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I am Richard A. Lemen, Di rector of the Division of Standards
Development and Technology Transfer (DSDTT) of the National Institute
for Occupational Safety and Heal th (NIOSH). With me today are senior
staff from NIOSH research divisions, each of whom has expertise !n
various aspects of this rulemaking. Our purpose for appearing at this
hearing is to support the Occupational Safety and Health
Administration's (OSHA's) efforts to promulgate a new standard. NIOSH
may make comments or recommendations in addition to those contained in
this testimony, based upon other information presented during this
hear i ng.

I want to take this opportuni ty to commend OSHA for embarking upon
this rulemaking effort. This comprehensive updating of the Z-Tables
wi I I directly influence the health of al I ~erican workers. NIOSH
strongly supports OSHA in its desire to make the ai r contaminant
standards consistent with the most current information. We agree that
there is an urgent need to update the current air contaminant
standards because they represent exposure I imits baaed on data
avai lable prior to 1968. Current information on health effects
indicates that more protective I imits are required for many
substances. Even though NIOSH wi II question some of the speci tic
Permissible Exposure Limits (PELs) that have been proposed, NIOSH does
not question the wisdom of this rulenaking. Although NIOSH wi I I
suggest that some proposed PELs are not optimal, NIOSH nevertheless
advocates adoption of more protective PELs. Even if some PELs are
less protective than NIOSH might prefer, the overal I impact of this
Z-Table update represents a signi ficant advance for worker safety and
health. On the other hand, it should be clearly understood by al I
that this rulenaking is an exceptional event made necessary by the
passage of 20 years without significant reevaluation of the standards
contained in the Z-Tables. This should in no way impede vigorous
action in the future to promulgate caaprenensive standards as
specified under Section e<b) of the Occupational Safety and Health
Act. Instead this should serve as an impetus to proceed more swi ftly
and efficiently with caaprehensive standarda.

NIOSH has tran.. itted to the Department of Labor 129 Criteria
Documents and 50 Current Intelligence Bul letina (CIBs) (of these, one
Criteria Document and one CIB were transmitted after this rulemaking
was initiated). NIOSH Criteria Documents and CIBs are unparalleled in
terms of the amount of information considered, the detai I to which
that information is examined, the extent to which evaluations are
subjected to external peer review prior to publ ication, and the care
with which those evaluations are explained in the publ ished
recol1lllendation. It is ilTtJ)ortant that the record is clear on what a
NIOSH Criteria Document represents in this regard.

Crj teria Documents are based on comprehensive reviews of the world's
scienti fic I iterature. They routinely cite over 100 references and
many ci te several hundred. NIOSH does not rely upon information that
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cannot be made publ ic. Cri tical evaluations of CI ted references ,oj I t~

detai led discussions of thei r impl ications are included in Cri teria
Documents to provide the reader Ni th an appreciation of thei r
strengths. their weaknesses, and a clear description of how NIOSH
interprets these publ ications. By this method. the reader has enough
information to reach independent conclusions regarding these ci ted
reports. Each draft Criteria Document is reviewed by experts
representing affected industries, organized labor, and trade or
professional organizations, and by scientists, physicians. and other
health professionals with related experience in academia. n~vernment I

or industry. The number of these external peer reviewers normally is
greater than 10 and often exceeds twice that number. In addition to
the invaluable contribution their comments make to the completed
Criteria Document, OSHA receives, along wi th the completed Cri teria
Document, the ful I text of each reviewer's written comments
accompanied by itemized annotations indicating how the draft was
modi fied in response, or providing the rationale if the comment or
recommendation was not adopted. Each Criteria Document contains an
extensive sunnary in which the basis for the Recommended Exposure
Limit (REL> is carefully developed with clear and expl icit citation of
the data relied upon at al I steps of the logical development. No
other source of expOlure I imits approximates the comprehensiveness of
these documents.

NIOSH recommends that the ch.. ical universe defined for the present
rulemaking include al I chemicals covered by NIOSH REls. We recognize
the practical necelsity for OSHA to Ii_it the universe of chemicals
subject to this rulemaking, but as noted by OSHA in its preamble,
there are relatively "few instances" of substances with a NIOSH REL
but no threshold Ii_it value (Tlve). Including these substances would
not signi ficantly affect the "boundary on the numaer of substances to
be evaluated," a concern expressed by OSHA in the notice for proposed
rulemaking. NIOSH Table N5 (Appendix A) lists these 42 chemicals
excluded up to now from the Z-Table update. If these are not added to
the current update, they should be targeted for priority rulemaking to
begin immediately upon conpletion of the present effort.

For a large number of the ch.. icals covered by this rulemaking (277 to
be exact), NIOSH concurs with the PEL being proposed by OSHA. These
chemicals are listed in NIOSH Table N1 (Appendix A). For them, the
avai lable documentation appears to support the proposed exposure
I imits as adequate to protect workers from recogniZed health hazards.

NIOSH questions the proposed PELs for the 31 chemicals I isted in
Table N2. They are:

1) Acryl ic acid (HS 1009)
2) n-Buty I 9 Iyc i dy I ether (BGE) (HS 1052)
3) Camphor, synthetic (HS 1063)
4) Caprolactam vapor (HS 1065)
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5) Coal dust «5% quartz) (HS 1096)
6) Coa I dus t (>5% quar tz) (HS 1097)
7) Disul foton - skin (HS 1152)
8) Ethyl bromide (HS 1163)
9) Ethyl ether (HS 1164)

10) Ethylene glycol vapor (HS 1169)
11) Fenthion - skin (HS 1175)
12) Fluorine (HS 1179)
13) Formamide (NIC - skin) (HS 1182)
14) Furfural - skin (HS 1183)
15) Heptane (n-Heptane) (HS 1194)
16) Hexane isomers (HS 1201)
17) 2-Hexanone (Methyl n-butyl ketone) (HS 1202)
18) I sopropoxyethano I (HS 1223)
19) Isopropyl acetate (HS 1224)
20) Isopropyla.ine (HS 1228)
21) Manganese tetroxide (HS 1238)
22) Mesityl oxide (HS 1243)
23) Octane (HS 1296)
24) Ozone (HS 1301)
25) Pentane (HS 1306)
28) 2-Pentanone (methyl propyl ketone) (HS 1307)
27) Si I ica--Amorphous (diatomaceous earth) (HS 1352)
28) m-Toluidine - skin (HS 1401)
29) Triethylamine (HS 1408)
30) Vinyl acetate (HS 1424)
31) ZirconiUB conpounds, as Zr (HS 1439)

Exanples of reasons for NIOSH's concern for the chemicals from NIOSH
Table N2 are given for the fol lowing 2 substances.

