MATERIAL SAFETY DATA SHEET
PRODUCT

NALCO 2838 LIQUID

Emergency Telephone Number
Medical (800) 462-5378 (24 hours) (800) I-M-ALERT

TRADE NAME: NALCO 2838 LIQUID
DESCRI PTI ON:  An aqueous sol ution of gl utaral dehyde

NFPA 704M HM S RATING  3/3 HEALTH 1/1 FLAMVABILITY 0/0 REACTIVITY 0 OTHER
0=l nsi gni fi cant 1=Sli ght 2=Moder at e 3=Hi gh 4=Ext rene

Qur hazard evaluation has identified the followi ng chemical ingredient(s) as
hazardous under OSHA's Hazard Comuni cation Rule, 29 CFR 1910. 1200. Consul t
Section 15 for the nature of the hazard(s).

| NGREDI ENT( S) CAS # APPROX. %

A ut ar al dehyde 111-30-8 15

EMERGENCY OVERVI EW

DANGER! CORROSI VE. Causes irreversible eye damage. Causes skin irritation.
Harnful if inhaled or swallowed. May cause skin sensitization. Do not get in
eyes, on skin, on clothing. Avoid breathing vapor. Do not swallow  \War
goggl es, protective clothing and protective gloves. Wsh thoroughly with soap
and water after handling. Renove contam nated clothing and wash before reuse.

Enpty containers may contain residual product. Do not reuse container
unl ess properly reconditioned.

PRI MARY ROUTE(S) OF EXPOSURE: Eye, Skin, Inhalation

EYE CONTACT: Corrosive to the eyes with possible permanent damage
dependi ng on the | ength of exposure and on the first
aid action given.

SKI N CONTACT: Can cause noderate to severe skin irritation. Depending
on the length of exposure and on the first aid action
gi ven, prolonged contact nay be corrosive to skin.
Can cause allergic contact dermatitis in susceptible
i ndi viduals. Can be harnful if absorbed.

| NGESTI ON: Can be harnful or fatal.

| NHALATI ON: Can cause severe respiratory tract irritation.

SYMPTOVE OF EXPCSURE: A review of avail able data does not identify any
synptons from exposure not previously mentioned.

AGGRAVATI ON OF EXI STI NG CONDI Tl ONS: A review of available data does not
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identify any worsening of existing conditions.

EYES: Imediately flush for at |east 15 minutes while hol ding
eyelids open. Call a physician at once.
SKI N: Imediately flush with water for at |east 15 m nutes.

For a large splash, flood body under a shower. Call a
physi ci an at once.

| NGESTI ON: Do not induce vomiting. Do not give anything to drink.
Seek nedical advice with urgency.
| NHALATI ON: Renove to fresh air. Treat synptons. Call a physician.

NOTE TO PHYSI Cl AN: Based on the individual reactions of the patient, the
physician's judgnent should be used to control synptoms and clinical condition.

CAUTI ON: I f unconscious, having trouble breathing or in convul sions, do not
i nduce vomting or give water.

NOTE TO PHYSI Cl AN.  Probabl e nmucosal damage may contraindicate the use of
gastric lavage. Measures against circulatory shock, respiratory depression
and convul sions may be needed.

FLASH PO NT: None (TCC) ASTM D-56

EXTI NGUI SHE NG MEDI A:  This product would not be expected to burn unless all
the water is boiled away. The remaining organics nay be ignitable. Use water
to cool containers exposed to fire.

I N CASE OF TRANSPCORTATI ON ACCI DENTS, CALL THE FOLLOW NG 24- HOUR
TELEPHONE NUMBER (800) I|-M ALERT or (800) 462-5378.

SPILL CONTROL AND RECOVERY:

Small liquid spills: Contain with absorbent material, such as clay, soil or
any comercially avail able absorbent. Shovel reclaimed |iquid and absorbent
into recovery or salvage druns for disposal. Refer to CERCLA in Section 15.

Large liquid spills: Dike to prevent further novenent and reclaiminto
recovery or salvage drums or tank truck for disposal. Refer to CERCLA
in Section 15.

For large indoor spills, evacuate enployees and ventilate area. Those
responsi ble for control and recovery should wear the protective equi pnent

PAGE 2 OF 11

NALCO CHEMICAL COMPANY ONE NALCO CENTER h NAPERVILLE, ILLINOIS 60563-1198
AREA (630) 305-1000



MATERIAL SAFETY DATA SHEET
PRODUCT

NALCO 2838 LIQUID

Emergency Telephone Number
Medical (800) 462-5378 (24 hours) (800) I-M-ALERT

specified in Section 8.

