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INTERNAL CORRESPONDENCE 

CHEMICALS AND PLASTICS P, ©, BOX 471, TEXAS CITY, TEXAS 77599 

ro (mame). Or. * L. P. Berti August 16, 1978 

COMPANY 

LOCATION TEXAS CITY PLANT 

OATE 

coPY TO Mr. W. H. Barlow suBJEcT Demolition of Buildings #20 and #21 
Dr. D. H. Glenn , 
Mr. J. B. Leverton 
Mr. F. S. Provenzano 

Regarding your letter to D. E. Deese inquiring about our obligations to the 

demolition contractors, I would like to make the following recommendations: 

It is of utmost importance that the contractors be warned of the hazardous 
nature of the materials involved, precautions and safe work practices required, 

and the nature of health injury which may result if and when these materials 
are improperly handled. 

Attached is a copy of the federal regulation concerning occupational exposure 
to asbestos. The present permissible airborne asbestos concentration based 
on an 8-hour time weighted average (TWA) is 2 fibers per cubic centimeter. 
(The proposed standard permits only 0.5 fiber per cubic centimeter.) To 
list some of the requirements to comply with this standard, asbestos 
and asbestos containing materials must be wetted sufficiently whenever 
handled, cut, removed, etc. (paragraph (C)(2)(i)). Persons engaged in 
demolition or removal must be provided with approved respiratory equipment 

and special clothing. Caution signs must be posted at the demolition site 

where levels may be in excess of permissible limits. Scrap, waste, debris, 
and all material containing asbestos must be labeled as specified in the 

standard. Waste material containing asbestos must be collected and disposed 

of in sealed or closed impermeable containers. External surfaces must be 
maintained free of accumulated asbestos dust. 

I have also attached the results of area monitoring downwind of the demolition 

area. Even though the levels were less than one fiber per cubic centimeter, 

it is important to remember that these samples were taken in the perimeter 

of the demolition area. Monitoring will be continued. 

As for nickel, the present OSHA standard is 1 mg per cubic meter as an 8-hour 
TWA. Skin exposure and inhalation of the nickel dust must be avoided through 

the use of impermeable clothing and approved respiratory protection. The 

proposed limit is 0.015 mg per cubic meter of air. Recent findings indicate 

nickel to be a possible carcinogen. 
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Dr. L. P. Berti 
Page 2 

Dowtherm A, Phenyl ether-Biphenyl Eutectic mixture, has a TLV of 1 ppm. 
This level was accepted as the limit due to the highly disagreeable odor. 

In order to initiate personnel exposure monitoring to asbestos and nickel, 
I suggest that we obtain the U/A of Louisiana Chemical. Also, please advise 
them of the requirements of the standards if not done so already. I am also 
enclosing a copy of the NIOSH Criteria Document for Nickel. 

Please do not hesitate to contact me if you have any questions or if I can 
be of any assistance. 

Yours very truly. 

MF irhan Yobemhga 
A. P. YALCINKAYA 

APY/ag 

Attachments: 
Asbestos Standard 
Nickel Criteria Document 
Preliminary Report of Asbestos Monitoring 
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Industrial Hygiene Department TEXAS CITY DISTRIBUTION: 

PRELIMINARY REPORT [Dates 08-09-78 
TO: L. P. Berti 

SUMMARY : COPIES : 
Dr. D. H. Glenn 

J. B. Leverton 
Monitor for asbestos fiber contamination of areas down- 
wind of demolition by Louisiana Chemical at Bldg. 20. 

F. S. Provenzano 

PROCEDURE: 

Samples were collected and analyzed by the UCC Method 38C-29X4-R1 using 
cellulose membrane filters and phase contrast microscopy. 

Samples were collected at the piperack areas downwind of Bldg. 20 during 
the demolition work. All samples were taken at breathing zone levels. 

Samples were collected 7-6-78 and 8-7-78. 

RESULTS: 

"All samples taken were less than one fiber per cubic centimeter, greater 
than five microns in length. 

The TLV for asbestos fibers per 8-hour day is 2 fibers/cc >5 in length. 

CONCLUSIONS / RECOMMENDATIONS 

To maintain optimum working conditions, the insulation being removed should be 
wetted down, removed, and placed in labeled plastic bags for proper disposal. 

Refer to attached letter for more information. 

Surveyed By: C.W.P. UCTC 17250 

Approved By: A. P, Yalcinkaya 

4) bart. CpberL 
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§ 1910.93 Air contaminants. to which any employse may be exposed (a) Personal protective cyuipmient-— 
. Shall not exceed two fibers, Jonger than (1) Compliance with the exposure limits 

od micrometers ner ethic eonlingeter af prorerthed by paraccs See ay 
ror ee weed Cee 

air, as delerinined by the metnoa pre- tion may not be achieved by the use of 

Tyne OD Mineman te Tenge 

Fubstunce Mppet Mpa strived in parasraph (e) of tins section. respirators or shift rotation of em-~- 
(3) Ceiling couecntraiion, No em- Ployees, except: . Sitient ar ployee shall be expcesed at any time to (i) During the time period neccessary rystaliine: 

Quartz (respiroble)... S500 JOmp ts airborne cencentrations of asbestos to install the engineering controls and 
—— fibers in excess of 10 fibers, longer than to institute the work practices required CEO+5 510142 5 micrometers, per cubic centimeter of by paragrarh (ce) of this section: 

“oe air, as dctermined by the method pre- (ii) In work situations in which the 
$e8i0.4-2  Scribed in parasraph (e) of this section. methods prezcrited in paraeraph (ec) of - : Use 24 the (c) Methods of compliance—(1) En- : ion 7 ‘culated fram the . : ” ‘ : . this section are either technically not iss formutae for gincering methods. (i) Engineering con- farcinie or feasible to an extent insuff- tee a trols. Engineering controls, such as, but tt duce tl 2 Use 16 the sclie t limited to, icolati losur cient to reduce the airborne concentra- rst ruin the for- Rok paved fo, olation, enclosure, €X- tions of asheztos fibers below the limits a Gartz. haust ventilation, and dust collection, rescribed b. a ph (b) of. this Ama phos, ingiuding netural shall be used to meet the exposure limits P™°* y paragraph ° Giatemuceous carth........ 26 20 Simp & : : . “ -. section: or : prescribed in paragraph (b) of this Gii) Tz : - =8105 section. iti n emergencies. 

(ii) Local exhaust ventilation. (a) . we rere both ees and per- Local exhaust ventilation and dust col- Sonne! rotation are allowed by subdivi- 

Quartz (total dust) 

Cristaha 
valie 
count 

Euicates (less than 1% erps- 
1: alline ¢ silica): 

s 
S apatone 2 lection systems shall be designed, con- aa and bolts (ii) ofits subpara- Fee 20 structed, installed, and maintained in eel rola ioe St bee prac none) person~ Graniate nn crt is accordance with the American National ™* aticn shan dé preferred suc uscd. Goat dist a. sjnrtie frection Standard Fundamentals Governing the 2) Where a respirator is permitted by less than 5.5 $i03)..00.- 2 24me3% Design and Operation of Local Exhaust subparegranh (1) of this paregraph, it 

Wmgab Systems, ANSI 29.2-1971, which is in- Shall be selected from among those ap- ————  corporated by reference herein. proved by the Biiréau of Mines, Depart- SiO:42 . ment of the Interior, or the National In- 

For more than 5% biOz. 

