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Material Safety Data Sheets Collection:
Genium Publishing Corporation

1145 Catalyn Street Sheet No. 316
Schenectady, NY 12303-1836 USA Benzene
(518) 377-8854 ‘
Issued: 11/78 Revision: E, 8/90
Section 1. Material Identification 32

Benzene (C H,) Descripton: Derived by fractional distullation of coal tar, hydrodealkylation of toluene or pyrolysis of R 1 NFPA
gasoline, catalytic reforming of petroleum, and transalkylation of toluene by disproportionation reaction. Used asa fuel,a 1 4

chemical reagent; a solvent for a large oumber of matenials such as t‘pamr.s. plastics, rubber, inks, oils, and fats; in manufac- §  2* o
turing phenol, ethylbenzene {for styrene mounomer), nitrobenzene (for aniline), dodecylbenzene tgfor detergents), cyclohex- K 4 o o
ane (%or aylon), chiorobenzene, diphenyl, benzene hexachloride, maleic anhydride, benzene-sulfonic acid, artificial leather,  *Skin 0

linoleum, il cloth, varnishes, and lacquers; for printing and lithography; in dry cleaning; in adhesives and coatings, for absorption
_extraction and rectification; as a degreasing agent; in the tire industry; and in shoe factories. Benzene has been banned as an HMIS
ingredient in products intended for ousehoid use and is no longer used in pesticides. H 3
Other Designations: CAS No. 0071-43-2, benzol, carbon oil, coal aaphtha, cyclohexatriene, mineral naphtha, nitration F 3
benzene, phene, Ehenyl hydride, pyrobenzol. ) R 0
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers’ Guide™ for a suppliers list. PPGt
t Sec.

Cautions: Benzene is a confirmed Auman carcinogen by the 1ARC. Chronic low-level exposure may cause cancer (leukemia) and bone Sec.3
marrow damage, with injury to blood-forming tissue. It is also a dangerous fire hazard when exposed to heat or flame.

Section 2. Ingredients and Occupational Exposure Limits

Benzeoe, ca 100%*

1989 OSHA PELs 198990 ACGIH 1985-86 Toxicity Datat '

(29 CFR 1910.1000, Table Z-1-A) TLV-TWA: 10 ppm, 32 mg/m’  Man, oral, LD, : 50 ; 1o toxic effect noted

8-hr TWA: | ppm, 3 mg/m’ Maln. inhalation, T d 150 ppm inhaied im.em;if:fwnny over

_min STEL: yr in a number of discrete, separate doses affects the

13-min 5 ppm, 1S my/m’ biood (other changes) and nutritional and gross metabo-
(29 CFR 1910.1000, Table Z-2) 1988 NIOSH RELs Rahl::t.( gy?ms Mminisl:md ov)er 24 hr produces severe
8-hr TWA: 10 ppm TWA: 0.1 ppm, 0.3 mg/m’ isritation

Acceptable Ceiling Concentration: 25 ppm Ceiling: 1 ppm, 3 mg/m®
Acceptable Maximum Peak: 50 ppm {10 min)t

+ OSHA 29 CFR 1910.1000, Subpast Z, states that the final benzene standard ia 29 CFR 1910.1028 applies to all occupational exposures (O benzens except in some
sybsegments of indusry where exposures are consistegtly under the action level (i.c., distridution and sals of fuels, sealed containers and pipelines, coke production,
otl audzgu drilling and production. naturai gas processiag, and the percentage exclusion for liquid mixtures); for the exceptad subsegments, the benzene limits in
Table Z-2 apply.

twumximmmkabonmnWhecﬂmmtwnwm

£ See NIOSH, RTECS (CY 1400000), for additional irritative, mutative, reproductive, tumorigenic, and toxicity data.

Section 3, Physical Data

Bolling Point: 176 °F (30 8 - Molecular Weight: 78.11
Meiting Point: 42 'F (5.5 ° ggulﬂc Gravity (15 °C/4 °C): 0.8787

Va essure: 100 mm Hg at 79 °F {26.1 °C) ater Solubliity: Slightly (0.180 g/100 g of H,0 at 25 °C)
v:';'r Density (Alr = 1): ki % Volatile bmm:os? 1 o0 g/1008 0t M
Evaporation Rate (Ether = 1): 2.8 Viscosity: 0.6468 mPa at 20 °C

Appearance and Odor: A coloriess liquid with a characteristic sweet, aromatic odor. The odor recognition threshold (100% of panel) is approxi-
malcinppm(unfaﬁgued)inak.OdmhmmadeqMWMofhnmﬂ. )

Section 4. Fire and Explosion Dats

Flash Point: 12 °F (-11.1 'C), CC Autolgnition Temperature: 928 LEL: 1.3% v~ [UEL: 7.1% viv

Extinguishing Media: Use dry chemical, foam, or carbon dioxide to extinguish benzene fires. Water may be ineffective as an extinguishing

agent since it can scatter and spread the fire. Use water spra to cool fire-exposed containers, flush spills away from exposures, dispersc benzene
vapt)f.andmum i i mnopnul::iﬂdybenmm

Unusual Fire or Explosion Hazards: Benzene is a lBﬂmnbbliquil.AcmmdonexceedingBZSOppmisconsMapowuﬁn

fire explosion . Benzene vapor is heavier than air and can collect in low lyi areas or travel to an ignition source and flash back. Explosive
andwfiammbhbemvm-ﬂuﬁxmmuﬂyfmnmmmmm. i all ignition sources where benzene is used, handled, or
stored.

Speciai hting Procedures: [solate hazard arca sod deny entry. Since fire may produce toxic fumes, wear a self-contained breathing

ting
apparatus (SCBA) with a full facepiece o inthepmm-demnndaposiﬁve-pmzmmdendfunﬁtpmm'veeq ment. Structural
fighter's protective clothing provides mprom Stay out of low areas. Be aware of runoff from control . Do oot release to
sewers or waterways. Runoff o sewer can create pollution, fire, and explosion hazard.

Section 5. Reactivity Data

Stability/Polymerization: Benzene is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous
Eolymizaﬁon cammot occur. .
hemical Incompatibilities: Benzene explodes on contact with diborane, permanganic xcid, bromine pentafluoride, peroxodisulfuric acid, and
peroxomonosulfuric acid. It ignites on contact with dioxygen difluoride, dioxygenyl tetrafluoroborate, iodine r:g"uﬂmﬂde. and sodium peroxide
+ water. Benzene forms seusitive, explosive mixture wi todine pennf{noride. ozone, liquid oxygen, silver perchlorate, nitryl &achlome. nitric
acid, and arsenic pentafluoride + potassium methoxide (explodes above 30 ‘f.;). A vigorous or incandescent reaction occurs wi bromine
wifluoride, uranium hexafluoride, and hydrogen + Raney nickel [above 410 °F (210 'C)). Benzence is incompatibie with oxidizing materials.
Conditions to Avold: Avoid heat and ignition sources.
Hazardous Products of Decomposition: Thermal oxidative decomposition of benzene can produce toxic gases and vapors such as carbon

monoxide.

Capyrigis © 1990 Oainm Peblisiing Corpavation.
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No. 316  Benzene 8/90

Section 6. Health Hazard Data

Carcinogenlcity: The ACGIH, OSHA, and TARC Tist benzene as, respectively, a supected human carcinogen, a cancer hazard, and, based on
sufficient human and ammal evidence, a humaa carcinogen (Group 1).

Summary of Risks: Prolonged skin contact or excessive inhalation of benzene vapor may cause headache, weakness, appetite loss, and fatigue.
The most important health hazards are cancer {leukemia) and bone marrow damage with 1njury to blood-forming tssue from chronic low-leve!
exposure. Higher level exposures may imitate the respiratory act and cause central nervous system (CNS) depression.

Medical Conditions Aggravated by Long-Term Exposure: Exposure may worsen ailments of the heart, lungs, liver, kidneys, blood, and CNS.
Target Orgaas: Blood, central nervous system, bone marrow, eyes, upper respiratory ract, and skin.

Primary Entry Routes: {nhalation, skin coatact o

Acute Effects: Symptoms of acute overexposure include irritation of the eyes, nose, and respiratory tract, breathlessness, euphoria, nausea,
drowsiness, headache, dizziness, and intoxication. Severe exposure may lead (o convulsions and unconsciousness. Skin contact may cause a
drying rash (dermautis). .

Chronic Effects: Long-ierm chronic exposure may result in many blood disorders ranging from aplastic anemia (an inability to form blood cells)
w0 leukemia.

FIRST AID _

Eyes: Gently lift the eyelids and flush immediately aod continuously with flooding amounts of water until transported to an emergency medical
facility. Consult a physician immediately. .

Skin: Quickly remove contaminated clothing. [mmediately rinse with flooding amounts of water for at least 15 min. For reddened or blistered
skin, consuit a physician. Wash affected area with soap and water.

Inhalation: Remove exposed person to fresh air. Emergency personpel should protect against inhalation exposure. Provide CPR to support
breathing or circulation as necessary. Keep awake and transport o a medical facim{ )
“Ingestion: Never give anything by mouth 10 an unconscious or convulsing person. f ingested, do aot induce vomiting since asor~a may be
fatal. Call a physictan immediately.