1, Ethylene Glycol (EG)

OSHA currently does not have a PEL and proposes a 50 ppm cei ling
as the new PeL as rece-aended by the American Conference of
Governmental Industrial Hygienists (ACGIH). In the NIOSH review

- of eo. we have found that positive rat and mouse teratogenicity
for oral administration of EG has been reported by Lamb et al.
[1985]. Price It al. [1985]. and Hardin It al. [1987]. The
summary statement by C. Price is germane to OSHA's consideration
of PELs:

"The lack of apparently serious maternal effects at
the lowest dose which produced malformation in both
species. as wei I as thl severity and frequency of
fetal defects at higher doses. suggest that EG may
carry a selective risk to the emoryo and should be
considered a potential development hazard in
situations where major EG exposure is I ikely to
occur. "
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The interpretation of the human (volunteers)" inhalation exposure
study by Wi lis et al. [:974], as indicating a 50 ppm cei ling
(125 mg/mJ ) TL'I. is questioned. Fleview of the reported study
indicates the most common complaint was irritation of the upper
respiratory tract during the 30-day, 20-22 hours per day exposures
at :nean dai Iy concentrations ranging from 3 to 67 mg/mJ
(1.4-27 ppm) and the i rri tative phenomena became common when the
concentration was raised to about 140 mg/mJ (56 ppm). Oespi te
the significantly erratic exposure concentrations during the
30 days of "continuous" exposure. the reported irrita:':n would
indicate that a 50 ppm I imit does not offer sufficient protection
from respiratory irritation. The potential teratogenicity and the
known respi ratory irritation at the proposed level suggests that
OSHA should reconsider thei r proposed PEL.

In addition, the OSHA Summary of Toxicology should be corrected to
read for the Wi I Is et al. study [page 21035 of the Federal
Fleqister notice, 2nd column, 19 Iines from the top]: "In a human
inhalation study, Ii I Is and col leagues [1974] reported that
volunteers exposed to the aerosol fran 20 to 22 hours per day for
4 weeks, at mean dai Iy concentrations between 3 and 67 mg/mJ
(1.4-27 ppm) complained of throat irritation, and on occasion mi Id
headache and lower back pain."

2. Ethyl Ether

OSHA proposes to add a short-term expo.ure Ii_it (STEL) to thei r
current PEL of 400 ppm for Ethyl Ether. The current PEL is the
same as the ACGIH TlY and the STEL of 500 p~ is also recommended
by ACGIH. ACGIH set a TlY of 400 PPD time-weighted average (TWA)
and a 500 ppm STEL based upon workers developing a tolerance to
i rri tat ion at that level [ACGIH 1988]. Nelson et al. [1943]
tested human subjects for a period of 3 to 5 minutes for sensory
responses to ethyl ether and reported, "~laints of nasal
irritation began at 200 ppa. Three hundred was objectionable as a
working atlllOsphere." It was further suggested that 100 ppm was
the higheat concentration which the majority of subjects estimated
satisfactory for 8-hour exposure and 200 ppm was a level which
produced nasal irritation in a majority of subjects. Nelson
stated that the study rlJ)orted is "not sufficient" to act as a
basis for new I imits. However, it would appear that a 400 ppm TWA
may protect workers fr~ systemic effects, but would not prevent
irritation to some individuals.

The concerns for the remaining 29 substances on NIOSH Table N2 have
been submitted to the docket with NIOSH's written testimony.

Some of the chemicals in the universe defined by the 1986 ACGIH TLV
Iist have been excluded from this rulemaking by OSHA for a variety of
reasons. NIOSH concurs with OSHA's determination on 127 substances
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I isted in NIOSH Table N3A (Appendix A) as not ~eeding further
revisions based on avai lable data. but bel ieves that those I isted In
NIOSH Table N38 (Appendix A) should be included in this rulemaking.
NIOSH has identi fied 9 chemicals in NIOSH Table N38 Nhich are of
concern. They are:

1) Acetylene tetrabromide (HS None)
2) Chlorobenzene (HS None)
3) Chromium (I I) compounds, as Cr (insoluble) (HS None)
4) Ch rom i urn (I I I) compounds. as Cr (i nso i ub Ie) (HS ~,- ~e)

5) Cresol, all isomers - skin (HS None)
6) Manganese dust & compounds (HS None)
7) Molybdenum, as Me (soluble compounds) (HS None)
8) Nitromethane (HS None)
9) Parathion - skin (HS None)

Cresol wi I I serve as an example of NIOSH's concern. The OSHA PEL and
the ACGIH TLV (ACGIH 1986] for cresol both have identical exposure
I imits of 5 ppm (22 mg/m3> , TWA, with a skin notation; therefore,
this chemical is not being considered for revision. However, NIOSH
has established an REl of 2.3 p~ (10 mg/m3) , TlA, which should be
considered in the revision of the OSHA standards. In 1952, ACGIH
establ ished a 5 p~ TlA based on an analogy with phenol [ACGIH 1986].
The toxicity of cresol c~ared to phenol was considered in two
studies [Fai rhall 1957; Hami Iton et al. 1949]. It.as bel ieved the
5 ppm level would protect against irritation, and kidney and liver
damage.

NIOSH [1978] establiShed an REl of 2.3 ppm (TWA). NIOSH reported that
although the data indicates si.i larities in toxicity between cresol
and phenol when they are given by several routes of exposure, other
evidence suggests that cresol is more toxic by inhalation [Uzhdavini
et al. 1972]. The findings of Oeichnann et al. [1983] agreed with
Uzhdavini concerning the adverse effects of cresol below 20 mg/mJ.
The NIOSH REl is more protective than the current OSHA PEL or TlV.

NIOSH's concerns for the other 8 substances are attached to our
written comments and are in the OSHA docket.

In NIOSH Table N4 (Appendix A), NIOSH has identified 48 substances
which OSHA is proposing to regulate as nuisance dusts. OSHA is
proposing PEls for 47 substances (Table C10-1) that are currently
regulated by OSHA's PEL for nuisance dust (15 mg/m3 for total dust
and 5 mg/m3 for respirable dust). The proposed PEls are 5 mg/mJ
for fibrous glass dust and 10 mg/m3 for the remaining 46
substances. The 10-mg/m3 PEls are based on the TLVs establ ished for
these substances by ACGIH. Exposure to these substances is considered
to cause adverse "nuisance" effects, including interference with
vision, irritation of the upper respiratory tract and skin, and
deposits of these substances in the eyes, ears. and nasal passages.
Reactions of lung tissue to these substances are considered to be
reversible when exposure ceases .
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NIOSH has conducted a I im; ted evaluation of the II terature on the
48 substances in Table N4, and has concluded that the documentation
ci ted by OSHA is inadequate to support the proposed PEL of 10 mg/mJ
for many of the substances. Recent toxicologic and exposure data
indicate that exposure to some of these substances may cause cancer or
other serious adverse health effects. Adherence to the proposed PEL
of 10 mg/mJ (total dust) would not prevent the toxicologic effects
associated with many of these substances. NIOSH is therefore
concerned that it is misleading to apply the term "nuisance dust" to
such substances.

NIOSH is also concerned that total dust exposure may be an
inappropriate criterion for assessing the relationship between
exposure and effect. The 48 substances considered here are present in
many occupational environments within a respirable size range, and the
respi ratory system is therefore the most I ikely route of exposure.
However, differences in particle morphology and size affect pulmonary
defense mechanisms differently. Furthermore, solubi I ity and pH must
be determined to assess the effects of some substances on the mucous
membranes. All of the characteristics of a substance need to be
assessed when determining its potential toxicity. For substances that
typically becODe airborne in the workplace as respirable particulates,
a PEL based on the respirable fraction of the substance would be
warranted. Substances that exhibit a toxic effect upon contact with
mucous membranes may more appropriately require exposure I imits for
both total and respirable particulates.

