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of about 55 ug 0D ml would seem to provide
another physiological basis to support the recent
OSHA proposal”\that “the maximum upper
blood lead levels o workers should remain
below 60 ug/ 100 g

A semi-log plot (Flgure 2) converts the
arithmetic dose-respanse urve to a straight line.
There is the usual scaticr htre, characteristic of
biological responses, buf. ithe correlation
coefficient for the direct relaljonship between
log ZP and lead conient is qiite zood (0.8),
which suggests thal blood ZP might be
substituted for blood lead as \Q ii-eferred
hiological index of exposure, Several
advantages would be offered: (lj\Kp more
directly reflecis the metabolic damage cused by
lead and is thus a more useful indicatoAof the
effects of lead absorption. (2)Contaminatifn, an
ever-present source of concern and care
tead analyses. is minimal in the determinatio
ZP. (1) ZP assays are simpler, less costly, an
more rapidly performed than blood lead, there-
by permiiting mare effective use of resources and
enhancement of any monitoring program.

The foregeing findings, it should be noted,
were developed for an industrial population
chronically exposed to inorganic lead. Organic
lead compounds may follow a somewhat
different course through the body, and may not
exerl their major toxic effects on the
hematopoietic system. Hence. a Biochemical
index such as ZP, may not be appropriale as a
monitor for the elfects of wurganic lead
absorption. [n some other discase states (c.g.,
erythropoietic protoporphyria or severe iron
deficiency anemia). the use of ZP may also not
be suitable. since elevated ZP levels can occurin
such condilions without concomitant lead
absorption.””’" Such situalions are unusual,

however, and likely 1o be well known to the -

worker. Hence, the ZP test should be generally
applicable to most workers exposed to lead, and
should be given serious consideration as the

biechemical test of chotce in monitoring such
populations.
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On the job benzene vapor exposures of less than § ppm were
measured concurrent with the 24 hour collection of urine trom 52
employees. Urinary phenol levels of the callective study group,
measured as #ither concentretion or weight, showaed g positive
statistically significant correlation with benrens exposure.
However. due to variances in individual baseline phenol levels,
determination of benzens sxposure at these low concentretions is
reistively weak. Since baswiine phenol concentrations exist over

a range of vaiues, adjustment for a single veiue of each individual’s .
baseline did not improve corralation for the collective study group.

A study of benzene exposure versus urinary

phenol levels

GORDON J ROUSH and M GERALD OTT

HER Indusiral Hygiene Labor atory, Corpor ate Medicsi Depaniment The Baw Cherical

Corporation Midland. Michigan 4B640

introduction

The 1974 NIOSH proposed standard for
bensene' requires the monitoring of urinary
phenol levels of employees with time-weighted
average {(TWA) exposures exceeding 5 parts per
million {v'v airk. The correlabion between
benzene exposure and increased urinary phenol
levels has been reported previously.” A level of
75 mg phenaol. diter af urine (mg: 1) is proposed as
a signal of unacceptable benzene absorption
requiring close medical surveillance. This study
was designed 10 evaluate the propuosed techmigue
of “binlogical monitoring”™ in an industnial
environment. It was also intended to determine
il concentrations in the arca of 75 mg
phenol “liter ol urine arc indicative af
unacveeptable benzene exposure.

benzene vapor sampling procedure
Benzene is widely used as a raw material and
solvent by The Dow Chemical Company. Five
bensene-consuming production facilities were
selected (o represent industrial environments
where benzene is handled along with other
chencals. Over a six month period. benzene
expasures were stadied for 52 employees from 25
job ¢lassifications, including laboratary
techmcian. productien aperator, plant
For more siformation Stout suthars. see
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mechamc. and material (ransfer operator
Usually, samples were nbiained from two
employees in cach job. Participation was
voluntary since the collection of unac depended
on each person’s willingness to cooperate. lirine
samples and breathing zone air samples werc
collected on the same day. Increases in urnnary
phenol levels were expected to correlate directly
with inhalation ol beasene vapors Skin
adsorption was assumed to be negligible since
most jobs requited the wearing of rubber ploves
when handling benzene. Potential exposure to
ather chemicals should not have atfected urinaey
phenoi levels since none were known tointertere
with, or contribute to the metabolism of benzene
10 phenol.