After first aid, get appropriate in-piant, paramedic, or community medical support.

Physician’s Note: Evaluate chronic exposure with a CBC, peripheral smear, and reticulocyte count for sigas of myelotoxicic:  ..ow up any
early indicators of leukemia with a bone marrow biopsy. Urinary phenol conjugates may be used for biological momtsrian it recent exposure.
Acute management is prumarily supportive for CNS depression.

Section 7. Spill, Leak, and Disposal Procedures

Spill/Leak: Design and practice a benzene spill conirol and countermeasure plan (SCCP). Notify safety personnel, evacuate all uanecessary

personnei, eliminate all heat and ignition sources, and provide adequate ventilation. Cleanup | should protect against vapor inhalation, eye

contact, and skin absorption. Absorb as much benzene as possible with an inert, noncombustible material. For large spills, dike far ahead of spill

and contain liquid. Use nonsparking tools to place waste liquid or absorbent into closable containers for disposal. Keep waste out of confined

spaces such as sewers, watersheds, and waterways because of explosion danger. Follow spplicable OSHA regulations (29 CFR 1910.120).

glgpoallz ::néaoct your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.

A Designations

Listed as 2a RCRA Hazardous Waste (40 CFR 261.33), Hazardous Waste No. U019

Listed as a CERCLA Hazardous Substance® (40 CFR 302.4), Reportable Quantity (RQ): 1000 Ib (454 kg) [* per Clean Water Act, Sec. 307 (a),
311 (b)(4), 112; and per RCRA, Sec. 3001)

SARA Extremely Hazardous Substance (40 CFR 355): Not listed

Listed as SARA Toxic Chemical (40 CFR 372.65)

OSHA Designadons

Listed as an Air Contaminant (29 CFR 1910.1000, Tables Z-1-A and Z-2)

Section 8. Special Protection Data

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133),
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if peces-
sary, wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spiils, reactor vessels, or storage tanks), wear an
SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient abmospheres.

Other: Wear impervious gloves, boots, aprons, and gauntiets to prevent skin contact.

Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations st least below the OSHA PELs
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controiling it at its source.!'™
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this
material from your shoes and equipment. Launder contaminated clothing before wearing.

Comments: Never eat, drink, or smoke in work sreas. Practice good personal hygiene after using this material, especially before eating, drinking,
smoking, using the toilet, or applying cosmetics. ]

Section 9. Special Precautions and Comments

Storage Requirements: Store in tightly closed containers in a cool, dry, well-ventilated area away from all heat and ignition sources and
incompatible materials. Caution! Benzene vapor may form explosive mixiures in air. To prevent static sparks, electrically ground and bond all
containers and equipment used in shipping, receiving, or transferring operations in production and storage areas. Whea opening or closing
benzene containers, use no ing tools. Keep fire extinguishers readily available.
Engineering Controls: Because OSHA specifically regulates benzene (29 CFR 1910.1028), educate workers about its potential hazards and
dangers. Minimize ail possible exposures to carcinogens. If possible, substitute less toxic solvents for benzene; use this material with extreme
caution and only if absoh;tcly essential. Avoid vapor inhalation and skin n:d we;e contact. Use only with adequate ventillﬁo.::ﬂ :lppmpnm
nal protective gear. [astitute a respiratory protection program that inc regular training, maintessnce, i tion, and evaluation.
ﬁ%ﬁ'ﬁ rl:gulawd areas of benzenr::pse (see legend in theprgo: below) and label benzene containers with "DANGER, CONTAINS BENZENE,
A AZARD."

Other Precautions: Provide preplacement and periodic medical examinations with emphasis on a history of blood disease or previous exposure.
T

ransportation Data (49 CFR 172.101, .102) ——
DOT Shipping Name: Benzene (benzol) IMO Shipping Name: Beuzene DANGER
DOT Hazard Class: Flammable liquid IMO Hazard Class: 3.2 BENZENE
ID No.: UN1114 ID No.: UN1114 CANCERHAZARDKM
DOT Label: Flammabie liquid ~ MO Label: Flammable liquid Wm LY
DOT Packaging Exceptions: 173.118 IMDG Packaging Group: I A OR RSQUIRED
DOT Packaging Requirements: 173.119 .
MSDS Collection Referencens: 1,2, 12, 26, 73, 84-94, 100, 101, 103, 109, 124, 126, 127, 132, 134, 136, 138, 139, 143
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DI Wilson, CTH; Medicat Review: MJ Upfal, MD, MPH; Edited by: JR Stuart. MS ¢
Copyngix © 1990 by Genjum Publisiing Corporstion. Azy comzmarcast -cmmummmhmw-.-mduﬁ-ﬂ-u*—‘ p s purp
we iy t» wponaivilicy. Although (eascmable care Bas besm GAEen m the preparstoca of sech informenos, Censem Peblishing C — el 20 ropr -t

wrm-'um.myaanﬂiyd-:hdmh-ﬂh-hnnmn_ﬁimuhwdn-'.



Genium Publishing Corporation Material Safety Data Sheets Collection:

@ One Genium Plaza Sheet No. 388
2 Schenectady, NY 123044690 USA Ethylbenzene
(518) 377-8854 Issued: 8/78 Revision: B, 9/92
Section 1. Material Identification 19

Skin
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers’ Guide'™ for a suppliers list absorpaion Emg
‘ F 3

Ethyibenzene (C¢HsC,H) Description: Derived by heating benzene and ethylene in presence of aluminum chloride with R 1

subsequent distillation, by fractionation directly from the mixed xyiene stream in petroleum refining, or dehydrogenation I 3 o
of naphthenes. Used 18 a solvent, an antiknock agent in gasoline; and as an intermediate in production of synthetic rubber, S 2* o o
styrene, cellulose acetate, diethylbenzene, acetophenone, ethyl anthraquinone. propyl oxide, and a-methylbenzol alcohoi. K 4 0
Other Designations: CAS No. 100-41-4, ethylbenzol, EB, phenylethane, NCI-C56393. *

1.
R O
Cautions: Ethylbenzene is a skin and mucous membrane irvitant considered the most irritating of the benzene series. [nhalation PPE - Sec. 8
causes acute and chronic central nervous system (CNS) effects. It is highly flammable and forms explosive mixtures with air. t Cif\fr:;:c
el

Section 2. Ingredients and Occupational Exposure Lirmits
Ethylbenzene. ca 599.0%. mpurities include ~ 0.1% meta & para xylene, ~ 0.1% cumene, and ~ 0.1% toluene.
1991 OSHA PELs 1992-93 ACGIH TLVs 1985-86 Toxicity Data*®
8-hr TWA: 100 ppm (435 mg/m?) TWA: 100 ppm (434 mg/m?) Human, inhalation, TC, _: 100 pprv8 hr caused eye effects,
15-min STEL: 125 ppm (545 mg!;n’) STEL: 125 ppm (545 mg/m?) sleep, and respiratory changes.
Action Level: 50 ppm (217 mg/m?) 1990 DFG (Germany) MAK Human, lymphocyte: 1 mmol/L induced sister chromatid
1990 IDLH Level TWA: 100 ppm (440 mg/m®) exchange.
2000 ppm Category 1: local uritants ) Rat, oral, LDy 3500 mg/kg; toxic effects not yet reviewed
1990 NIOSH REL Peak Exposure Limit 200 ppm, Smin Rt (female), inhalation, TC,,: 1000 ppmy/? hr/day, 5 days/
TWA: 100 ppm (435 mg/m?) mormentary value, max of 8/shift wk, for 3 wk prior o mating and daily for 19 days of gesta-

STEL: 125 ppm (545 mg/m”) Danger of cu us pion

* See NIOSH, RTECS (DAQ700000), for additional isritation, mutation, reproductive, and toxicity data.

tion produced pups with high incidence of extra ribs.(!™

Section 3. Physical Data

Boiling Point: 277 °F (136 °C) ) Molecular Weight: 106.16

<Melting Point: -139 ‘F (-95 *C) Density: 0.863 at 77 °F (25 °C)
Surface Tension: 31.5 dyne/cm Water Solubility: Slightly, 14 mg/100 mL at 59 °F (15 °C)
Tonization Potential: 8.76 eV Other Solubilities: Miscible in alcohol, ether; soluble in carbon tetrachloride, benzene,
Viscosity: 0.64 cP a1 77 °F (25 °'C) sulfur dioxide, and many organic solvents; insojuble in ammonia
Refraction Index: 1.4959 at 68 °F (20 °C) Odor Threshoid: 2.3 ppm
Relative Evaporation Rate (ether = 1): 0.0106 Vapor Pressure: 7.1 mm Hg at 68 °F (20 *C); 10 mmHg at 78.62 °F (25.9 °C); 100 mm Hg
Buik Density: 7.21 1b/Gal at 77 °F (25 *C) 165.38 'F (74.1 °C)
Critical Temperature: 651 ‘F (343.9 °C) Saturated Vapor Density (Air = 0.075 Ib/ft or 12 kg/ur’): 0.0768 1b/ft? or 1.2298 kg/m®
Critical Pressure: 35.6 atm

Appearance and Odor: Colorless, flammable liquid with & pungent odor.