NIOSH is further concerned that exposure to several of the substances
I isted in Table C'O-l may involve concomitant exposure to free si I ica,
which may cause si licosis or lung cancer. OSHA has proposed that the
PEL for these substances be appl ied only when the quartz content is
less than 1 percent. This criterion may understate the risk of
airborne exposure to quartz, since the percentage of quartz is
typically determined by analysis of the raw material or of the settled
dust and not by analysis of airborne samples. Airborne samples should
be collected and analyzed for free si lica whenever workers are exposed
to quartz or to any of the substances associated with free si lica.
Exposure to free si lica should be limited to concentrations below the
NIOSH REl of 50 ug/m3.

NIOSH is particularly concerned that toxicologic evidence demonstrates
a relationship between exposure to certain substances I isted in
Table C'0-1 and chronic respiratory disease, including cancer. Clear
evidence of chronic respiratory disease has been observed in workers
exposed to various types of mineral fibers [Walton 1987]. Enterl ine
et al. [1987] reported a statistically signi ficant risk of lung cancer
in workers exposed to glass and mineral-wool fibers. This risk of
cancer was also observed in animals [Stanton et al. 1980] when fibers
with various physical and chemical characteristics were implanted in
the pleurae of rats. The abi lity of these fibers to induce cancer was
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discovered to be related to the length and diameter of the fibers and
not to thei r chemical composi tions. Rats dosed Ni th fibrous glass.
aluminum oxide, and si I icon carbide exhibited a carcinogenic response
simi lar to that of rats dosed lIfi th asbestos.

The NIOSH evaluation of data on ti tanium dioxide indicates a risk of
cancer from exposure. The incidence of tumors observed in animals
exposed to ti tanium dioxide meets the OSHA criterion for potential
occupational carcinogens (29 CFR 1990.103). Other data evaluated by
NIOSH indicate that benomyl exposure may cause adverse re~loductive

effects and that magnesium oxide exposure may cause chronic
respiratory disease. NIOSH has included pertinent literature on these
substances as part of its submission. and OSHA should consider it in
this rulemaking.

Having selected the TLV I ist as the universe to be considered. OSHA
frequently I imits its consideration of health effects to those that
the ACGIH considered when establishing the TLV. The ful I range of
avai lable toxicologic, ~id_iologic, ·and eXI:l0sure information should
be considered for al I ch.. icals in the universe selected. The need to
do so is most evident for ch.. icals that NIOSH and others consider to
be carcinogenic. For a large number of th.se cheBicals, OSHA proposes
to establ ish a pel ... i thout_ identi fying the ch_ical as a potent ial
occupationa I ca rc inogen . I n SOlIe cases, OSHA acknow Iedges III i"t hou t
comment the conclusion by NIOSH or others that these chemicals are
potential occul:lational carcinogens, but sti I I does not so designate
those chemicals. In sa.e cases the I i_its proposed for adoption were
based on carcinogenicity; in other cases they .... re based on other
acute or chronic health effects. Even if OSHA chooses not to accept
NIOSH recomm.ndations that occupational exposure to carcinogens should
be restricted to the lowest feasibl. lev.I, OSHA should designate
these cheBicals as potential occupational carcinogens because these
chemicals meet the criteria for carcinogenicity as establ ished by OSHA
(29 CFR 1990.103]. Ch.. icals that should be designated as potential
occupational carcinogens are I isted in NIOSH Tables N6A and N6B
(Al:ll:lendix A) and have been suo-itted to the OSHA docket with our
written testimony. On Tabl. NeA, NIOSH has identified 39 substances
which have proposed PEls that NIOSH can agree ... ith, but for which a
carcinogen designation should be added to the pel. The chemicals are:

1) Aerylamide - skin (HS 1008)
2) AIdr in - ski n (HS None)
3) Amitrole (HS 1020)
4) Ani line &homologues - skin (HS 1025)
5) Anisidine (0-, p-isomers) - skin (HS None)
6) Captafol - skin (HS 1066)
7) Captan (HS 1067)
8) Carbon tetrachloride - skin (HS 1073)
9) Chlordane - skin (HS None)

10) Chloroform (HS 1086)
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11) D chloroacetylene (HS ~123)

12) D chloroethyl ether - skin (HS 1127)
13) D chloropropene - skin (HS 1129)
14) D eldrin - skin (HS None)
~ 5) D 9 tyc i dy let he r (DGE) (HS 1139 )
16) D methyl sui fate - skin (HS 1'42)
17) D nitrotoluene - skin (HS None)
18) D oxane - skin (HS 1145)
19) D -sec-octyl phthalate (HS '1'6)
20) Ethylene dichloride (HS 1168)
21) Heptachlor - skin (HS None)
22) Hexachlorobutadiene - skin (HS 1195)
23) Hexachloroethane - skin (HS '197)
24) Hexamethyl phosphoramide (HS None)
25) rHthyl iodide - skin (HS 1259)
26) Nickel carbonyl (as Ni) (HS 1284)
27) Propylene imine - skin (HS None)
28) Si I ica - crystal I ine (cristobal i te) (HS 1354)
29) Si I ica - crystal I ine (tridymite) (HS 1356)
30) 1,1.2,2-Tetrachloroethane - skin (HS 1385)
31) Toluene-2,4-di isocyanate (TOI) (HS 1398)
32) a-Toluidine - skin (HS 1399)
33) 1,1,2-Trichloroethane (HS None)
34) Trichloroethylene (HS 1408)
35) 1,2,3-Trichloropropane - skin (HS 1407)
38) Uraniua (insoluble campounda, as U) (HS 1418)
37) Urani~ (soluble compounds, as U) (HS 1419)
38) Vinyl cyclohexene dioxide (HS '428)
39) load dust (hard wood) (HS 143OA)

There are 53 ch.. i"cals on NIOSH Table N6B that not only should be
designated as carcinogena. but for which there remains a substantial
leyel of risk at the propoaed PEL. The substances are:

1) Acetaldehyde (HS 1001)
2) Arsine (HS None)
3) Aaphalt (petrole~) fUDeS (HS 1028)
4) Benzo(a)pyrene (HS None)
5) Bery II i.. & cOlllPounda, as ae (HS 1033)
6) tert-Butyl chromate, as Cr03 - skin (HS None)
7) Carbon black (HS None)
8) Chlorinated camphene - skin (HS 1078)
9) Chlorodiphenyl (421 chlorine) - skin (HS None)