This product is toxic to fish. It should not be directly discharged into |akes,
ponds, streans, waterways, or public water supplies.

Storage : Keep container closed when not in use.

RESPI RATORY PROTECTI ON:  Respiratory protection is not normally needed since
the volatility and toxicity are low. If significant nists are generated, use
either a chemical cartridge respirator with a dust/m st prefilter or supplied
air.

For large spills, entry into |large tanks, vessels or enclosed snall spaces
wi th inadequate ventilation, a positive pressure, self-contained breathing
apparatus is reconmended.

VENTI LATI ON: Ceneral ventilation is reconmended. Additionally, |ocal exhaust
ventilation is reconmended where vapors, or mists may be rel eased.

PROTECTI VE EQUI PMENT:  Wear i nperneabl e gl oves, boots, apron and a face shield
wi th chem cal splash goggles. Exanples of inperneable gloves available on the
mar ket are neoprene, nitrile, PVC, natural rubber, viton and butyl
(conpatibility studies have not been perforned). A full slicker suit is
recoormended if gross exposure is possible.

The availability of an eye wash fountain and safety shower is recomended.

If clothing is contam nated, renove clothing and thoroughly wash the
af fected area. Launder contami nated clothing before reuse.

HUVMAN EXPCSURE CHARACTERI ZATI ON: Based on Nal co's recomended product
application and our recomrended personal protective equiprent,
the potential human exposure is: LOW

COLOR  Col orl ess FORM  Liquid ODOR:  Characteristic al dehyde
DENSI TY: 8.7 I bs/gal.

SCLUBI LITY I N WATER: Conpl etely

SPECI FI C GRAVI TY: 1.04 @68 Degrees F ASTM D- 1298

pH (NEAT) = 3.1-4.5 ASTM E-70
FREEZE PO NT: 20.3 Degrees F/-6.5 Degrees C ASTM D- 1177

BO LI NG PO NT: 213 Degrees F @760 nm Hg ASTM D- 86
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FLASH PO NT: None ( TCC) ASTM D- 56
VAPCR PRESSURE: 16 mMm Hy @68 Degrees C ASTM D- 323

NOTE: These physical properties are typical values for this product.

| NCOWPATI BI LI TY: Avoid contam nation with strong acids and bases. Contact
with these may cause a heat-generating reaction which is not expected to be
vi ol ent .

STORAGE: Avoi d storage at tenperatures above 100 Degrees C

THERMAL DECOVPOSI TI ON PRODUCTS: In the event of conmbustion CO CO2 nmay be
fornmed. Do not breathe snoke or funes. War suitable protective equiprent.

SECTI ON 11 TOXI COLOG CAL | NFORVATI ON

TOXICITY STUDI ES: Acute toxicity studi es have been conducted on various
concentrations of glutaral dehyde. The results are shown below. (A I. refers
to active ingredient basis.)

ACUTE ORAL TOXICITY (ALBINO RATS):

LD50 for 50% solution = 1.3 m/kg (733 ng/ kg A l.)
LD50 for 45% solution = 1.2 m/kg (605 ng/ kg A l.)
LD50 for 25% solution = 1.54-1.87 m/kg (409-497 nmg/ kg A l.)
LD50 for 10% solution = 1.07-1.62 m/kg (111-168 ng/kg A l.)

ACUTE DERMAL TOXI CI TY
LD50 for 50% sol ution
LD50 for 45% sol ution
LD50 for 25% sol ution

ALBI NO RABBI TS):

1.59-2.54 m/kg (897-1432 ny/kg A 1.)
2.00-2.71 m/kg (1004-1360 ng/kg A.1.)
8.0-12.80 ml/kg (2128-3045 ng/kg A 1.)

mnumnmn-

COWENTS: A major determ nant of the acute percutaneous toxicity of
gl ut ar al dehyde solution is concentration. Cunulative toxicity is also
possi bl e by repeated dernmal contact with 25-50% sol uti on of gl utaral dehyde.

PRI MARY SKI N | RRI TATI ON TEST (ALBINO RABBITS): At 10% or greater,
gl ut aral dehyde sol utions may cause noderate to severe irritation, with
possi bl e necrosis after prol onged contact.

DOT CORRCSI VITY TEST: Aqueous solutions up to, and including, 45% do not
produce corrosive |esions when tested under DOT conditions, but at 50%
two of six animals devel oped |ocal necrosis in 4 hours or |ess.