Section 4. Fire and Expiosion Data

Flash Point: 64 °F (18 *C) CC [Autoignition Temperature: 810 °F (432°C) | LEL: 1.0% viv [UEL: 6.7% v~

Extinguishing Media: Class 1B Flammabie liquid. For small fires, use dry chemical, carbon dioxide, or *‘alcohol-resistant’ foam. For large fires, use
fog or 'alcohol-resistant’ foam. Use water only if other agents are unavailable; EB floats on water and may travel o an ignition source and spread
fire. Unusual Fire or Explosion Hazards: Bumning rate = 5.8 mm/min. Vapors may travel 1o an ignition source and flash back. Container may
explode in heat of fire. EB poses a vapor explosion hazard indoors, outdoors, and in sewers. Special Fire-fighting Procedures: Because fire may
produce toxic thermal decomposition prodncts, wear a seif-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand
or positive-pressure mode. Cool container sides with water until well after fire is out. Stay away from ends of tanks. For massive fire in cargo area,
use monitor nozzles or unmanned hose holders; if impossible, withdraw from area and let fire bumn. Withdraw immediately if you hear rising sound
from venting safety device ot notice any tank discoloration due to fire. Do not releass runoff from fire control methods to sewers or waterways.

Section 5. Reactivity Data .

Stability/Polymerization: Ethyibenzens is stable at room temperature in closed containers under normal storage and handling conditions. Hazardoug
polymerization cannot occur.

Chemical Incompatibilities: Reacts vigorously with oxidizers.

Conditions to Avoid: Exposure io hest and oxidizers.

Hazardous Products of Decomposition: Thermal oxidative decomposition of EB can produce acrid smoke and irritating fumes.

Section 6. Health Hazard Data o

Carcinogenicity: The [ARC.(9 NTP,('® and OSHA™'* do not list EB as a carcinogen. Summary of Risks: Occupational exposure to EB alone
is rare since it is usually present together with other solvents. EB is irritating to the eyes, skin, and respiratory tract. Vapor inhalation produces
varying degrees of CNS effects depending on concentration. The liquid is absorbed through the skin but vapors are not. 56 to 64% of inhaled
ethylbenzene is retained and metabolized. Urinary metabolites following exposure w 23 1o 85 ppm for 8 hr are mandelic acid (64%), phenyl-
glyoxylic acid (25%), and methylphenylcarbinol/1-phenyl ethanol (5%). Concurrent exposure W xylene and ethylbenzene causes slower excretion
of EB metabolites. Based on the rat LDy, one manufacturer gives 3 (o 4 oz. as the lethal dose for a 100 b person. Continue om next page
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No. 385 Ethylbenzene 9/92

Section 6. Health Hazard Data

Medical Condltions Aggravated by Long-Term Exposure: Skin and CNS diseases and impaired pulmonary funcuon (especially obstrucuve
airway disease). Target Organs: Eyes, respiratory system, skin, CNS, blood. Primary Entry Routes: Inhalauon, skin and eye contact. Acute
Effects: Vapor inhalation of 200 ppm caused wansient eye uritation; 1000 ppm caused eye umitation with profuse watering (tolerance developed
rapidly); 2000 ppm caused severe and immediate eye irritation and watering. nasal irmitation, chest constricuon. and vertigo; 5000 ppm was
intolerable and caused eye and nose irritation. [nhalation of high concentrations may cause narcosis, cramps. and death due 1o respiratory paralysis.
Skin exposed 10 pure ethylbenzene for 10 to 15 min absorbed 22 10 33 mg/cm?/hr. Immersion of hand in solutions of 112 & 156 mg/L for | hr
absorbed 118 & 215.7 wgfem?/r, respectively. Chronic Effects: Repeated skin contact may cause dryness, scaling, and fissuring. Workers
chronically exposed to > 100 ppm complained of fatigue, sleepiness, headache, and mild iitation of the eyes and respiratory tract. Repeated vapor
inhalation may result in blood disorders, particularly leukopenia (abnormaily low level of white blood cells) and lymphocytosis.

FIRST AID

Eyes: Do not allow victim to rub or keep eyes tightly shut Gently lift eyelids and flush immediately and continuously with flooding amounts of
water until ransported w an emergency medical facility. Consult a physician immediately. Skin: Quickly remove contaminated clothing. Rinse
with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. For reddened or blistered skin, consuit a physician.
Inhalation: Remove exposed person to fresh air and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or
convulsing person. Contact a poison control center and unless otherwise advised, have that conscious and alert person drink 1 1 2 glasses of water
1 dilute. Do not induce vomiting! Aspiration of even a smail amount of EB in vomitus can cause severe damage since its low viscosity and surface
tension will cause it to spread over a large area of the fung tissue.

After flrst aid, get appropriate in-plant, paramedic, or community medical support.

Note to Physicians: BEI = mandelic acid in urine (1.5 g/g of creatinine), sample at end of shift at workweeks end. Since this test is not specific,
test for EB in expired air for confirmation.

Section 7. Spill, Leak, and Disposal Procedures

SpilVLeak: Notify safety personnel. [solate and ventilate area, deny entry and stay upwind. Shut off all ignition sources. Cleanup personnel should
protect against vapor inhalation and skin/eye contact. Take up small spills with earth, sand, vermiculite, or other absorbent, noncombusuble mate-
rial and place in suitable container. Dike far ahead of large spill for later reclamation or disposal. Report any release >1000 1b. Follow applicable
OSHA regulations (29 CFR 1910.120). Environmental Transport: If released to soil, EB paniaily evaporaies into the atmosphere, with a half-life
of hrs to wks, and some lesches into groundwater, especiaily in soil with low organic carbon content. Biodegradation occurs with a haif-life of 2
days. Some EB may absorb 10 sediment or bioconcentrate in fish. Evidence points 1o slow biodegradation in groundwater. [n air, it reacts with
photochemically produced hydroxyl radicals with a half-life of hrs 1o 2 days. Additional amounts may be removed by rain. Ecotoxicity Values:
Shrimp (Mysidopsis bahia), LCso = 87.6 mg/L/96 hr; sheepshead minnow (Cyprinodon variegatus) LCyo = 275 mg/L/96 hr: fathead minnow
(Pimephales promelas) LCso = 42.3 mg/L/96 hr in hard water & 48.5 mg/L/96 hr in softwater. Disposal: A candidate for rotary kiln incineration at
1508 to 2912°F (820 to 1600°C), liquid injection incineration at 1202 to 2912°F (650 w 1600°C), and fluidized bed incineration at 842 to 1796°F
(450 to 980°C). Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.

EPA Designations OSHA Designations

Listed as a RCRA Hazardous Waste (40 CFR 261.21): No. D001 Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)

Listed as a SARA Toxic Chemical (40 CFR 372.65)

SARA Extremely Hazardous Substance (40 CFR 355), TPQ: Not listed

Listed as a CERCLA Hazardous Substance® (40 CFR 302.4): Final Reportable Quantity (RQ), 1000 Ib (454 kg) [* per CWA, Sec. 311 (b)(4) &
CWA, Sec. 307 (a))

Section 8. Special Protection Data

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because
contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior 10 selection and use. Follow
OSHA respirator regulations (29 CFR 1910.134) and. if necessary, wear a MSHA/NIOSH-approved respirator. For < 1000 ppm, use a powered
air-punfying respirator with an appropriate organic vapor cartridge, a supplied-air respirator (SAR), SCBA, or chemical cartridge respirator with
appropniate organic vapor cartridge. For < 2000 ppm, use 3 SAR or SCBA with a full facepiece. For emergency or nonroutine operations (cleaning
spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmo-
spheres. If respirators are used, OSHA requires a respiratory protection program that includes at least: medical certification, training, fic-testing,
periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. Other: Wear chemically protective
gloves, boots, aprons, and gauntlets made of Viton or polyvinylchloride to prevent skin contact. Ventilation: Provide general and local exhaust
ventilation systems to maintain airborne concentrations below the OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents
contaminant dispersion into the work area by controlling it at its source.!!%" Safety Stations: Make available in the work ares emergency
cyewash stations, safety/quick-drench showers, and washing facilities. Contaminated Equipment: Separate contaminated work clothes from
street clothes and launder before reuse. Remove this material from your shoes and clean PPE. Comments: Never eat, drink, or smoke in work
areas. Practice good personal hygiene after using this material, especially before eating, drinking, smoking, using the toilet, or applying cosmetics.

Section 9. Special Precautions and Comments

Storage Requirements: Store in a cool, dry, well-ventilated ares away from ignition sources and oxidizers. Outside or detatched storage is
preferred. If inside, store in a standard flammable liquids cabinet. Containers should have flame-arresier or pressure.-vacuum venting. To prevent
static sparks, electrically ground and bond all equipment used with ethyibenzens. Insiall Class 1, Group D electrical equipment. Engineering
Controls: To reduce potential heaith hazards, use sufficient dilution or iocal exhaust ventilation to control airborne contaminants and to maintain
levels as low as possible. Purge and ventilaie reaction vessels before workers are allowed to enter for maintenance or cleanup. Administrative
Controls: Consider preplacement and periodic medical exams of exposed workers that emphasize the CNS, skin, blood, and respiratory system.

