom, but it is also used as a
flavoring in certain alcohols — and now e-cigarettes
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[Table 24.1 — AIHA® Exposure Control Rating Categories
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Control Category™* Applicable Management’ Controls
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RS FoDlbR 0 — e T H
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respirator APFs) infeasibla

rd
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—He il ot B B R (A ) A A R
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RIFAE B ey MBI RFREBEEAZIT R HE2F
e ERIFA QELTF ¢

———3K Ak B 69 (Why ) ee— N Ve RS Eod

—— 3 A £ (WhO) ey #8450 5 55 25 8 (SEG) ~ & A5 & S B2
——— kAR AL F (Where) w335~ 2ARALE

———— B T4 R 69 FR AR BT F (When ) e ooy - o% 6 868
———3RKAR AN H (What ) ey = 52 - 588 2 808 4

———- 1B A% Fo FR AR 0F ] (how 1 ONg e ﬁzig*‘;ﬁﬁ“ iy o
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I 35 B5 A B &Y
(—)XE s & A (Baseline) :
1. 453+ % —SEGa) 3 T a9 £ A BB 3L K 0B WL -
2 BEHEBUBBHREBRE -
3. A kAt B A 2k B MAESECHI R BL B THS -
A4, 3 30 4% 4k LB 0 B 75 B RE o

(L)ﬁ'%ﬁﬁﬂl(iﬂmgggnce) : Eﬁg%gﬁ?ﬂ%&zj
1. ¥ 45 B 3 & #10EL 44 8 F % - ]
2. 3 W W2 Bl SL(worst—case) - A-pc it

3. FFiktE Feb A R EAREH G -

4 LR EE L RREiTER EE2 XA RBAEETN Eayiaa -

5. MERASEFAE NS L MR e BRBERBRSEGHATREE
A - ek R eRESEGHE T oy A R4l B -

(=) @A (Diagnostic) :
1. ¥ARAPBREEER ATHREERRE-FEYES LS E(oE 4
E DL f = § 450 § 8

2. B BRIFEERERNEEAER -
FH RS Easidon R RE Ty 8l

18 A3%4% (personal sampling)

1. A5 X R 2R FiE -
2. B ATH= W48 = 44k Reg 3% -

(1)NIOSH19772 & X % &% /& ¥ (naximum

exposure risk group)iRiR & &= FiE e
(compliance assessment)

(2)ATHAZ 48 L 5 E A (SEG » similar

exposure group)ikik ReiIipiE S > KR
345 & 55 ¥ (long-term average exposure
assessment) -
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& Ik 4k (area monitoring)

1. BHESHIFAANT » EhAEF I E2TH B AR ETHE
AR EE c AT EMS I EE (BPREAAVEEISESAT) » 2R
1% A B AT IE XIS E I B LTS E X EIB - EE
X R Tk - B Rt - Aok B R 2 B 80 A 2R i 55

- F - RIS EESN TR AN - MY
M FE |

2.°BLEB R RAALERTSFHF I HFIHE - AsbE
A AR A BRAR P EAR, ©

3. Area sampling + time/activity => Personal
exposures

(FEFAERKBRRBABNEE  mika "M EH
Tk HBY FEE—F ETHEHAAEBESHEE))
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ATHA F & 3C & ¥t

BNHEMN: BNESTRBTRIR - WMEE
[ Diagnostic Monitoring ) B ASERABEE

When trying to identify the exposure source and understand how sources, tasks
and other variables (¢ g.. production rates) contribute to worker exposure, diagnostic
monitoring should be conducted. The results can help the indusmal hy gienst devise
the most appropriate and efficient control strategies for unaccepiable exposures

If the source s from a fixed prece of equipmentfarea montonng techniques ) Eﬂ.ﬁﬁ
are appropriate. [f the source moves with a worker or depends on mdividual
w A\ll’ i\l':‘ll‘l;l‘l"\ l\.‘f\l\l‘:\‘ ‘\\l‘ll\“'l\rl”\e 7.'-"‘1.“1[1‘0‘\ are 'll\l\l'l'\l\"ii\fl‘ In most cases
measurcment averaging times should reflect process cycle times rather than OEL
averagmg tmes. Using a longer averaging tume will sumply average out the actual
data required for problem identification

