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Depariment of Energy

San Francisco Operations Office
1333 Broadway

Oakland, California 94612

% 3 FEB 1937

Mr. Arthur J. Toy, Jr.

Hazards Control Department Head, L-382
Lawrence Livermore National Laboratory
University of California

P. 0. Box 808

Livermore, CA 9u550

SUBJECT: Adhesion and Resuspension of Particles from Surfaces — L656A

Dear Mr. Toy:

I wish to inform you that the HQ Offfice of Health and Environmental Research

has concurred in our assessment that DOE should approve proposal L-656A invol-
ving human hand experiments. SAN has therefore approved the subject proposal.
Your cooperation is very much appreciated.

(‘/. /4,_7 )4_,___
7
A4+ Rudolf T. A. Bredderman

Director
Defense Programs Division

cc: A, Biermann, LLNL, L-386
J. Johnson, LLNL, L-386
F. Bateh, LLNL, L-452
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L911200

November 18, 140C

Industriel Eypiene Lveluetion oi the LLNL sludies of sclicsion whu hesuspension
of Particles

Hurvey Lee, DP

My evaluation consisted of reviewing two LLLKL letiers, both dated November I,
1986 (and &ssociated safety duata sheets) and discussions with Drs. Jim Johnsowu
(Specisl Projects Group) and Deve Disher, M.D. (Deputy Medicul Director). WMy
overell conclusion is thet the proposul poses sn insignificent risk to any
human test subject provided ressonable precsutions are taken, The obvicus

-first steps have glresdy occurred, i.e,, the hgrardous properties are being

investigated. One egent, myocin, is & protein normelly present in striated
muscle and probsbly is harmless to most individusls. However, myocin could
huave sensitizing (ellergic) properties and this potential needs to be ruled
out. 1 should point out that if &n asdverse effect should ocaur from any of
the agents the expected effect would be an sllergic reaction end not snother
toxic effect, e.g., liver, kidney, nervous system damage, etc., Since none of
the agents proposed for the study &re known allergens, en allergic response
would require an unusually sensitive person, Furthermore, a dermatologist has
been consulted and reportedly is not coucerned, No date reported on zinc
sulfide but my own brief review suggests that there should be no problem.
Zinc sulfide is the principel zinc minerel (sphalerite) end is used es &
pigment. Since there are industriasl exposures znc since it is not even listed
in the TLV's (Threshold Limit Velues--see me if you went a further
explanstion), it {s not likely that zinc sulfide 18 particularly nezsrdous.
The next sLep, efter review of hazardous preperties, would be to prevent
unnecessary exposures, especlaliy inhaletien of tiie dusts. oSince the
experiment is tc be conducted in & closed chember, presumably only the hande
would be expcsed. If the experimental set up is such that inhelstion cculd
ocecur, & hezard e&ssessment should Le conducted. It is likely thet inhaletion
would present little risk but agein an &llergic potentlel ocould exist,
Finally, if the Human Subjects Committee wpproves the test protocol, there is
avery reuson to believe that the risks wre Insignificent.

(s)

¢ F. J. Foster
Industrisl Hygienist
Environment, Safety and
Quality Assurence DPivision
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National Laboratcry

November 4, 1986

Mr. Harvey Lee

U.S. Department of Energy

San Francisco Operations Office
1330 Broadway

Oakland, CA 94612

RE: Adhesion and Resuspension Studiles of Particles from Surfaces - Expanded
Scope for AWP No. L-656.

Dear Mr. Lee:

We would like to continue our reimbursable work for the Army under AWP

No. L-656 with the inclusion of experimental studies. Original funding for
these studies was via MIPR-6~87061 in FY86 and involved a literature search
of the mechanism contributing to the adhesion, transfer, and resuspension
processes of particulates on surfaces . It has recently been extended into
FY87. As you know, near the end of FYB86 we received additional funds to
conduct experimental studies to determine the quantities of particulate
transfer from surfaces to handg-by-simple contact. These studies would
involve the use of human subjects. And from our phone conversations I know
that you require further information for DOE about the project because of
the human subject factor.

I have been waiting for an initlal screening of some of the chemicals which
we propose to use for their toxicology and allergic consequences. Dr. J.
Schneider, a consultant dermatologist at our Medical Department, ‘'has looked
i{into this matter. The candidate chemicals are starch, myosin, sugar,
carmine sulfate, glass spheres, and zinc sulfide, The first five of these
chemicals pose no threat to human subjects, especially in the quantities and
exposure route we will be using. We are still investigating the use of zinc
sulfide as a candidate, however. If this compound is found unacceptable for
use due to allergic or toxicologic consequences, another compound may be
chosen as a replacement. As I previously indicated, experiments requiring
the use of human subjects at LLNL undergo an internal review process by our
Human Subjects Committee. This committee follows all DOE procedures when
reviewing experiments and should provide all the technical review necessary
for the approval of this project. The Human Subjects committee will
consider the exact experimental protocol, the chemical compounds to be used
and the safety of human involvement. I have attached a copy of a letter
being sent to them for your information. The letter discusses the chemicals
which are proposed to be used for the particles as well as details of the
experiment. Few people will be involved in the experiments; they will be
full-time LLNL employees. All participants will also be required to read
and sign a "Consent to Act as a Human Subject” form, which is a standard
LLNL procedure for experiments involving human subjects,

00211b8
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Harvey Lee page 2 <f 2

As I send this information to you, the Human Subjects Committee will also be
taking the matter up for consideration. If you foresee any problems from
DOE, please let me know so that we may include them in our considerations.

I will notify you of the cutcome of the Human Subjects Committee review.
Please call me at 422-8017 if you have questions, comments, or suggestions
on the matter.

Sincerely,

Arthur H. Biermann
g . s Special Projects Division
Hazards Control Department

AHB
Encls:

cc: J. S. Johnson
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Interdepartmental letterhead

Maii Station L -
if Statol 386
Ext.
2-8017
November U, 1986
TO: The LLNL Human Subjects Committee
Attn: Vivian Shepherd

FROM: A. H. Biermann

SUBJECT: Request for Permission to Investigate the Transfer of
Particulates to Hands Using Human Subjects

The Safety Science Group in Hazards Control has been investigating the
adhesion of particles to surfaces and their subsequent removal, We have
reached a point in our studies where we would like to obtain actual
experimental data on the numbers of particles transferred from surfaces to
hands. We want to be able to predict the amount of particles that a hand
might pick up from a surface coated with small particles. Because of the
initial low funding level at this time, only one participant will be
included in our experiments. However, we may want to expand this number to
8 or 10 participants in the event of increased or renewed funding. All
participants would be current full-time employees at the Laboratory.

[

We are interested in the removal of particles from unpainted and painted
metallic surfaces. Several types of particles are of interest in the size
ranges from 1 to 200 microns in diameter. These include small solid glass
spheres, starch, myosin, carmine sulfate, sodium fluorescein, zinc sulfide,
and sugar. These specific materials are not mandated; other materials
could be used as possible substitutes if these are found to be toxic or
irritable to the skin,

To determine the amount of particle transfer from a surface to a hand, we
envision the following experimental protocol. Prior to the actual
experiment, the surface will be dusted with particles of a certain type and
size range in a closed chamber. The desired surface concentrations will be
far less than a complete monolayer coverage. The participant's hand will be
washed in a prescribed manner, probably with either water, isopropanol, or
both. At least 2, and perhaps 3, washings will be done so that complete
removal Sf the particles can be verified. The contact force may vary up to
90 gm/cm© amd will be monitored with a scale. Actual contact of the hand on
the surface will be short, only 10 to 30 seconds. After contact, the hand
will again be washed to quantitatively recover the particles that were
transferred from the surface to the hand. Environmental conditions will be
regulated at a temperature of approximutely 20°C and a relative humidity of
30%. As you can see, the procedure itself is fairly simple.

University of Calfformia
lg=memmewmnxma
National Laboratory

AT
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Request for Permission to Investigate the Transfer cf Particulates to Hands
Using Human Subjects page 2 of 3

Hazard Analysis:

1. Dr. J. Schneider has been good enough tc have a colleague check some of

) these chemicals as to their toxicological and allergic response
consequences in relation to skin contact. He found no data to preclude
the use of glass spheres, starch, myosin, carmine sulfate, and sodium
fluorescein as test particles in these experiments. However, no data
was found for zinc sulfide. We have attached material safety data
sheets on the following chemicals: starch, carmine sulfate, sodium
fluorescein, and sucrose. No detrimental effects should be expected
from skin contact with these substances in the quanitities and exposure
route used in the proposed experiments. The human subjects will wear a
laboratory ccat and eye protection, An eye wash station is available.
No inhalation or eye contact will be possible in these experiments due
to the use of a ventilated enclosure.