Transportation Data (49 CFR 172.101)

DOT Shipping Name: Ethylbenzene Packaging Authorizations Quantity Limitations

DOT Hazard Class: 3 a) Exceptions: 173.150 s) Passenger Aircraft or Railcar: SL
1D No.: UN1175 b) Non-bulk Packaging: 173.202 b) Cargo Aircraft Only: 60 L

DOT Packing Group: II ¢) Bulk Packaging: 173.242 Vessel Stowage Requirements

DOT Label: Flammable liquid a) Vessel Stowage:

Special Provisions (172.102): T1 b) Other: —

MSDS Collsction References: 26, 73, 100, 101, 103, 124, 126, 127, 132, 133, 136, 139, 140, 148, 153, 159, 162, 163, 164, 167, 168, 171, 176,179
Prepared dby: M Gannon, BA; Industrial Hyglene Review: D Wilson, CTH: Medical Review: W Silverman, MD
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Genium Publishing Corporation * Maternal Saferv Data Sheets Collecnon:
@ One Genium Plaza Sheet No. 317
Schenectady. NY 123044690 USA Toluene
(518) 3773854 Issued: 8/79 Revision: E. 9/92

Section 1. Material Identification

Toluene +CHsCHy Descripton: Denived from peroleum 1.e.. dehydrogenauon of cyclopanafin fracuons followed by the
wromatizauon of samrated aromauc hydrocarbons or by fracuonal disullauon of coal-tar light od and punfied by recufica-
uon. Used widely as a solvent (replacing benzene in many cases) for ous. resins, adhesives, naturai rubber, coal war, asphait,
pitch, aceryl celluloses, cellulose paints and varnishes: a diluent for photogravure wks, raw material for orgarc synthesis
benzoyl & benzihdene chiondes, sacchanne, TNT, oluene diisocyanate. and many dyesaiffs), in aviation and high octane
wtomobile gasolne, as a nonclinical thermometer Lquid and suspension soluton for navigational inswruments.

Other Designations: CAS No. i03-38-2. Methacide, methylbenzene. methyibenzol. phenylmethane, toluol, Tolu-sot.
Manufacturer: Conuct your supplier or distbutor. Consult latest Chemical Week Buyers’ Guide'™ for a suppliers List

Cautlons: Toluene 1s an eye, skin. and respuratory gact uritant becoming narcouc at high cenaations. Liver and kidney damage
has occuwred. Pregnant women chronically exposed to toluene have shown terawgeruc effects. Toluene 1s highly flammable.

Section 2. Ingredients and Occupational Exposure Limits

Toluene, < 100%:; may contain a small amount of benzene (- 1 %), xyiene, and nonaromatic hydrocarbons.

1991 OSHA PELs 1992.93 ACGIH TLY (Skin) 1985-86 Toxicity Datat

3-hr TWA: 100 ppm (375 mg/m?) TWA: 50 ppm (188 mg/m’) Man. inhalation, TC, : 100 ppm caused hallucinauons.
16 . | . ;

i5-mun STEL: 150 ppm (560 mg/m”) 1990 DFG (Germany) MAK® and chtzu:lges;l:’m.o:t;::va and changes in

1999 IDLH Level TWA: 100 ppm (380 mg/m’) Human, geal. LD, . 50 mg/kg; toxic eff

2000 ppm Half-life: 2 hr to end of shift votreviewed = ¢ fome elfets not

1990 NIOSH RELs Category II: Subs_myca with systemic effects Human. eye: 300 ppm caused irritasion.

TWA: 100 ppm (375 mg/m®) Peak Exposure Lumt; 500 ppm. 30 min Rat, oral, LD 5000 mg/kg

STEL: 150 ppm (560 mg/m’) average value, 2/shift Rat, liver: 30 umol/L caused DNA damage.

* Avalable informauion suggests damage to the deveioping fetus 11 probable.
rSee NIOSH. RTECS (XS5250000), for sddiuonsl imtation, mutation, reproductve, and WOxcity data

Section 3. Physical Data

Boillng Point: 232 *F (110.6 'C) Water Solubiiity: Very slighdy soluble, 0.6 mg/L at 68 °F (20 °C)

Melting Point: -139 *F (95 'C) Other Solubilities: Soluble in acetone, alcohol, ether, benzene, chioroform, glacial acetic
Molecular Welght: 92.15 acid, perroleum ether, and carbon disuifids.

Density: 0.866 at 68 ‘F (20/4 ‘C) Vapor Pressure: 22 mm Hg at 68 °F (20 °C); 36.7 mm Hg at 86 °F (30 °O)

Surface Tension: 29 dyne/cm at 68 °F (20 °C) Saturated Yapor Density (Alr 3 0.078 Ib/ft? or 1.2 kg/m?): 0.0797 Ib/fi or 1.2755 kg/m?
Viscosity: 0.59 cP at 68 °F (20 'O Odor Threshold (range of all referenced values): 0.021 to 69 ppm

Refraction Index: 1.4967 at 20 *C/D
Appearance and Odor: Coloriess liquid with a sickly sweet odor.

Section 4. Fire and Explosion Data

Flash Point: 40 ‘F (4.4 ‘'C) CC . Autolgnition Temperature: 896 'F (480 'C) | LEL: 1.27% v/v "UEL: 7.0% viv

Extinguishing Medla: Toluene 1s a Class LB flammable liquid. To fight fire, use dry chemicai carbon dioxide, or ‘alcohol-resisant’ foam. Water
spray may be ineffective as toluene floats on water and may actually spread fire. Unusual Flre or Explosion Hazards: Congentrated vapors are
heavier than air and may avet 10 an ignition source and flash back. Container may explode in heat of fire. Toluenes' burming rate = 5.7 mm/min
and its flame speed = 37 cm/sec. Vapor poses an expiosion hazard indoors, outdoors, and in sewers. May accumulate stauc electricity. Special
Fire-fighting Procedures: Because fire may produce toxic thermal decomposition products, wear a self-conmained breathing apparams (SCBA)
with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighter's protactive clothing provides only limited
protection. Apply cooling water to sides of mnks until weil after fire is out. Stay away from ends of tanks. For massive fire in cargo area. use
monitor nozzles or unmanned hoss holders; if impossible, withdraw from fire and let bum. Withdraw immediately if you hear a rising sound from
venung safety devica or notice any tank discoloration due to fire because s BLEVE (boiling liquid expanding vapor expiosion) may be ynminent.
Do not release runoff from fire conzol methods o sewers or waterways. ¢

Section 5. Reactivity Data

Stability/Polymertzation: Toluene is siabie at room temperature in closed containers under normal storage and handling conditions. Hazardous
polymenzation can't occur. Chemical Incompatibilities: Strong oxidizers, concentrated nitric acid, nitric acid + sulfuric acid, dinigogen tetroxide,
silver perchlorate, bromine trifluoride, teranicomethane, and 1,3-dichloro-5,3-dimethyl-2.4-imidazolididione. Couditions to Avoid: Conuct with
heat. ignition sources, or incompatibles. Hazardous Products of Decomposition: Thermal oxidative decomposition of toluene can produce carbon
dioxide, and acrid, iritating smoks.

"Section 6. Health Hazard Data

Carcinogenicity: The LARC.($9 NTP (¥ snd OSHA'® do not list toluene as & carcinogen. Summary of Risks: Toluens is irimting to the eyes,
nose, and respiratory wract. [nhalation of high concentrations produces a narcotic effect somatimes leading to coma as well as liver and kidney
damage. 93% of inhaled toluens is rerained in the body of which 80% is metabolized to benzoic acid, then to hippuric acid and excreted in urine.
The remainder is metabolized to o-cresol and excreted or exhaled unchanged. Toluens membotism is inhibited by alcohol ingestion and is synergis-
tic with benzene, asphalt fumes, or chiorinated hydrocarbons (i.e. perchlorosthylens). Toluens is readily absorbed through the skin at 14 w 23 mg/
cm‘llw. Toluens is absorbed quicker during exercise than at rest and appears 1o be remined longer in obese versus thin victims; presumably due © its
lipid solubility. There is inconsistent data on toluena's ability o damage bone marrow; chronic poisoning has resaited in anemia and leucopenia with
biopsy showing bone marrow hypo-plasia. Thess reports are few and some suthorities argue that the effects may have been due to benzene contami-
nanws. Chronic inhalation during pregnancy has been associatad with teratogenic effects on the fetus including microcephaly, CNS dysfunction.
auentional deficits, developmental delay + language impairment, growth retardation, and physical defects including a small midface, short paipebral
fissures, with deep-set eyes, low-set ears, flat nasal bridge with a smail nose, micrognathia, and blunt fingertips. There is some evidence that wiuene

causes an autoimmune iliness in which the body produces antibodies that canse inflammation of its own kidney. Continue on next page
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tﬁ Section 6. Health Hazard

\edidd Conditions Aggravated by
w _-+. wa:n. Primary Entry Routes: lnhaiauon. skin
o _anr 255, cOnfusion, dizaness. headache. dilated p
Seain man tesuit ftom cardiac arrest due W ventncy
.- ,.:ntcomedi Jamage and possible bums. Prolonged
L 4 Lscwiated wih inhaiauon. Chronic Effects:
L . .uarance. Repeawed heavy exposure may resu

. Lol weater untid zansported W an emer
. -2 Roase wih flooding amounts of water for at least
-~ .. 1nd support preathung as needed. Ingestion:
eiie imd 2niess otnerwise advised. have that conscious and alert
. _.r ot aspratonano the lungs. G
4o a.0n Nok when deciding for or against gastme 1
1 oamines carefully. because of the possibility of a |
Vuineases, and unnalysis. Monitor arenal blood gases.
. ~m_c.: 10id 10 unne. sample at shuft end (1.5 g/g creaunine

Long-Term Exposure:

ub or keep eyes ugh
gency medical facilit
15 mun.