Actual TWA exposure to benzene was
determined via personal samplers worn an each
employee's collar throughout the course of his
workday Workdays varied from & (o 12 hoursin
length. A small battery powered vacuum pump
provided a low air flaw rate. 00 to 250 milliliters
per minute {(ml min). through charcoa)l packed
statnless steel tubes. A frw “extra large”
commerctally available sample tubes were used.
but most of the sample cellection tubes were
custom-packed with Putsburgh cocanut bise
‘on page A 3
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activaled charcoal, 12-30 mesh Charcoal was
used because of its suitability for collection of a
wide range of aromatic compounds which were
likely to be encountered. The custom packed
tubes were approximately 47cm(3/16in.}in
diameter by 12.7cm (5 in.) in length and
contained approximaiely one gram of charcoal.
Efficiency of the total sampling system,
including error of analysis, was determined by
spiking sample tubes and submitting them for
analysis with tubes used in monitoring.
“Spiking” of the sample tubes was accnmplished
by preparing in a 100 liter Saran” bag a known
concentration of benzene. both by itself and with
a mixture of other chemicals found in the work
place. Air from the bag was drawn through a
sample tube at the same flow rate used in the
plant studies.

Collection of urine began when the employee
started work, and continued for 24 hours. The
“day” sample was collected in a hospital
specimen container while the employee was at
work. A second container for the “night” sample
was 1aken home and used until he returned 10
work the following day. Thus, the two

“combined" urine samples represented’

approximately 24 hours of urine. A baseline
urine sample was collected by cach employee
after being away from work far a minimum of 48
hours. No other restrnictions were placed on the
collection of the basetine urine sample.
Information concerning consumption, within
the last 24 hours, of any medication, tobacco, or
alcohol was recarded by each employee for cach
urine sample. Any known chemical exposure
was also noted. Information concerning
previous or present health problems, particu-
larly of the liver, kidney, or heart, was requested
for each volunteer.

analysis of samples

air samples

The charcoal absorbent used in air monitonng
was desorbed with cold carbon disulfide and
analyzed by gas chromatography using & flame
ionizalion detector. Specific chromatlographic
conditions varied over the several months of
personnel sampling. Column packings included:

20-30%% Carbowax
200600

10% SP 1000

5%, FAPP

5% QF |87, SF W0

10% UCW 95

10-209% Carhawax 20,000

3¢ SP 1200, 1.75%,

Bentone 34

10% LAC 2R446

15% Carbowax 4000

10% DC 200

Durapak OPN: Porscil C

80,100
The columns ranged in length from |.83Im (6 11,)
10 4.57m {15 ft.) and were prepared from .95¢m
{1/8 in.) inside diameter stainless steed tubing.
Column temperatures ranged from 183 1o
68.3°C (657 to I55°F). Selection of a column
depends on the combination of chemicals
absorbed on the charcoal. A catumn packed
with SP 1000, Durapak ar SP 1200/Bentone
would be suitable for benzene alone.

wrine gamplas

Urine phenol analysis was based on the NIOSH
proposed standard for benzene.! The urnine
samples were hydrolyzed with perchioric acid at
95°C for two hours, saturated with sodium
chioride, and extracted with isopcopyl ether.
The ether extract was analyzed for total phenol
using a flame ionization gas chromatograph.
The only modification of the NIOSH method
was the saturation of the hydrolyzed urine with
sodium chloride. This step increased the exirac-
tion efficiency of the isopropyl ether. The
chramatograph column consisted of a tube 95
cm (1/8 in} in diameter, 1.83m (6 fi.} long and
filled with 2% EGA CG-AW-DMCS (980-100
mesh) packing. The following (emperatures were
utiized: column at {60°C., injection port a1 230-
250°C, and detector temperature at 290-300°C.
Maximum sensitivity under these conditions
was about 2 myg phenol/liter urine.