2. The use of zinc sulfide required further investigation. The check by
" Dr. Schneider did not locate information on this substance. Therefore,

further searches for data were warranted. A safety data sheet from the
chemical company has been received and is attached. Three pertinent
atatements from the data sheet are; (1) "ZInS 1is believed to be of low
toxicity," (2) it is relatively insoluble in water (<0.00069 g/100ml),
and, (3) acute exposure of the skin "may cause irritation, redness, and
pain." We have also searched the following databases: HAZARDLINE,
TOXLINE, OHMTABS, and RTECS. The latter two contained no ZnS entries.
But attached you will find the information contained in the HAZARDLINE
and TOXLINE databases. TOXLINE lists the compound as having a toxie
level of U4; this corresponds to an expected lethal dose of 50-500 mg/kg
for ingestion. In the HAZARDLINE database, under the clothing category,
repeated or prolonged skin exposure is not recommended, although no data
is available. Similarly, although there are no standard requirements
for eye protection, skin washing, or clothing, minimal precautions are
advised., 1In our laboratory we will use these minimal requirements:
laboratory coat, eye protection, and availability of water flushing
including an eye~wash station. Immediate washings of the hand will
always be done as prescribed in the experimental protocol. To date, we
have not yet found specific exposure levels to InS for skin. The
primary danger seems tO be via ingestion or possibly inhalation exposure
routes,

3. Prior to participation in a set of experiments, a small gquantity of
© particles will be placed on the subject's hand to see if there might be
any allergic response to the chemical.

4, Prior to a particular experiment, the subject's hand will be examined
* under a magnifying glass to check that there are no visible breaks in
the skin. Such breaks would preclude the subject's participation in
that experiment until their skin has healed. Also, the subject can
check his/her hands after exposure under magnification to check for any
actual physical damage as a result of the experiment.

0'0'2 NERY



Request for Permission to Investigate the Transfer of Particulates to Hands
Using Human Subjects page 3 of 3

5. Total contact time of the subject's hand with the particles will be
* short, less than 90 seconds.

6. The quantity expected to be transferred to a hand will be minimal.

" Assuming a 100% transfer of particles to the hand over the total hand
area (including areas which will not actually touch the surface), we
estimate no more than 100 mg would be transferred to a hand. In many
experiments involving a sensitive detection method such as the case of
fluorescein, lesser amounts could be used.

If we receive more information on the toxicology consequences of these
compounds, we will pass this along to you. Meanwhile, we would appreciate a
committee review as soon as possible so that we can begin our experiments.

A separate operation safety procedure (0SP) is not planed for this
experiment because the hazards are coverd under the Building 253 OSP. If
you have questions or require additional information, please let me Rnow.

G Bsrn .

Arthur H. Biermann
Special Projects Division
Hazards Control Department

AHB:beb

Encls:

cc: J. S. Johnson, LLNL
Harvey Lee, SAN
Fred Hatch, LLNL
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MATERIAL SAFETY DATA SHEET

For Meistance, footacle HACH COMPANY
Regzlatory Minee [ocd, 20 Kt %
PO tor 407 e, Db S, A 30010

1. PRODUCT IDCENTIFICATION

W-7/-45

e m!_mu‘.wl ’
(819 2i-381

.......-.o-.o----.-------c~.--~~-..o-....--.g.-.-...-o..“u--.—..-...-.-..-..-....-o-o— ......................

CATALES WIRaEh: 78 FERCUsT N2 Corafne

£at, Md: 1390-03-4 CRERICAL WAL Carsinic Aeid Al Lale

FaamLAs C22M19053- A1K0SE2
CRERICAL FARILY: irdicators

11. INGREDIENTS

ssn

INGRECIENTS HE B A § CAS JURBER 1 AATIRE of YAINRD 4 H]
Caraine 1100 iKosa listed 1I%-45-4 $Texicity saknounj ady cause iriloee
H tritation H

ST OO G GO OB PO B 00 S8 = &

111. PHYSICAL DATA

SIATE: solld U APPEARANCE: Dright red

t O00R: Not deterained

SOLUSILITY INs  WATER: 1. sol. ot vater 1 ACID: Desal. ¢iloacidst ODERs Altali hydroaide or cardonate
M MM

POTLING PT.t WA ¢ WELTING PT.3 Mot distinct] SPECIFIC GAWITY: I3 1 pha Nod pplicadle

VAPOR PRESSUPE: Xot spplicadble 3 VAPOR DOSITY fairsids M U EVAPORATION RATE: n

ETAL CORROSIVITY - ALUNINUR: WA STEEL: WA {

SHELF LIFEs Mot deternined

STORAGE PRECAUTIONS: Store tightly tlosed.

1v. FIRE, EXPLOSION HAZARD AND REACTIVITY DATA

FLASH PT.1 Mot epplicable ! RETHOD: WA ¢ FLARAMILIIY LIAITS - LOVERs WA

UPFER: RA

SUSCEPTIRITY 10 SPONJANEOUS NEATING: None

SHOCK SENSITIVITY: None ! AUTOIGALTION PT.: KD

CITINGUISHING REDIA: water, Carbon dioxide, or dry chesical

UNUSUAL FIRE AND EIPLOSION NAZARD: ot deternined

NAZARDOUS DECONPOSITION PROOUCTS: Wot detersined

DI1DIZERT Mo ! WFPA Codes  Healths 1 Flassability: -

Reactivity: -

CONDITIONS 10 AVOID: Meat, flases, sridizers

V. HEALTH HAZARD DATA

WIS PRODUCT 1S irritating to wyes, skin and respiratory tract.

ACUTE TOXICITY: Mot deteruined
KOUTE OF MOST PEIRIRENTAL £IFOSUREs Wot deternined
TARGET ORGANS: Mot detersived

P ind

CTHRCNIC TOTICITY: ot detersined .
RIUTE CF MOST CETRIRENTAL ETFOSURE: ot detervined
TAREET DREANSt Kot deternined

LONG-TERR EFFECTS: Hot awpelicadle
¥ OF TIPDSURE: Mot apolicaidle

LUt ]
TARSET ORSANS: Kot applicadle

scassen

CULREIFISUREs Kct datersined
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Nach Conpan Nach €
VORLD NEADRUARTERS TR T
P0 Bor 389 Levelaad, CO 90339 §SO00 Raowr |
Belgine

VI. PRECAUTIONARY MEASURES

¥ash thoroughly after Randling.
Aveid contact mith eyes, stin and clothing,
bs ot dreathe chenicals.

PROTECTIVE EQUIF.EENT: adequate vestilation, safety glasses, €ispesadle gloves

VIl. FIRST AID

€YE Ax SXIN CONTACT: !m‘la::ly flush eyes uith maler for 1S alsutes. Call physician, NMash skin sith s0ap aed
pinty

IGESTIONS Bive larpe qwu}l_n)l wator or ailke Call physicion fasediately.

R - -t P o
L= A S -:"__.:,-;.:.._("

CTAATION Resove te frealr, . - - oo

Viil. SPILL AND DISPOSAL PROCEDURES -

18 CASE OF EPILL OR MELEASE: Mssolve or ols the saterfal wilh § combestible salveat 04 dwr
et arater eipped alih b ofim borner sad siraber, 204 et 10 4 chesical

BISPOSE OF IN ACCORDANCE NITH ALL FEDERAL, STATE, NG LOCAL REGULATIDNS.

IX. TRANSPORTATIOR DATA
PROPER SHIPPING RARE: NCR

HAIARD CLASS: Not applicadle H 10t M
BATEs 11/22/85! CHAXGE 20,3 4382

X. REFERENCES B
1) The Rerch Iadex, J0th E4. Rabuay, New Jorsey: Rerct aad Co., lac., 1983
2! Judgeseat of techrital persen cospiling data.

3) TLY's Threshold Lisit Valves for Chesical Sebstances in the Vork Cavirossent Adopted by ACEIN {or 1983-1984,
o Second Priating, Ciacisnati.

3
)]
7
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NXZINC SULFIDExx PAGE 81 OF ¢4

MAZTNC SULFIDENR
KHZINC SULFIDEXX
¥uZINC SULFIDEXN

MATERIAL SAFETY DATA SHEET

Cr L L X P TN PR R T L Xl h ol ol ol L W T S S Y ) S D e D AP e T G S W WO G OB WD Gy S YR D e W OB Y --

FISHER SCIENTIFIC EMERGENCY CONTACTS DATE: 10711786
CHEMICAL DIVISION GASTON L. PILLORI * PO _NBR: N/A

} REAGENT LANE (201) 796-7100 ACCT:  474907-01
FAIR LAWN NJ 87410 INDEX: N/A

(2013 796-7100 CAT NO: 272

THE INFORFMATION BELOW 1S BELIEVED YO BE ACCURATE AND REPRESENTS THE BEST
INFORMATION CURRENTLY AVAILABLE Y0 US. HOWEVER, WE MAKE NO WARRANTY OF
MERCHANTABZLITY OR AHY OTHER WARRANTY, EXPRESS OR IMPLIED, WITH RESPECT T0
SUCH INFORMATION, AND WE ASSUME NO LIABILITY RESULTING FROM ITS USE. USERS
SHOULD MAKE THEIR OWN INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE
INFORMATION FOR THEIR PARTICULAR PURPOSES.