Never give anything by mouth Lo an UNCONScious or convuising person. Contact a poison congol
person drink | o 2 glasses of water 1 dilute. Do not induce vormung vecause of
astne lavage may be indicated if large amounts ase swallowed: potenual Wxicity needs (o be wergzned 3ganst
avage. Note to Physicians: Monitor cardiac function. If indicated. use epinephnine and other
owered myocardial threshoid o te arrthythmogeruc effects of such substances. Obuun CBC.
(f toluene has > 0.02% (200 ppm) benzene, evaluate for potenual benzene toxicity. BE!:

): Toluene in venous blood, sample at shift end (1.0 mg/l).

Alconomsm ang C NG, kdney. skin. or Liver disease. Target Organs: CNS, hver.
-onuacuabsorpuon. Acute Effects: Vapor tnhalation causes respualory tract umauor, faugue
upils. walering eyes, nervousness. somnia parasthests. and verugo pragressing Lo rarcouc coma.
tar Sbnilsuon with catecholamines joss. Liquid splashed in the eye causes con) uncuval unauon
skin conwact leads © drying and fissured dermanus. Ingestion causes Gl tract imtauon and
Symptoms include mucous membrane uTiauon. headache. vertigo, nausea. appeute loss and
it 1n encephalopathies (cerebellar aaxia and cogniuve dysfuncoon), liver enlargement. and
. L agopny cwlsLng dway) Sympums usually appear at workdays end. worsen at weeks end and decrease ot disappear over the weekend.
FIRST AID  Eves: Do not aliow vicum to €

dy shut Gently lift eyelids and flush immediately and continuously with flooding

y. Consult an ophthaimologist unmediately. Skin: Quickly remove contaminated

Wash exposed area with soap and water. Inhalation: Remove exposed person

S‘L-cnu'rﬁf*Spill. Leak, and Disposal Procedures

EP .\ Designations

an T utes. Toluene can undergo fluidized
S~ L af iquid injection incinerauon at 1202 10 291
\ alues: Blue pill, LCyo = 17 mg/l/2d 1 s
o+ L.96 hr. Environmental Degradatlon: If release
1r.a riodegrades with a half-life of days w several weeks. (n air, wl
Disposal; Treat contaminated water by gravity separauon of solid
apsorplion umis {carbon rauo | kg o 10 kg soluble ma
~censed conmactor for detaled recommendauons.

spill Leak: Mdoufy safety personnel. solate and ventilate area. deny entry, and stay upwind. Cleanup personnel protect against mhalauon and skin/eye
it L water spray o cool and disperse vapors but it may nol prevent 1gniuon in closed spaces. Cellosolve, hycar absorbent matcrials, and
-..2rmon watcr can also be used for vapor suppression/conainment. Take up small spill with earth. sand, vermuculite. or other absorbent

<ie. = :uble matenal. Dike far ahead of large spulls for later reclamauon or disposal. For water spilis. (10 ppm or greater) apply activated carbon at
IEEAN ‘ed amount and remove rapped ma

wnal with suction hoses or use mechanical dredges/ifts to remove immobilized masses of poilutants

Lisied 25 3 RCRA Hazardous Waste (40 CFR 261.33): No. U220
$ABA Exgemely Hazardous Substance (
L:stee 25 3 CERCLA Hazardous Substance®

« per RCRA. Sec. 3001; CWA, Sec. 311 ¢(
Losice 4s 3 SARA Toxic Chemucal (40 CFR 372.65): Not hisied

bed sncinerauon at 842 o 1796 °F (450 to 980 "C), rouary kiln incineraton at 1508 o 2912 'F (820w
> *F (650 1w 1600 °C). Follow applicable OSHA regulauons (29 CFR 1910.120). Ecotoxicity
hnmp (Crangonfracis coron). £Cyo = 4.3 ppm/96 hr: fathead minnow \Pimephaies promeias), LCso = 36.2
4 1o land. Wiuene evaporaies and undergoes microbial degradauon. In water. toluene volaulizes

uene degrades by reacuon with photochemucally produced hydroxyl radicals.

followed by skamming of surface. Pass tirough dual medsa filtration and carbon

tenal). Retum waste water from backwash lo gnavity separator. Contact your supplierora
Follow applicable Federal. siate, and local regulations.

OSHA Designations
Listed as an Ay Contaminant (29 CFR 1910.1060. Table 21 A1

40 CFR 155}, TPQ: Not listed
(10 CFR 302.4): Final Reporuble Quantity (RQ). 1000 1b (454 kg)
B} 3); CWA. Sec. 307 (a))

Section 8. Special Protection Data

7 respurators are used, OSHA requires a
eniodic envizonmental MonIONNG, MALNLENANC
Zloves, boots. aprons, and gaunclets w prevent S
menced as sullable materuais for PPE. Ventilation:

Guggles: Wear protective eycglasses with shatier-resistant g
s:gulauons (29 CFR 1910.133). Because co
;.2 prior to respurator selecuon and use. Foilow OSHA 1

$AR). or SCBA. For < 200 ppm. use any SAR operated in
respirator with a full facepiece having a chin-style. front of

1210 PPE. Comments: Never eat. drink, or smoke
innng. smoking, using the toilet, or appiying cosmetics.

ntact lens use in in

lass and side-shields or chermical safety goggies. per OSHA eye- and face-protection
dustry is controversial. establish your own policy. Respirator: Seek professionai
espirator regulations (29 CFR 1910.134) and, if necessary. wear a MSHA/NIOSH.

17 rrovea resprrator. For < 100 ppm, use any chemical cartridge respirator with appropriate Organic vapor cartridges. any supplied-aur respuator
conunuous-flow mode, any SAR or SCBA witha full facepicce, or any awr-punfying
back mounted organic vapor canster. For emergency or nonroutine operauons (cleaning
52005, reactor vessels, of SLOTage 1anks), wear an SCBA. Warning! Air-pwrifying respirators do not protect workers in oxygen-deficient amospheres.
written respiralory protection program that inciudes at least: medical certification. ranung, fit-lesung,

e. inspection. ¢leaning. and convenient. sanitary swrage areas, Other: Wear chemucally protecuve

kin contact. Polyvinyi alcohol with a breakthrough time of > 8 hr, Teflon and Viton are recom-
Provide general and local exhaust venulation systems to maintain airbome concentrauons below
.. OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant di ion into the work area by controlling it at s
couree. ~V'Safety Stations: Make availsble in the work area emergency eyewash sauons, safety/quick-drench showers, and washing faciliges.
Contaminated Equipment: Separste contamunated work clothes from street clothes and launder before reuse. Remove toluene from your shoes and

in work areas. Practice good personal hygiene after using this material, especiaily before eaung,

Section 9. Special Precautions and Comments

Consider preplacement and periodic

DOT Shipping Name: Toluene
DOT Hazard Class: 3

ID No.: UN1294

DOT Packing Group: I

DOT Label: Flammabie Liquid
Speciai Provisions (172.102): T1

Storage Requirements: Prevent physical damage
sautles. Quiside or detached storage is preferred.

sparks. elecmeally ground and bond all equipment used with toluene. Do not use open lights in toluene areas. Install Class i, Group D electrical
equipment. Check that oluene 18 free of or contains < 1% benzene before use. Engineering Controis: To reduce potentiai health hazards. use
airborne containants and (o maintain concentrations at the lowest practical level. Adminis-
CFR 1910.146) if entering areas of unknown toluene levels (holes, wells, storage tanks).
orkers that emphasize the CNS, liver, kidney, and skin. Include hemocytometmc

sufficient dilution or local exhaust ventilation o control
trative Controis: Adopt controls for confined spaces (29
medical exams of exposed w
and thrombocyle count in cases where benzene is 2 contaminant O

b) Non-bulk I’ackagna: 202 b) Cargo Alrcraft Only: 60L Other: -

©) Bulk Packaging: 2

0 containers. Store in & cool, dry, well-ventlated area away from ignition sources and wicom-
If stored inside. use a standard flammabie liquids warehouse, room. or cabinet. To prevent stauc

f toluene. Moniloe air at regular intervals to ensure effective ventilation.
Transportation Data (49 CFR 172.101)

Packaging Authorizations
a) Exceptions: 150

Quantity Limitations Vessel Stowage Requirements
a) Passenger Aircraftor Rallcar: SL  Vessel Stowage: B