resuits

data

Table 1 lists data collected from air and urine
sample analysis. TWA bhenzene vapor exposure
concentrations are given as ppm {v; v} and they
arc grouped according 1o the length of the
workday. Concentrations of phenol sn urine are

*Registered trademark of The Dow Cremical {ompany adrusd
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Resuits of Air Sampling (ppm| end Urine Anslysis {mg/1}

TABLE |

Benzene Numbar . —_ Concantration Aenge of Phena) in Urine, mg/1
TWA ot Hours e Mowdiunted . NIOSH Adjusted
Rungs __ _People _ Worked  Seseling _ Osy  Neght Combined  Day _ Night  Combines
40 | 12 : 51 26 39 5) 23 37
25 ' 12 3 28 14 3 37 18 30
20 ) 12 3 1 ] " 28 13 2
3 1 12 ] ’7 2 & 2 E] 14
13 1 12 9 16 t7 17 18 28 22
12 1 12 58 87 30 28 77, 6. 66
1 2 12 1-6 45 2.20 110 PRI AR ] 615
1006 7 12 2-36 265 283 27 465 - 50 5.7
€06 15 12 1-32 239 218 220 3% 38 316
44 1 8 L] 27 5 as 27 51 3s
39 1 L] H 41 22 5 55 29 34
18 1 8 . a9 22 32 51 22 33
18 ) s 2 3 3 ] 7 7 13
3% ) » n * “ a5 6 o 63
30 1 ’ L) 24 2 22 6 g 32
26 ) 8 3 14 12 13 22 7 9
25 i . L] 10 5 7 10 1] ¢
21 2 [l 45 123 810 915 1820 1135 1518
20 ] 8 % 40 64 57 34 56 4
13 ' 8 2 5 2 H ’ ] [}
12 ' 8 " 46 25 0 37 ® n
1006 4 8 26 In 424 423 4-18 419 418
<05 5 8 3.80 216 412 €13 615 611 612
expresscd as milligrams of phcnol per'litcr of Last 2 digits
urine (mg/l). The concentrations are listed as . Measured  of NIOSH aver-
measured, and as adjusted according to the Adjusted Concen- age specific
NJOSH proposed benzene criteris. The  cConcentration — r2lO0 gravii
following equation was used to calculate the Last 2 digits of measu.cd
adjusted values. SpeCitic gravity
TASLE U

Resuits of Air Sampling (ppm) and Urine Analysis {mygl

Searsne  Nuwmber _Weight Aanga at Phenal w Urine, mg
TWA ot Mours  ___Actusl _  Adjusted for Bassiine
_Runge _ Peopls = Worked = Dey _ Night Dey _ Nwgh
a0 1 12 32 16 28 12
25 1 12 Pal 7 19 5
20 1 12 22 ? 14 1
15 L} 12 ] 3 4 7
12 3 12 12 18 5 L]
12 1 12 16 pid H 23
1 2 12 6 251 o4 1108
1008 7 12 3.8% 4.77 511039 -20ta52
<@6 AL 12 2-28 29 ‘101023 20w S
44 1 8 Fa 0 17 10
s 1 8 13 n 12 28
as 1 -] 7 [ ? L]
s 1 B 5 17 2 13
35 L} 8 32 82 6 5
3a 1 B 17 7 14 t4
26 1 ] 12 -3 9 13
25 1 8 4 3 2 1
21 2 a 512 Wiy Jwice 5106
0 ) ] 15 52 13 3
13 1 8 5 ! 4 1
12 1 8 B 16 & a
1006 4 8 26 28 Qrw b 1o 7
£05 3 B 286 510 FERT 56103
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TABLE 1t
Coefficients from Correlation of Benzene TWA Expoesures with Weight of
Urinary Phenot snd Urinery Phenot Concentretions

