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SUMMARY

An industrial hygiene survey was conducted at Seaford on
September 20, 19832. Area and personnel samples were collected to
determine the gres df Seaford BCF spinning machine operators
during primary-application

A anpling results ranged from 0.4 to
€y Were evaluated using the computer program
LOGAN, recomfen in Du Eont Safety Engineering Standard S-12-T.
This confirmed that expgsures do not exceed the AEL (prot .ility
of exceeding the § mg/m~ AEL is less than 5%).
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AIR SAMPLING AND ANALYS1S
as collected on Tenax®-GC tubes. Air was

drajn t!rougIH!e !u!es by Du Pont Model P-200 pumps calibrated.

at about 60 mL/min, Tenax®-GC tubes were thermally desorbed ¢
200°C using an Envirochem Unacon cferies 810 Thermal Desorber at
Seaford. The carrier gas was nitrogen. Samples were analyzed on
a Hewlett-Packard Séried 5840 g3s chromatograph equipped with a
3.28' x 1/8" stainless iteel column packed with 158 Igepal® C0880

and 5% potassium hydroxide on Chromosorb W. A flame ionization
Risctor was used. . Calibration data are recorded inf%
Analytical data are recor.
The eight personnelfsémples indicased tha

concentrations ragged from 0.7-1.6 mg/m~, and a.lnrea nples ranged
from 0.4-1.6 mg/m>. The three blanks blipdly submitted as
samples had low background levels ofmi‘able I). Calculated
eight-hour Time Weighted Average ("WA) IRposures for the spinning
machine operators and t:bers r resented in Table II: they
ranged from 0.9-1.2 mg/ ofﬁf An explanation of TWA
calculations is in Appenhix L. :

RESULTS

-

DISCUSSION AND CONCLUSIONS

Du Pont Safety Engiheering Standard S-12-7 "Strategy for

Workplace Sampling for' E Posure to Chemicals;" presents a
Strategy for air sampling and analysis. This analysis was done
using the computer program LOGAN and is attached as Arrendix I.
The five eight-hour TWA hnd four area samples collected arounc
Spinning Machine 35 were combined because the omega statistic
indicated that they were from a single distribution (see S-12-17).
Results indicate that thFre ig less than a 5% probability of
eéxposure exceeding the 5 mg/m~ AEL. These jobs should be
resampled at least once per quarter for a year, to provide a good
history on which to base needed routine sampling frequency.
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TABLE

I

RESULTS OF AIR SAMPLING Fo

AROUND BCF SPINNING MACHINE 35 ON SEPTEMBER 20, 1982

i Air
i Vol Tirme " TBA 3
Sample % Location (L) {Min) (mg/m”) Comments
H-82-52-1 8.0 128 1.2 Personnel
sample on tuber.
H-82-52-2 9.6 158 1.0 Personnel a
sample on SMO“.
H-82-52-3 5.3 86 0.7 Personnel
sample on SMO,
H~82-52-4 9.6 161 7.3b Personnel
' sample on SMO.
H-82-52~5 11.5 182 Z.Bb Personnel
sample on tubr n
H-82-52-6 Above "sucker gun® 18.5 300 0.7 Area sample.
: Position 220. : . )
H-82-52-7 I-Beam work état*on, 18.5 302 0.9? Area sample.
N.E. side, in the B2
H-82-52.8 Beam work statioh, 17.9 295 1.4 Area sample;
: west side, in th# BZ,
-82-52-9  Above "sucker gun" 17.5 290 1.6 Area sample.
Position 211. [
H~82-52-10 I-Beam work station, - 18,6 300 0.4 Area sample.
N.E. side of machine
#34, in the BZ.
H-82-52-1] Blank - - 0.0 Blank samples
(pg) were submitted
: blindly as
? samples.
H-82-52-12 11.s 185 1.4 Personnel
— ; , sample on SMO.
- 4 -
o1 contain TSCA cet
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. TABLE I (CONT.)