SUBSTANCE IDENTIFICATIO

CAS-NUMBER 1314-98-3
SUBSTANCE: XNZINC SULFIDEXX

TRADE NAMES/SYNONYMS: ALPHA-ZINC SULFIDE: WURTZITE; Z2-72

"CHEMICAL FAMILY:
INORGANIC SALTY

MOLECULAR FORMULA: ZN-S : MOL WT: 97.43

COMPONENTS AND CONTAMIMNANTS
PERCENT: 100 COMPONENT: ZINC CHLORIDE
OTHER CONTAMINANTS:  NONE .
EXPOSURE LIMITS:

PHYSICAL DATA
~—DESCRIPTION: COLORLESS CRYSTALS BOILING POINT: SUBL 2165 F (1i85 C)
MELTING POINT: 3092 F (1700 ©) SPECIFIC GRAVITY: 4.8
SOLUBILYTY IN WATER: 0.00069% SOLVENT SOLUBILITY: ACIDS

- FIRE AND EXPLOSION DATA

AN
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X%ZINC SULFIDEwX PAGE 02 OF 06
FIRE AND EXPLOSION HAZARD:
NEG%Ig;IéEA;éRE AND NEGLIGIBLE EXPLOSION HAZARD IN DUST FORM WHEN EXPOSED TO
HEA .

FLASH POINT: NONCOMBUSTIBLE

FIREFIGHTING MEDIA:

DRY CHEMICAL, CARBON DIOXIDE, WATER SPRAY OR FOANM
(1984 EMERGENCY RESPONSE GUIDEROOK, DOT P 5800.3).

FOR LARGER FIRES, USE WATER SPRAY, FOG OCR ALCOHOL FOAM
(1984 EMERGENCY RESPONSE GUIDEdOOK, DOT P 5800.3).

FIREFIGHTING:

NO ACUTE HAZARD. MOVE CONTAINER FROM FIRE AREA IF POSSIBLE. AVOID BREATHING
VAPORS OR DUSTS; KEEP UPWIND.

- T P s W D D S WD S G S D Y W G T P D TP D W G G W G e W - -

TOXICITY

CARCINOGEN STATUS: NONE.
ZINC SULFIDE IS BELIEVED TO BE OF LOW TOXICITY.

-------------------------- - W R S D W -

HEALTH EFFECTS AND FIRST AID

paron
ACUTE EXPOSURE- HIGH CONCENTRATIONS OF ZINC DUST MAY PRODUCE IRRITATION,
DYSPNEA, AND COUGHING.

CHRONIC EXPOSURE- HAS NOT BEEN REPORTED IN HUMANS.

FIRST AID- REMCVE FROM EXPOSURE. IF BKEATHING HAS STOPPED, PERFORM
ARTIFICIAL RESPIRATION. GET MEDICAL ATTENTION.

SKIN CONTACT:
IRRITANT.
ACUTE EXPOSURE- DIRECT CONTACT MAY CAUSE IRRITATION. REDNESS, AND PAIN.

CHRONIC EXPOSURE- REPEATED OR PROLONGED EXPOSURE TO ZINC SALTS MAY CAUSE
DERMATITIS WITH ERYTHEMATOUS, PAPULAR, AND GRANULOMATOUS REACTIONS IN
REACTIONS IN SUSCEPTIBLE INDIVIDUALS.

FIRST AID- WASH AFFECTED AREA WITH SOAP OR MILD DETERGENT AND WATER UNTIL NO

EVIDENCE OF CHEMICAL REMAINS (APPROXIMATELY 15-20 MINUTES). GET MEDICAL
MEDICAL ATTENTION.

EYE CONTACT:
IRRITANT,
== ACUTE EXPOSURE- DIRECT CONTACT MAY CAUSE REDNESS, PAIN, BLURRED VISION,
AND CONJUNCTIVITIS.

L1 |
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EXZINC SULFIDEMNNM PAGE 03 OF 04
CHRONIC EXPOSURE- REPEATED OR PROLONGED EXPOSURE MAY CAUSE CONJUCTIVITIS.

FIRST AID- WASH EYES IMMEDIATELY WITH LARGE AMOUNTS OF MWATER, OCCASIONALLY
LIFTING UPPER AND LOWER LIDS, UNTIL NO EVIDENCE OF CHEMICAL REMAINS
CAPPROXIMATELY 15-20 MINUTES).

-

INGESTION:
ACUTE EXPOSURE- INGESTION MAY CAUSE NAUSEA, VOMITING, AND DIARRHEA.

FIRSY AID- IF VICTIM 1S CONSCIOUS, IMMEDIATELY GIVE 2 TDO & GLASSES OF
NATER, AND INDUCE VOMITING BY TOUCHING FINGER TO BACK OF THROAT. GET
MEDICAL ATTENTION IMMEDIATELY.

- W s T A T W - -y e [,

REACTIVITY

REACTIVITY:
STABLE UNDER NORMAL TEMPERATURES AND PRESSURES.

INCOMPATIBILITIES:
VIGOROUS REACTION WITH IODINE MONOCHLORIDE.

DECOMPOSITION:
THERMAL DECOMPOSITION MAY RELEASE TOXIC FUMES OF ZINC OXIDE OR TOXIC OXIDES

OF SULFUR.

POLYMERIZATION:
NOT KMOWN TO OCCUR.

636 2 36 2E 3 36 30IC 3 36 36 36 36 3 36 20 3 36 26 36 26 36 38 36 36 36 36 JE JE I I I I HE HE I 2 IE I I IEIE JEIE I I IE IE T 6 IE I I€ 2 I IEIEIEIE I D IE I I 2 I I 2 I e D 2 2 2
CONDITIONS TO AVOID

CONTACT WITH OR STORAGE WITN IODINE MONOCHLORIDE.

036 0626363002363 36D 36 5063660630363 DEE 30606636 30363636 D6 I3 33063030 30X 36 D30 DEDEDEIE DI X IO IIINIEN M I I3 MM N
SPILL AND LEAK PROCEDURES

OCCUPATIONAL SPILL:
SWEEP UP AND PLACE IN SUITABLE (FIBERBOARD), CONTAINERS FOR LATER DISPOSAL.

G W D W TR G5 P D e

PROTECTIVE EQUIPMENT

e T G D TP T R D P D G P D S D @ D D W W

VENTILATION:
PROVIDE GENERAL DILUTION VENTILATION SYSTEM.

RESPIRATOR:
50 MG/M3- HIGH-EFFICIENCY PARTICULATE RESPIRATOR.
SUPPLIED~-AIR RESPIRATOR.
SELF-CONTAINED BREATHING APPARATUS.

= 2506 MG/M3- HiGH-EF:{CENCY PARTICULATE RESPIRATOR WITH A FULL FACE-

0021117 .



xZINC LULFIDEXK PAGE 04 OF o4
LYPPLIED-AIR RESPIRATOR WITH A FULL FACEPIECE, HELMET, OR

HOOD.
SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACEPIECE.

2500 MG/M3- TYPE C SUPPLIED-AIR RESPIRATOR OPERATED IN PRESSURE-
asgéﬂb OR OTHER POSITIVE PRESSURE OR CONTINUOUS-FLOW

FIREFIGHTING~ SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACEPIECE
OPERATED IN PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE.

CLOTHIRG:
EMPLOYEE NMNJST WEAR APPROPRIATE PROTECTIVE CLOTHING AND EQUIPMENT YO PREVENT
REPEATED OR PROLONGED SKIN CONTACT WITH THIS SUBSTANCE.

GLOVES:!
PROTECTIVE GLOVES ARE NOT REQUIRED BUT RECOMMENDED.

EYE PROTECTION:
EMPLOYEE MUST WEAR SPLASH-PROOF OR DUST-RESISTANT SAFETY GOGGLES AND 4
FACESHIELD TO PREVENT CONTACT WITH THIS SUBSTANCE.

WHERE THERE IS ANY POSSIBILITY THAT AN EMPLOYEE'S EYES MAY BE EXPOSED YO
THIS SUBSTANCE, THE EMPLOYER SHALL PROVIDE AN EYE-HASH FOUNTAIN MITHIN THE
IMMEDIATE WORK AREA FOR EMERGENCY USE.

AUTHORIZED - ALLIED FISHER SCIENTIFIC
CREATION DATE: 02/2/85 .. .REVISION DATE: §4/26/83

~ADCITIONAL INFORMATION-
THE INFORMATION BELOW IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BESY
INFORMATION CURRENTLY AVAILABLE 7O US. HOWEVER, WE MAKE NO WARRANTY OF
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED, WITH RESPECT TO
SUCH INFORMATION, AND WE ASSUME NO LIABILITY RESULVING FROM ITS USE. USERS
SHOULD MAKE THEIR OWN INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE
INFORMATION FOR THEIR PARTICULAR PURPOSES.

0021118
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END DF DOCUMENTS IN LIBT_?! ....rr aal1111//ddooccm==)l
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AN ACCESSION NUMBER! 97. B8489.

CN CHEMICAL NAME: ALPHA~Z1INC *SULFIDE.*

SY SYNONYMSt WURTZITE. *ZINC#* *SULFIDE.¥ *Z1NC* *SULFIDE* (INS). ALBALITH.
C.1. PIGMENT WHITE 7. IRTRAN 2. SACHTOLITH. SACHTOLITR HD-5. *1INC¥*
MONDSULFIDE.

RN CAS NUMBER! 1314-98-3,

REG. TOXIC NUMBER! NONE.

CHEMICAL FORMULA?# SIN.
PD

PHYSICAL DESCRIPTION?

COLORLESS CRYSTALS.