SKI N SENSI Tl ZATI ON: At levels of 0.2% and | ower no sensitization occurred in

human studies. Higher levels produced allergic contact dermatitis. Cross
reaction with fornmal dehyde or from | ower concentrations of glutaral dehyde does

PAGE 4 OF 11

NALCO CHEMICAL COMPANY ONE NALCO CENTER h NAPERVILLE, ILLINOIS 60563-1198
AREA (630) 305-1000



MATERIAL SAFETY DATA SHEET
PRODUCT

NALCO 2838 LIQUID

Emergency Telephone Number
Medical (800) 462-5378 (24 hours) (800) I-M-ALERT

not occur.

PRI MARY EYE | RRI TATI ON TEST (ALBINO RABBITS): Severely irritating

COWENTS: At levels of 0.2% and bel ow of gl utaral dehyde no eye irritati on was
noted. Levels above 0.2% of gl utaral dehyde produced nbderate to severe
irritation and corneal injury.

ACUTE | NHALATI ON TOXI CI TY (ALBINO RATS): LC = Greater than 2.5 L/mnute
(saturated vapor for 6-8 hours produced irritant effects, but resulted
in no deaths.)

COWMENTS: Examination of all sacrificed animals at the end of the study
showed no abnormalities.

OTHER TOXI CI TY RESULTS: Laboratory studies have shown that glutaral dehyde is
not teratogenic, and several studies have shown the material not to be a
mut agen.

Doses of 25 and 50 ng/ kg given by gavage to pregnant rats produced decreases
in

mat ernal body weight. There were no other indications of maternal toxicity nor
were there evidence of fetotoxicity or external, visceral or skeletal
abnormalities. Mce (CD1 strain) given 100 ng/ kg by gavage showed
fetotoxicity as evidenced by decreased body weight. At |ower doses, there was
no evidence of fetotoxicity or skeletal abnornmalities. No evidence of
teratogenic effects were noted in either species.

Mut agenicity in vitro tests of Chinese hamster ovary, sister chromatid exchange
and unschedul ed DNA synthesis did not produce dose-related responses. Oal
doses of 30 and 60 ng/kg to mice showed no effect in the donmi nant |ethal assay.
In all five strains of Salnmonella, with and without netabolic activation by

S 9 liver honpgenate, no nutagenic response was nhoted.

A ut aral dehyde incorporated into the diet of rats up to 1.6 g/kg for seven days
resulted in no deaths. An eleven week drinking water study of glutaral dehyde
at up to 0.5% showed no effect.

Prelim nary histopathological findings in the 24-nonth sacrifice of a combined
oncogeni city/chronic study in Fischer 344 rats given glutaral dehyde in drinking
wat er showed an increase in the incidence of the spontaneously occurring |arge
granul ar cell |ynphocytic |leukema (LG) at all dosages (50, 250, 1000 ppm
conpared with the controls only for the fenale rats. Ml e rats had the same
incidence as controls at all levels of exposures. The significance of this
observation to humans remains to be determ ned.

HUMAN HAZARD CHARACTERI ZATI ON: Based on our hazard characterization,
the potential human hazard is: H GH
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Bl OCHEM CAL OXYGEN DEMAND (5-day BOD): O
CHEM CAL OXYGEN DEMAND (CCD): 349,000 ng/L

AQUATI C DATA: Aquatic toxicity studies have been perforned on various
concentrations of glutaral dehyde solutions with results as foll ows.

Bl uegi Il sunfish:
96- hour static acute LC50 for 25% solution = 37.6 ppm
96- hour NCEL for 25% sol ution = 10 ppm

Rai nbow trout:

96- hour static acute LC50 for 25% solution = 42.1 ppm
96- hour NCEL for 25% sol ution = 32 ppm
Daphni a magna:

48- hour static acute LC50 for 25% solution = 16.9 ppm
48- hour NCEL for 25% sol ution = 5 ppm

Data for 25% sol utions using other species:

48- hour static acute LC50 in Oyster |arvae 2.1 ppm

96- hour static acute LC50 in Green crabs = 465 ppm
96- hour static acute LC50 in Grass shrinp = 41 ppm

AVI AN DATA: WIldlife toxicity studies have been performed on 25 and 50%
solutions of glutaraldehyde with results as follows.

8-day dietary LC50 to Bobwhite Quail
8-day dietary LC50 to Mallard Duck
Acute oral LD50 to Mallard Duck
Acute oral LD50 to Mallard Duck

10, 000 ppm
10, 000 ppm
933 ng/ kg for 50% sol ution
1631 ng/ kg for 25% sol ution

DEGRADATI ON: I n the standard BOD test, glutaral dehyde was degraded at
greater than 50%in |l ess than 5 days.