Wipe testing is a form of diagnostc monitoring. The quanuty of a chemical agent
or radioisotope per unit of surface area can be used as a measure of contamination ¢
Surface wipe monitoring and use of colorimetric skin patches can help particularly
m evaluaung the effecuveness of controls or work practices mmplemented to reduce
dermal exposures. Notable examples are the wipe testing critena established by the
IS, Department of Encrgy for beryllium. In DOE operations, surfaces contamanated
with bervilium must not exceed a removable contamination level of 3 ug/100 cm’
during non-operational periods as a measure of accepiable housekeeping. Additionally.
before releasing beryvilium-contanminated equipment or other items to the general public
or for use m a non-bervihhum area of a DOE facility, wipe testing 1s required to venfy
that the removable contamination level does not exceed 0.2 ug 100 cm”™ '™
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ATHA F R X & ¥+

Exposure Monitoring EREMNELEE T ERRS -

BB F¥FA RS EEAHE
Area Monitoring EBHE -

Area measurements are collected at fixed positions and therefore. usually do not
ately reflec e exposure of individ s They can be used to measure emissions

from process equipment or background levels of an environmental agent. Area

monitoring can be used to determine concentration contours or gradients of agents

(such as sound pressure levels) i a room. Real-time area monitoning can be used

for a varniety of purposes, imcluding the detection (via measurement and alarm) of

peak concentrations of acutely toxic agents — particularly those with poor warning

properties (e.g.. carbon monoxide, hvdrogen sulfide). Area measurements can be WY BRERNF

in time trend analyses to detect seasonal varnation. process cycling, or changes in 2 - -

efficiency of ventilation controls. They also are used principally to support diagnc R LA AT I WAL

monitoring. A T 4k dodk S X
More oficn than not. arca monitoring is inadequate for exposure asscssment. RNEREREERE -

for arca OF postuonal Measurements 1o ruly represent exposure. workers must be -7 A N 2520 & 5

almost stationary (non-mobile). In most SEGs. a significant portion of the exposu #$1k (FRT%) -

originates from tasks and the associated near-field exposures. Even in those SEGs

in which the exposure originates in the far-field (background). fixed positional

measurements usually inaccurately characterize workers’ true exposures Bp it 4 B R A R

(¥ %) & SEG ¥ »

P28 £ 8 &K 2N 3
EREEM T AHRE
A EHR - 85

VE ¥ 3% 85 n) & £ 32 5W3H

R TIRA% 3 K (who) 2 &1 #H4a ol & AR BF :

1. 48 . E#BE(SEG) 35 TRV 86 ~ 4688 ~ &
ERTRARE REAAE c BEABEMUEERIALZ —
BEH L o

2. A A ARG EBTR(AN ~h ~ BFHh8EeFE]) £33
B B S ey E&ME -

3. fAlb{aBla9 4R Sb 2B » AR B RA XS ERA
R E B ERE AR 0 B I TS
FRARFAAA AN~ FRAEERE ~FRAEREELCESLE
ZFEEH -

E R 5
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YF ¥ 3R & A & ¥ 2 5W3H

1. AT %44 BeATHORA1998E 45 EHEA FEER K
Z WA E - >RATVERBIBERER -

2. AN EAERTH > BRI EASKREESRKRAL S HEK
BROEES > LRSS BTER > AREBREERTE -
3. X —REMLBETRERFELIRP IS 0 BEAE
R E R A4 3 A4S BN RE B Bk — FiT
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4, # gy b st H] B T A AT IPAE A K IB TR R R Bt ey
A EERE -
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— B 4a L & EEE -
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2L FH EEBEH?
= B 4m 5 2 = 1B SEG

Exposure (ugl/m?)

0 50 100 150 200
Measurement no.

HHRB: ERMBBIHREA KR o1

4o fa] B 75~ 48 L T 38 ¥ BF (SEG)

(1D)# %+ - #) A # 42 (process) * T 48 B (task) -
s 8k (BRFF job) R A E & T M (agent) = FEFa b iR
B~ E -~ 825 - EWLLEHSEG - Ex: 4576y
Hiz - FEIFEFERNE

(D) o4& - BB o HBMUEESRXIZ - &
iSRRI E B EEAE 0 LEEZ2.0A 51 97. 08/
S ey EbeAE 0 pbAE BN APR AR B e Fa i R B AL
# > b AN 4RZE B/ E— S tmsy -

% 4% % EHSEay 32 3k - AS B IE P IR A & AR BH 8
HHHEaMREIT. S ERAFE2. 5B o= tbE
(Ro.ps,5) * %Ro.ps,5=4 * 21 2 ) — 48SEG -
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By 4T F 212 S ARl BRBE?