MOL WT! 97.43

BOILING PT! 2165 F SUBLIMES
60LVUBILITY! 0.00069 G

FLASH PT! N/A

VAPOR PRES: N/A

MELT PT$ 3092 F

UEL IN AIR!

LEL IN AIR:

MEC IN AIR!

SPEC GRAVITY? 3.98

VAPOR DENSITY!
ODOR THRESHOLD:
OCTANOL/WATER CO-EFFICIENT!
EL
PERMIGESABLE EXPOSURE!?
NONE EBTABLISHED
CERCLA HAZARD RATINGS - TOXICITY 1 - IGNITABILITY © - REACTIVITY o -
PERSISTENCE 3

DSHA STANDARD 29CFR1916.1200 HAZARD COMMUNICATION REQUIRES CHEMICAL
MANUFACTURERS AND IMPORTERS TO ABSESS THE HAZARDS OF CHEMICALS WHICH
TREY PRODUCE OR IMPURT: AND ALL EMPLOYERS HAVING WORKPLACES IN THE - -
MANUFACTURING DIVISION» STANDARD INDUSTRIAL CLASSIFICATION CODES 20 °
THROUGH 39» TO PROVIDE INFORMATION 70O THEIR EMPLOYEES CONCERNING
HAZARDOUS CHEMICALS BY MEANS OF HAZARD COMMUNICATION PROGRAM
INCLUDING LABELS» MATERIAL SAFETY DATA BEHEETS» TRAINING:» AND ALCCESS
70 WRITTEN RECORDS 48FR53280 11/25/83 FOLLOWING OSHA ETANDARDS
APPLICABLE TO SUBSTANCES LISTED 29CFR1910v OTHERWIBE ADVISE.
DANGERDUS EXPOSURE:
NONE SPECIFIED

COLORLESS CRYSTALS

INCOMPATIBILITIES?
THERMAL DECOMPOSITION PRODUCTS ARE HAZARDOUS AND/OR TOXIC,

0
r

CLOTHING?
NO NIDOSH/O0SHA DATA} RECOMMEND
PREVENT REPEATED OR PROLONGED SKIN CONTACT
WEAR IMPERVIOUS CLOTHING '
WEAR GLOVES
WEAR FACESHIELD (& INCH HINIHUH)
PLACE CONTAMINATED CLOTHING IN CLOSED CONTAINERS FOR STORAGE UNTIL
LAUNDERED OR DISCARDED
1F CLOTHING 1S 70 BE LAUNDERED: INFORM PERSON PERFORMING OPERATIDN
OF CONTAMINANT’S HAZARDOUS PROPERTIES.

'bL 11200
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WEAR EYE PROTECTION TO PREVENT!
NO STANDARD REQUIREMENT» BUT ADVISE EYE PROTECTION TO
PREVENT REASONABLE PROBABILITY OF EYE CONTACT.

EMPLOYEE SHOULD WASH!
NDO STANDARD REQUIREMENT: BUT ADVIGBE WASHING
PROMPTLY WHEN SKIN BECOMES CONTAMINATED.

WORK CLOTRING BHOULD BE CHANGED DAILY!
ND STANDARD REQUIREMENT: BUT ADVISE CHANGING
IF 17 1S REASONABLY PROBABLE THAT CLOTHING 1S CONTAMINATED.

REMDVE CLOTHING:?
NO STANDARD REOGUIREMENT» BUT ADVISE REMOVING
IMMEDIATELY IF IT 15 NON-IMPERVIOUS AND BECOMES CONTAMINATED.

THE FOLLOWING EQUIPMENT SHOULD BE AVAILABLE!
NO N1OSH/OSHA DATA» ADVISBE!
EYE-WASH FOUNTAIN WITHIN IMMEDIATE WORK AREA WHERE EMPLOYEES’ EYES
MAY BE EXPUSED TO SUBSTANCE GQUICK DRENCHING FACILITIES WITHIN
IMMEDIATE WORK AREA WHERE EMPLOYEES MAY BE EXPOSED TO SUBSTANCE.

REBPIRATOR SELECTION (UPPER LIMIT DEVICES PERMITTED):
NO SPEC ADVISE

- DUST MASK

WI1TH A FULL FACE-PIECE

HIGH LEVELS
- SELF-CONTRINED BREATHING APPARATUS
WI1TH A FULL FACE-PIECE.

F1REFIGHTING
- SELF-CONTAINED BREATHING APPARATUS
WITH A FULL FACE-PlECE
OPERATED IN PRESSURE-DEMAND OR POSITIVE-PRESSURE MODE

MEDICAL SURVEILLANCE!

NO N10OSH/OSHA DATA} ADVISE: EKG RECOMMENDED 1F EMPLOYEE TO WEAR
FULL-FACE RESPIRATOR.

GENERAL MEDICAL HIETORY.

4QCFR717 RECORDS AND REPORTS OF ALLEGATIONS THAT CHEMICAL SUBSTANCES

CAUSE BIGNIFICANT ADVERSE REACTIONS TO HEALTH DR THE ENVIRONMENT
TOX1C SUBSTANCES CONTROL ACT (TSCA) SECTION 8(C) RULE REQUIRES
MANUFACTURERS AND CERTAIN PROCESSORS OF CHEMICAL SUBSTANCES AND
MIXTURES TO KEEP RECORDS OF BIGNIFICANT ADVERSE REACTIONS TO
EMPLOYEE HREALTH FOR 30 YEARS A8FR38187 08/22/83 48FR39225 08/30/83
(EFFECTIVE DATE CORRECTION).

PHYBICIAN EXAMINATION INDUSTRIAL EXPOSURE HISTORY.
PRE~-PLACEMENT AND ANNUAL EXAMS.

MEDICAL WARNING FOR REFUSAL OF MEDICAL EXAMINATION.

CENTRAL NERVOUS SYSTEM TESTS: PERIPHERAL NEUROPATHY.

PULMONARY FUNCTIONS.

RESPIRATORY HISTORY.

_K1DNEY FUNCTION.

RE

T0

".CENTRAL NERVOUS SYSTEM EXAMINATION.

ROUTE OF ENTRY:?
INHALATION.

TARGET DRGANS!
CENTRAL NERVOUS SYSTEM. KIDNEYS. LUNGS. RESPIRATORY SYSTEM.

0021180
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SYMPTONG?
MUBCULAR: ORGAN REGPONSIBLE FOR MOTION (SCO119)}

PAlIN:, BUFFERING: EITHER PHYBICAL OR MENTAL (5C03182)., NERVOQUGENESS:
STATE OF UNREST:» UNEASINESS (5C0118). NAUSEA: SICKNESES AT THE
STOMACK (SC@115). VOMITING, PERTAINING TO NAUSEA (8C0146).,
DIARRHEA, UNCONTROLLED LOOBE BOWELS (5C0044). ANDREXIA: DIMINISHED
APPETITE (5C0004).

CENTRAL NERVOUS SYBTEM,» PERTAINING TO NEURAL BODY SYSTEM (5Cee28)i
DEPRESS10ON, DECREASE IN ACTIVITY/FUNCTION (SCee43), VERTIGO:.
FEELING OF WHIRLING MOTION (8C01&3).

LARYNGEAL » OF THE UPPER THRDAT (5C0097)}

SPASEM» CDNVULSIVE MUSCULAR CONTRACTION (EC@153).

RESPIRATORY:» PERTAINING TO THE LUNGS (8Col142)i

EDEMA, FLUID RETENTION WITH SWELLING (6C0181). BRONCHITIS: INFLAMED
BRONCH1AL MUCOUS MEMBRANES (S5Cee17)>. FEVER» BODY TEMPERATURE ABOVE
NORMAL (B5C@047), PNEUMONIA:» ACUTE INFECTIOUS DISEASE OF LUNGS
(SCO134).

RESPIRATORY: PERTAINING TO THE LUNGS (5Ce142)i

DISEASE, PATHOLOGICAL CONDITION (SC@314). KIDNEY DAMAGE: INJURY TO
THE K1DNEY (5C@220). HRYPOTHERMIA. LOWERED BODY TEMPERATURE (8C0211).
WEAKNESS: LACK OF ETRENGTH (8C01467). CYANDSIS: DARK BLUE/PURPLE
BKIN COLOR (8C0038). ODYSPNEAs DIFFICULTY IN BREATHING (5C0052).

FIRST AlD.

(1 OF 8
1IF TH1S CHEMICAL GETS INTO THE EYES: IMMEDIATELY WASH THE EYES WITH

- LARGE AMOUNTS OF WATER, OCCASIONALLY LIFTING THE LOWER AND UPPER

1811200

LIDS. GET MEDICAL ATTENTION IMMEDIATELY. CONTACT LENSES SHOULD NOT
BE WORN WHEN WORKING WITH TH16 CHEMICAL.

(2 OF 8)

1F THIS& CHEMICAL GETS ON THE SKINv IMMEDIATELY WAEH CONTAMINATED
SKIN WITH SOAP OR MILD DETERGENT & WATER. IF THIS CHEMICAL S0AKS
CLOTHING, IMMEDIATELY REMOVE CLOTHING & WASH BKIN WITH SOAP OR MILD
DETERGENT & WATER. GET MEDICAL ATTENTION PROUMPTLY.