10) Chlorodiphenyl (54' chlorine) - skin (HS None)
11) Chromic acid and chromates (HS 1092)
12) Chromite ore processing (chromates), as Cr (HS None)
13) Chromium (VI) compounds. Cr (water soluble) (HS None)
14) Chromium (VI) compounds, Cr (certain water insoluble) (HS None)
15) Chromyl chloride (HS 1094)
16) Chrysene (HS None)
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17) Coal tar pitch lJolati les. as benzene solubles (HS None)
18) DOT (Dichlorodiphenyl-trichloroethane) (HS 1113)
19) p-Oichlorobenzene (HS i125)
20) Dimethyl carbamoyl chloride (HS None)
21) 1,1-0imethylhydrazine - skin (HS None)
22) Epichlorohydrin - skin (HS 1158)
23) Ethyl acrylate - skin (HS 1161)
24) Ethyl chloride (HS None)
25) Gasol ine (HS 1185)
26) Hydrazine - skin (HS 1205)
27) Lead chromate (as Cr) (HS None)
28) Methyl bromide - skin (HS 1253)
29) Methyl chloride (HS 1254)
30) Methyl nydrazine - skin (HS None)
31) 4,4'Methylene bis(2-chloroani line) - skin (HS 1273)
32) Nickel (soluble (or inorganic] compounds as Ni) (HS 1283)
33 ) Nicke I su I fide roas t i ng I fume & dus t (as Ni) (HS None)
34) p-Nitrochlorobenzene (HS 1288)
35) 2-Nitropropane (HS 1291)
38) Perchloroethylene (HS 1308)
37) N-Phenyl-beta-naphthyla.ine (HS None)
38) Phenyl glycidyl ether (PGE) (HS 1315)
39) Phenylhydrazine - skin (HS 1317)
40) Propane sultone (HS None)
41) Propylene dichloride (HS 1341)
42) Propylene oxide (HS 1344)
43) ROlin core solder pyrolysis products, as formaldehyde (HS 1350)
44) Si lica--erystal I ine (quartz) (HS 1355)
45) Si I ica--erystall ine (tripol i) (HS 1357) .
46) Si I i ca--erysta II ine (fused) (HS 1358)
47) o-Tolidine - skin (HS None)
48) p-Toluidine - skin (HS 1400)
49) Vinyl bra-ide (HS 1425)
SO) Vinylidene chloride (HS 1428)
51) 'elding fUDeS (HS 1430)
52) load Dult (soft wood) (HS 143Ob)
53) Zinc chra.te, as Cr (HS 1436)

Some chemicals on NIOSH Tables N8A and Nea have been excluded from
this rulenaking by OSHA al is evident from their lack of a HS number.
However, NIOSH concludes that OSHA should include these chemicals in
this rulemaking.

On NIOSH Table N7, NIOSH has identified 15 substances for which OSHA
intends to adopt a TWA instead of the recommended NIOSH Cei ling
Value. NIOSH recommends that OSHA adopt the NIOSH eei I ing Values to
provide the most appropriate degree of health protection. These
substances are:
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1) Butyl mercaptan (HS 1054)
2) Benzyl chloride (HS None)
3) Cyanides (as CN) - skin (potassium cyanide) (HS None)
4) Cyanides (as CN) - skin (sodium cyanide) (HS None)
5) Hydrogen sui fide (HS 1209)
6) Hydroquinone (HS None)
7) Isopropyl glycidyl ether (IGE) (HS 1227>
8) ~ethyl chloroform (HS 1255)
9) ~ethyl mercaptan (HS 1263)

10) Petroleum disti Ilates (naphtha; rubber solvent) (US 1312)
11) Phenol - skin (HS None)
12) Phenyl mercaptan (HS 1316)
13) Phosgene (HS None)
14) Vanadium (as V20S) - respirable dust fume (HS 1421)
15) Vanadium (as V20S) - fume (HS 1422)

Turning now to the speci fic questions posed in the NPRM:

1. Are substances i rIC Iuded wn i en shou Id be exc Iuded f rOCI th i s
n.tl.uing?

No. On the contrary, substances were excluded which should have
been included. Immediately upon conpletion of this rulemaking,
OSHA should take action to establish PELs for al I substances
that are excluded fra. this rulenaking despite the existence of
a formal NIOSH recommendation to OSHA. As a first step, OSHA
should initiate consolidated rulemaking simi lar to the present
Z-Table update to adopt all NIOSH RELs pending chemical-speci fic
Section 6(b) rulemaking to establish comprehensive standards.

2. Is additional health and feasibility ~ntatlon available
relative to the proposed PELs beyond that described in the
preamble?

Yes. OSHA has frequently I imited itself to the documentation
used by the ACGIH in support of TLVs. Whenever avai lable, NIOSH
Criteria Documents, Current Intelligence Sui letins, and Alerts
should be considered by OSHA in its final rulemaking. For many
of the chemicals, substantial databases are avai lable from other
governments (e.g., Gennany, the United Kingdom, Sweden), as wei I
as fra- organizations such as the International Labor
Organization, the American Industrial Hygiene Association, the
Nordic Expert Group for Documentation of Occupational Exposure
Limits, and the National Library of Medicine. A large number of
National Cancer Institute (NCI), National Toxicology Program
(NTP), and International Research on Cancer (IARC) monographs on
chronic bioassay reports are avai lable that provide extensive
information on acute and chronic systemic toxicity in addition
to data on potential carcinogenicity.
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As part of this response. NIOSH is providing a
chemical-by-cnemical discussion ~i th citations of the most
pertinent supporting data that could be identi fied wi thin the
time I imitations. For chemicals included in the PEL update.
copies have been submitted to the docket of al I pertinent NIOSH
Health Hazard Evaluations (HHEs), as wei I as al I citations for
toxicity contained in the NIOSH Registry of Toxic Effects of
Chemical Substances (RTECS). These data are collected as
mandated by Section 20(a}(S) of the Occupational Safety and
Health Act of 1970 (PL 91-596). These data are pub! ;~Iy

ava i Iab I e and wi I I ass is t OSHA in fu If i I ling i ts ob I iga t ion
under the Occupational Safety and Health Act to consider "the
latest avai lable scienti fie data in the field." NIOSH has not
attenpted to provide OSHA with the other elements the Act
requ i res OSHA to cons i der, name Iy, " ... the feas ibiii ty of the
standards. and experience gained under this and other health and
safety laws." The HHE reports wi II provide some idea of the
exposures found during requested NIOSH evaluations in industry.
NIOSH is continuing to develop information and wi I I provide to
OSHA other relevant data on exposure concentrations found in
industry in our post-hearing comments. These data should assist
OSHA in d.teMiining feasibi lity.

In addition to these publicly avai lable sources of information,
OSHA should ask major employers throughout the country to
provide I istings of al I of their own internal exposure I imi ts
along with their docUBentation of those limits. In many
industries these may be more restrictive than existing OSHA
PELs, and this should be an excel lent source of information on
feasibility of various li.its.

Because many of the proposed PELs are derived from TLVs, OSHA
should obtain fr~ the ACGIH al I unpublished data that
contributed to the establishment of those TLVs. OSHA should
follow up on these unpublished data to make the record as
complete as possible.

Oi_thyl Fo.... id. ([IF), a compound frOll NIOSH Table N3A, is of
particular interest to both NIOSH and OSHA because of recent
publ ishad information concerning testicular cancer and liver
diseas.. NIOSH wi I I provide to OSHA a summary of these data
presently in preparation.

3. Are substances included in this rul ...king used in industries
other than those dacr I bed in the pr.-b Ie?

and

4. Are subatancaa Inc I uded In th Is ru 1__1ng used for purposes
other than those described in the preamble?

-11-
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NIOSH has previously suppl ied to OSHA, at their request. a
printout of the complete NIOSHTIC data base fi Ie on approximate:!'
260 chemicals to aid in the identi fication of additional
industries using the chemicals in this rulemaking. NIOSH is
continuing to search its data base fi les (National Occupational
Hazard Survey [NOHS)) for addi tional information "'hich wi II be
provided during this rulemaking process.

S. Do aiternativi unpublished exposure guidelines exist, such as
those used in private workplaces, which ~y be suita~le for
general usage?