Inert. or Nuixioee Dust: 1s nee XP (b) See § 1910.6 concerning the avail- stitute for Occuratienal Szfetv. and ter pur. 4mp% ity I3 2-197 r YaEIC mG Tota duct... sooo w TAmg AB ability of ANSI Z9.2-1971, and the Health, Department of Hea aith, Educa- . maintenance oi a historic file in connec- tion, and Welf d-rth « f > tion therewith. The address of the Amer- [0n. and Welfare, un e Provisions © : . ; . National Standaids Institute i 30 CFR Part 11 (37 FR. 6244, Mar. 25, urthon particles per cubic meter ican ot re 1910 100. AL nsuitute 1s 1972), and shall ko uscd in aceorcance perce given in -106, ee Bs - . " chs 1 } , ee i" with subdivisions Gi), Gi), (ii), and ¢ Hi per enlte foot of air, baced on Gii) Particular tools. All hand-op- h subdivisions Gi), Ci ti), amd Civ) souatiod ny, tis hitield tech nies. . of this subparagraph. rstailine eiica in the forrm'a erated and power-opereted tools which Ww tir purifyine respirators. A reus2 
SUH G Sy Frecgrs,. £ a7 ree tz baue simls may produce or release asbestos fibers 

in excess of. the exposure limits pre- 

scribed in varagraph (b) of this section, 
such nc. kb aiws) cear 

abranive MCCS, eid Gials, sili ve bie= 
vided with local exhaust ventilation sys- 

tems in accorcance with subdivision (i) 
of this subparacraph. 

ble or singie ure air purfving resvirator, 

or a respirator Cescribed in subdivision 
Gi) or Gi of thie cvinavgerneh chal 
he weed to rediea tha conecntont 
airborne asbestos fibers in the resnirator 
below the exrpsure Umits prescribed in 
parsgrapn (bh) of this reciicn. when the 

Poreent passing cal <éilins na ne-we htc yore 
seicctor (2) Worx vractices—(i) Wet methods: oe sor the & hour tate one, pease 

Insefar as practicable, asbestos-shall “ge fibers are reasonably exn-cre 2d to exceed 
£0 handied, mixed, applied, removed, cut. 45 ipore than 10 times thoze Emits. zg scored, or otherwise worked in a wet (ii) Powered air purifying respirators 
23 state suficient to prevent the emission A {ull facepiece ed air urifvine 
v of airborne fibers in excess of the ex- acepiece powered air purifying respiraior, or a povercd gir purifving 

respir2ter, or a respirator ceserited in 

subdivision (ii) of this subparacraph, 

shall be used to reduce tle ccenecntra- 
tions of airsorme asbestos fibers in the 

a respirator below the exposure limits pre- 
tions. No asbestos cernent, mortar, coat- scribed in paragraph (b) of this section, 1910, reading as follows ri 

oes n ing, grout, piaster, or similar material When the ceiling or the @-hour time- § 191G.9%4 Asbestos. containing asbestos shall be removed weighted averaze concentrations of 
(a) Definitions. For the purpose of froin bags, car tons, or other containers oshestos tibers are reasonably expected this section, (i) “Asbestos” includes in which they are shipped, without being to exceed 10 times, but not 109 times, 

chrysotile, amasite, crecidolitte, tremo- either welled, or enclosed, or ventilated those limits. 

hte, anthephyilite, and actinalite. 80 as to prevent eifectively the release of (2) “Asbestos fihers’ means asbestos airborne asbectos fibers in excess of the 

posure limits prescribed in paragraph 
suremon(s under this note ieler to the ure of (b) of this section, uniess the usefulness 

nent, TE the res 1 f : ee 
itt MRE tee re re eeneepenann of the product would be diminished 

thereby. 2 ba the labie for com dintis 4.5 Mg, M3, 

(i) Particular products and overa- 

aDytis cs 
tuliate! 

2. A new § 1910.93a is added to Part 

(ip Type "C” supplied-air resrirators, 
: , . ; . ; conlinuous flow or pressure-demend fibers longer than § micrometers. mits: prescriked in paragraph (b) of cacy a type “C" continuocs foe oF pres- 

(b) Ferrrissitle exposure to airborne Unis section. sure-demand, suppled-cir respirator 
concenirelions of asbestos fibers—(1)  __Gil) Spraying, demolition, or Temovel.. shall be used to reduce the concentra= Standard effective July 7, 1972. The Emp'lovecs engaged th Mie staying of" tions of airkome askestes fibers in the 
S-hour tiime-weiphted average airborne asbestos, the removal, or demolition cof respirator below the exposure limits pre- 
concentrations of asbestos fibers to pipes, structures, cr equipment covercd scribed mm paragraph ob) of 5 section, 
which any employce may be expcsed or insulated with asbestos, and in the when the ceiling or the 8-h uime- 
shall net exceed five fibers, longer than removal ur demelition of asbestos in- weighted average airborn enecnira= 
5S micramcters, per cubic centimeter of sulation or coverings shall be provided tions of asbestos fibers are rea sonably 
Gir, as determined by the method pre- with respiratory equipment in accord- .t ' : : expectcd to exceed 100 times those lim:ts. scribed in paragraph (e) of this section. ance with paragrapl tay) Gili) of this twp Establishment of a respirator pro- 

(2) Standard cffective Juiy 1, 1976. section and with special clothing in 2c- fee © ' h ‘ 
7 z 

Sal aa The &-hour time-weighted average air- cordance with paragraph (d)t2) of this gram. (a) The employer shail establish 
borne concentrations of asbestos fibers section. a resnirator orazram jn accordance wr 
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the requirements of tne American WNa- 
tionai Siundards Fractices for Respira- 
tory Protection. ANSI Z88.2-1963, which 
is incorporated by reference herein. 

b. See § 1910.6 concerning the avail- 
ability of ANSI Z285.2-1969 and the main- 

tenance of an historic fle in connection 
therewith. The address of the American 
National Standards Institute is given in 
§ 1910.100. 

(ec) No empiovee shall be assiened to 
tasks requiring the use of respirators if, 
based upon his mast recent examination, 
an examining phisician determines that 
the employee Will be unabie to function 
normally wearing a respirator, or that 

the safety er health of the emsioree or. 
other emplovees will be impaired by his. 
use of a resvirator. Such emplovee shall 
be rotated to another job ar given the 
opportunity to transfer toa ditterent po- 

Sitioa whose duties he is able to perform 
with the same employ er, in the s2ine gco- 

praphical area and with the same senidr- 

ity, status, and rate of pay he had just 

prior to such transfer, if such a different 
position is available. : 

(3) Snecial clothing: The employer 

shali provide, and require the use of, spe- 
cial clothins, su¢tras coveralis ar similar 
whole bedy clothing, head coverings, 

Bloves, and I6vb caverings for any em- 
ployce exposed to airborne ecencentra- 

cei! ing level peescrited in pi? arasraph tby- 

of this section. 
@ eee rooms: ae At any fixed 

Chart ly ave 

cigs cf ine en 
paragraph Cb} of this section. "14 em- 
piover shall provide change 7- .3 for 
employees working regularly at tice ‘place. 