(3 OF &)

IF A PERSON BREATHES IN LARGE AMOUNTS OF THIS CHEMICAL» MOVE THE
EXPOSED PERSON TO FRESH AIR AT ONCE. 1IF BREATHING HAS S5TOPPED
PERFORM ARTIFICIAL RESPIRATION. KEEP THE AFFECTED PERSON WARM AND
AT REST. GET MEDICAL ATTENTION AS S0ON AS POSSIBLE.

t4 OF 83

WHEN THIS LIQUID CHEMICAL HAS BEEN SWALLOWED AND THE PERSON 18
CONSC10US, IMMEDIATELY GIVE THE PERSON LARGE QUANTITIES DOF WATER TO
DILUTE THE CHEMICAL. DO NOT ATTEMPT TO MAKE THE PERSON VOMIT. GET
MEDICAL ATTENTION IMMEDIATELY. (IF MILK 1S IMMEDIATELY AVAILABLE:
GIVE THE PERSON MILK INSTEAD OF MWATER.).

(S OF 8)

INGESTED SALTS OF ALUMINUM: COPPER, NICKZL: TINy AND *ZINC!* EMERGENCY

TREATMENT - DILUTE WITH WATER OR MILK. REMOVE BY GASTRIC LAVAGE
UNLESS PATIENT 1§ VOMITING. ANTIDOTE - FOR COPPER AND *ZINC* SALTS.
GIVE CALCIUM DISODIUM EDETATE ORALLY AND INTRAVENOUSLY.
PENICILLAMINE 16 EFFECTIVE FOR COPPER POISONING. FURTHER TREATMENT
- TREAT RYPOTENSI1ON. RELIEVE IRRITATION BY GIVING MILK OR
CORNSTARCH BY DIBEOLVING 10 GRAMS CORNSTARCH OR FLOUR IN i LITER OF
WATER. REPLACE FLUIDS W1TH 5% DEXTROSE IN SALINE. KEEP PATIENT
WARM AND GUIET. RELIEVE PAIN WITH MEPERIDINE OR MORPHINE.
(MEDICATION MUST BE GIVEN BY QUALIFIED MEDICAL PERSONNEL) SPECIAL
TREATMENT -~ TREAT ANURIA QND LIVER DAMAGE. (DREISBACH:» HANDBOOK OF
PDISONING» 11TH ED.), R
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GASTRIC LAVAGE -~ GIVE PATIENT GLAES OF WATER PRIGR TO PASSING OF
ETOMACH TUBE. LAY PATIENT ON ONE SI1DEs W1TH HEARD LOWER THAN RAIBT.
IMMOBILIZE A STRUGGLING PATIENT WITH A SHEET OR BLANKET. MEASURE
DISTANCE ON TUBE FROM MOVUTH T0 EPIGASTRIUM» MARK TUBE WITH INDELIBLE
MARKING OR TAPE. REMOVE DENTURES AND OTHER FOREIGN OBJECTS FROM
MOUTH. OPEN MOUTH» USE GAG IF NECEBSARY. EXTEND HEAD BY LIFTING
THE CRIN. PASS TUBE OVER TONGUE AND TOWARD BACK OF THROAT W1THOUT
EXTENDING HEAD OR NECK. 1F OBSTRUCTION 18 MET BEFORE THE MARK ON
TUBE REACHES LEVELS OF TEETH» DO NOT FORCE. BUT REMODVE TUBE AND
REPEAT PROCEDURE UNTIL TUBE PASBES TG MARK. PLACE END OF TUBE IN
GLASS OF WATER. IF TUBE 15 DBSTRUCTED WHEN INTRODUCED ABOUT HALFWAY
T0 THE MARKs 1T MAY HAVE ENTERED TRACHEA. AFTER TUBE 18 PLACED IN
STOMACH,» ASPIRATE FIRST TO REMOVE BTOMACH CONTENTS BY IRRIGATION
EYRINGE. SAVE STOMACH CONTENTS FOR EXAMINATION: AND REPEAT
INTRODUCTION AND WITHDRAWAL OF 100-300 ML WARM WATER UNTIL AT LEAST
3 LITERS OF CLEAR RETURN ARE OBTAINED. VUSBE ACTIVATED CHARCOAL AT
BEGINNING OF LAVAGE TO AID IN POISON INACTIVATION. LEAVE 50 GRAMS
OF CHARCOAL SUSPENDED IN WATER IN THE STOMACH. 1F INTRODUCTION AND
REMOVAL OF LAVAGE FLVUID BY GRAVITY REGUIRES MORE THAN FIVE MINUTES
ASSIET WITH ASEPTO SYRINGE. PREVENT ASPIRATION WITH CUFFED
ENDOTRACHEAL TUBE. AVOID GIVING LARGE QUANTITIES OF WATER. MASSAGE
OF EPIGASTRIUM WHILE STOMACH TUBE 18 BEING ASPIRATED MAY AI1D IN
POISON REMOVAL. 1IF PATIENT COMATDSE: INTUBATE TRACHEA WITH CUFFED
ENDOTRACHEAL TUBE. SUCCINYLCHLORINE MAY BE ADMINISTERED BY
GUALIFIED MEDICAL PERSONNEL TO EABE INBERTION OF TRACHEAL CATHETER
PRIDR TO PASSAGE OF STOMACH TUBE. (DREISBACH.» HANDBOOK OF
POISONINGs 11TH ED.). :

(7 OF 8)

ACUTE RENAL FAILURE - TREAT BHOCK. FOR HEMOLYTIC REACTIONG: GIVE
S0DIUM BICARONATE:, S G EVERY 1-2 HOURS AS NECEBSARY TO MAINTAIN AN
ALKALIRE URINE. (MEDICATION MUST BE GIVEN BE QUALIFIED MEDICAL
PERBSUONNEL) (DREISBACH» HANDBOOK OF POISONINGs 11TH ED.).

(8 OF 8
LIVER DAMAGE - REMOVE FROM EXPOSBURE TO ALL CHEMICALS AND DRUGS.

‘MAINTAIN COMPLETE BED REST. AVDID ANESTHESIA OR SURGICAL PROCEDVURES.

AVO1D DEHYDRATION OR OVERHYDRATION. 1F VOMITING SEVERE AND ORAL
FLUIDS NOT RETAINED, REPLACE VOMITUE WITH AN EQUAL QUANTITY OF teoi

. DEXTROSE IN NORMAL SBALINE. 1IN RENAL FUNCTION ADEQUATE., GIVE 1 LITER

OF 54 DEXTROSE OR INVERT SUGAR IN NORMAL SALINE PLUS 1-3 LITERS OF
16X DEXTROBE OR INVERT SUGAR IN DISTILLED WATER INTRAVENOUSLY EVERY
TWENTY-FOUR HOURS. (DREISBACH» HANDBOOK OF POISBONING: 11TH ED.).

SPECIAL DIAGNOSTIC TESTS AND INDEXES OF EXPOSURE:

IF BYMPTOMS OF CENTRAL NERVOUS EYSTEM OCCUR. OBTAIN BLOOD GLUCODSE
AND RECTAL TEMPERATURE. PERFURM COMPLETE NEUROLOGIC EXAMINATION AND
ANY OTHER SPECIFIC NEUROLOGIC TESTS AS APPLICABLE.

PULMONARY FUNCTION.

SERUM THIDCYANATE.

.- REGULATORY ETATUS.

2811200

(3 GF 10

OBHA STANDARD 29CFR1910.1200 HAZARD COMMUNICATION REGQUIRES CHEMICAL
MANUFACTURERS AND IMPORTERS TO ASSESS THE HAZARDSE OF CHEMICALS WHICH
THEY PRODUCE DR IMPORTs AND ALL EMPLOYERE HAVING WORKPLACES IN THE
MANUFACTURING DIVISION:, STANDARD INDUSTRIAL CLABSIFICATION CODES 20
THROUGH 39 TO PROVIDE INFORMATION TD THEIR EMPLOYEES CONCERNING
HAZARDOUS CHEMICALS BY MEANS OF HAZARD COMMUNICATION PROGRAM
INCLUDING LABELS: MATERIAL SAFETY DATA SHEETS: TRAINING: AND ACCESS
TO WRITTEN RECORDS A48FR53280 11/25/83 FOLLOWING OSHA STANDARDS
APPLICABLE TO SUBSTANCES LISTED 29CFRi91€» OTHERWISE ADVISE. -
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(2 OF 1®
OSKA STANDARD 29CFR1910.594 VENTILATION OS5HA STANDARD 29CFR1910,134

RESPIRATORY PROTECTION.

(3 OF 10)
O5HA BTANDARD 29CFR1910.2¢ ACCESE TO EMPLOYEE EXPOSURE AND MEDICAL

RECORDS.

(4 DF 10)
O5HA STANDARD 29CFR19190.132 PEREBONAL PROTECTIVE EQUIPMENT.

(S OF 19)
OSHA ETANDARD Z9CFR1%10.141 SANITATION.

(6 OF 10)
OSHA STANDARD 29CFR1910.151 MEDICAL SERVICES AND F1RBT AID.

(? OF 10
DEHA STANDARD 29CFR1710.133 EYE AND FACE PROTECTION.