Pheno! Contentration

_._Costhiccenta_ ___
Pheno!
Urine Weight NIOSMH
Segmenrt CoeMicients M snsured Adpssied
TWA of 8 hour workday {22 men} Day 0es 085 [+} 1.}
Night Q48 [ R 4] D63
Comburved 053 052 084
TWA of 12 hour wackday (3Q men) Dey Q4a 042 o8
Mgt ols Gla 023
Cominnad 032 034 041
TWA of comtenstion of 8 and 12 hour Doy 03 0486 0se
workdave Nght 0 40 037 042
Combined 042 4] 0s0
TWA of combination of 8 ard 12 hout Qey [2-3) (211 069
workdays, 5 casss of unaccepatia’ Night o4 1] 058 069
phenci conceniralions delehrd Combened 072 [N 33 077
TWA of combanaton of 8 and 12 hout Day a7

wortdayy. 5 cosgn 0! UNBCTIpPIBDIE
phanol concerspiony feipted 12
hour workdey date mdjusied to an

B hour workday

Note A perlect correlation s 110 no currelation 13 0D Euch praducl mament correlativn coellecent above wey

vakubated s (0llows

{oefll= X, Y. r X,¥; +

* Xn¥n

Amxan value of 1} {mcen value of y)

(n-1)1Sud dexianen ol X1 (513 devianian ol Y

Where n = aumber of obeervations
X. ¥ = patameters being correlated

The average specific gravity of urine used by
NIOSH is 1.024. As a comparison, the respective
average specific gravities of urine samples
included in this report were 1.021, 1.021, and
1022, for the day samples, night samples and
baseline samples. These values are similar Lo
those recently reporied’ for s large work
population.

The weight of phenol measured in the urine
samples is shown in Table 1. Phenol weight was
of interest as an aliernative t0 concentrationasa
means of measuring benzence cxposure.
Mecasuring weight instead of concentration
would eliminate the probkem of low phenol
concentration due to the intake of large volumes
of hiquid. This dilution of urinary phenol levels is
handled in the NIOSH criteria by measuring
-oecific gravity, comparing it with « traditionalty
used average, and adjusting the mcasured
concentration accordingly.

corrglation of dats parameters

Two main parameters, urinary phenol
cancentration and phenol weight. were

il

" correlated with measured employee TWA

benzene exposures. The correlation coefficients
and the equation used in calculating them are
shown in Table IT1. A correlation coefficient is a
measure of the sirength of relationship between
itwo variables. In Table I, most of the
coefficients exceed 0.3, a value representing the
highest corretation which would be expected if
random numbers were substituted for the
reported sample values. This value assumes a
sample size of 52 observations and a confidence
level of 95% or p <0.05. Since most of the
coefficients exceed 0.3, in most instances a
positive significant correlation exists between
TWA benrenc exposure and the two different
measures of urinary phenol levels. Figures | and
2 arc plots of the strongest relationships for
pheno! concentration and pheno) weight
respectively,

Besides comparing two methods of reporting
urinary phenol levels, Tahle IIT indicates the
different ways in which the experimental data
was analyred. OObvious subgroups exist in the
total of 52 obscrvations reported. Fxamination
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Figure | - TWA benzens expsoute verkus sdjusted con-
centration of pheno! «n urine (.5 cases of high beseline
cancentralions deleted).

of the data included analysis of these subgroups
as well as the total group. Two of the sub-groups
in Table 111 resulted from the sampling of
employces with two different length, 8 and 12
hour, workdays. A third sub-group with the high
baseline urinary phenol |evels became evident
after the data had been collected. High bascline
levels are apparently normal for some
individuals and these individuals may exceed the
concentration of 75 mg/l. proposed in the
NIOSH document as an unacceptable level of
“absorption.”™ The five individuals with high
background phenol levels will be discussed in
more detail later. They were deleted in the last
two correlation groups in Table 11 in order to
determine the degree of influence they exerted
on the collective group.