Gi) Clothes lockers: The employer 
shall praviée two separate lockers cr con- 
tainers for each employce, so separated 

or isolated as to prevent contamination 
of the employee's street clothes from his 

work clothes. 
Gii) Laundering: (a) Laundering of 

asbestos conlaminated clothing shall be 
done so as to prevent the release of air- 
borne asbestos fibers in excess ef the ex- 
posure iiniids precet eed an paragraph (b> 

of this section. 
tb) Any emnloyer who gives asbestos- 

contaminated clothing to anotnmes persol 

for Inundoring shall inform sueh nercan 
of the requirement in (a) of tint subddi- 
vision to effectively prevent the release 
of airborne asbestos fibers in excess of 
the exposure Hmuts prescribed in para- 

graph (b) of this section. 
te) Contaminated cicthing shall be 

transported in sealed impermeabie bags, 

or other closed, impermeable cciutamers, 

and labeled in accordance with para- 

graph (g) of this section. 

(ec) Method of measurement. AN de- 
terminations of airbome concentrations 
of asbestos fibers shall be made by the 

membrane filter method at 40u-450 X 

(magnification) (4 millimeter objective) 

with phase contrast illumination. 

(f) Monitoring—(1) Initial determi- 

nations. Within 6 months of Une nubli- 
Aatines nt tite eantinn Perth enewer 

shall cause every place of empicyment 

RULES AND REGULATIONS 

where asvesius fileis are Teiéased to be 
monitored ia such a way as to determine 
whether every employee's exposure to 

asbestos fibers is below the limits pre- 

scribed in paragraph (b) of this sec- 
tion. If the imits are exceeded, the em- 
ployer shail immediately undertaxe a 
compliance program in accordance with 
paragraph «c) of this section. 

(2) Personal monitoring—G) Sam- 
ples shall be collected from within the 
breathing zone of the employces, on 
membrane filters of 0.8 micrometer po- 
rossity mounted in an open-face fliter 
holder. Sampies shall be taken for the 
determination oF the §&-hour time- 
weighted average airborne concentra- 
tions and of the ceiling concentrations of 
asbestos fibers. . 

Git Sampling frequency and paiterns. 
After the initial determinations required 
by subparagraph (1) of this paragraph, 
samples shali be of such frequency and 
patter as to represent with reasonable 
‘accuracy the levels of exposure of -em- 
ployees. In no case shall the sampling be 
done at intervais greater than 6 months 
for emplosees whose exposure to asbestos 
may reasonably be foreseen to exceed 
the limits prescribed by paragraph (b) 
of this section. 

(3) Environmental  monitoring—‘i) 
samples shall be collected from areas of 
a werk environment which are represent- 
ative of Lhe airborne concentrations of 

‘asbestos fibers which may reach the 
breathing zone of employees. Samples 
shall be collected on a2 membrane Alter 
of OR micronyeler pores" y mounted in 

Fa r Sampius shall 
be tak for the determination of the &- 
hour time-weighted average airborne 
concentrations and of the ceiling con- 
centrations of asbestos fibers. 

Gi) Sampling frequency and patterns. 
Aiter the initial determinations required 
by subparagraph (1) of .this paragraph, 
samples shall be of such frequency and 
pattern as to represent with reasonable 
accuracy the levels of exposure of the 
employees. In no case shall sampling be 

at intervals greater than 6 months for 
employees whose exposures to asbestos 
may reasonably be forescen to exceed 
the expesure limits prescribed in para- 
graph (b) of this section. 

(4) Empioyee observation of monitor- 
ina Affected emnlovees, or their rep- 
resentatives, shall be given a reasonabiec 
opportunity to observe any monitoring 

required by this paragraph and shall have 
access to the records thereof. 

(g) Caution sions aud labels. (1) Cau- 
tion signs. (i) Posting. Caution signs 
shall be provided and displayed at each 
location where airsome concentrations 
of asbestos fibers may be in excess of the 
exposure limits prescribed in parasraph 

(b) of this secuion. Simns shail be posted 
at such a distance from such a location 
so that an employee may read the signs 

pee 4 eis Oy 

_and take necessary protective steps be- 
fore entering the area’ marked by the 
signs. S:ens shall be posted at all ap- 
proacties to areas contaiming excessive 
concentrations of airborne asbestos 

fivers. 
tit Rsan enaciganiianes Tra waren 

signs required by subdivision (i) of this 

, 
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an em thy bhatt ann fan 
subparagrapn rere 

quirements of 20°? x 14°" vertienl farmat. 
signs specified in § 1910.125(d) (4), and 
to this subdivision. The sicns shall dis- 
play the following legend in the lower 
panel, with letter sizes and styles of a 

tan tha wen. rereporserwormn coma. t\tars 

visibility at least equal to that specified 
in this subdivision. 

Legend etation 

Asbestos _...-.---------. 1° Sans Serif 
Gothic or 
Block. 

Dust Hazard_.-.-----.-. 23°" Sans Serif, 
Gothic or 
Block. 

Avoid Breathing Dust. --. 
ear Assigned Protective 
Dquipment. 

Doe Not Remain In Area 
Unless Your Work Re- 
quires It. 

Breathing Asbesto3 Dust 
May Ee Hazardous To 
Your Health. 

1°’ Gothic. 
1°’ Gothic. 

'W Gothic. 

13 point Gothic. 

"Spacing between lines shall be at least 
equal to the height of the upper cf any 
two lines. 

(2) Caution labels—(i) Lebeling. Cau- 
tion labels shall be aiixed to alr raw 
-materials, mixtures, scrap. waste, debris, 
‘and other products comiaining asbestes 
fibers, or to their containers, except that 

“no label is required where asbestos fibers 
have been modified by a bonding agent, 
coating, binder, or cther material so that 
during any reasonably [uresceable use, 

handling, storage. disposal, processing, or 
transportation, mo airborne cencentra- 
tions of asbestos fibers in execss of the 

eaachan . 
eet 

(O) Gf Gis ScCtION Wai oo To.cucad. 

fii) Lebel specifications, The cauti 
Jabe!ls required by subdivitinn Gi) of thi 
subparagraph-shail be printed in letter 
of suSicient size and contrast 2s to be 
readily visible and legible. Tne Lidel shan 
state: - 

. CaUTIon 

' Contains Asbesus Fibers 

Avoid Creating Dust 

seathing Asbestos Dust hizy Cause 
Serious Boadiiy Harm 

Buus Housekeeping—(1) Clecning. ~fob. 

No be maintained free of accu- 
ns of asbestos fibers if, with ineir 

dispersion, tnere woud O2 al EXveooe 
ennrentration 

(2) Waste disposal. Asbestos waste, 

serap, debms, bats, ciriaimer., eqinp- 
ment, and asbestos-contamuialed Ciolin- 
ing, consigned for dispe.s!, wing. mnay 
produce in any reasonay :evabie 
usc, handing, storage, process:ni, G.c- 
posal, or transportation a:rvorns: conce 

trations of asbestos fibers imeaccss cit 
exposure limits preseriec.. Gv parceract 
(b) of this section shai be colicers 
Gispoced of in sealed impernesbdie bigs, 
or other closed, imperimé > CONLAINEIS. 

(i) Recordesping— (ls Eryostre ree~ 

ords, Every eraployer shail niuntaini rec~ 

ords of any personal or environmental 

monitoring required by t SUS Ric- 

ords shall be maintained Lor a pei. es 
at least 3 years and shell be im wee aval 
aule upon requtst tu cle : 
tare gt Tate For Gees 

and Health, the Directer of the National 
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we eb Th a a eee nti nnn Aw Institute for Cecupational Safcty and 

dives of tither, 

(2) Emnicuce access. Every employee 

and former employee shall have reason- 
abiec access to anv record required to be 

maintained by subparagraph (1) of this 

paragraph, which indicates the em- 
piovee’s own exposure to asbestos fibers. 