TEAEABR S » wBE— A AL EITEREIRE » R{ER4EE B 4
g aE  E b RAF R FE AR ISR A B 57 55— %8 - =] LAEGE R A
FreF4E T A% B AEE H 2k -

AR ELE(similar exposure group, SEG)A45 —ZF4% -5 A
T AEFAL » B REAAE M ZEBE(REHHE - FRHARE) > B TR
FIA A REEGFPAER(BERERR) REFHRANE—BEANHRER
I-}jL o

> 4o 47 32 31 SEG? B - T Y

[ B HFik | - 3 P& & ¥
| 3. EM-EERES
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SEGH%Z 2| 7 R R (BREF )

1. L2 EIEIFEEFRETFHIMUFRGORAZ)

2.AREE - MBERERAFR T (48 Fay1F
XMz

3. AR - BFE - TAFE B RBIEAFR FH8
4. T4 -|~#8(work team )4-#E

5. JE T4 M T4 (nonrepetitive work) 4-#a

— —Efafet B EEE48 (similar exposure group, SEG) &y 5F
EEERAFLEREEMSTH S/ B AR EBENTE -

-~ i FE R HSEGFHF TR BRI FRZRERIFTE
iEAT4E 0 AR F BT b B S A R Y AFIE -

—EARSECH BEBFERNERARBETFHEARERR R OGLHT R
= N gl ok L
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Y ¥ 23R 85 )35 5
~ daddk 7% R 8F (Similar Exposure Group, SEG) 233 :
()P R/ TR LA -
(DU TR EAR -
(= EA2/ T AFHAERA -
(@)L EBEREHWCEEE ~ BEEFX ~-AASERME) -
(B)RIFAFIEDH X -

Establishing SEGs by observation

-Classifying by R —]
i Process agent §

v Process-Environmental Agent-- x

ﬁ.ﬁ-i& : *'j )ﬁ lﬂ(prms) » (unique process and agents) H job ’ ‘

T4 B (task) » &8 (R v P:°¢::Z—;l0§;)£nwronmental Agent---' .................. i
job) B & & & F ¥ (agent) = 5§ v Process-Job-Task-Environmental Agent—

- - - (task s @ senes of work @aments)
ﬁgg‘S*EG oﬁ; . #;6: & ﬂﬂgi‘ﬂﬂ ¥ Process-Task-Environmental Ag~

FRGEENE * Nk " e T

v nonrepetitive work
(continuous change) JobZ o

T RGE - IR Ber e 8 o 25 R 45 95

ATHA F W& s &5k

CAPUSUICS UL JHY WOUIRCTS UIC HICUSUICU AU LIS 1IN TULEL WOTACTES (¢ assiuucd w
SEGs based on a statistical analysis of the exposure data.'”

The observational approach allows the industnal hygienist to make initial
judgments about exposures and prioritize them for further action—either in terms
of exposure monitoring or control. It also allows the industrial hygienist to use
his or her training and experience to maximize limited monitoring resources to
begin characterizing employee exposures. These limited resources for performing
exposure assessments. coupled with the need to move quickly on to prioritizing
control and monitoring activities, practically forces an industrial hygienist to use the
observational approach to form SEGs in a beginning program.

In most cases a combination of the two approaches i1s used. Both methods
have advantages and disadvantages. Each has a place in this cyclic, continuously
improving. comprehensive cxposure asscssment strategy:

[

. Qu.x]nau'\ ely assess e\posures Tor cach ?FG u«:ng =
exposure modeling. and available monitoring data. . BB EHEBZH SEC HERF® -

. Identify the critical SEGs where there is a significant risk that some workers

who incur nnnu_ept-lhl\ high exposures may have been grouped with workers

"

4. Use exposure monitoring and statistical analysis to check and refine those
critical SEGs.

4. #| A B & 8% R Fo st oA Rk Efomit
i & Hs SEG -
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ATHA F /R 3C & ¢