RESULTS OF AIR SAMPLING FOR

AROUND BCF SPINNING MACHINE 35 ON SEPTEMBER 20, 1982
l

i Ajir .
? Vol  Time TBA ,
Sample # Location (L) (Min, (mg/m™) Comments

H-82-52-13 —_— 6.0 101 1.0 Personnel

1 B sample on SMO.
H-82-52-14  Blank s - - 0.0 (pg)
H-82-52-15 5 10.5 167 1.6 Personnel

i _ sample on tuber.
H-82-52-16  Blank g - - 0.8 (pg)
H-82-52-17 ’ Af] 5.4 85 1.1 Personnel

: sample on tuber.

5: 96 1.1 Personnel

orssiiic (] 50

‘
|
’

sample on SMO.

a
b

€ Bz = breathing zone.

SMO = spinning machine operakor.

BLR#704-82 [

*

These samples were analyzed at Jackson Lab

-+ See text of report for details.




TABLE II

EIGHT-HOUR TIME W IGHTED AVERAGE (TW, EXPOSURES
OF SPINNING MACHINE OPERATORS AND TUBERS TO ]
l

Subject

( — ]

. HLR#704-82

! 8~Hour TWA 3
SOcJ.al Securlty # Exposure to TBA (mg/m™)

[—] 1.2
[—J : 0.9

[ —

Z—] | 2.1
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APPENDIX I

Lognormal Probability Plot of the Personnel Eight~Hour TWA
Exposures and the Area gamples.Collected Around Spinning Machine 35

mmxmm#mxX$**$*mm**x*##*&**&*mm##**x*mm#*mm##x*mmmt#m*mtm####m##
95 Cy b 4 X

7P BN

®
P9 . 5Kk f *
PO%XK X
X ! X
P8¥% % ' : x
% !
PTH K ; X
E . : . ¥ 0
X ; X
POk . ; X
¥ : ¥
80x% 0o
* : | | X
70%x% : ; 0
X | é 0%
%

S0xH
S0x% -
0%k ’ X
X : i} -
30%% Oox
: 4
0

-(—in“HtUI-‘l‘D?J'-‘"_-

* .
20%% [k
X - box
10%% L oX%

0.10 5,22 0.46 | 1.00 2,15 4,64 - 10,00
| o N
[-]LEUELS IN ISEAFORD BCF 9/20782 LOGNORMAL
. Data is log noimal.

. Probability offexceeding 5 mg/m3 is less than 5%.
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25 | Time-weighted a'\;:;‘go oxpu+o (TWA)
! To determine the timo-weighted average
: espasure of an individual to ¢ contami-
1 ants, & detailed description of “Where he is
! when” must be obtained, as described earlier. In
: adition a sullicient number of i samplin
' aeasurements at the br , ne-=level at
; pasitions occupied by emplovees, various
= - 7lant operating conditions are cessary.
" In a typical work eavironment, the employee
=" | Sy be exposed to several diff nt short-term
-3 Wemge concentrations during the workshift
&us to changes in job assignment, workload,
ventilation conditions; processes; sad: the- like).
The time.weighted average (TWA) exposure
volved as 2 method of caalculating daily or full.
T2t :ioﬂ avesage exposure by weighting -;hediﬁerent
tterm av. e concantrations! b esposure
i time It js :he?s fvalent o y ing the
+! *nceatration values over the total'time basa of
: wTWA I may be determined By the f-'lowing
¢ fammyly. |
. +C T
29) : WA = CGTi+CT = .
. A 8hr |
l
Yhere TWA = time weighted average concentma.
¢ N uwually ppm or mg/m?,
: “ ™ concentration of contaminasit during the
-8
HLR#704-82 |

eight-hour work day.

Company Saniti

APPSNDIX Il

incremental exposure time,

Te Tﬁhe.Tu.T..Ta...T.mtheinmenﬂl

C.,m times at average concentrations C, C;, +

glélahqig; is used as the denominator singe
standaris and TLVs are based on an

Or:

>
j=i

= TWA

T work tims

vime-weighted average concentration (TWA) for
this particular material
Where: '

Ty = Duration of incremental exposure,

G = Concentration of 2 specific air contamin.

nant during the incremental time period T,

Towy = Total work time per shift eight-hour
workday '

Sevaral samples’ (equal ‘or unequal time
duration) are cbtained during the entire period
appropriate to the st The total time
covered by-the samples must be a minimum of
seven hours for the needed eight-hour TWA

Exaxrres, Personal samples for pasticulates are

collected 6n a2 foundry worker as follows:

Soriss

Na. Time

1100 am. (start of shift) to 8:00 p.m.
8:00'a.m. to $:30 a.mm,
2:30'2.m. to 11:00 am.
11:00 a.m. to 1:00 p.m. (tumned off and
Sovered for 30 minutes during lunch

© 100:p.m. 1o 230 p.m. !