(3) Evisloyee notification. Any cm- 

ployee found to have becn exposed at any 
time to airborne concentrations of asbes- 
tos fibers in excess of the limits pre- 
scribed in pararraph tb) of this section 
‘shall be notified in writing of the cxpe- 

sure as soon as practicab-e but not later 
than 5 days of the Andinz. The emploesce 

shall also be timely notified of the cor- 

rective action being t:ken, 

(j) afecical eraminations—(1) Gen- 
eral, The eimpioyer shall provide or make 
avaiable at his cost, medical examina- 
tions relative to exposure to asbestos re- 

quired by this paragraph. 

42) Freploccmen’, The cniploycr shail 
provide or make avaniavle to each of his 
employecs, within 30 calendar days fol- 

lowing his first employment in an 

occupation exposed to 
centrations of asbestos fibers, a compre- 

hensive medical examination, which shall 
inciude, as a minimum, a chest roent- 

gepagram (nosterior-anterior 14 x 17 

imeties), a history to elicit sy:mptoni- 

aicicey of respiratory discase, and 

puhronary function tests to include 

foreed sitnl capacity (FVC) and foreed 

expiratory vohune at 1 second (FEV: «). 

(32> Annual examinations. On or be- 
fore SOOTY 21, 1973, and at least an- 

3 tT eros fter every emnliover shall 
_ ae mate availahta camnrenrn- 

odical examinations to each of his 
cs cngazed in occupations ¢x- 

ta Bs: Dor ne cercentrations of = - 
: Suci annual examinai.cn 

shall ore, es a minimum, a chest 
roenttenuogram (costerior-anterior 14 xX 
i3 inches), 2 history to elicit symptom- 

or respiratory disease, and 
puMmonar function tests to include 

forced vital capacity (FVC) and forced 

expiratory yYolume at 1 second (FEV, o). 

(4) Termination of employment. The 

employer shall provide, or make avail- 

abic, within 30 calendar dars before or 

aftor the termination of employment of 

any cmuloyee engaged in an occupation 
exposed 19 sirborne concentrations of 
astestos Rbers, a comprehensive medical 
examinavion which shali include, as a 
rmiminun, a chest roentvtenogram (pos- 

terior-onterior 14x 17 inches), a nistory 

vo ici. svmptomatolory of respiratory 

disease, end pulmonary function fests 

to include forced vital capacity (FVC) 
and forced expiratory volume at 1 second 

(FEV... 

(5) Recent examinations. No medical 
examination is required of any em- 

ployee if adeauate records show that 
the em:rloyee has been examined in ac- 
cordance with this paragreph within the 

past l-year period, 

WO) Afedical  records—) Meinte- 
nance. Enpiovers of employees eyamimed 

pursuant to this parugrapn shall cause 

to be maintained compicte and accurate 
taane aa af aN 
eee Go Ce Ce anal such medical examina- 
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Health, and to authorized representa- 

tirborne con-. 

RULES AND REGULATIONS 

tions. Records shall be retained by 
employers for at least 20 years. 
ee ee a ee eS ene 

eidlecc. Tha contents oF thse ric. 

of the medical examinstions 
required by this paragraph shall be made 
available, for inspection and copying, 

to the Assistant Secretary of Lehor for 

Occupational Safely and Health. the 

Director of NIOSH, to authorized physi- 
cians awé@ Yitdical consuitants of either 
of them, and, upon the request of an em- 
ployce or former employee, to his physi- 

cian. Any physician who conducts a 
medical examination required by this 

paragraph shall furnish to the employer 
of tue examined emplovee al! the infor- 
mation specifically required by this 

paragraph, and any other medical in- 

formation related to occupational ex- 
posure to asbestos fibers. 

3. Anew § 1919.19-is added to Subpart 
B of Part 1910, reading as follows: — 

§$ 1910.19 Asbestos dust.’ 

Section 1910.93a shall apply to the ex- 
posure of every employee to asbestos 
Gust in every employment and place 
of employment covered by § 1910.12, 

§ 1910.13, § 1910.14, § 1910.15, or § 1910.16, 

in licu of any ‘different standard on ex- 
posure to asbestos dust which would 
otherwise be applicable by virtue of any 
of those sectioius. 

. Effective date. Paragraph (b)(2) of 
§ 1910.63a shall become effective July 1, 
1976. All other provisions of §§ 1919.93a, 
1910.93, and 1910.19 shall become effec- 
tive July 7, 1972. The current emergency 
temporary standard remains in eflect 
untill July 7, 1972. 

ral °. or eres, 1§02, 

7 1910.4: Secretary of 
Order No, 12-71, 36 F.R. 8754) 

Signed at Washington, D.C., this 2d 
Gay of June 7972. 

Shee 

ords 

TL08: OD TA ene 

Labor's 
fCann 

G. C. GUENTHTR, 
Assistant Sceretary of Lcbor. 

[FR Doc.72-6574 Filed 6-6-72:8:48 am] 

Titie 41—PUBLIS CORTRAST 
Ae} PROPERTY FANASEENT 

Chapter 9-—Atomic Energy 
Commission 

PART 9-i—GENERAL 

Subpart 9-1.1—Procurement 
Regulations 

MISCELLANEOUS AMENDMENTS . 

The changes made in ACCPR Subpart 
9-1.1, Precurement Regulations, have 

been made in-order to esteliish the 
AECPR Temporary Regulations, which 
are a part of the AEC Procurement Reg- 

ulations ard the Federal Procurement 
Repuiations System. The ALCCPR Tem- 

norarv Reguluucns implement and sun- 

nlement the FPR Temporary Reaquia- 

lions. They also contain policies and 

procedures initiated by the AEC which 
are to be eficctive for a neriod of 6G 

months or Jess, The AFC Procurement 

"8 9.1.102-1 

eer k Pott ion Shstruction section has been revised ac- 
cordingly. Minor editorial changes have 
alen haan yoda . - 

1. Section 9-1.301 Scope or suopart, is 
revised to read as follows: 

§ 9-1.101 
This subpart describes Atomic 

Energy Commission Procurement Resu- 
lations and the AECPR Temporary Reg- 

ulations. It also describes exclusions 
from the AECPR as contained in the 
AEC Procurement Instructions. 

2. Sectien 9-1.102 Establishment of 
AEC Procurement Regulations, is revised 
to read as follows: 

§9-1.162 FEstablisliament of the AEC 
Procurement Rewulations’ and the 
AECPR Ternporary Reeulations. 

Scope of subpart. 
ron 
wie 

AEC Procurement Regula- 
lions. . 

(a) The AEC Procurement Reguila- 
tions (AECPR) are hereby cstauiished. 

‘b) These régulutieons hanienent and 
supplement the Federal Frocurement 

Regulations (FPR) and are a pact of 
the Federal Procurement Keguiaiions 
System. - 

(c) The effective date of FPR issu- 
ances throughout AEC will be the date 
indicated in the respective issuances un- 
less otherwise previded in the AEC Pro- 

curement Regulations. 
(d) The effective date of AECFR is- 

suances throughout AFC will be the cate 
indicated in the respective issuances. 

§ 9-1.162-2 AFCPR Temporary Regu- 
lulion:. 

-(a) The AECPR Temporary Regula- 
(ious are leieby coiavusicu. . 

(b) These reguations impicment and 
supplement the Federal Procurement 
Regulations Temporary Regulations. 
They e2iso contain policies and proce- 

Gures initiated by the AEC which are 
expected to be eZective for a period of 
6 months or less. 