AQUATI C DATA: Results bel ow are based on the active ingredient.
96 hour static acute LC50 to sewage microorganisns = 34 ppm

96 hour no observed effect concentration is 10 ppm based on no nortality or
abnormal effects.

If released into the environnment, see CERCLA in Section 15.

ENVI RONVENTAL HAZARD AND EXPOSURE CHARACTERI ZATI ON: Based on our Hazard
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Characterization, the potential environnental hazard is: MODERATE.
Based on Nal co's recommended product application and the product's
characteristics, the potential environmental exposure is: LOW

DI SPOSAL: If this product becones a waste, it does not neet the criteria of
a hazardous waste as defined under the Resource Conservation and Recovery Act
(RCRA) 40 CFR 261, since it does not have the characteristics of Subpart C,
nor is it listed under Subpart D.

As a non-hazardous liquid waste, it should be solidified with stabilizing
agents (such as sand, fly ash, or cenent) so that no free liquid remins
before disposal to an industrial waste landfill. A non-hazardous liquid
waste can also be incinerated in accordance with |ocal, state and federal
regul ati ons.

PROPER SHI PPl NG NAVE/ HAZARD CLASS NAY VARY BY PACKAGQ NG, PROPERTI ES,
AND MODE OF TRANSPORTATI ON.  TYPI CAL PROPER SHI PPI NG NAMES FCOR THI S
PRCDUCT ARE:

ALL TRANSPORTATI ON MODES : PRODUCT |'S NOT REGULATED
(UNLESS SPECI FI ED BELOW DURI NG TRANSPORTATI ON

Al R TRANSPORTATI ON :  OTHER REGULATED SUBSTANCES
MARI NE TRANSPORTATI ON : PRODUCT |'S NOT REGULATED
(1 VDG | MO) DURI NG TRANSPORTATI ON

UN 1D NO © NONE

HAZARD CLASS - PRI MARY © 0 - NOT REQUI RED

PACKI NG GROUP : NA

| MDG PAGE NO © NONE

| ATA PACKING I NSTRUCTION : CARGO 906

| ATA CARGO AIRCRAFT LIMT : NOLIMT (MAX NET QUANTI TY PER PACKAGE)
FLASH PO NT © NONE

TECHNI CAL NANE( S) : GLUTARALDEHYDE

RQ LBS (PER PACKAGE) © NONE

RQ COVPONENT( S) © NONE

The following regulations apply to this product.

FEDERAL REGULATI ONS:
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OSHA' S HAZARD COVMUNI CATI ON RULE, 29 CFR 1910.1200:

Based on our hazard evaluation, the following ingredient in this product is
hazardous and the reason is shown bel ow.

d ut ar al dehyde - Corrosive

G utaral dehyde = Ceiling 0.05 ppm 0.2 nmg/n8 ACG H TLV

G ut aral dehyde = Ceiling 0.2 ppm 0.8 ng/n8 OSHA/ PEL

CERCLA/ SUPERFUND, 40 CFR 117, 302:
Notification of spills of this product is not required.

SARA/ SUPERFUND AMENDIVENTS AND REAUTHCRI ZATI ON ACT OF 1986
(TITLE 1'11) - SECTIONS 302, 311, 312 AND 313:

SECTI ON 302 - EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355):
This product does not contain ingredients listed in Appendix A and B as an
Extrenely Hazardous Substance.

SECTIONS 311 and 312 - MATERI AL SAFETY DATA SHEET REQUI REMENTS (40 CFR 370):
Qur hazard evaluation has found this product to be hazardous. The product
shoul d be reported under the followi ng EPA hazard categories:

XX I'mredi ate (acute) health hazard
XX Del ayed (chronic) health hazard
-- Fire hazard

-- Sudden rel ease of pressure hazard
-- Reactive hazard

Under SARA 311 and 312, the EPA has established threshold quantities for the
reporting of hazardous chem cals. The current thresholds are: 500 pounds or
the threshold planning quantity (TPQ, whichever is lower, for extrenely
hazar dous substances and 10,000 pounds for all other hazardous chenicals.

SECTION 313 - LIST OF TOXIC CHEM CALS (40 CFR 372):
This product does not contain ingredients on the List of Toxic Chenicals.

TOXI C SUBSTANCES CONTROL ACT (TSCA):
The active ingredient is regulated under FlIFRA and exenpted under
TSCA. Al the inerts are on the Inventory List.