The last correlation in Table 111 was an effort
to further examine the relationship between
cxcreted phenol weight and beazene exposure.
Since the data had been collected using two
different length workdays, i1 was logical to
expect a higher weight of phenol to be excreted
in the “day” samples by persons working the
longer day. This was assuming vApOr exposures
were fairly equal throughout the workday. The
individual phenol weights collected during the
12 hour workdays were reduced by 1/3 to
equalize them with the 8 hour workday. The
correlation of this adjusted “day™ weight of
phenol is reported as the last section of Table HI

i
This study agrees with previous studies
showing -a. good correlation between benzene

American Indystrial Hygiene AssoCiation JDURARAL (38 2/77

exposure and urinary phenol levels. The highest

correlations in Table 111 occurred when the five

persons with high background phenol levels
were deleted from the data. These correlations
are statistically significant at the critical evel. o
<0.005. If persons with high basclines are
included in the data field, the best correlations
are significant at 0.0005 <p <0.005. However
Figures | and 2 show the unpredictability of this
association at relatively low. exposure levels.
These figures are plots of daf, #xcluding high
baseline phenol levely: which: generatsd the
highest correlation between “pheno! concen-
tration/ weight and TWA benzene exposure.
Plots of data which included persons with high
bascline phenol levels showed an even widerand
more unpredictable scattering of points. The

sohid line in Figures | and 2 is a least-squares

plot, or regression line. The broken lines
represeni plus or minus two residual standard
deviations and should contain betwecn them
approximately 95% of the data points, Effortsto
use the regression linc to predict benzene
exposure resulted in the equations shown in
Figures | and 2. The ppm value for two standard
deviations is given below cach tquation. Two
standard deviations for these, the best two
correlations, represent an unacceplable 35-40¢;
of the experimental (0-5 ppm benzene) data
range. For example, assume an employee’s urine
was monitored and il contained 25 mg | of
phenol. Based on Figure I, the best conclusion
that can be drawn is that the employee is 95¢;
sure his TWA benzene exposure was between .4
and 19 ppm. Or. if
monitored for one day. and all of the urine

.
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Figure 2-TWA Danrene exposure varsus weght of
phenol in unne i5 cases of high basrine cancentretions
deleted) ’
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TABLE IV
Correlation Cosfliclents for TWA Senzens Versus Urinery Phencl Weight,
Adjurted end Unadjusted for Background Phenol Levels

TWA of § hour workday (2 men)
TWA ot 12 haur workday (30 men)

TWA of combinption of 8 and 12 hour
weoshday

TWA of combinad B and 12 how workdaye.
§ cases of *unacceprable’’ phenal
concantralions dedeted

TWA of combination of B end 12 hour
workdays. & casay 0f unecceplable
whengl concentranons deletad 12 hour
workday dete adjusted 10 80 8 Nour workdsy

Uring Unadjustad A djpogtwd
Sopment for base far bese
Day 068 059
Night 048 ok 1]

Combened 0583 G 8Q

Day Q44 Q.38
Nagh| ¢1e ai1s
Comninned Q932 028
Cay Q3 036
Night 0 040
Combined D42 Dat
Oay 057 o4
Night o5 088
Cominned [ 31 083
Day 070 Q46

Nute Perlect conelation n 1 0. po correlanca w Q¢

samples contained 25 mg/1 of phenol, one could
assume that approximately 95 out of the 100 had
had a YWA benzenc exposure between 0.4 and
3.9 ppm. Less than 0% of the time will an
emplovee’s actual exposure fall on (within 0.1
ppm of) the regression line. Urinary phenol
levels are not an accurate method of predicting

TWA benzene exposures in the range of S ppm
or less,

Another abservation exists. [t is that
NIOSH's recommended procedure for adjusting
“spot” urine samples (o a standard specilic
gravity slightly improved the correlation of the
24 hour urine samples. NIOSH recommends this