(c) Tre effective cate of the FPR 
Temporary Remuaticns icnuanees 

throughout AEC will be the date indi- 
cated in the resnective issuznces uoiess 
ctherwise proviged in the AECPR Tem- 
porary Recwations. 

(d) The effective cate of the AECPR 
Temporsry Regulations izcuances 
throughout ADC will be the cate indi- 
cated in ihe respective issuances. 

(e) Toe AECPR Temrorary Regua- 

lions ere a part cf the ATC Procurement 

Reaations and the Federal Precure- 
ment Reaulations S.c'em. il rererences 

to the t Re~'ations or 

AECT Core: ste 3 9-+7.109 of 
this sitrart shell he deemed lo imciuce 
the AECPR temperary regulations. 

3. Section 9-1. 103 Au 
to reat as fellows 

§ 91.105 

The ATC Procurement Resuwations ar 
prescrite d by the General } 

tant Genersl Bianacer fora 

, or the Director. Db: ren 

s Gf the AEC, pursuant to the cu- 

ef ihe Atcniic Enersy Act of 1954, 
and tne Federal Property and Acinims- 
trative Services Act of 1949. 

thoriy, is revised 

AutLority. 

2reT, AS- 

1972 
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& Full Text 

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH 

RECOMMENDATIONS FOR WORKPLACE EXPOSURE TO INORGANIC NICKEL 

The National Institute for Occupational Safety and Health 
‘NIOSH: recommends that employee exposure to inorganic 
mickel in the workplace be controlled by adherence to the 
following sections. The standard is designed to protect the 
health and provide for the safety of employees for up to a 
!0-hour work shift, 4@hour workweek, over a working 
lifetime. Compliance with all sections of the standard 
should. at the minimum, substantially reduce the risk of 
nickel-induced cancer and dermatitis and prevent other 
adverse effects of exposure to nickel in the workplace. The 
employer should regard the recommended workplace en- 
vironmental limit as the upper boundary for exposure and 
make every effort to keep the exposure as low as possible. 
The criteria and standard will be subject to review and revi- 
sion aS necessary. 
Even though the available evidence indicates an associa- 

tion between human exposure to inorganic nickel and the 
development of cancer, the mixed exposures, both to 
different nickel compounds and to other elements, frequent- 
!y occurring in the workplace have prevented complete 
differentiation of the effects of individual compounds. Should 
sufficient information become available to indicate that the 
standard offers greater or lesser protection from some 
nickel compounds than is needed, it will be considered for 
revision 

‘Nickel’ is defined in this standard as elemental nickel 
and all nickel compounds except organonickel compounds 
with a covalent carbon-nickel bond. such as nickel carbony). 
“Occupational exposure to nickel’ is defined as working 
with compounds, solutions, or metals containing nickel that 

can become airborne or can spill or splash on the skin or in 
the eves Occupational exposure to nickel does not include 
the handling of solid products, such as stainless-steel tools, 
provided no particle-generating operations, such as grinding 
or cutting. occur. The recommended method of sampling 
and analysis does not differentiate between individual nickel 
particles. thus, the standard applies to all particulate nickel. 
Where no occupational exposure to nickel occurs, but nickel 
is present in the workplace, adherence is required only to 
secuon 8:a: 

Secuoa 1 — Enwironmental (Workplace Air) 

‘a’ Concentration 
Occupational exposure to nickel shall be controlled so that 

ho employee 1s exposed ta nickel at a concentration greater 
than 15 micrograms, measured as nickel, per cubic meter of 
air: 15 ug Ni cum), determined as a time-weighted average 
‘TWA> concentration for up to a 10-hour work shift, 4Q-hour 
workweek. 

‘b> Sampling and Analytical Methods 
The TWA concentration limit represents the lowest 

reliably detectable concentration of nickel measurable by 
the recommended sampling and analytical methods 
selected Procedures for the collection and analysis of en- 
vironmental samples shall be as provided in Appendices I and 
11. ur by anv methods at least equivalent in accuracy, preci- 
“ium and sensitivity to the methods specified. 

secuon 2 — Medical 

Medical surveillance shall be provided. as outlined below, 
tu all emplovees occupationally exposed to nickel 

Capzyr-ghe « 

(a) Preplacement or initial medical examinations for 
workers shall include: 

(1) Comprehensive medical and work histories with 
special emphasis on skin conditions or allergies, illnesses or 
sensitizations of the upper and lower respiratory systems, 
and smoking history. 

(2) A complete physical examination giving particular 
attention to examination of the upper respiratory tract 
membranes for evidence of irritation, bleeding, ulcerations, 
or perforations, and examination of the skin for evidence of 
dermatitis or irritation. 

(3) Specific clinical tests, such as 14” x 17" 
postero-anterior chest X-ray film and pulmonary function 
tests including the forced vital capacity (FVC) and forced 
expiratory volume during the first second (FEV 1). In addi- 
tion, more specific tests, such as sputum cytology, should be 
considered by the responsible physician after having 
evaluated their availability and applicability to the situation. 
Measurements of concentrations of nickel and protein in 
urine and administration of a questionnaire to assess symp- 
toms of chronic respiratory disease are also suggested. 

(4) A judgment of the employee’s ability to use positive or 
negative pressure respirators. 

(b) Initial medical examinations shall be made available 
to all workers within 6 months after promulgation of a stan- 
dard based on these recommendations. 

{c) Periodic examinations shall be made available at Jeast 
annually. These examinations shall include: 

(1) Interim medical and work histories. 
(2) Physical examination as outlined in paragraphs (a)(2) 

and (a)(3) of this section. 
(d) Employees or prospective employees with medical 

conditions, e.g., dermatitis, which may be directly or indirect- 
ly aggravated by exposure (o nickel shall be further counsel- 
ed on the increased risk of impairment of their health from 
working with this substance. 

(e) Appropriate medical services shall be made available 
to any employee with adverse health effects from nickel} in 
the workplace. 

(f) In the event of wound contamination by nickel, the 
wound shall be promptly and thoroughly washed. 

(g) Pertinent medical records shall be maintained for all 
employees exposed to nickel in the workplace. Such records 
shall be retained for at least 40 years after the last oc- 
cupational exposure to nickel. These records sha!l be made 
available to the-designated medical representatives of the 
Secretary of Health, Education, and Welfare, of the 
Secretary of Labor, of the employer, and the employee or 
former employee. 

UCTC 17254 
Section 3 — Labeling and Posting 

A label shall be placed on each shipping and storage con- 
tainer of nickel in liquid, powder, or crystalline form, and ali 
areas where there is occupational exposure to nickel shall be 
posted. 

All labels and warning signs shall be printed both in 
English and in the predominant language of non- 
English-reading workers. INiterate workers and workers 
reading languages other than those used on labels and posted 
signs shall receive information regarding hazardous areas 

1377 by The Buceau of National Aflases, tne,

Union Carbide trial exhibit UC-1128: A. P. Yalcinkaya to L. P. Berti on Demolition of Buildings #20 and #21 at Texas…
ACL Doc 16304 · Page 7 of 12

Published by AsbestosClaims.Law

asbestosclaims.law/library/16304/7

https://asbestosclaims.law/library/16304/7


258 OCCUPATIONAL SAFETY & HEALTH REPORTER 

and shall be informed of the instructions printed on labels 

and signs 

ta’ Labeling ; 

Each container of nickel in liquid, powder, or crystalline 

form shall carry in a readily visible location a label stating: 

NAME OF COMPOUND 

Trademark, Common Name, or Chemical Name) 

DANGER' CONTAINS NICKEL 
INHALATION IS HAZARDOUS 

AND MAY CAUSE NASAL OR LUNG CANCER 

SKIN CONTACT MAY CAUSE IRRITATION OR RASH 

Keep container closed ; 

Avoid breathing dust. fume, or mist. 
Use only with adequate ventilation. . 