NIOSH is aware of the existence of internal exposure guidel ines
in a number of private workplaces, NIOSH surveyors, in assessing
ethylene oxide exposure, often found internal workplace controls
in the 1 to 2 ppm range when the OSHA PEL was 10 ppm. Some of
the proposals for change by ACGIH incorporate workplace exposure
Iimits being used in industry at the time of the change. Nickel
carbonyl is an example. This documentation relates that a nickel
refinery in Sudbury, Canada, begins treating their workers for
nickel carbonyl poisoning when their blood level of nickel
reaches 150 mi crogr...' liter. It is further noted that the
factory sounds an alarm when air concentrations read 10 ppb and
an evacuation alar. sounds at 80 ppb. In this case the TlV is
5 times the level thought to be safe.

There are existing guidel ine. on exposure to radioactive
materials publ ishad by the International Commission on Radiation
Protection (ICAP) and by the National Commission on Radiation
Protection, which are appl icable to radioactive substances.
specifically, soluble and insoluble uranium in this rulemaking.

aefore considering unpublished data, OSHA should update the
publ ishad information on which it is relying for this proposed
rule. A cursory review indicates that 721 of the references
cited by OSHA were pub I ished prior to 1980 and 35~ prior to
1969. The latter is the publ ication date for the current Z-1
table. NIOSH has su~itted a caaplete set of references for each
of the substance. under consideration from its RTECS data base.

6. Is there Info~tlon regarding laboratory analytical procedures
"" Ich 88Y be used In Ii.. of those suggested by OSHA (s..
Append Ix A) to dete,.. i". exposure to air cant. i nants7

NIOSH has transmitted to OSHA al I of its applicable analytical
procedu res. NIOSH wou Id cau t i on OSHA that, in the "Samp ling and
Analytical Methods" table. several existing NIOSH analytical
methods have been extended to compounds for which the suggested
method has not been verified. Scmeof these compounds have
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markedly different chemical properties than the compound(s) for
..-n ich the method was deve loped. These methods ..- i I I regu Ire
val idation before use:

,~ethod

NIOSH 1003
NIOSH S43
NIOSH 14.QO
NIOSH 14.QO
N10SH 1603
NIOSH 1003
NIOSH 1020

NIOSH 1020

NIOSH 1003
NIOSH 1003
N10SH 1500
NIOSH 1500
NIOSH 502'
NIOSH 2002
NIOSH 5264
NIOSH 1500
NIOSH 2002
NIOSH 2002

Val idated for

ha Iogena ted H/C
methyl methacrylate
isopropanol
isopropanol
acet i c ac id
halogenated H/C
1,1,2-trichloro­
1,2,2-tri fluoroethane
1,1,2-trichloro­
1,2,2-tri fluoroethane
halogenated hydrocarbons
halogenated hydrocarbons
hydrocarbons
hydrocarbons
terphenyls
arOlla tic all ines
ethyl silicate
hydrocarbons
arocnatic amines
aromat ic alii nes

Extension proposed by OSHA

1.3-dichloropropene
2-hydroxylpropyl acrylate
propargyl alcohol
isooctyl alcohol
trichloroacetic acid
dichloroacetylene
chlorodi fluoromethane

chloropentafluoroethane

o-chlorostyrene
o-chlorotoluene
cyc lopentane
hexane isomers
hydrogenated terphenyls
N-isopropylani line
methyl silicate
nonane
p-toluidine
II-toluidine

HS 4

i :29
121 •
1335
1220
'404

1123
1085

1087

1089
1090
i 111
1201
1210
1229
1266
1293
1400
1401

Analyte

The fol lowing are corrections to the NIOSH Analytical Methods for PEL
Update Table (pp. 2'308-2'3'2 of the Federal Register),

Correct NIOSH
Validated Method

4
17
20
63

190
304
392

acetone
anIOnia
annoni~ sulfamate
carbon Dioxide
hexachlorocyclopentadiene
petroleun disti I late. (naphtha)
',2,3-trichloropropane

NIOSH 1300
Add NIOSH 5347
NIOSH S348
NIOSH 5249
NIOSH 2518
NIOSH 1550
NIOSH 1003

7. Are the proposed exposure Ilaits for eech substance appropriate?

NIOSH has addressed comments on each exposure I imit it bel ieves
to be inappropriate, and has submitted these comments with
supporting data to the docket as specified by OSHA in part VI I I
of the proposed rule.
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8. Is additional information avai lable for those substances for
which ACGIH proposed a nigher TLV which might affect OSHA's
decision that such a change was not justified?

This rulemaking is not an appropriate proceeding for raising any
permissible exposure I imi t. The decision to raise an
occupational exposure I imit should only be made through a tul I
6(b) rulemaking procedure with adequate time tor al I concerned
parties to respond.

NIOSH has examined all of the available additional sCientific
information on substances for which the ACGIH TLV is higher and
has commented where appropriate. The only substance included on
Table C16-1 (Federal Register, p. 21211) that OSHA proposes to
raise is Fluorine (HS 1179), and NIOSH nas submi tted detai led
comments on this chemical which demonstrate that OSHA was not
justi fied in raising the proposed PEL.

Additionally, OSHA inadvertently stated (on p. 21029 of the
Federal Register) that the current OSHA PEL for Synthetic Camphor
(HS 1063) is 2 p~ rather than 2 mg/mJ (0.3 ppm). Because of
this error, OSHA proposed to adopt the ACGIH TLV and SrEl. i.e. 2
and 3 p~, respectively, which is approximately 7 times nigher
than the current PEL. .

9. Shou Id the ilip I~tat Ion dat.s for sa. substances be de Iayed
becausa of UllPllngianalytlcal I i.itatlons or short-t.".
feasibility i~t considerations?

Delaying the implementation date would not be technology forcing
with regard to reducing occupational exposures. However, it is
extremely important to note that for many substances I isted in
the update, there are no sampl ing and analytical methods
avai lable or the method given has not been validated by either
NIOSH or OSHA. Also, many of the proposed methods are in-house
OSHA methods which are not avai lable to NIOSH or the general
public for evaluation. Finally, there are methods whose Limi t of
Quantitation cannot support the proposed PEL or STEl. These
probl ... are critical and must be corrected for proper
enforcement of the regulation.

Therefore, it is important that NIOSH and OSHA work together on a
method development scheme that wi I I al low the appropriate
validated methods to be developed in a prioritized fashion wi thin
the implementation of the regulation. Also. it is imperative
that OSHA set a high priority for promulgating followup
regulations that deal with these sampl ing and analytical issues.
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10. Is there additional information relative to the OSHA plans to
adopt some recommended 1o-hour TWA REL's as an a-hour peL?

A NIOSH REL " ... determined as a time-weighted average (TWA)
exposure for up to a 10-hour work day, 4O-hour work week" fi rst
appeared in the 1973 Inorganic Arsenic CriterIa Document. That
document was developed during the energy crisis of the early
1970's, when many employers began using 10-hour work days as an
energy conservation measure. Consideration was given to
recommending a mathematical adjustment of TWA RELs bc~ad on a
constant I imi tation of the Concentration x Time for 8-hour ana
longer work days. For example, an S-hour TWA of 100 ppm (iOQ ppm
x S hr ~ SOO ppm nr) would convert to SO ppm for a 10-hour day
(SOO ppm nr/10 nr ~ SO ppm nr). The conclusion at the time was
that, so long as the work schedule did not exceed 10 hours per
day or 40 hours per week, there was not sufficient precision in
the selection of exposure limits to justify the precision impl ied
by that mathematical adjustment. Therefore, the same TWA REL was
intended to be appl ied to S-hour and 10-hour work days in a
4O-hour work week. The action proposed by OSHA in this
rulenaking relative to the.e AEls is consistent with that

'original intent. A mathematical conversion in the opposi te
direction, i.e., converting a 1o-hour TlA of 100 ppm (1000 ppm
hr) to an S-hour TlA of 125 p~ (1000 ppm hr), would be contrary
to the original intent and would be opposed by NIOSH.