TABLE v
Summary of Employses” with High Baseline Urinary Phenol Levels

sQ

40

30

TW4 Banrere Erpowss o

TWA < 0@ ¢ O.07 (Weqght 0t Pranct!
725w Owv - 22 ppe

e “ o

-0 0 5

Unadiuitent Wregl  0) Pl in Ak 1w g
Frguwrn 3-TWA benzene exposure versus unadfusiad waight of phenol in yrine.

procedure when a single urination is sampled. to
allow for dilution of phenol concentrations due
to large volumes of liquid intake. When this
adjustment was applied to the vartous urine
segmeants, Table Y, the resultant concentration
correlated better with TWA benzene exposure.
background phenol levels

Table 1V, and Figures 3 and 4 present the result
of adjusting measured urinary phenol levels

Uanary Phanot Levels, o/t

Muadication History of
Benzene, used at time medicel Work haurs Muasured Al Volume of Urine Bpecific gewvity

PP TWA Age ol survey problems oo day Oay Night Sese Night  Base 3 Toy Night  Sews Ooy  Night Bass
01 57 Essdiax M1 blocd 8 e 12 80 5 12 PP ) 376 850 @ 1028 1025 1028
o8 eteuce . 12 [ - . 25 - 103
os 48 2 Asprin dey  Ne 12 65 83 26 o5 9 33 : 1000 925 1] 1024 1022 1.01%
of 13t bane Problems o9 . 108 ! . K 140 . . 1 022
62 . o4 225 . . 1021
12 23 Dist madics- No 2] 8? £ 59 7 4] 87 235 . 1450 1022 1012 10¥e
lion guring Peoblems : 7] . st - 235 - - 1021
workdey %] . . 58 259 . - Y 028

sampie. Rolsds

on 3rd base
o 33 None Ne 8 a0 [ 7] i3 34 [13 4 I8 820 200 1028 1028 1028
Froblams 59 FY) (1) - 1022
36 az 113 - 1027
s 27 2 Aspwn day Ne [} 46 45 a7 &1 o4 a7 685 1018 1017 10189
nl 20d base Probiems 6 F) 13 . 1021
Be 77 G 445 - 1 026
.

Al ke emplovess

12
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according to each individual's normal baseline
level. A baseline urine sample was collected after
cach volunteer had been away from work or any
known chemical vapor exposure for 4§ hours.
Each bascline phenol weight was calculated and
subtracied from the total weight of phenol in
their “day” and “night’” urine segments,
Theoretically. this adjustment should have
compensaied for persons with normally high
urinary phenol levels. leaving the adjusted
weights of phenol entirely related to benzene
absorption. Figure 3 is a plot of unadjusted

uripary phenoi weight (or all 52 observations.

Figure 4 illustrates the effect of subtracting the
bascline ground weights of these 52 individuals.
Table IV compares group correlation
coefficients for TWA benzene exposures versus
both unadjusted and adjusted weights of urinary
phenol. In most cases, the unadjusted measured
weights have a higher group correlation than the
adjusted weights. This finding indicates the
difficulty in using a single value for baseling
urinary phenol levels. For any individual,

SAL 0QGG19425

bascline range shouid be determined 10

accurately assess what phenol level is “above™
normal. The negative phenol weights in Figured
also indicate that unknown (actors are cauging
greater flucivations in baseline levels than thosc
resulting {rom low benzene exposures. A study
of non-exposed contruls is underway and will be
reported in 4 future publicabion
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Figure 4-TWA banrens exposure versus sdiusiad wehs of phenal  uriae