Exposure Assessment: Establishing Similar L. £4- s BNERE (exposure zone)
Exposure Groups FEBEL TR bz  BEF— "AF,
As indicated m the EASM, an TH can now begin the Exposure Assessm (hazard, agent) : FlaEEEH4Eeh Aikam— &
portien of the model, The first piece, using the infommarion gathered above BE , r faald iy
exzablisly Similar Exposure Gorowps, As described earlier in ks book, there C1 0k B 48 [ 4%
aenerally too methods se establishing SEGs; e observaticnal apgproach an (2}&&%&&““
sampling approsch ™ (3T Maderdy T S e /(A P 3 AR R

[netszlly, in emergency respomse, an IH is most hiely to nse the observa
approach when establishing SEGs. Tl reason is that emergency response r 2. 2 N W3 & SEG
acears withouwt wanumg, and even if a waming of the disaster had ocowmred i (] }-‘fﬁﬂﬂ.ﬁ.g_m; B 448 (ﬁﬂ'—ﬁﬁ ﬂﬂ.}

TsuAm. femorist event). the specific response operations ivolved cannoe b (24 E 2 - MA R MR AT EH T8 (FHEHEENE)

(A ae - WA - A RRGEFETF @
(EHL—AF THFLE)

predicied from the sandpoint of knowing the specific hazands and 1
poteunially exposed 1o these bazards, Thus, there really 5 oe possilyg
previous sampling resulis wo reflect a panticnlar enerpency resg (4R E - THNEASSEER F595 -
wonld expect ina batch indosirial process. As the emerpency phas (5) T4 do (work team 428
taward the cmsequercs mansgemenl of an meedew, e a o Tevasal FI
determined SECGs nuay occur using (he sanpling appao (6)# w32 x 4 (nonrepetitive work) 5o

As descrbed earlier m the book, other suggesi s for estblish 3. S EGHe ARk 3 2 SEG
imclade e Folloving™ GRE-F 2 F A--Fo

(234 SEG 7 a2 iy M 55 M SN

+ Classifymg by process and environneental agent:

* Clasifyimg by process. job. and emarcamentl agen: CAME B ST E E 48 R XN

+ Classifyimg by process. job, msk |, and savimommental agenr; (AriE4T A F AR F L FREN  FTHEF—A -
» Classifying by process, ask. sl eaviromnsental agest., . .

+ Clawsifymg work enms, aod (54 3 S5 M BLHE A S MU 6 - RO SLE M B
= Classifymg by poprepetitive work. ﬂ#‘i -

(6% 8 B 40 B2 ] o 2l B o e 5 SEGRE 4R -

a7

FPE B kB 45-SEG

1. 3 A4 Ho i AR T SARIE TR B R R - TR - R

FAERE A BEERH > BHBE - ik - kdk - BEEHXESE
foL B FEEE -

2. K MA 2 EHIE » A2 B S Aal ik ERE - BT A H
BiERBRY > FLEBHERR—FORAIN > XA LEE
TR B Ao a LA H] -

3. AT sARIESTPICHAR) ~ B - THENE - A EMEM R T
25 -

B— R - B=0 B oM

A5 (L) — T M ED —h F#H (1)

2R FY A5 (2)
(H=)

T AP (2) 4 Fi(2)

............ o8
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1. EMBREFIETLERRETTARTH I ERES » L&
2] %-SEGs -

2. R EAN > BREMBEASTALAER ZHEMNIEE > 35
F AR B AABERRTHEHPEE o248
URBEHERTETLSEE -

3. # N A EREAMKIE (&301/10 PEL) = - RA| L&
TARAEE—1E SEGs » FAS3% A& LA HEAEE
2> muEds @A “KREZEELE” &9SEGs -
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Identify the appropriate

interval for the FEZ RAF—R

exposure assessment T & A SN
OELs appropriate

averaging time ﬁiﬁﬁ& 8 #3
Randomly choose dates

from the expo

I AR IE=R

MEMBIFE AR
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Fat b B E S BT 5518 (Xgy 54y $LH2.5
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WAL EEEN AL ETSE:

FEiia R RS el FL T AR RA¥YESHALENE
WAF XL IFRE BEEBEESETE=0T.5F A R2 587 9= tb{i -
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SEG#¥ 48 % & 48 UM | &