VMSDS Collection References: 26, 73, 100, 101, 103, 124, 126, 127. 132, 140, 148, 153, 199, 163, 164, 167, 169, 171, 174,175, 176, 180.
Prepared by: M Gannon, BA: Industrial Hygiene Review: PA Roy, CIH, MPH: Medical Review: AC Darlingion, MD, MPH
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Material Safety Data Sheets Collection.
Genium Publishing Corporation

One Genium Plaza Sheet No. 318
Schenectady. NY 123044690 USA Xylene (Mixed [somers)
(S18) 377 8834 Issued: 11/80 Revision: E, 9/92

Section 1. Material Identification

Xylene \Mixed [somers) (C,H ) Description: The commercial product is & blend of the three somers [ortho-(0-), meta-(m- R |
.. para-ip -1} with the largest proporuon being m- xylene. Xylene s obtained from coal tar, toluene by transalkylaton, and [ 2
pseudocumene. Used i the manufacture of dyes. resins, paints, vermshes, and other organics; as & general solvent for s 2
adhesives. a cleaming agent in muctoscope techmque: as a soivent for Canada balsam microscopy: as a fuel component: in K 3
as 1auon gascline, protective coaungs, stenlizing catgut, hydrogen peroxude, perfumes, insect repeilants, pharmaceuticals, and

the {cather industry: 10 the producuon of phthalic anhydnde, sophthalic. and terephthalic acids and thetr dimethyl esters

which are used 1n the manufacture of polvester fibers: and as an indurect food addinve as & component of adhesives. Around

the home. tylene is found as vehicles tn paints. paint removers, degreasing cleaners, lacquers. glues and cements and as
solveni/vehicles for pesucides.

Other Designations: CAS No. 1330-20-7 [95-47-6; 108-38-3; 106-42-3 (o0-, m-, p-isomers)|, dimethyibenzene,

methy loluene, NCI-C55232. Vioiet 3, xylol.

Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide'™ for a suppliers list

Cautlons: Xylene 15 an eye. skin, and mucous membrane irritant and may be narcotic in high concentrations. [t is a dangerous fire hazard. ;

Section 2. Ingredients and Occupationai Exposure Limits

Xylene {mixed isomers): the commercial product generally contains ~ 40% m-xylene; 20% each of o-xylene. p-xylene, and ethylbenzene: and smail
quanuues of wluene. Unpunfied xylene may contain pseudocumene.

1991 OSHA PELs 1992.93 ACGIH TLVs 1985-36 Toxicity Data®
3.hr TWA: 100 ppm (435 mg/m*) TWA: 100 ppm (434 mg/m”) Human, inhalation, TC,,: 200 ppm produced
1S-mun STEL: 150 ppm (655 mg/m*)  STEL: 150 ppm (651 mg/m’) olfaction effects, conjuncava umitation, and other
1990 IDLH Levet BEI (Biological Exposure Index): Methylhippuric  changes involving the lungs. thorax. or resprauon.
1000 ppm acids in urine at end of shift: 1.5 g/g creatinine Man, inhalaton, LC, ,: 10000 pprvé hr; toxic
PP 990 DFG (G MAK effects not yet reviewed.

1990 NIOSH RELs %'WAPIOO [(?pr::lzgyn)l&/m’) Human, oral, LDy ;: 50 mg/kg; no oxic effect noted.
TWA. 100 ppm (435 mg/m Category [: Substances with systemic effects Rat. oral. LDyo: 4300 mg/kg: toxic effect not yet
STEL: 150 ppm (655 mg/m”) Half-slife: <2hr reviewed. ‘

Peak Exposure: 200 ppm. 30 min, average vaive, '3 inhalation. LCso: 5000 pprrv4 hr: wxic effects

4 peaks per shift not yet reviewed.

« See NTOSH. RTECS (XE2100000), for additionat toxicity data.

Section 3. Physical Data

Boiling Point Range: 279 to 284 "F (137 10 140 °C)* Molecuiar Weight: 106.16
Boiling Point: ortho. 291 °F (144 °C); meta: 281.8 °F (138.8 °C); Specific Gravity: 0.864 at 20 °C/4 *C
para. 281.3 "F (138.5 'C) ater Solubility: Practically insoluble
Freezing Point/Melting Polnt: ortho. -13 °F (:25°C); Other Solubflities: Miscible with absolute aicohol, ether, and
meta: -53.3 *F(-47.4"C); para: 55w 57 ‘F(13 10 14 °C) many other organic liquids.
Vapor Pressure: 6.72 mm Hgat 70 'F (21 "O) Octanol/Water Partition CoefTiclent: logKow = 3.12-3.20
Saturated Vapor Deasity (Alr = 1.2 kg/m”): 1.23 kg/m?®, 0.077 lbs/R? Odor Threshold: 1 ppm

Appearance and Odor: Clear, sweet-smelling liquid. Viscosity: <32.6 SUS

* Matenials with wider and narrower boiling ranges are commercially available.

Section 4. Fire and Explosion Data

Flash Point: 63 o 77 °F (17 to 25 °C) CC : Autoignition Temperature: 982 °F (527 °C) (m-) [LEL: 1.1 (m-, p-); 0.9 (0-) | UEL: 7.0 (m-, p-): 6.7 (0-)

Extinguishing Media: For small fires, use dry chemical, carbon dioxide (CO,). water spray or regular foam. For large fires, use water spray, fog or
regular foam. Water may be ineffective. Use water spray w0 cool fire-exposed coniners. Unusual Fire or Explosion Hazards: Xyiene vapors or
liquid (which floats on water) may travel to an ignition source and flash back. The heat of fire may cause containers to explode and/or produce
irritating or poisonous decomposition products. g;lem may present a vapor explosion hazard indoors, outdoors, or in sewers. Accumulated static
electricity may occur from vapor or liquid flow sufficient to cause ignition. S, Fire-fighting Procedures: Because fire may produce toxic
thermal decomposition products, wear a self<ontained breathing apparams (SCBA) with a fuil facepiece operated in pressure-demand or positive-
pressure mode. Structural firefighter's protective clothing will provide limited protection. If feasible and without risk, move containers from fire area.
Otherwise, cool fire-exposed containers until well after fire is extinguished. Sty clear of unk ends. Use unmanned hose holder or monitor nozzles for
massive cargo fires. [f impossibie, withdraw from area and let fire burn. Withdraw immediately in case of any unk discoloraton or rising sound from
venting safety device. Do not release runoff from fire control methods 1 sewers or walerways.

Section S. Reactivity Data

Stability/Polymerization: Xylene is stable at room lemperature in closed containers under normal sworage and handling conditions. Hazardous
polymerization cannot occur. Xylene is easily chlorinated, suifonated, or nigated. Chemical Incompatibilities: Incompatibilities include strong
acids and oxidizers and 1.3-dichloro-5.5-dimethyl-2,4-imidazolidindione (dichlorohydrantoin). Xylene atacks some forms of plastics, rubber, and
coatings. Condltions to Avoid: Avoid heat and ignition sources and incompatibles. Hazardous Products of Decomposition: Thermal oxidative
decomposition of xylene can produce carbon dioxide, carbon monoxide, and various hydrocarbon products.

Section 6. Health Hazard Data

Carcinogenicity: The LARC.(1) NTP ' and OSHA!'%9 do not list xylene as 3 ult:?ﬂ. Summary of Risks: Xylene is an eye, mucous
membrane, and respiratory Tact iritant. [itation starts at 200 ppm; severe breathing difficulties which may be delayed in onset can occur at high
concentratons. It is & central nervous system (CNS) depressant and at high concentrations can cause coma. Kidney and liver damage can occur with
xylene exposure. With prolonged or repeated cutancous exposure, xylene produces a defauing dermatitis. Chronic loxicity is not well defined, but it
is less toxic than benzene. Prior to the 1950s, benzene was often found as a contaminant of xylene and the effects anributed to xyiene such as blood
dyscrasias are questionable. Since the late 1950s, xylenes have been virmally benzene-fres and blood dyscrasias have not been associated with
xylenes. Chronic exposure to high concentrations of xylene in animal studies have demonstrated milk reversible decrease in red and white cell

counts as well as increases in platelet counts. Continue on next page
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section 6. Health Hazard Data. continued

LAY was reported in ASSOC1ANON With workplace exposure W Ty iene pernaps due W effects on Lver melaboiism. Xylene crosses the human
7402711 24l does not appear 0 be wratogenic under conditions tested to date. Medical Conditions r\?gravaud by Long-Term Exposure: CNS.
(rawr. eve, sikin, gasgointesunal (G . Lver and kidney disorders. Target Organs: CNS, eyes, G| qact, liver, widneys. and skin. Primary
Entry Routes: Inhalauon, skin absorption tslight), eye contact. nngesuon. Acute Effects: [nhalauon of hugh xyiene concenorauons may cause
<.4Liness nausea. vomiung, and abdomunal pain; eve. nose. and threat wmauon: respualory Tact uTiaton leading to pulmonary edema (fluid i
w$hg. Owsiness, and unconsciousness. Direct eve contact can result \n conjuncuvius and corneal bums. Ingesuon may cause a burning sensanon
1 the arepharvnx and stomach and transient CNS depression. Chronic Effects: Repeated or prolonged skin contact may cause drying and defat-
wng of the skin leading w dermauus. Repeatad eve exposure o high VApOT CONCENTaLONs may cause reversible eye damage, penpheral and centraj
neuropathy. and hiver damage. Other symptoms of chronc exposure include headache, faugue, imtabulity, chronic bronchius. and GI disturbances
43 Tausea. loss of appeuite, and gas.