(8 OF 1@

40CFR717 RECORDS AND REPORTE OF ALLEGATIONS THAT CHEMICAL SUBSTANCES
CAUSE SIGNIFICANT ADVERSE REACTIONE TO HEALTH OR THE ENVIRONMENT
REQUIRES MANUFACTURERE AND CERTAIN PROCESSORS OF CHEMICAL SUBSTANCES
AND MIXTURES TO KEEP RECORDS OF SIGNIFICANT ADVERSE REARCTIONS TO
HEALTH OR THE ENVIRONMENT ALLEGED TO HAVE BEEN CAUGED BY A SUBSBTANCE
OR MIXTURE. EPA MAY INSBPECT AND REQUIRE REPORTING OF SUCH RECDRDS.
48FR38178 08/22/83. :

(9 OF 10

SUBSTANCE BUBJECT TU REUUIREMENTE OF GENERAL INDUSTRY SAFETY ORDER
(GI80) 51594 OR TITLE 8 OF CALIFORNIA ADMINSTRATIVE CODE AND DIVISION
S» CHAPTER 2.5 OF CALIFORNIA LABOR CODE.

(10 OF 1&

SUBETANCE LISTED HAZARDOUS STATE OF CALIFORNIA ADMINISTRATIVE CODE
TITLE 22. SOCIAL GECURITY DIVISION 4. ENVIRODNMENTAL HEALTH CHAPTER
30. MINIMUM STANDARDS FOR MANAGEMENT OF HAZARDOUS AND EXTREMELY
HAZARDOUS WASTES.

DOCUMENTS BAVED FOR EMPLOYEE RECORDS:!

NO FEDERAL AGENCY REQUIREMENT, BUT DUE TD HAZARDOUS NATURE OF
BUBSTANCE:» ADVISE FOLLUOWING?

HEALTH STATUB CLABBIFICATION.

OSHA RESPIRATOR CERTIFICATION Z9CFR19190.134.

DEPARTMENT OF TRANEPORTATIDN IF OPERATES HEAVY EQUIPMENT.,

EMPLOYEE HAZARDOUS MATERIALS EDUCATION RECEIPT.

EMPLOYEE MEDICAL RECORDS RECEIPT TOXIC SUBSTANCES CONTRDL ACT (TSCA)
SECTION 8(LC) RULE REQUIRES MANUFACTURERS AND CERTAIN PROCESSORS OF
CHEMICAL BUBSTANCES AND MIXTURES TO KEEP RECORDS OF SIGNIFICANT
ADVERBE REACTIONS TO EMPLOYEE HEALTH FOR 3@ YEARS. CONTACT: JACK P.
MCCARTHY» OFFICE OF TOXIC SUBSTANCES, EPA (800)424-1404. 4BFR38178
8/22/83.

MEDICAL WARNING REGUIRED FOR MEDICAL EXAM REFUSAL SIGNED BY
EMPLOYEE.

LEAKS» SPILLSs FIRE AND EVACUATION PROCEDURES.

0021183 |
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DEPARTMENT OF TRANSPORTATION HAZARD CLASS
49CFR172.101 HAZIARDOUS MATERIALE TABLE

NOT LISTED

HAOE R KR EFEKRMRARR AR AR KNI RN I AR A A A0 A A3 0 3 30 o0 200 A 90200 22 300 a0 00 0 A o ¢ o ok o 3K o 3 3

INTERGOVERNMENTAL MARITIME ORGANIZATION HAZARD CLASES
49CFR172.102 OPT1ONAL HAZARDOUS MATERIALS TABLE

NOT LISTED
WD
WABTE D1SPOSAL.

(1 OF 1)
THIS MATERIAL NOT LISTED A6 HAZARDOUS BUBETANCE:, AS DEFINED IN

BECT1101(14) DF THE COMPREHENSIVE ENVIRONMENTAL RESPONSE,
COMPENSATION» ALIABILITY ACT (CERCLA) OF 1980, PURSUANT TD ONE OR
MORE OF THE FOLLOWING!

* FEDERAL WATER POLLUTION CONTROL ACT (FWPCA»
SECTION 311(B3(2)(A) =* BOLID WASTE DISPOBAL ACT SECTION 3001
* CLEAN WATER ACT (CWA) SECTIDN 3€7(A)
* CLEAN AIR ACT (CAA) SECTION 112
* TOXIC SUBSTANCES CONTROL ACT (TSCA) SECTIDN

7 * COMPREHENBIVE ENVIRONMENTAL RESPONSE; e
COMPENSATION) AND LIABILIT ACT (CERCLA) SECTION 102
0C PARAGRAPH SENTENCE NS-WORD
CN (1) 2 4
sy (1 3 3
BY 1 4 3

END OF REQUEST
END OF DOCUMENTS IN LIST.!

02118y ...
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HSN - 5802

DATE ~ 850522 ’(GV
RLEN ~ 8343

NAME ~ ZINC SULFIDE

RN - 1314-98-3

sy ~ ZINC SULFIDE [INS]
SY ~ ALBALITH

=3 § - IRTRAN 2

sy ~ ZINC MONOSULFIDE
MF - 8-IN

MMFG - PPTD ZINC SULFIDE OF COMMERCE USUALLY CONTAINS 15-20% WATER OF
HYDRATION. THE DRIED PPT MAY HAVE BEEN HEATED TO 725 DEG C IN
ABSENCE OF AIR TO OBTAIN SUBSTANTIAL CONVERSION TO WURTZITE, THE
FORM PREFERRED BY PIGMENT INDUSTRY. [MERCK INDEX 9TH ED 1976 , p.
13101

MMFG — BY PASSING HYDROGEN SULFIDE GAS INTO SOLUTION OF ZINC SALT.
[HAWLEY. CONDENSED CHEM DICTNRY 9TH ED 1977 , p. 9421

MMFG — REACTION OF ZINC SULFATE WITH SODIUM SULFIDE FOLLOWED BY
CALCINATION; PASSAGE OF HYDROGEN SULFIDE INTO AN AQUEQGUS
SOLUTION OF A ZINC SALT [SRI 1]

FORM - GRADES: TECHNICALj; CP, FLUORESCENT OR LUMINOUS; SINGLE CRYSTALS.

CHAWLEY. CONDENSED CHEM DICTNRY 9TH ED 1977 , p. 9421

MFS - EAGLE-PICHER INDUST, INC, SPECIALTY MATERIALS DIV, MIAMI, OK
74354 [SRI 1

MFS - GEN TELEPHONE & ELECTRONICS CORP, GTE PRODUCTS CORP, DIV, CHEM &

- METALLURGICAL PA 18848 [SRI 3

CDNTINUE PRINTING? (YES/NQ)

USER:

y .

USE - PIGMENT FOR PAINTS, OILCLOTHS, LINOLEUM, LEATHER, DENTAL RUBBER

(ESP IN FORM OF LITHOPONE); MIXED WITH ZINC OXIDE AS "MINERAL
WHITE"; ANHYDROUS FORM 1S USED IN X-RAY SCREENS & WITH A TRACE OF
A RADIUM OR MESOTHORIUM SALT IN LUMINOUS DIALS OF WATCHES; ALSO
TELEVISION SCREENS [MERCK INDEX 9TH ED 1976 , p. 13101

USE - WHITE & OPARUE GLASS; BASE FOR COLOR LAKES; PLASTICS; DYEING
(HYDROSULFITE PROCESS)3; FUNGICIDE [HAWLEY. CONDENSED CHEM DICTNRY
9TH ED 1977 , p. 9421

USE - GREATEST USE OF ZINC SULFIDE IS IN MAKING LITHOPONE PIGMENT (287
INS & 72% BAS04) WHICH IS USED IN PAINT, LINOLEUM & ARTIFICIAL
LEATHER. . .PHOSPHOR IN X-RAY & TELEVISION SCREENS, & IN LUMINOUS
WATCH FACES. L[PATTY. INDUS HYG & TOX 3RD ED VOL2A,2RB,2C 1981-82 ,
p. 20381

JSE - PIGMENT, EG, FOR PAINTS, INKS, LACQUERS, & COSMETICS (SRI 1

JSE - COMPONENT OF LITHOPONE PIGMENT (WITH BARIUM SULFATE) [SRI 1

JSE - PIGMENT FILLER-EG, FOR PAPER, DENTAL IMPRESSION MATERIALS [SRI 1]

JSE - SEMICONDUCTOR (SRI 1

JSE - PHOTOCONDUCTOR, EG, FOR SOLAR CELLS [SRI 1

JSE - MICRONUTRIENT IN FERTILIZERS [SRI 1

-PAT - ND LSRI 1 .