FEDERAL | NSECTI Cl DE, FUNGQ Cl DE AND RODENTI Cl DE ACT (FIFRA), 7 USC 135:
EPA Reg. No. 10352-23-1706. This product is registered for use as a

nm croorgani sm control chemical. In all cases follow instructions on the
product | abel.
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RESOURCE CONSERVATI ON AND RECOVERY ACT (RCRA), 40 CFR 261 SUBPART C & D
Consult Section 13 for RCRA classification.

FEDERAL WATER PCOLLUTI ON CONTROL ACT, CLEAN WATER ACT, 40 CFR 401. 15
(fornmerly Sec. 307), 40 CFR 116 (fornerly Sec. 311):
None of the ingredients are specifically I|isted.

CLEAN Al R ACT, Sec. 111 (40 CFR 60), Sec. 112 (40 CFR 61, 1990 Anendnents),
Sec. 611 (40 CFR 82, CLASS | and Il COzone depl eting substances):
This product does not contain ingredients covered by the Cean Air Act.

STATE REGULATI ONS:

CALI FORNI A PROPCSI TI ON 65:
This product does not contain any chenicals which require warning under
California Proposition 65.

M CH GAN CRI Tl CAL MATERI ALS:
This product does not contain ingredients listed on the Mchigan Critical
Mat eri al s Register.

STATE RI GHT TO KNOW LAWS:
Regul ated in those states using the TLV for glutaral dehyde as a criteria for
listing.

| NTERNATI ONAL REGULATI ONS:

This product is a registered biocide and is exenpt from WHM S under The House
of Commons of Canada Bill G 70.

Nal co i nternal nunber FUCC042993

Laboratory studies, using an odor test panel, indicated glutaral dehyde vapors
inair may be 'irritating' to humans at about 0.3 ppmin air; the TLV has
been established as 0.2 ppmceiling. Thus, if vapors are concentrated enough
to be irritating, the TLV is probably bei ng exceeded.

Due to our commitment to Product Stewardship, we have eval uated the hunman
and environmental hazards and exposures of this product. Based on our
recormended use of this product, we have characterized the product's general
risk. This information should provide assistance for your own risk
management practices. W have evaluated our product's risk as foll ows:

*  The human risk is: LOW
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*  The environnental risk is: LOW

Any use inconsistent with Nalco's recommendati ons may affect our risk
characterization. Qur sales representative will assist you to deternine if
your product application is consistent with our recomendations. Toget her
we can inplenent an appropriate risk managenent process.

This product material safety data sheet provides health and safety
information. The product is to be used in applications consistent with
our product literature. Individuals handling this product should be

i nfornmed of the reconmended safety precautions and shoul d have access
to this information. For any other uses, exposures should be eval uated
so that appropriate handling practices and training progranms can be
established to insure safe workpl ace operations. Please consult your

| ocal sales representative for any further information.

Threshold Linmt Values for Chem cal Substances and Physical Agents and
Bi ol ogi cal Exposure |ndices, American Conference of Governnental
I ndustrial Hygienists, OH

Hazar dous Substances Data Bank, National Library of Medicine, Bethesda,
Maryl and (CD- ROM version), Mcronmedex, Inc., Englewod, CO

| ARC Monographs on the Evaluation of the Carcinogenic Ri sk of Chemicals
to Man, Geneva: Wrld Health O ganization, International Agency for
Research on Cancer.

Integrated Risk Information System U.S. Environnental Protection Agency,
Washi ngton, D.C. (CD-ROM version), Mcronmedex, Inc., Englewod, CO

Annual Report on Carcinogens, National Toxicology Program U.S. Depart nent
of Health and Human Services, Public Health Service.

Title 29 Code of Federal Regulations, Part 1910, Subpart Z, Toxic and
Hazar dous Substances, COccupational Safety and Health Adnministration (OSHA).

Regi stry of Toxic Effects of Chem cal Substances, National Institute for
Qccupational Safety and Health, Ci ncinnati, Chio (CD ROM version),
M cronedex, Inc., Englewood, CO

Shepard's Catal og of Teratogenic Agents (CD ROM version),
M cronedex, Inc., Englewood, CO

Suspect Chenical s Sourcebook (a guide to industrial chenicals covered
under major regulatory and advi sory prograns), Roytech Publications
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(a Division of Ariel Corporation), Bethesda, MD.

The Teratogen Information System University of Wshington, Seattle,
Washi ngt on (CD- ROM version), M cromedex, Inc., Englewod, CO

PREPARED BY: WlIlliam S. Utley, PhD., DABT, Mnager, Product Safety
DATE CHANGED: 03/06/1998 DATE PRI NTED: 03/28/1999
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