FIRST AID Emergency personne! shouid protect against exposure. Eyes: Do not aliow victim to rub or keep eyes ughuy shut. Gently lift eyeiids
4nd lush immediately and conunuously with flooding amounts of water unul transporied 0 an emergency medical facihity. Consult a paysician

.mmediately. Skin: Quickly remove contaminated clotung. Rinse with flooding amounts of water for at least 15 mun, W ash exposed area with soap
and waier. For reddened or blistered skun. consult a physician. Carefully dispose of conamunated clottung as ut may pose a fire hazard. Inhalation:
Remove exposed person 1o fresh awr and support breathing as needed. Monztor exposed person for respiratory diswess. Ingestion: Never give
anveng By moulh 10 an unconscious or convulsing person. Contact a porson control center and unjess otherwise advised. do not induce vormunng: If
spontaneous vomiung should occur, keep exposed person's head below the hips to prevent aspirauon (breathing liquid xylene wnto the lungs).
piraton of a few mullimeters of xylene can cause chemucal preumonitis, pulmonary edema. and hemorrhage. Note to Physicians: Hippunc acid
o1 the ether glucurorude of ortho-wluic acid may be useful in diagnosis of me1a-, para- and ortho-xyiene exposure, respectively. Consider gasmc
«vdge if a large quanuty of xylene was ingested. Proceed gasiric lavage with protection of the airway from aspirauon; consider endotracheal
‘nwbaton with inflated cuff.

Section 7. Spill, Leak, and Disposal Procedures

Spill Leak: Noufy safety personnel, evacuate all unnecessary personnel, remove all heat and ignition sources, and ventilate spul area. Cleanup
perscnnel should protect against vapor inhalanon and skin or eye contact. If feasible and without undue nsk, stop leak. Use appropriate foam o
lanket release and suppress vapors. Water spray may reduce vapor, but does not prevent 1gnition in closed spaces. For small spuils, absorb on paper
1ad evaporate tn appropriate exhaust hood or absorb with sand o some non-combusuble absorbent and place in containers for later disposal. For
urge spills dike far ahead of Liquid to conain. Da not allow xylene to enter a confined space such as sewers or drains. On land, dike 1o contain or
sivert to \mpermeable hoiding area. Apply water spray to control flammable vapor and remove material with pumps or vacuum equipment. On
wter, contan matenal with nawral barriers. booms, or weirs; apply universal gelling agent; and use suction hoses to remove spilled materiaj.
R -tany release in excess of 1000 1b. Follow applicable OSHA regulations (29 CFR 1910.120). Eavironmental Transport: Litle bioconcen.
rauon is expected. Biological oxygen demand 5 (after § days at 20 "C): 0.64 (no stated isomer). Ecotoxicity values: LDy, Goldfish, 13 mg/L/24 hr,
<onditions of bioassay not specified. no specific isomer. Environmental Degradation: [n the atmosphere, xylenes degrade by reacting with
photochemically produced hydroxyl radicals with a haif-life ranging from 1-1.7 hr. in the summes to 10-18 hr in winter or a typical loss of 67-86%
per day. Xylenes are resistant to hydrolysis. Soil Absorption/Mobillty: Xyleres have low 10 moderate adsorption o soil and when spilled on land.
wiil volatilize and leach into groundwater. Disposal: As a hydrocarbon, xylene is a good candidate for controlled incineration. Contact your suppiier
or & hicensed contractor for detailed recommendauons. Follow applicable Federal. state, and local regulations.
EPA Designations OSHA Designations
SARA Exaemely Hazardous Substance (40 CFR 355): Not listed Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)
L.stect as a SARA Toxic Chemical (40 CFR 372.65)
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U239, F003 (spent solvent)
Listed as a CERCLA Hazardous Substance® (40 CFR 302.4): Final Reportable Quantity (RQ), 1000 Ib (454 kg) [* per Clean Water Act,

Sec. 311(b)(4); per RCRA, Sec. 3001]

Section 8. Special Protection Data

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because
coniact lens use 1n indusary 1s controversial, establish your own policy. Respirator: Seek professional advice pnor to resprator selection and use.
Fellow OSHA respirator regulauons (29 CFR 1910.134) and, if necessary, wear a MSHA/NTOSH-approved respirator. For concentrations > 1000
Ppm. use any chemical cartndge respirator with organic vapor cartridges; any powered. air-purifying respirator with organic vapor cartridges; any
suppiied-air respurator; or any self-contained breathing apparatus. For emergency or nonroutine operations (cleaning spulls, reactor vessels, or
storage anks), wear an SCBA.Warning! Air-purfying respirators do not protect workers in oxygen-deficient aimospheres. If respirators are used,
Other: Wear chemically protecuve gloves, boots, aprons, and gauntlezs o prevent all skin contact. With breakthrough times > 8 hr, consider
polyvinyl aicohol and flucrocarbon rubber (Viwon) as mazerials for PPE. Ventilation: Provide general and local exhaust ventlation systems o
maintain arrbomne concentrations beiow the OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion
into the work area by controlling it at its source./'V Safety Stations: Make available in the work area emergency eyewash siations, safety/quick-
<rench showers. and washing facilities. Contaminated Equipment: Separaie contaminated work clothes from street clothes. Launder conami-
naied work clothing before wearing. Remove this material from your shoes and clean PPE. Comments: Never eat, drink, or smoke in work areas.
Practice good personal hygiene after using this material, ially before eating, drinking, smoking, using the toilet, or applying cosmetics.

Section 9, Special Precautions and Comments

Storage Requirements: Store in clearly labelled, Gghty closed, continers in & cool, well-ventilaied place, away from strong oxidizing materials
and heat and ignition sources. During transferring operations, electrically ground and bond mewl containers. Engineering Controls: To reduce
potenua] health hazards, use sufficient dilution or local exhaust ventilation Lo control airborne contaminants and (o maintain concentrations at the
lowest pracucal level. Use hermetically sealed equipment, transfer xylene in enclosed systems, avoid associated with open evaporating
surfaces. and provide sources of gas reiease with enclosures and local exhaust ventilation. Use Class l!Gmup D electrical equipment. Administra-
tive Controls: Establish air and biological monitoring programs and evaluate regularly. Consider preplacement and periodic medical examinations
including a compiete blood count, a routine urinalysis, and liver function tests. onsider hematologic studies if there is any significant contamination
of the solvent with benzene. If feasible, consider the replacement of Xylene by less toxic soivents such as petrol (motor fuel) or white spirit. Before
carrying out maintenance and repair work, steam and flush all equipment to remove any xylene residves.

Transportstion Data (49 CFR 172.101)

DOT Shipping Name: Xylenes  Packaging Authorizations Quantity Limitations Vessel Stowage Requirements
DOT Hazard Class: 3 a) Exceptions: 173.150 a) Passenger, Aircraft, or Railcar: S a) Vessel Sowage:
B%:«rolg ”ﬁ.‘.”ém x b) Nonbulk Packaging : 173.202  b) Cargo Aircraft Only: 60L b) Other: -
ac 2 ing-
DOT Label: P e Liquid ¢) Bulk Packaging: 173242

Special Provisions (172.103): T1

MSDS Collection Referemces: 26,73, 39, 100, 101, 103, 124, 126, 127, 132, 133, 136, 139, 140, 148, 149, 153, 159, 163, 164, 167, 171, 174, 176, 180.
Prepared by: MI Wunh, BS; industrial Hygione Review: PA Roy, MPH, CTH; Medical Review: W Silverman, MD
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. Material Safety Data Sheets Collection:
Genium Publishing Corporation

@ 1145 Catalyn Street Sheet No. 713
Schenectady, NY 12303-1836 USA Lead (Inorganic)
{518) 377-8854
e Issued: 8/90
Section 1. Material Identification 32
Lead (Inorganic) (Pb) Description: Exists widely throughout the world in 2 oumber of ores. [ts main commercial source R 0 Genium
is galena (lead suiphide). Lead mineral is separated from crude ores by blast-furnace smeiting, drossing, or electrolytic I 4
refining. Lead is used mostly in manufacturing siorage batieries. Other uses are in manufacturing tetraethyllead and both S - o
organic and inorganic iead compounds in ceramics, plastics, and ¢lectronic devices; in producing ammunition, solder, K 0 0 0
cable covering, sheet lcad, and other metal products (brass, pipes, caulking); in metallurgy; in weights and as ballast; as a
chemical intermediate for lead alkyls and pigments; as a constuction material for the tank linings, piping, and equipment HMIS
used to handle the corrosive gases and liquids used in sulfuric acid manufacturing, petroleum refining, halogenation, sul- H 3
fonation, extraction, and condensation; and for x-ray and atomic radiation protection. F o1
Other Designations: CAS No. 7439-92-1, lead oxide; lead salts, inorganic; metallic lead; plumbum. R 0
Mapufacturer: Contact your supplier or distributor. Consult the latest Chemicaiweek Buyers' Guide™ for a suppliers list. PPG*