W MDA .

The measurement cbtained is a full period
comsecutive sumple measurement because it
covers the entirs time period appropriate to the
TLV and the OSHA s:andard ieifh: hours) and
the samples are taken consecutive y (or serially).

RAR
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APPENDIX II

HLR#704-82

(continued)

17—Methods of Evaluation

Examrs A pessenal sampling pump with a

raspirable dust sampling head is aztached to an-

emploves at the start of his-shift at 8:00 a.m,
tumed off from 11:50 am. to 12:00 noon {Junch)
and tumed on from 12:00 noonto 4:30 p.m.
The sample collected constitutes'a full
sample for the determination of respirab.
exposure because it covers the entire time peri
aypm,prhle to the TLV or OSHA standard (eight
bours, ;

In some cases {t is impossible, because of
limitations in megsurement methods as - with
direct-reading m?ers or charcoal tubes, to
collect a series of consecutive samples whose

od
dust
od

-total-duration-approximates-the
the standard :ghhed. Inthis case, grab samples

are taken over some aumber of short periods of
dm‘i arranged to be representative of the entire

Examrer: It is ne: to abtain an exposure
measurement for ne using cha- cal tubes.
Each charecal -sampie takes 30 minutes to
collect It is intended to.collect 18 samples out of
the passible sixteen 30-minute periods in the
eight-hour period. These ten 30-minute duration
samples constitute 10 grab samoles of the
WO?EH"S exposure on the given day. The estimate
of the eight-hour TWA ex obtzined from
analyzing the readings of the 10 tubes woild be a

grab sample measprement.

For example, su!ppose a worker is expased s
follows: '

Timeof Average exposure
exposure (Tl); cancentration (ppm) (C)
Thour aso -
3 hours | 200
4 hours : 150

Towt T = & nours

Een the TIVA for the eight-hour workday will

In geaeral, in using this‘ormula, the time ..
bya garker at va;io?s jobs shouid bt:ed::?ﬂ;::
to the neasest thirty-gunute intesval, if e,
considerable vasistion in the levei of air cane .
naticn, shorter time intervais will have (n Seme

Examrer For example, amsume iha -
employee spends the first four hours of AN cigts
hour shift in the vicinity of a heatiares....
operation whers the measured carbon monoss,
concentration in air at his breathing zonc leve: o
fairly constant at 50 parts per milfion.

For the remainder of the shift ifour peye
Part o the plant b ored n 4 s
past -plant-whese-his- 10 catie
maonoxide ;’u essentially zero,

What is his time-weighted average exposun
carbon monoxide? ¢ §etponns

Selution:

(4 hr¥ SO ppm) + (4 hrX0 ppm)
8 hr

200
= =25 ;pm (TWA)
8 for sarbon monoxide.

Examere: In another ‘case assume that »
machine operator (working the 7:00 2.m. to 3¢
p-m. shift) tending an automatic serew mackine
was exposed to average levels of oil mists »
indicated below: )

_ TWA = ,
(] Bry350 pom) + (3! (300 ppm) +(4 hri1£0 pom)
. 8 hr ’
< N
- 4_1.50 L = |94 spm

8 af
546

Company Sanfiized. Does

-
Time Average Level of
- Qil Mists (imgym')
7:00- 8:00 0
8:00- 9:00 1.0
9:00- 10:00 L
10:00- {1:00 e
11:00- 12:00 Iy
12:00- 1:00 ’ 0.0
1:00- 3:00 40
3:00- . 4:00 Y
*lunch pcn'od. no exposure
ot contain TSCA CB]
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