PROD - (1978) 1.82X10+9 GRAMS (LITHDPONE) LSKRI 1

PROD - (1981) ND [SRI 1

IMPT - (1979) 7.42X10+8 GRAMS [SRI 1

IMPT - (1981) 6.61X10+8 GRAMS (SRI 1

IXPT — (1979) ND {SRI 1]

CONTINUE PRINTING? (YES/ND)

0021185
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NECESSARY. CHECK ADEQUACY OF TIDAL VOL (NORMAL= 10-15 CC/KG).
/SULFUR COMPD/ [RUMACK. POISINDEX 1975-FRESENT MGMNT 11
CONTINUE PRINTING? (YES/NO)
USER:

ZNTR - PREVENTION OF ABSORPTION: A) EMESIS...UNLESS PT...COMATOSE,
CONVULSING, OR...LOST GAG REFLEX. IF ANY OF THESE...FPRESENT,
ENDOTRACHEAL INTUBATION SHOULD FRECEDE GASTRIC LAVAGE WITH
LARGE-BORE TUBE. B) ADMIN ACTIVATED CHARCOAL (ADULT: 60-100 Gj
CHILDREN: 30-60 G). C) ADMIN CATHARTIC. /SULFUR COMPD/ L[RUMACK.
POISINDEX 197S-PRESENT MGMNT 11

ANTR -~ ORAL EXPOSURE: A) PT...MONITORED & TREATED SYMPTOMATICALLY. B)
PULMONARY EDEMA...WILL REQUIRE POS END EXPIRATORY PRESSURE.
STERDIDS MAY BE USEFUL. DEXAMETHASONE...SHOULD BE ADMIN EARLY IN
COURSE OF THERAPY. /SULFUR COMPD/ [RUMACK. POISINDEX 1975-PRESENT

ANTR - INHALATION: A) REMOVE TO FRESH AIR. B) MONITOR PT FOR RESP

DISTRESS. IF COUGH OR DIFFICULTY IN BREATHING DEVELOPS, EVALUATE

FOR RESP TRACT IRRITATION, BRONCHITIS & PNEUMONIA. C) TREATMENT

SHOULD INCL RECOMMENDATIONS LISTED IN ORAL EXPOSURE SECTION WHEN

APPROFPRIATE. /SULFUR COMPD/ [RUMACK. POISINDEX 1975-PRESENT

EYE EXPOSURE: A) .../IRRIGATE/ COPIOUSLY WITH WATER FOR @ LEAST

1S MIN. B) OPHTHALMIC EXAM...PERFORMED IF IRRITATION OR PAIN

PERSIST AFTER 15 MIN OF IRRIGATION WITH WATER. C) TREATMENT

SHOULD INCL RECOMMENDATIONS LISTED IN ORAL EXPOSURE SECTION WHEN

APPROPRIATE. /SULFUR COMPD/ CRUMACK. POISINDEX 1975-PRESENT

ANTR - DERMAL EXPOSURE: A) ...WASH EXPOSED AREA TWICE WITH SOAP & WATER.
B) PHYSICIAN SHOULLD EXAM EXPOSED AREA IF IRRITATION OR PAIN
PERSISTS AFTER AREA IS WASHED. C) TREATMENT SHOULD INCL
RECOMMENDATIONS LISTED IN ORAL EXPOSURE SECTION WHEN APPROPRIATE.
/SULFUR COMPD/ [RUMACK. POISINDEX 1975-PRESENT MGMNT 11

CONTINUE PRINTING? (YES/NO)

USER:

Y

HTOX - ZINC SULFIDE, AS WELL AS BARIUM SULFATE WHICH WAS SIMILARLY
ENCOUNTERED /FROM LI@ CENTER OF GOLF BALL ACCIDENTLY SQUIRTED
INTQ EYE OF 2 CHILDREN/, PRODUCED ONLY SLIGHT MACROPHAGE REACTION
& NEGLIBLE TISSUE DAMAGE. [GRANT. TOX OF THE EYE 1974 , p. 10991

HTOX - ORAL EXFPOSURE MAY RESULT IN HYDROGEN SULFIDE ODOR ON BREATH

(ROTTEN EGGS), DIFFICULTY IN SWALLOWING & REDNESS OF TONGUE &

PHARYNX. HEADACHE, VERTIGO, EXCITEMENT OR DEPRESSION, LOSS OF

MEMORY, & PROSTRATION MAY BE NOTED. TREMORS, CONVULSIONS & DEATH

MAY RESULT. PNEUMONIA & PERIPHERAL NEURITIS MAY FOLLOW AFTER

RECOVERY. /SULFUR COMPD/ [RUMACK. POISINDEX 1975-PRESENT

VOMITING, ABDDMINAL PAIN, DIARRHEA % URINARY DISTURBANCES MAY

OCCUR /AFTER INGESTION/. ... INHALATION MAY RESULT IN SHORTNESS

OF BREATH, COUGH, TIGHTNESS & BURNING IN CHEST, PULMONARY EDEMA,

RESF DISTRESS & FAILURE. FNEUMONIA MAY FOLLOW AFTER RECOVERY.

/SULFUR COMFD/ [RUMACK. FOISINDEX 1975-PRESENT MGMNT 21

HTOX - SEE SULFIDE SALTS. IF FREE GASTRIC ACIDITY IS HIGH, THE INGESTION
OF THESE SALTS MAY RESULT IN THEIR DECOMP TO HYDROGEN SULFIDE IN
STOMACH, WITH SUBSEQUENT SYSTEMIC POISONING. /SULFIDE SALTS/
[GOSSEL IN. CTCP 4TH ED 1976 11-551]

HTOX - HEMOLYTIC REACTIONS, ADSORPTION TESTS, & MICROSCOPIC EVIDENCE
PROVIDED INFORMATION ABOUT THE INTERACTIONS BETWEEN EITHER ZINC,
ZINC OXIDE, OR ZINC SULFIDE DUST PARTICLES & HUMAN RED BLOOD
CELLS. IN VITRO, ZINC DUST EXTENSIVELY HEMOLYZED RED BLOOD CELLS

ANTR

HTOX

00621186
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& ABSORBED THE LIBERATED HEMOGLOBIN. METALLIC ZINC HAD THE
GREATEST HEMOLYTIC EFFECT & THE LARGEST HEMOGLOBIN BINDING
CAPACITY; IT WAS FOLLOWED BY ZINC OXIDE & ZINC SULFIDE. [DELBECK
G, DELBECK M; HEMOLYSIS AND “HEMOGLOBIN ADSORPTION BY ZINC
COMPOUNDS; RES EXP MED 160(4) 255 (1973)1

CONTINUE FRINTING? (YES/NO)

USER:

Y
ADE -~

NATS -~

NATS -

... IDENTIFIED IN TISSUES OF CONJUNCTIVAE & LIDS OF TWO CHILDREN
WHO WERE ACCIDENTLY SQUIRTED IN EYE WITH MATERIAL FROM THE LIQUID
CENTER OF GOLF BALLS. [GRANT. TOX OF THE EYE 1974 , p. 10991
OCCURS IN NATURE AS THE MINERALS WURTZITE & SPHALERITE. [MERCK

INDEX 9TH ED 1976 , p. 1310]
..-ABOVE A RATIO OF FE:IN OF 1:5 THE MINERAL IS CALLED MARMATITE;

ABOVE 5:6 SPHALERITE STRUCTURE CEASES TO EXIST. NEXT TO FE, CD IS .

MOST COMMON IMPURITY IN SPHALERITE... GALLIUM & GE ALSO OCCUR IN
SPHALERITE (LOW TEMP FORMATION); SN & INDIUM OCCUR IN TRACES FROM
HIGH TEMP DEPOSITS. [PATTY. INDUS HYG & TOX 3RD ED VOL2A,2B,2C
1981-82 , p. 20331

0021187
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CHEMICAL NAME

Fluorescein, Sodium Der{vative,
Sodium Salt

W-77-45

MATERIAL SAFETY DATA SHEET

J. T. Baker Chemical Co.. 222 Red School Lane, Phillipsburg, N.J. 08865

FORMULA
2-Na0COCgH,C:CgH3~3(:0)0C4H,~6-0Na

SYNONYM OR CROSS REFERENCE

BOILING POINT

CASNO:  518~47-8

SECTION liI . PHYSICAL DATA

MELTING POINT
VAPOR PRESSURE SPECIFIC GRAVITY
VAPOR DENSITY (AIR=1) PERCENT VOLATILE BY VOLUME (%)
WATER SOLUBILITY EVAPORATION RATE
Soluble ( = 1)
APPEARANCE

Orange~red powder

3
i
3

¢
FLASH POINT (method used)

SECTION IV . FIRE AND EXPLOSION HAZARD DATA -

t

FLAMMABLE LIMITS Lower - Upper

FIRE EXTINGUISHING
MEDIA €02, drv _chemical

SPECIAL FIRE-FIGHTING PROCEDURES

UNUSUAL FIRE AND EXPLOSION HAZARD

S

THRESHOLD LIMIT VALUE

’

. SECTION V. HEALTH HAZARD -

HEALTH HAZARDS
Of low hazard to health

FIRST AID PROCEDURES

0021188:
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6252424 MOBAY CHEMICAL CORP 61C 116478  CH W-£5-04

MATERIAL SAFETY DATA SHEET

DIVISION ADDRESS
mﬂun OBAY CHEMICAL CORPORATTON
norganic Chemicals Division
enn Lincoln Parkway West
{ttsburgh, PA 15205

issue oate 11-8-84
supensepes 11-2-83

TRANSPOATATION EMERGENCY; CALL CHEMTREC MOBAY NON-TRANSPORTATION EMERGENCY NO
TELEPHONE NO: 800-424-8300;  OISTRICT OF COLUMBIA: 2024337614
< ueiA 202 (412-923-1800)

a YTy .‘o..\...S% Octapi.x ‘2513

ls‘m(:! m‘ mno‘.ﬁoo:o '*\OZM&"W.
canncmiumﬁ:'. oo

R CHEMI CAL MAMEC D55

gx.s .c.a‘%‘ STATUS o3

¢

v
.