While consideration of baseline phenol levels
for a large group does not impruve correlation
with benzene cxposure, its consideration can
very heavily influence correlation for individuals
with naturally high baseline phenol levels.
Urinary phenol levels approached or exceeded
the criteria action level of 75 mg/m" in onc or
more urine samples of five different persons, or
about 109% of the total number of persons
sampled in this study. Several urine sample
concentrations of these five persons are shown in
Table V., both as measured and adjusied
according to NIOSH f{ormual. The baseline
concentrations indicate that these five
individuals frequently, but nol always, have
higher than normai {>30 mg |} phenol
concentratians in their urine. Average levels for
these individual’s varied from 40 to 60 mg/|, but
the full range of measured “normal” urinary
phenol levels varied from 5 to 100 mg/ J. Analysis
of the sample data, Table V, did not indicatt a
one-to-one correspondence of high urinary
henol with any of the known parameters, such
sample volume. specific gravity, medications,
edical problems, or age. There is no indication
in this study as la why normal urinary phenol
levels Auciuate over a relatively broad range.
and are characterusticatly high far certain

individuals.

conclusions
V. A pasitive statstical correlation exists for

74

urinary phenol Jevels versus TWA benzene
exposures, at exposures of less than S ppm.
This correlation is statistically significant at
the 0.005 level for a large group of people.
Both total weight of phenol in the urine, and
phenol concentration in urine gave simiar
results.

The correlation between individual benzene

exposure and urinary phenol levels is not
strong enough to assess past TWA benzene
cxposures less than 5 ppm. Assessment
improves if individuals with normally high
background phenotl levels can be identified
and trealed as special cases. Even so, the
actual TWA exposure may be +40% of the
exposurc determined {rom urinary phenol
levels.

Urinary phenol levels, which have been
adjusted for baseline values resulting from a
single measurement, do not have a higher
graup correlation with benzene exposure.

Bascline phenol levels for a group and
an individual can vary over wide range
Approximately [0%. of the persons in this
study exceeded the “unacceptable™ level of
7S mgil, as expressed in the NIOSH
proposed hensene standard, even though
they had no known expusure or their TWA
benzenc exposiice wis fess than § ppm,

Am ind Ryg Assor S «38: Fetnoary 1977
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ABIH annual certification examinations . . .

Examinations for ceditication by the American
Board of Industrial Hygiene will be heid in New
Orisans on May 21 and 22, 1977. The toliowing
axaminations will ba conducted. *

CERTIFIED INDUSTRIAL HYGIENIST — This
consists of 8 two day writien examination. The
first day is the CORE examination in the basic
principles of industrial hygiene practice. The
second day consists of examinations in the
Comprehensive Practice or in sn Aspect of
industrial hygiene, e.g.. Acousticel, Air Pallution,
Chemisiry, Enginsering and Toxicologics).
Persons who have completed one part of the
sxamination successiully need take onty the other
pan.

INDUSTRIAL HYGIENIST IN TRAINING —
This consists of the CORE examination covering
the basic principles of industrial hygiene practice.
Quatifications {or admission to the sbove
exsminations include a baccalaureate degree in o
science closely related to industrisl hygiene and
industrisl hygiene exparience verying from five
years for a candidate for Certified Industrisl
Hygianist 1o one year for industrisl Mygienist in
Training. Up 10 one year credii may be allowed lor
» completed graduate degree.

“Enaminstions will be heid ac the Fairmant Hatel

i o

Amycican indugtrral Mygiens Associaiion JOURNAL (W 2777

INDUSTRIAL HYGIENE TECHNOLOGIST —
This consists of 8 one dey written sxamination
covering the principles of various technical
aspacts of industriel hygiene, s.g., air sampling.
isboratory anslyses., air moaitoring, etc.
Qualifications for admission to this examination
sre & high school diploma and five or more years of
experience involving at least 25% of the time in
industrial hygiene activities during each year. The
Board may sccept alternstive educetion -
experience requirements for perscns having an
sssociste degree or who have completed two
years in an sccredited college.

application cut-off date

All spplications for examinstion must be received
befors March 21, 1977 All candidates accepied
for examinstion in New Qrleans must have theur
fees paid a1 least 30 days befors the exemination
dete.

Specific information about eligibitity requice-
ments. the examinations and application forms
may be obtained from American Board of
Industrisl Hygiene, 86 S. Miller Rd., Akron, OH
44313 {216) B36-9339.
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