- fEatBE4E IR 9B 5 6 B 9T, 5 1Al (Xgr se) S H 2. 554

18 (Xg 5%) °

Aap a0 = explFp + 2y g7s = In{ S]] X3 5o = eXpLFF— 2 975 # In{ GEY]
GM= exp(y) = exp[4.10+ 1.96 x In(1.88)] =exp[4.10—1.96 < In(1.88)]
= 207.92 (ppm) = 17.51 (ppm}

*#t FH Ry, g5, g1 *

X750, _ 207.92
X 17.51

=11.87 =R, o5 5
Z.5%%

&3
- sbEfda o TR ARt R 4R 0 JAGE KRS B OF T 69

T Ak B 18 Fo AT %ﬁ%lﬁﬁﬂfﬁﬁm = B BB
e FATAEE Y S FE -

T R R R RS B ib 107
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SEGH M4 BR>4 » B T (X)) H4#0. 1<) =145 %8
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95th Percentile
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#H A (how many) R EF X >HEREAM TR A
do4a o o= T34 I IR K aa 7 AR 38 B R U S st

1710 Z#REARRE (BB e B EIRE)
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MUEBHRE 6~10 EMTANRT ; S UaabEts PFHEER
AR 10%-100%5# R ERER r AN EBTASESERESE - N E
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B (how many)iz E F X =B BXEEAA T4 8

WA EAENAME S 3 - 5 AT L0EL(Occupational
Exposure Assessment) - tb# 0. TH(75% f50EL)#0. 1(1% 450FEL)= i &9
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Sampling Randomly from
Stationary Populations (1)

Random s.a-.'-lll:g

— Each element in the population must have
agual l:kehhmd of being observed.

—Practical considerations of trawvel
constraints, weather, operation
paramet

—To avoid known bias:
- If possible, avoid clustering your
monitoring into consecutive periods.

» To monitoring different seasons to avoid
biases introduced bg' factors that change
with weather condit

* To understand process cycles and avoid
biases they might introduce.

« To include both typical and wmusual
events.
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Nondetectable Data

Monitoring result below the analytical limit of
detection should not be discarded.

Several techniques are available for including
below detection limit data in statistical
analysis.

A factor of 0.7 times the detection limit may be
most appropriate for data with relatively

low variability (GSD = 3).

A factor of 0.5 times the detection limit may be
best when the variability is high (GSD = 3). If
more than 50% of data are below the

detection limit then special techniques may

be required.

Probability plot is another way to include data
below the detection limit in the statistical
analysis. These plots allow extrapolation of

the data above the detection limit to

account for the data below the detection

limit for determination of a reasonable
estimate of the average and variability.
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Identify the appropriate . R
interval for the HFE g’iklﬁs — R
exposure assessment €& % -FiA PN

OELs appropriate
averaging time Eiﬁi&# 8 %

Randomly choose dates
from the expo
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possible. a subset of workers and days (or other appropriate periods) is chosen for
monitoring. and the results are used to estimate the exposure profile inferentally
Industrial hygienists have long struggled to come up with an acceptable answer to
the question: “"How many measurements are necessary?” Even today, professional
judgment 1s the predominant way to determine the measurement number. In fact.

the number of measurements needed depends on a variety of factors. including the
monitoring goal and the SEG’s exposure profile. If one measurement result is far
below 10% of the OEL threshold or well above 100% of the OEL, then it may be

lall the monitoring required to judge the exposure acceptable or unacceptable. If the
lexposure profile is highly vanable or positioned within the range of 1026 10 100% of
the OEL. then more samples might be needed to adequately characterize the exposure
prnﬁln (2122

FEFE O LU DA S BI = AI9AKR S (2)
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(far low)10%

if'E K (well
above)100%0EL

/'

range 10%~100%0EL)
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fERE = R E AR - R EI ER R IR

*HHLLRFEEF Similar exposure
group, SEG
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Professional judgment as to the homogeneity
of the defined groups is essential. However,
as a rule of thumb, if an individual
exposure is less than half or greater than
twice the arithmetic mean, the relevant

work factors should be closely re—examined ~— |
to determine whether the assumption of Workplace
homogeneity was correct. o T
e
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RPN R ey R AR 3G 9 AR A - comparison wich limis
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Extart of Risk Posed by Misclassification = Lg';- ~ —ﬂ]—% %iﬂdﬁé'
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Figure 7.8 — Risk posed by misclossification of on individual worker's exmo wwre
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