. ~. -
.--..- - .

III mstm mn
g PR ACARIE IR . ,u'h'-»-'~ S e
< mmm..fo.;oooo.ooonocnz Solid-
. COLOR,cosceesoesssssssssst White
"'mooooo-oo--.ooocoooooo3 Odorless
VAPOR PRESSURE,.coveevcesl M‘
BULK DENSITYceevcscsccosel ‘008,1
SOLUBILITY IR VATER.cv 0o cmlﬁtel’

IV. FIRE & KIPLOSION DATA

m POINT ’?('C).......: Rone
EXTINCUISHING MEDIA......: Water spray, CO;, dry chemicals
SPECIAL FIRE FICHTING PROCEDURES/UNUSUAL FViRE OR EXPLOSION HAZARDS:

Organic dusts can form explosive mixtures in afr. Precautions should be
taken to prevent che build vp of electrostatic charges and to remove all
ignition sources vhere dust clouds or dust accumulations are present.

m n'ncrs : .
ordovnmomnx.......... This material is practically non-toxic.
-.“: AT - -It does not irritate the skin . Eye contact

caus~s only a slight transient irritationm.
. Inhalation of the airborne dust will cause
effectn sinihr to any nuinncc type dust,

léi' nn!uncc dultl. lbnzln stotal dust.
SRR T PN Slall re:pinbh dust,

, St

§ e — e g ¢ e e
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6252424 MOBAY CHEMI
V1.

CAL CORP 61C 11479 CH

YMPRCINCY & YIRST AID PROCEDURES

m W‘.............:

SXI] CORTACT....-........:
mnm.-oo---o-ooooct:

Vi1,

Flush eyes vith water.
consult a physician.
Wash with soap and water,
Remove froa the dusty area.

If {vrritation persists

FMPLOYEE PROTECTION RECOMMENDATIONS

m rmm......‘.l.‘:
SKIN PROTECTION.cceccceest
RESPIRATORY PROTECTION...:

munm....'l........:

" STABILITYcccooscsscocnccetd
immn“...........’
L' IRCOMPATIBILITY ;. =

. (MATERIALS 10 l‘OID)...t

WASTE DISPOSAL METHOD:

"4 +9

Sweep up and place in aporopriately marked containers.

.Safety glasses.

None normally required.

NIOSH approved for dusts snd mists, Do not
exceed the use limits of the respirator.
Use local exhaust or other means to
control dust exposures.

VIII., REACTIVITY DATA

Stable .. . . . . "
_um. not oceur -_--:'»','-,A_. =

SYEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED:

Avoid generating dust.

Landf1ll or incinerate in accordance with federal, state and locsl requirement,

SPECIAL PRECAUTIONS & STORACE DATA

STORAGE TEMPERATURE
(“_n.mx‘).....‘....‘ﬂz
AVERAGE SEELY LIFE.ccesss?
SPECIAL SENSITIVITY
(HPAT, LIGHT, MOISTURE):
PRECAUTIONS TO BRE TAKEN
IN BANDLING AND STORING:

TECENICAL SHIPPING RAME.,:
D.0.T, HAZARD o
CLASSIFICATION. ccccceees
FRY, CLASS FXC.ccceee?
m m 1550‘.......'.:
m “..............:

m....................:

mn mm............:

Anbient/Ambient S

Unlinited
None .

Dust is combustible. Use good house keeping
practices to minimize dust accumulation on electrical
or other potential ignition sources.

X1. SHIPPINGC DATA

Starch

Non-Regulated

Starch, NOI

New Product Code

Robert C, Campbell
Regulatory Affairs Specialist
November 1, 1984

PRODUCT CODE 0264
Page 2.0of 2

i

00211900 ...

o i e



b1 1200

4195590 HACH CO

HACH COMPANY

Internations! Salely
lo‘umor’ Depariment

P.0.3ex 00

Amas, Tows 30010 U.S.A.

TWX: 910-520-1158

38C 02437

MATERIAL SAFETY DATA SHEET

WORLD HEADQUARTERS
HACH COMPANY

cu Y-7/-28

HACH EUROPE
[ LA}

05000 NAMUR
SELGIUM

£.0.BOX 389 LOVELAND, COLORADO 80537 U.S.A.

i. PRODUCT IDENTIFICATION

AT. NO.
209584

TRADE NAME
- sh

AS NO. 57-50-1

HEMICAL NAME  sucrose

CHEMICAL FAMILY

CORMULA EMERGENCY T
ORMULA ¢41;201) carbohydrate AMIES TOWA | Cavb 23n.s633
Il. HAZARDOUS INGREDIENTS
INGREDIENT %3 TLV | CAS NUMBER NATURE of HAZARD RCRA NO.jRel.
Sucrose « 100 57~50-1 A dust nuisance: non- 3

10mg/
M3 toxic

| 1l._ PHYSICAL DATA
Solid_ Appearance Jnf Odor oToclinic, Solxublllty in Water Sotubility in Acid
Liquid sphenoidal crystals. very soluble non soluble
Bolling Pt. NA Meiting Pto«-__@so-mo‘c ‘1Yapor Pressure (mmHg) Vapor Density (Air=1)
Specific Gravityl . 58/@25l¢H ¢ . Not applicable Not applicable
Evaporation Rate  Noy applicable Metal Corrosivity Nopne
V. FIRE and EXPLOSION HAZARD DATA
(Method Uses: Not agplicable Jre Lower Upper
Susceptibility to Shock Sensitivity Fire Point Auto ignition Point
Spontaneous None None ND'C None *C
Heating
Extinguishing Media: _ Waterlkx]  CO2] | Foam] T Ory Chemicat] [other:
Unusual Fire and Explosion Hazards Nat applicable ]
V. HEALTH HAZARD DATA
Acute Toxicity Rel. Zd Rate of Degradation Rel.
= . = - 1 o of Most
orl rat LDsp=29.7g/ug=non-toxic }3 g:‘:r‘l:nental S oosure  Not applicable
Eyes Skin Respiratory Tract Target Organs
NFPA Yes | No [Rel] Yes | No JRef.| Yes | No |Rel. for Acute Toxicities
Corrosive x 13 x I X 3
® Sensitizing x {3 x I3 X 1
Irritating X 3 X }3 X 3
hronic ToxiCity . : LRauté of Mogt Detrimental Exposure
Not applicable -
Target Organs
Ettects of Over Exposure
Long Term Etfects® _Ref } |Route of Exposure

Target Organs

* The following delinitions apply:

The above 1erms, when used without &
the type of studies currenily reporied

Poteotial. Some snimal studies sre positive, S0Me NEGS
Suspecied: All animal studies are positive.
Experimental: Only one st of data exists and it i positivg.:

Carcinogen: A substance which has the potential lo prormole matignant growth.
Mutagen: A substance which has the polential to induce genetic changes.
Teratogen: A substance which has Ihe potential 1o cause defects 10 progeny.
Tumorigen: A substance which has the potential 10 induce benign tumors. )
moditier mean that there is epidemeciogical svidencs that a substance affects man The foliow:ng MOOIiers e used to indicale

in literature.

tive O 8 stryctural analog of the substance grves posilive results in ammals

RA-14

A-9

6/81
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41ySS90 HACH CO - - 36C 02438 CH

VI, PRECAUTIONARY MEASURES

For Respiratory Protection Protective Gloves
Customer N 14
Use ot so Eye Protection Other
For
international
Use
EEC Cautionary Codes

R- 36/37

S 22 - 25
Storags Precautions Keep dry
Production Hazards Eye/Face Protection

Not applicable

rotective Gloves

None
Respiratory Protection

adequate ventilation

rotective Clothing

Not applicable

Vil. FIRST AID
Cail your locat Poison Center or Physiclan first. Have them cali:
Hach Company 515 232-2533 or TWX:910-520-1158. (24 Hour Safety Service)
EYE CONTACT: Wash with plenty of lukewarm water. ’
ISKIN CONTACT:
INGESTION:
INHALATION: Remove to fresh air.
EEC CODE: S: 22 - 25
. Vill. REACTIVITY DATA

Shelf Life JSlrong Oxidizar: Yes No xxx Hazardous Polymerization Possible: Yes No yxx

Hazardous Decomposition Products  Not applicable

Conditions to Avoid
Not applicable

IX. SPILL AND DISPOSAL PROCEDURES

in Case of Spill or Release .
Scoop in a beaker of water and flush down the drain.

Dispose of in accordance with Federal, State and Local regulations.R:

X. TRANSPORTATION REQUIREMENTS

‘ licatl PSN:
DOT Classilication NCR

MCO Classification PSN:
NCR

ATA Classification PSN:
JATA Class ] NCR

PREPARED BY: Giovanna F. Olson DATE ISSUED-June 28, 1982 APPROVED: Moo dtled |

REVISION NUMBER: DATE 1SSUED:

. 0021192 A-10 - -