Do not get in eyes, in open wounds, or on skin or clothing. 

First Atd_ In case of skin or eye contact or contact with an 

open wound. flush promptly with running water. 

(bi Posting 
Warning placards shall be affixed in readily visible 

locations in or near areas where there is occupational ex- 

posure to nickel The information shall be arranged as in the 

following example 

NICKEL | 

DANGER! 
INHALATION CAN BE HARMFUL 

AND MAY CAUSE NASAL OR LUNG CANCER 
SKIN CONTACT MAY CAUSE IRRITATION OR RASH 

AUTHORIZED PERSONNEL ONLY 

Do not get in eyes. in open wounds, or on skin or clothing. 

First Aid. In case of skin or eye contact or contact with an 

open wound. flush promptly with running water. 

If respiratory protection is required in accordance with 

Section 4 the following statement in large letters shall be 

added tu the required sign: 

RESPIRATORY PROTECTION REQUIRED IN THIS 

Section 4 — Personal Protective Clothing and Equip- 
ment : 

(a) Protective Clothing 

(1) The employer shall provide safety goggles or face 
shields (8inch minimum) with goggles and shall ensure that 
employees wear the protective equipment during any opera- 
tion in which nickel may enter the eyes. 

(2) The employer shall provide appropriate protective 
clothing, such as gloves, aprons, suits, hats, or face shields, 
for employees, such as platers, who are likely to have ap- 
preciable skin contact with nickel, and for those who are es- 
pecially sensitive to nickel. 

(b) Respiratory Protection 
(1) Engineering controls shall be used when needed to 

keep concentrations of airborne nickel at or below the 
recommended TWA concentration limit. Respiratory protec- 
tive equipment may be used in the following circumstances: 
(A) During the time necessary to install or test the re- 

quired engineering controls. 
(B) For operations such as nonroutine maintenance and 

repair activities in which brief exposure concentrations in 
excess of the TWA concentration limit may occur. 

(C) During emergencies when concentrations of airborne 
nickel might exceed the TWA concentration limit. 

(2) When a respirator is permitted by paragraph (b)(1) of 
this section, it shall be selected and used in accordance with 
the following requirements: 
(A) The employer shall establish and enforce a respiratory 

protective program. The requirements for such a program 
are listed in 29 CFR 1910.134. 

(B) The employer shall provide respirators in accordance 
with Table I-1 and shall ensure that employees use the 
respirators in a proper manner when the concentration of 
airborne nickel exceeds the recommended TWA concentra- 
tion limit. The respirators shall be those approved by NIOSH 
or the Mining Enforcement and Safety Administration. The 
standard for approval is specified in 30 CFR 11. The 
employer shall ensure that respirators are properly cleaned, 

AREA maintained, and stored when not in use. 

TABLE [-1 

RESFIRATOR SFLECTION GUIDE ‘ 

Concentration Respirator Type Approved under 

of Nickel Provisiors of 30 CFr 11 

Greater than 1S ug/cu m QQ) 

or Fmergency (entry into 

area of unknown concen- 

tration for esergency (2} 
purposes) 

Self-contained bvreathing apparatus 

with full facepiece operated in pressure- 

demard or other positive pressure mode 
Combination Type C supplied-air 

respirator with full facepiece operated 

in pressure-demacd mode and auxiliary 

self-conrained air supply 

(C, Escape equipment shall be located at clearly iden- 
tified stations within the work area and shall be adequate to 
permit ali employees to escape safely from the area. Protec- 
tive equipment suitable for emergency entry shall be located 
at clearly idenufied stations outside the work area. 

Section 5 — Informing Employees of Hazards from 
Nickel 

(a) The employer shall ensure that each employee assign- 
ed to work in an area where there is occupational exposure 
to nickel is informed of the hazards and relevant symptoms 

Occupational Safety & Health Reporter 
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of exposure to nickel, and of proper conditions and 
preca:tions for the handling and use of nickel. Workers shall 
be advised that handling nickel may cause dermatitis and 
that exposure to airborne nickel may increase the risk of 
developing cancer of the respiratory organs. Information 
shall be given to employees at the beginning of employment 
and at least twice a year thereafter. 

‘bs The employer shall institute a continuing education 
program. conducted by instructors qualified by experience 
or training. to ensure that all employees have current 
knowledge of job hazards, proper maintenance and cleanup 
methods, and proper respirator use. The instructional 
program shall include a description of the environmental 
and medical surveillance procedures and of the advantages 
to the employee of participating in these examinations. 
Instruction shal! include the information specified in Appen- 
dix IV jomitted] which shall be kept on file and readily 
accessible to emplovees at all places of employment where 
there ts occupational exposure to nickel. Workers engaged in 
maintenance and repair shall be included in these training 
programs 

‘et Required information shall be recorded on the 
““Matertal Safety Data Sheet’’ shown in Appendix IV 
omitted] or on a similar form approved by the Occupational 
Safety and Health Administration, US Department of Labor. 

Section 6 — Work Practices 

va) Control of Airborne Nickel 
Engineering controls, such as process enclosure or local 

exhaust ventilation, shall be used whenever feasible and 
necessary to keep concentrations of airborne nickel at or 
below the recommended TWA concentration limit. If used, 
ventilation systems shall be so designed and operated as to 
prevent accumulation or recirculation of airborne nickel in 
the workplace environment and to effectively remove nickel 
from the breathing zone of employees. Exhaust ventilation 
systems discharging to outside air must conform to 
applicable local. state. and federal re zulations and must not 
constitute hazards to employees or to the general population. 
Before maintenance work on control equipment begins, 
sources of airborne nickel shall be eliminated to the extent 
feasibie. 
Enclosures. exhaust hoods, and ductwork shall be kept in 

good repair so that design airflows are maintained. Airflow 
at each hood shall be measured at least semiannually and 
preferably monthly. Continuous airflow indicators are 
recommended, such as water or oi! manometers properly 
mounted at the juncture of fume hood and duct throat (mark- 
ed to indicate acceptable airflow}. A log shall be kept show- 
ing design airflow and results of semiannual inspections. 

(b) Regulated Areas 
Regulated areas shall be established and maintained 

where there 1s occupational exposure to nickel, and access 
{o these areas shall be limited to authorized persons. 

(c) Cleanup of spills 
Dusts or solutions containing nickel shall be removed from 

work areas by vacuum cleaning or by other methods, in- 
cluding wet methods, which do not increase the concentra- 
tion of airborne nickel. No dry sweeping, blowing by com- 
pressed air. or any other method of dust remcval that in- 
creases the concentration of airborne nickel shall be allow- 
ed 

‘d. Emergency Procedures 
Procedures for emergencies. including fires and the in- 

advertent formation of nickel carbonyl, shall be established 
to meet foreseeable events. Necessary emergency equip- 
ment shall be kept in readily accessible locations. Where ap- 

propriate, respirators shall be available for use during 
evacuation. 