11 . Does the IICst current Ie lent I fie info,..t Ion g.,.ra I IY support
acceptance of the hypotha I. that all e-~AIleana are not
equally toxic becaI.. a _t;mollt. of n-..... exhibits unique
neurotoxic propertl..?

It is generally accepted that the metabolite that is responsible
for the neurotoxic effects of "-hexane is 2,5-hexanedione
(2,5-HD), a g.... diketone. This cQDPOund is also a metabol i te
of methyl-n-butyl ketone (MnBK) , but is not known to be a
metabolite of other alkanes in the C-5 to C-8 group. 2,5-HO
produce. axonal degeneration (so-called "central peripheral
distal axonopathy't) characterized by a breakdown of
neurofi la.ents and their accumulation distal to Ranvier nodes in
the neuron. The oblervable s~tomatology is, in sequence, lime
weaknesl, severe paralysis, and mulcle degeneration. The
observation of simi lar neuropathies after exposures to MnBK or
n-hexane and the discovery of their common metabol ite, 2.5-HO.
suggested the specific hypothesis that it is the gamma spacing of
the diketone in the molecule that is the necessary and sufficient
characteristic for producing this type of neuropathy. It would
be correct to state that 2,5-HD is the principal neurotoxic
metabolite of n-hexane and MnSk. It should also be recognized
that any gamma diketone or any compound that may be metabol ized
to a gamma diketone (e.g., 5-nonanone metabol ized to
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2,5-nonanedione) may be neurotoxic. It would be Incorrect to
conclude that the neurotoxic properties ascribed to n-hexane are
unique to this compound. Other alkanes or related chemicals that
are ultimately metabol ized to a gamna diketone may have simi lar
toxicity.

12. OSHA has proposed to use exposure I illi ts frOll two
.-II-established sets of guidelines as a source of values to
update the PELs. Is information available about alternative
sources which OSHA might consider for this purpose?

In its preamble to this proposed rulemaking, OSHA referred to
9 alternative sources:

International Labor Organization
World Health Organization
European Economic Community
United Kingdom Occupational Exposure Limits
West German Maximum Allowable Concentrations
Swedish Allowable Iorkplace Air Concentrations
Japanese Per.issible Exposure Limits
~rican National Standards Institute
American Indu.trial Hygiene A.sociation

Another po•• ibi I ity is the Nordic Expert Group for Documentation
of Occupational Exposure Limits.

NIOSH believe. al I of these should be considered as equal or
superior to the ACGIH TlY list in terms of the the criteria
Iisted by O~.

No single source should be expected to stand alone as a
conprehensive list of candidates for regulation. OSHA should
construct its own comprehensive I ist by drawing information from
al I avai lable source•.

No single list is current in its entirety. Although the ACGIH
TlY I ist is republished annually, it is a mistake to assume that
every TlY is reconsidered annually. The annual republishing is
only a mechani~ whereby those TlYs that have been revised can be
disseminated. The ACGIH does not claim to reevaluate every TLV
on a regular schedule.

Economic and technical feasibi lity may be considered by the ACGIH
in developing TlYs, but those considerations, if any, are not
defined in the documentation of TlVs. Feasibi I i ty information
for PEls derived from agencies listed above would be comparable,
in most cases, to that provided by the ACGIH in support of TLVs.
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OSHA should consider the avai labi Ii ty and qual i ty of
documentation on a substance-by-substance basIs and use al I
avai lable documentation, rather than select an exclusive I ist of
substances simply because that I ist consistently has some
documen ta t ion.

The fact that the alternative sources I isted above do not
originate in the U.S. should not disqual i fy them from
consideration of appl icabi Ii ty. They should be judged against
what is requi red to protect workers from the known L ..:ici ty of
each substance regulated. Only after determining the level of
control necessary to ensure a safe and healthy workplace should
other factors be considered. aecause they are I imits that other
officials have judged necessary to protect worker safety and
health, NIOSH bel ieves that OSHA should at least consider I imi ts
from al I of the sources I isted above.

13. OSHA has outlined Its criteria for identifying special
sltuatlona. Are alternative criteria aVII lable which ~i9ht be
UMd In II.. of t...., or In addition to t_?

OSHA has identified five circumatances that it considers special
s i tua t ions:

Situations one and two involve a cOBparison of the ACGIH TLVs to
four alternate data bases--the United Kingdom 1987 Occupational
Exposure Limits, the 'est Gennan 1985 Maximum Allowable
Concentrations, the Japanese 1983 PenDissible Exposure Limits,
and the Swedish 1984 Allowable Iorkplace Air Concentrations.
OSHA Tables 1-f-e and 1-f-D, that are based on these comparisons.
are not accurate. NIOSH has reviewed the pertinent data on
selected substances on Tables 1-F-e and 1-F-D and has submi tted
comments on the appropriateness of the limits proposed.

Situation three involves the substances where the current TLV
exceeds the existing PEL. NIOSH has addressed this issue in the
response to question 8.

Situation four involves the cirCUBltances where the avai lable
analytical methods are not adequate to measure the substance at
the air concentration proposed. NIOSH has addressed this
situation in the ans.er to question 9.

In the fifth situation where recent information suggests that
neither the TLV nor the REL is appropriate, NIOSH finds it
difficult to identify the exact substances to which OSHA is
referring. NIOSH has commented on those substances which. based
on the best avai lable scientific information, meet OSHA's
occupational carcinogen definition. On other substances where
recent information indicates that neither the TLV nor the REL is
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low enough to be adeQuately protective. OSHA should adopt the
lower of tne available I imits and irrmediately schedule tne
substance for expedi ted rulemaking.

14. OSHA has outlined three alternative procedures for deal ing with
substances requiring special attention. Are additional
approaches avai lable which ~ight be used in I ieu of these, or in
addition to th..?

NIOSH would support OSHA in its decision to adopt ei f;r tne
level proposed or such other level as tne evidence presented ~o

the record indicates as proper for these substances. and identi fy
then as possibly requiring followup rulemaking. NIOSH has
endeavored to provide OSHA with the required data for selecting a
proper limit for selected substances on Tables I-F-C and I-F-O.
NIOSH concurs with OSHA that it is in the best interest of the
worker to promptly provide such increased health protection as is
indicated by the evidence in the record.

15. OSHA has perfo"" fusibility analysis for the following
samstancu, based on II.ited avallattle Info,..t Ion:
Acetonitrile,~ disulfide,~ -..axlde, ca~
tetr-achlorlde, CIIlorofo~, Ethyl.. dichloride, Ethyl ... glycol
dlnltrate, Flbroua glass dust, Hydrogen cyanide, lsophoron.
dllsocyanat., Nitrogen dioxide, Nitroglycerin, Trichloroethylene.