(e) Disposal of Waste 
Waste material shall be disposed of in a manner that is not 

hazardous to employees or to the general population. Nickel 
wastes shall be appropriately marked and any 
aerosol-generating operations shall be enclosed. In selecting 
the method of waste disposal, applicable local, state, and 
federal regulations should be consulted. 

(f) Storage : 
Containers of nickel in liquid, powder, or crystalline form 

shall be kept tightly closed when not in use. Containers shall 
be stored in a safe manner to minimize the possibility of ac- 
cidental breakage or spills. Corrosion of nickel shall also be 
minimized during storage. 

(g) General Work Practices 
(1) Good housekeeping practices shall be observed to pre- 

vent contamination of areas and equipment with nickel 
dusts, liquids, or mists and to prevent buildup of such con- 
tamination. . . 

(2) Good personal hygiene practices should be encouraged. 
Employees who have skin or eye contact with nickel should 
Promptly and thoroughly wash the affected part. Workers 
occupationally exposed to nickel shall be required to shower 
at the end of the workshift. 

(h) Work clothing 
(1) Coveralls or similar full-body protective clothing and 

head, leg, and shoe coverings, fire retardant where 
necessary, shall be worn by each employee occupationally 
exposed to nickel. 

(2) Such clothing shall be changed daily at the end of the 
work shift or if accidentally contaminated with nickel. 

(3) The employer shall provide for the laundering of this 
clothing and shall ensure that soiled work clothing is not 
taken home by the employee. Precautions shall be taken to 
protect personnel who handle and launder soiled clothing. 
These workers shall be advised of the hazards of and means 
of preventing exposure to nickel. 

Section 7 — Sanitation 

(a) Conveniently located washing facilities shall be provid- 
ed for all employees occupationally exposed to nickel. 
Locker-room facilities, including showers, located in nonex- 
posure areas, shall be provided for employees required to 
change clothes before and after each work shift. The 
facilities shall provide for storage of street clothing and 
clean work clothing separately from soiled work clothing. 
Covered containers shall be provided for work clothing 
removed at the end of the work shift or after a contamination 
incident. The clothing shall be held in these containers until 
it is removed for decontamination or disposal. 

(b) Food preparation, dispensing (including vending 
machines), and eating shall be prohibited in areas where 
there is occupational exposure to nickel. 

(c) Smoking or carrying uncovered smoking or chewing 
materials, such. as chewing tobacco and gum, shall be 
prohibited in work areas where there is occupational ex- 
posure to nickel. 

Section 8 ~ Monitoring and Recordkeeping Re- 
quirements 

(a) Monitoring 
(1) Within 6 months of the promulgation of a standard bas- 

ed on these recommendations, each employer who has a 
place of employment in which nickel is refined, handled, 
stored, or otherwise used shail determine by an industrial 
hygiene survey if occupational exposure to nickel may occur. 

Cogynght «© 1977 by The Bureau of National Alfasrs, tne. 
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<ou OCCUPATIONAL SAFETY & HEALTH REPORTER 

Surveys shall be repeated at least once every year and within 
30 days of any process change likely to result in occupational 
exposure to nickel. Records of these surveys, including the 
basis for any conclusion that there is no occupational ex- 
posure to nickel, shall be retained until the next survey has 
been completed. 

(2) If occupational exposure to nickel is possible, a 
program of personal monitoring shall be instituted to 
measure or permit calculation of the exposure of all 
employees. 

(A) In all personal monitoring, samples representative of 

the breathing zones of the emplovees shall be collected. 
(B) For each TWA determination, a sufficient number of 

samples shall be taken to characterize the employees’ ex- 
posures during each work shift. Variations in work and 
production schedules and in employees’ locations and job 
functions shall be considered in choosing sampling times, 
locations, and frequencies. 

(C) Each operation in each work area shall be sampled at 
least once every 3 months. 

(3) If an emplovee is found to be exposed to nickel in ex- 
cess of the recommended TWA concentration limit, the ex- 
posure of that employee shall be measured at least once a 
week, control measures shall be initiated, and the employee 
shall be notified of the extent of the exposure and of the con- 
trol measures being implemented. Such monitoring shall 
continue until two consecutive determinations, 1 week apart, 
indicate that the employee's exposure no longer exceeds the 
recommended TWA concentration limit. Routine monitoring 
may then be resumed. 

(b) Recordkeeping 
Environmental monitoring records shall be maintained for 

at least 40 years after the employee’s last occupational ex- 
posure to nickel. These records shall include the dates and 
time of measurements, job function and location of 
employees within the worksite, methods of sampling and 
analysis used, types of respiratory protection in use at the 
time of sampling, TWA concentrations . 2und, and identifica- 
tion of exposed employees. Each employee shall be able to 
obtain information on that employee's own environmental 
exposures. Daily rosters of authorized persons who enter 
regulated areas shall be retained for 40 years. Environmen- 
tal monitoring records and entry rosters shall be made 
available to designated representatives of the Secretary of 
Labor and of the Secretary of Health, Education, and 
Welfare. 
Pertinent medical records for each employee shall be 

retained for 40 years after the employee's last occupational 
exposure to nickel. Records of environmental exposures 

applicable to an employee should be included in that 
employee's medical records. These medical records shall be 
made available to the designated medical representatives of 

_ the Secretary of Labor, of the Secretary of Health, Educa- 
tion, and Welfare, of the employer, and of the employee or 
former employee 

APPENDIX | 

METHOD FOR SAMPLING NICKEL IN AIR 

The following sampling method is adapted from that 
described in Method No. 173 of the NIOSH Manual of 
Analytical Methods [187]. 

General Requirements 
Collect breathing-zone samples representative of the in- 

dividual employee's exposure. At the time of sample collec- 
tion, record a description of sampling location and con- 

Occupational Safety & Health Reporter 

ditions, equipment used, date, time and rate of sampling. 
and any other pertinent information. 

Equipment 

The sampling train consists of a filter in a filter cassette, a 
suitable length of tubing, and a vacuum pump. 

(a) Filters and cassettes: a 2- or 3-piece filter cassette 
containing a 37-mm cellulose mixed-ester membrane filter 
with a 0.8-um pore size. 

(b) Pump: A battery-operated vacuum pump, compiete 
with clip for attachment to the employee's belt, capable of 
operating at 2.0 liters/minute for up to 8 hours. 

Calibration 

Accurate calibration of a sampling pump is essentia! to ob- 
tain a correct value for the volume of air sampled. The fre- 
quency of calibration depends on the use, care, and handling 
to which the pump is subjected. If the pump receives hard 
use, more frequent calibration may be necessary. Pumps 
should be recalibrated if they have been subjected to mis- 

use or if they have just been repaired or received from a 
manufacturer. Maintenance and calibration should be per- 
formed and recorded on a regular schedule, for example. 
after every 40 hours of use or once a month regardless of 
use. 
Ordinarily, pumps should be calibrated in the laboratory 

both before they are used in the field and at intervals after 
they have been used to collect a large number of field 
samples. The accuracy of calibration depends on the type of 
instrument used as a reference. The choice of calibration in- 
strument will depend largely upon where the calibration is to 
be performed. For laboratory testing, a 1-liter soapbubble 
meter is recommended, although other standard calibration 
instruments, such as the wet-test meter. can be used. 
Instructions for calibration with the soapbubble meter 

follow. If another calibration device is used. equivalent 
procedures should be used. The calibration setup for a per- 
sonal sampling pump with a filter is shown in Figure XV-2. 
Since the flow rate obtained with a pump depends on the 
pressure drop across the sampling device, in this case a 
cellulose mixed-ester membrane filter, the pump must be 
calibrated while operating with a representative filter in 
line. 