Is further info,..t Ion ava II ab Ie "" Ich .,ght be used to
sUIIP I~t the present find Inga reprd Ing the feas ibi I Ity of
actIl.v ing these 1.,.1sin the IIIIDMcp1-=-1

Fro- MIOSH ree.arch data. we are including a detai led engineering
feaaibi lity study (Appendix B) for thoee listed in the question,
as wei I as for the following chemicals: Acetone, Chlorine.
Styrene, and Sulfur dioxide.

1e. OSHA hu -.de a prell.I.ry a.........t of the proposed
ruJ..lnga' I..-=t on large and .. II utattl i.,..,ts. The Act
requl ra OSHA to dete,. I.. .ther a regu Iat Ion wi I I nave a
significant I..-=t on • substantial rum-r of ..II entitles,
pursuant to the Regulatory Flexibility Act of 1980, 5 U.S.C. 601
et seq. Is there additional info,..tlon regarding i~l8D8ntation

of thts rul. for ..II buai..s••• and entities wtIich OSHA should
consider?

NIOSH has no comment.

17. OSHA has propo.ed PEL' s for sa. substances where the bas is of
this pro.,osal also includes a carcinogenici ty designat ion (e. g. ,
TlY with an A1 or A2 designation; REL with a ca designation).
Should OSHA include a si.i lar carcinogen designation in the Z-4
Tabl. in this rul .... ing?
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Yes. For both the TLVs and the RELs, the carcinogen designation
is an inseparable part of the recommendation. OSHA snould
include carcinogen designations for al I chemicals that meet the
OSHA definition of "potential occupational carcinogen" (29 CFR
1990.103) .

18. OSHA has prel iminari Iy decided that for substances where the
ACGIH TLV is a TWA and the MIOSH REL is a call ing Value which is
the s-. or one ha If of the n¥A, OSHA wi I I propes. that the ritA
be adopted as the pa.. Shou Id th is af'Proacn be !DOd If i ed in the
final rulemaJc:lng? What approach should be used when the converse
of this situation (TLV, Cll ling REL, TWA) exists?

NIOSH would suggest that this question fai Is to recognize the
essential differences between a time weighted average (TWA) and a
Cei I ing Value. A TWA is appropriate as a limit when the toxic
effect of the substance is directly related to the total dose
received in a dai Iy exposure. Cei I ing values are intended to
mini.ize toxic effects related to the peak exposure.

Cei ling values are necessary when there are immediate acute
responses to an air cont.. inant independent of the total dai Iy
dose or when chronic effects are dose-rate response related. In
conjunction with a TlA, cei ling values are also used to minimize
the total dai Iy dose when there is intermittent occupational
exposure, e.g., ethylen. oxide.

The si~le nUDerical relationship that OSHA has proposed is not a
scientifically sound basis for selecting between a TWA and a
cei ling value. An analysis of the data supporting the proposed
Ii_it ~st be conducted on a caae-by-eaae basis to discern which
Ii.i t is appropriate.

NIOSH has suo.itted specific c~lnts on a substance-by-substance
basis in this category to assist OSHA in selecting the
appropriate li.it. These substances are listed in the NIOSH
Table N7 of the NIOSH comaents.

19. OSHA prell.inlrlly plana to adopt a phased start-up schedule.
This wauld Include .. Initial start-up requir~t penaitting the
use of alternate control ..thoda for revised PEL's, followed at a
Iater date by the requ Ired use of cont ro I _thoda fu I IY
consistent with the ..thoda of C08pliance prlorltl .. In effect at
that t 1_. OSHA wI II short Iy be r....t Ing oa••Ints on the
hierarchy of controls. An alternate approach is to set a
ca.pliance date for engineering controls based on final
dete,.. Init Ion. of that ru 1__1ng. OSHA so I Ic i ts cc_Ints on
thou approaches and suggestions regarding appropriate tillls for
the two proposed start-up date•.

-19-
Reproduced Irom

. besl available copy.



NIOSH bel ieves that work practices and engineering controls such
as substi tution. isolation, and venti lation should be used to
control occupational exposures to the ful lest extent feasible.
NIOSH believes that personal protective equipment snould be Norn
only when engineering controls are not feasible. such as during
maintenance procedures.

NIOSH recommends that OSHA al low industry 6 months to come into
compl iance by any combination of control methods. and 2 years for
campi iance by the NIOSH recommended hierarchy of con~-~I methods
[NIOSH 1983]. OSHA currently is recommending that industry be
al lowed 4 years to come into compl iance by OSHA's hierarchy of
control methods. Furthermore. NIOSH recommends that OSHA requJ re
staged implementation over the 2-year period of conversion to the
hierarchy. This latter requirement would be technology forCing
and it would minimize the occurrence of last minute requests to
OSHA for variances to meet the conversion requirement.

20. OSHA requests ca••nt on ather the ..tBII~t of .rgins of
U1fety below 10000t observed or no effect levels is consistent
• Uh the concept of Its Ign If ICMt r Isic." IIId an ..ther the
specific ..rgln. of U1fety proposed for specific cn..lcals are
appropr late.

Margins of safety and safety factors are att8llq)ts to adjust for
uncertainty in avai lable data and knowledge. The use of a margin
of safety or a safety factor approach to identify exposure I imi ts
does not estimate the human risk associated with those proposed
exposure limits. Therefore, such an approach cannot be
considered to provide protection against or to reduce
"signi ficant risk" <ei ther in a general conceptual sense or in
the sense of any specific judicial precedent). Nonetheless.
NIOSH recognizes that a thorough case-by-case evaluation for al I
major industrial agents may not be possible for a variety of
reasons, and the use of a margin of safety or a safety factor
approach to identify exposure Ii_its for those chemicals provide
a pragmatic method to develop standards. The exception to this
stat8DInt is that NIOSH does not believe such an approach should
be used to identify an exposure li.it for an adverse health
effect that results fra. non-threshold processes (e.g., cancer),

In developing its rec~dations to OSHA, NIOSH conducts
thorough evaluations of all research data, estimated human risks
associated with specific exposures, the sensitivity of
measurement and analytic methods, alternative technologies,
technological feasibi I ity of various exposure levels, background
or ambient exposure levels, methods of worker protection. and
many other factors pertinent to specific exposure agents or
environments. NIOSH knows of no other method to develop rei iable
exposure I imit standards that is consistent with NIOSH's
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responsibi Ii ty from the OSHAct to assure as far as possible.
every working man and Noman in the Nation. safe and healthful
working condi tions. Since the use of a margin of safety or a
safety factor approach does not address essential issues requi red
to develop a reliable exposure limit, including evaluation of
"significant risk," NIOSH recolmlends that any standards developed
by the use of a margin of safety or a safety factor approach be
considered interim standards. NIOSH recommends that standards
based on a margin of safety or a safety factor approach, as wei I
as standards derived from a case-by-case evaluation, '~!

periodically reviewed to determine what new information is
avai lable.

NIOSH is not recommending specific margins of safety or safety
factors on any chemical.

21 . OSHA hu Ident I fled HMOry irr I tat ion, wtt Ien caLl... rh init is,
caugtI, sputa. product lon, chest pa in, wn.z i ng and dyspnea as
_terlal I.ir.-wt of heaUh. OSHA invites C~ I Ints on this
understand Ing.

The recognition of sensory irritation as potentially being
"aterial impairment of health" is consistent with the current
scientific consensus related to health effects of environmental
agenU.