(a) Check the voltage of the pump battery with a 
voltmeter to assure adequate voltage for calibration. Charge 
the battery if necessary. 

(b) Place a membrane filter in the holder. 
(c) Assemble the sampling train as shown in Figure XV-2. 
(d) Turn the pump on and moisten the inside of the soap- 

bubble meter by immersing the buret in the soap solution 
Draw bubbles up the inside until they are able to travel the 
entire buret length without bursting. 

(e) Adjust the pump rotometer to provide the desired 
flowrate. 

(f) Check the water manometer to insure that the pressure 
drop across the sampling train does not exceed 12 inches of 
water (approximately 1 inch of mercury) at 20 
liters/minute. 

(g) Start a soapbubble up the buret and measure with a 
stopwatch the time it takes for the bubble to move from one 
calibration mark to another. If, for the pump being 
calibrated, the number of strokes is used to determine 
volume, count the number of strokes required to move the 
bubble from one marker to another. 

(h) Repeat the procedure in (g) at least three times. 
average the results, and calculate the flowrate by dividing 
the volume between the preselected marks by the time re- 
quired for the soapbubble to traverse the distance. 
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44) Record calibration data. including the volume 
measured. elapsed time, pressure drop, air temperature, at- 
mospheric pressure, serial number of the pump, date, and 
name of the person performing the calibration. 

(j) Use graph paper to record the airflow as the ordinate 
and the rctometer readings as the abscissa. 

Sampiing Procedure 

‘at Open a filter cassette and connect the back of the 
Cassette to the pump with tubing. The filter cassette is sup- 
ported or clipped in a vertical position, facing down, in the 
empluvee’s breathing zone. 

(b) Sample a minimum of 700 liters of air. For example, 
2.0 liters/minute for about 6 hours. 

(c) Measure and record the temperature and pressure of 
the atmosphere being sampled. 

(d) Treat at least one filter in the same manner as sample 
filters (break open, reseal, and ship), but draw no air 
through it. This filter serves as a blank. : 

(e) Immediately after the samples are collected, recap the 
filter cassette, label, and ship for analysis. Include a blank 
filter with each batch of filters sent to be analyzed. 

FIGURE XV-2 CALIBRATION SETUP FOR PERSONAL SAMPLING PUMP WITH FILTER CASSETTE 
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APPENDIX II 

ANALYTICAL METHOD FOR AIRBORNE NICKEL 

The recommended atomic absorption spectrophotometric 
method is based on Method No. 173, described in the NIOSH 
Manual of Analytical Methods [187]. 

Principle of the Method 

Particles are collected on a cellulose mixed-ester mem- 
brane filter. The filter is ashed in nitric acid, and the residue 
is dissolved in dilute nitric acid. The absorbance of nickel at 
232 nm is determined by atomic absorption spec- 
trophotometry in an oxidizing flame and compared to the 
absorbance of standards. . 

Range and Sensitivity 

The working range of the method is 1.0-20 ug nickel/ml of 
the redissolved ash solution. This range is somewhat instru- 
ment dependent and can be extended to higher concen- 
trations by dilution of the sample or measurement of a less 
sensitive line. 
The sensitivity of the method has been determined to be 

0.2 ug nickel/ml of the redissolved ash solution. This value 
‘will vary somewhat depending on individual instrumenta- 
tion. 

Interferences 

No interferences are listed in the NIOSH Manual of 
Analytical Methods [187], although another report [209] has 

indicated that a hundredfold excess of iron, manganese, 
chromium, copper, cobalt, or zinc may decrease the absorb- 
ance recorded for nickel by as much as 12%. However, it 
also was noted [209] that this effect can be minimized by 
proper burner elevation and by the use of an oxidizing flame. 
In addition, a high solids content in the aspirated solution 
will cause increased nonspecific absorbance if the 232-nm 
line is used {250}. 

Precision and Accuracy 

The coefficient of variation for analysis by atomic absorp- 
tion is approximately 2% for absorbances greater than 1%. 
An absorbance of less than 1% increases the coefficient of 
variation. At the lowest end of the working range, a reading 
error of as much as 3% can occur with an instrument 
equipped with a digital readout. 
No data on accuracy are available at this time. 

Apparatus 

(a) Atomic absorption spectrophotometer with nickel 
hollow-cathode lamp and a burner head for an air-acetylene 
flame. 

(b) Hotplate. 
(c) Volumetric flasks. 
(d) Pipets. 

{e) Oxidant: air which has been filtered to remove oil, 
water, and other foreign materials. 

(f) Fuel: commercially available acetylene. 
(g) Pressure-reducing valves. 
(h) Breakers. 
(i) Watchglasses. 

Reagents 

All reagents used must be ACS certified reagent grade or 
better. 

(a) Doubly distilled or deionized water. 
(b) Redistilled concentrated nitric acid. 
{c) Distilled 1:1 hydrochloric acid. 
(d) Commercially prepared aqueous stock standard 1,000 

ug of nickel/mir: serially dilute commercial standards in 
5% nitric acid to cover a range of nickel concentrations from 
1.0 ug/ml to 20 ug/ml. The diluted standards should be 
stored in polyethylene bottles which have been soaked in 5% 
nitric acid and should be stored for no more than 1 week. 

Procedure 

(a) Clean glassware if it has never been used by soaking it 
for 24 hours in 5% nitric acid. Rinse throughly with warm 
tap water and then with doubly distilled water. After 
glassware has been used, wash it first in detergent and rinse 
with tap water. Then soak it in §% nitric acid for | hour. 
rinse it thoroughly with doubly distilled water, and allow it 
to dry. Use plastic containers for washing and do not handle 
the glassware without gloves which are impervious to sweat. 

(b) Transfer the sample and the biank filter to 125-ml 
beakers and add 5 ml of concentrated nitric acid to each. 
Cover each beaker with a watchglass and heat it on a 
hotplate in a ventilation hood until only a few drops of solu- 
tion remain in the beaker. Several additions of nitric acid 
may be needed for complete ashing. 

(C) Dissolve the ash in 5% nitric acid with heating. If 
solids are present in the solution, repeat the ashing 
procedure with an additional 5 ml of a 1:4 mixture of 
hydrochloric and nitric acids. Quantitatively transfer the 
solution to a volumetric flask. Increase the total volume to 10 
mi with 5% nitric acid. Dilution may be necessary if the 
amount of nickel in the sample exceeds the upper limit of the 
range of detection. 

(d) Aspirate the sample solutions and the standard 
solutions into an oxidizing flame. Measure and record the ab- 
sorbance of each sample at 232 nm. It is advisable to run the 
set of standards before, during, and after a sample run to en- 
sure that conditions have not changed. Correction for non- 
specific absorption can be made for measurements at 232.0 
nm by the use of a hydrogen or deuterium lamp, or by sub- 
tracting the absorbance at the 231.7-nm nonabsorbing line of 
nickel. 

Calculations 

Prepare a calibration curve by plotting the absorbance of 
the standards versus the concentration (ug/ml) of each stand- 
ard on linear grapn paper. Subtract the absorbance of the 
filter blank from the absorbance of each sample. Read the 
nickel concentration corresponding to this absorbance value 
from the corrected calibration curve. The concentration of 
nickel in air is calculated as: 

ag oickel/ew @ © wg nickel/al (fro- gragt) x total =) of 3c'ution 

cu a of air sazpled 
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