Mucous meabrane irritants can cause increased bl ink frequency and
tearing; nasal discharge, congestion, and sneezing; and cough,
sput~ production, chest diaca.fort, wheezing, chest tightness.
and dyspnea. Iork environments often require levels of physical
and -ental perfonBInce considerably greater than thoae
encountered in dai Iy I iving. Even in the absence of any
pe.,."ent impai ~t, the SyalPtOllS I isted can interfere wi th job
performance and safety.

Mucous ...orane irritation can result in inflammation, which may
lead to increased susceptibi lity to nonspecific irritants and
infectious agents. For eX8nple, experimental ozone exposure in
hUBlns results in increased ain.ay reactivity. Also, studies of
exposure to environBental tobacco smoke have shown irritative
s~ta.a and evidence of increased frequency of respiratory tract
illnesses in young chi Idren and decreased pulmonary function in
adu Its.

The American Thoracic Society has identified several points
relevant to the issue of respiratory tract irritation.

1. Does the effect interfere with normal activity of the
individual?
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2.· Are there episodes of Identi fiable respi ratory illness"

3. Does the effect resul t in an incapaci tating illness"

4. Is there permanent respi ratory injury?

5. Is there progressive respi ratory dysfunction?

Particularly on the job, sensory irritation is clearly relevant
to point 1. Mucous membrane irritation is associated ~ith

respiratory illnesses, depending on the composition of specific
exposure and on the dose, duration, and frequency of exposure.
No universally appl icable conclusion can be drawn at this time
regarding the association between irritative symptoms and
permanent injury of dysfunction. Where certain individuals show
no measurable impairment after an exposure, even when
experiencing irritative symptoms, others may develop identi fiable
dysfunction.

Aside from the effects of irritation, mucous membrane exposure
may result in absorption of a substance, with resultant systemic
toxicity. An infllMd mucous membrane may be an even more
effective route of absorption, either for the irritant or for
other substances. Furthennere, injury to bronchopulmonary
membranes can impair removal of particulates from the respiratory
system.

22. The quest Ion a Iso ar I... of whett.r odorants present lII8ter Ia I
1~I~t of hellth. Thlt laaue also .ight arise in the context
of other substances. ..sed on the .,Idence in the f ina I record
concern ing th Is Issue, OSHA "II I dete,..lne i f the cr Iter ia
detailed In MCtlon IV-e-11 have been _t, and take appropriate
action. OSHA requests ciC•••nt on this issu•.

Odors emitted by industrial chemicals often play an important
role in occupational safety and health. When odors can be
detected before health effects occur, they may provide early
warning of exposure. A nUICer of chemicals have strong odors at
concentrations which are otherwise minimally toxic. These odors
may cause undue health concerns among exposed workers or may
create safety hazards by distracting workers from their tasks.
Strong odors in the workplace may also mask the presence of
other, more toxic substances. Strong odors can produce
irritation and/or nausea at high concentrations, although these
effects may be reversible fol lowing cessation of exposure.
Olfactory fatigue often occurs and should be considered a
functional impairment that can result in increased worker
exposure. Olfactory fatigue can reduce the wearer's abi I i ty to
sense inadequate respirator performance of air-puri fying
respi rators.
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23. Is there exposure information available which can be suppl ied
which wil I refine OSHA's estimates of .-ployee exposures and over
exposures to the substances being regulated1

NIOSH is submi tting for the current rulemaking all relevant
Health Hazard Evaluation Reports (HHEs) to the docket.
Appendix C is a comprehensive I isting of HHEs being submi tted.
We also have previously submitted to OSHA a copy of data tapes
from the National Occupational Health Survey (NOHS). NIOSH
anticipates submitting to OSHA a comprehensive I istir.~ of
pertinent NIOSH exposure information in our post-hearing comments.

24. Is there Info,..tlon avai lacla which can be suppl ied to improve
or ~ I~t the eng lneer Ing contra lsi dent ifled as necessary in
order to reduce ..sure lnels? Is there additional cost data
.,Ich can be s"""lled to ref 1M the annal costs associated wi th
these controls?

In addition to the material on engineering feasibi I ity provided
to OSHA relating to que.tion 15, MIOSH is continuing to evaluate
general engineering feaaibi lity data for these substances in this
rulenaking that meet OSHA's definition of a potential
occupat ional carcinogen (29 CFR 1990).

25. Under at condit lona, involving which industrial processes, "i II
respirators be nlldld during the start up period, for .. intenance
operatlona, or where other controls are Infeasible in order to
protect .-ployees at the proposed ..sure levels? Are
rea, irators current Iy beI,. UMd Wtder the cond I t ions ident if ied ,
or would they ... to be purcftaMd? Pi.... duc:ribe the type of
rap Irator curr",t Iyin UM or nll!:led.

NIOSH concurs with OSHA's ...e.sment in the Non-Regulatory
Alternative Section that personal protective equipment should
only be used "where it is impractical to ~ply engineering or
lIIOrk practice controls, or where these appl ication. wi I I not
consistently reduce .-ploy.. exposures below the proposed
PEL's." In these instances, NIOSH recommends that the NIOSH
Respirator Decision Logic (Appendix D) be used to select the
appropriate respirator.

NIOSH has little quantitative information on which respirators
are currently being used under the conditions specified by OSHA.
A NIOSH contractor's r8J)ort ("Prel iminary Survey of Existing Data
and EconOlllic Overview of Respirator Industry," Granvi lie
Corporation, March 10, 1982) is submitted to the docket as
Appendix E and provides I imited data on tne numbers and types of
respi rators sold in the Unded States. This report used
respi rator manufacturers' data on respi rator sales in 1980 and
publ ished data on workers [i .e., Economic Report of the
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President. <U.s.G.p,a .. Washington. 1981)] to make some estimates
on the number of certi fied respi rators being Norn by workers In
the U.S. Tne Granvi lie report estimates that 19. i% of mining,
manufacturing, and construction workers wore or had access to
certified respirators in 1980. In addition, it was estimated
that over 20 mi II ion manufacturing workers and almost 4.5 mi II ion
construction workers, and more than 1 mi I I ion miners used
certi fied respi rators. The Granvi lie report also indicated that
SCSAs, lid i sposab Ies." and part i cu Iate and chem i ca I car t ridge
respirators have "Iarge and roughly equal market shares (ranging
from 25 to 30') in terms of total dollar sales" (Gral;. i i Ie
Repo rt, p. 40).

26. As a ruu I t of s l.u I taneous Iy regu Iat Ing "'y suCstances, what
cost say Ings will be real Iz.c:t In purchas I ng new eng ineer ing
contra's? Are alternate engineering controls av.llable to
achieve the lower per.lssible exposure limits being proposed?

NIOSH has no con-ent with regard to the costs of purchasing new
engineering controls. Alternate engineering control methods are
discussed in our responses to questions 1S and 19.

27. 'What Is the current state of technology control and financing in
ffr-a which would need to ca.ply with reduced exposure Iisits to
wood duat?

In addition to the Information provided on the individual
chemical comments for load Oust (H.S. 1430A and 14308), several
innovative designs and devices have been developed to control
wood dust in sawing, cutting, sanding and shaping. These
published NIOSH references (Huebener OJ [1987]. Oust controls
for a wood shapero Appl Ind Hyg ~(4):164-1e9; and Hampl V and
Johnston De [1985]. Control of wood dust from horizontal belt
sanding. ~ Ind Hyg Assoc J 48(10):567-577) have been submitted
to the docket as Appendix F. --
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