Cautlons: /norganic lead is a potent systemic poison. Organic lead (for example, tetracthyl lead) has severe, but different, health effects. * Sec. 8
Occupational lead poisoning is due (o inhalation of dust and fumes. Major affected organ systems are the nervous, blood, and reproductive
systems, and kidaeys. Health impairment or discasc may result from a severe acute short- or long-ieTm exposure.

| systems, and kidoeys, Health impammoere o7 27—
Section 2. Ingredients and Occupational Exposure Limits
Lead (inorganic) fumes and dusts, as Pb, ca 100%

1989 OSHA PELs (Lead, inor- 198990 ACGIH TLYV (Lead, 1985-86 Toxicity Datat
anic compounds) ic, fumes and dusts) Human, inhalation, TC,; 10 ug/m’ affects gastrointestinal tract
g-h.r TWA: 50 pg/m’ TLV-TWA: 150 pjg/m’ and liver
Action Level TWA®: 30 yg/m’ Human, oral, TD,: 450 mg/kg ingested over 6 yr affects
peripheral and central nervous systems
29 CFR 1910.1025 Lead Standard 1988 NIOSH REL Rat, oral, TD,; 790 mg/kg affects muitigeneration reproduction
Blood Lead Level: 40 ug/100 g 10-hr TWA: <100 pg/m’

* Action level applies 10 exposure without regard to respirator use.
+ See NIOSH, RTECS (QF7525000), for additional mutauve, reproductive, and toxicity data.

Section 3. Physical Data

Bolling Point: 3164 'F (1740°C) Moiecular Welght: 207.20
Mellini Poinat: 6213 "F (3274 °C) Specific Gravity (20 °C/4 "C): 11.34
a) : 1.77 mm Hg at 1832 ‘F (1000 °C) Water Solubility: Relatively insoluble in hot or- cold water*

) '
Viscosity: 3.2 cp a1621.3 'F (3274 )
Appearance and Odor: Bluish-white, silvery, gray, very soft metal.

« Lead dissolves more easily at a low pH.

Section 4. Fire and Explosion Data - ,
Flash Polnt: None reported Autoignition Temperature: Noune reported [ LEL: None reported | UEL: None reported

Extioguishing Media: Use dry chemical carbon dioxide, water spray, or foam 10 extinguish (ire.
Unusual Fire or Explosion Hazards: Flammable and moderately explosive in the form of dust when exposed to heat or flame.
Special Fire-fighting Procedures: isolate hazard ares and deny eatry. Since fire may produce toxic fumes, wear a self-contained breathing
apparatus (SCBA) with a fuil facepiece operated in the pressure-demand or positive-pressure mode md full protective equipment. Be aware of
runoff from fire control methods. Do not reiease 10 sewers or WALCTWaYs.

Section 5. Reactivity Data
Stability/Polymerization: Lead is stable at room temperature in closed containers under normal storage and handling conditions. It tarnishes on
exposure to air. Hazardous polﬁinﬁm cannot OcCur. )
Chemical Incompatibilities: Mixtures of hydrogen peroxide + trioxane explode on contact with lead. Lead is incompatible with sodium azide,
zirconium, disodium scetylide, and oxidants. A violeot reaction on iﬁiﬁon may occur with concentrated hydrogen peroxide, chlorine trifluoride,
sodium acetylide (with powdered lead), ammonium nitrate (below 200 “C with powdered Jesd). Lead is attacked by pure water aod weak organic
acids in the presence of oxygen. Lead is resistant to tap water, hydrofluoric acid, brine, and solvents.
Counditions to Avold: Rubber gloves containing lead may ignite in pitric acid.
Wm Products of Decomposition: Thermal oxidative decomposition of lead can produce highly toxic fumes of lead.

Section 6, Health Hazard Data
Carcinogenicity: Although the NTP and OSHA do not list lead as & carcinogen, the IARC lists it as probably carcinogenic 10 humans, but having
(usuatly) oo human evidence. However, the literature reports innmuoflad-inducedmlnm.bombenignmdmdisnml. of the kidoey and
other organs in laboratory rodents. Excessive exposure to lead has resulted in neurologic disorders in infants. Experimental studies show lead has
mp:oducﬁveuﬂmmeﬂminmnmuimHummlzmdfemhmpmducﬁvuﬂecumdndmmm. )
SnmmarydmWhapmuspmgoinnmnfuuvuiuyofagusym.hcmgmmmqmmuys,mmuve
gysmbbodfmuudguminmu( l)sym.'lhemtimpomtwayleadenmthebodyisﬂnouhinhllmwmcmmobe
ingested when lead dust or unwashed hands contaminate food, drink, or cigareges. Much of ingested lead passes through feces without absorption
into the body. Adults may absorb ouly 5 1o 15% of ingested lead; children may absord a much larger fraction. Once in the body, lead enters the
pbodsmndcmulmmvciouagm. Lead concentrates and remains in booe for many years. The amount of lead the body stores
increases as exposure continues, with possibly cumulative effects. Depending on the dose entering the body, lead can be deadly within several
days or affect health after many years. Very high doses can cause brain damage (encephalopathy). . . .
Medical Conditions Aggravated by Exposure: Lead may aggravate nervous system disorders (e.gl;:gilep:y. peuropathies), kidney diseases,
high blood pressure (hypertension), Infertility, and anemia. Lead-induced anemia and its effecton b presssure can aggravate cardiovascular

Continue on next page
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No. 713 Lead (Inorganic) 8/90

Section 6. Health Hazard Data, continued

Target Organs: Blood, central and peripheral nervous systems, kidneys, and gastrointestinal (GI) ract.

Primary Entry Routes: inhalation, ingesuon.

Acute Effects: An acute, short-term dose of lead could cause acule encephalopathy with seizures, coma, and death. However, short-term

exposures of this magnitude are rare. Reversibie kidney damage can occur from acule exposure, as well as anenua. ’

Chronic Effects: Symptoms of chronic long-term overexposure include appetite loss, nausea, metallic taste in the mouth, tead line on gingival
um) tissue, constipation, anxiety, anemia, pallor of the face and the eye grounds, excessive tiredpess, weakness, insomnia, headache, nervous iur-

ntability, fine wemors, numbaess, muscie and joint pan, and colic accompanied by severe abdominal pain. Paralysis of wrist and, less often,

any, symptoms appear until severe ‘k‘ldne%n ¢ has occurred, Reproductive damage is characterized by decreased sex drive, teace, and
stenility in men; and decreased fertility, abno menstrual cycles, and miscarriages in women, Unborn children may suffer neurologic d
or developmental probiems due to excessive lead exposure in pregnant women. Lead poisoning's severest result is encephalopathy manifested by
i_c&m h;aln]i)achc, convulsions, coma, delirtum, and possibly death.

ST
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical
facility. Consult a physician immediately. ‘ .
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. Coasult a physician if any health
compiaints develop. .
Inhalation: Remove exposed person to fresh air and support brea as needed. Consult a physician.
Ingestion: Never give anything by mouth {0 an unconscious or convulsing person. If large amouants of lead were ingested, induce vomiting with
“ Ipecac syrup. Consult a physician immediately.
After first aid, get appropriate in-piant, paramedic, or community medical support.
Physician's Note: For diagnosis, obtain blood cPﬂ:ssm'e. blood lead level (PbB), zinc pmtogorphyrin (ZPP), complete blood count for microcytic
anemia and basophilic s&p%lli%. urinalysis, and blood urea nitrogen (BUN) of creatinine. Examine peripheral motor neuropathy, allor, and
gingival lead line. Use Ca- A to treat poison, but never chelate prophylactically. Consult an occupational physician or toxicologist.

ankle extensor muscles may occur after years of increased lead absorption. Kidney disease may also result from chronic overexposure, but few, if

Section 7. Spill, Leak, and Disposal Procedures

SpilVLeak: Notify safety personnel and evacuate ali unnecessary personnel immediately. Cleanup personnel should protect against inhalation of
dusts or fume and contact with skin or eyes. Avoid creating dusty conditions. Water sprays may be used in large quantities to prevent the forma-
tion of dust. Cleanup methods such as vacuuming (with an appropriate filter) or wet mopping minimizes dust dispersion. Scoop the spilied
material into closed containers for disposal or reclamation. Follow applicable OSHA re%mons (29 CFR 1910.120).

Dt; De; Cont;cl your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local reguiations.
E at

Listed as ?RCRA Hazardous Waste (40 CFR 261.33, A dix I-—EP Toxicity Test Procedures)

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Re ble Quantity (RQ): 1 1b (0.454 kg) (* per Clean Water Act, Sec. 307(a))
SARA Extremely Hazardous Substance (40 CFR 355): Not li

Listed as a SARA Toxic Chemical (40 CFR 372.65)

OSHA Designations

Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)

Section 8. Special Protection Data

O S I e s
Goggles: Wear protective eyegiasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
Respirator: Seek professional advice prior to respirator seiection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces-

sg wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vesseis, or storage tanks), wear an

SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.

Other: Wear impervious gloves, boots, sprons, aut.ldgaumlas to prevent skin contact. Protective clothing made of man-made fibers and lacking

turo-ups, pleats, or pockets retain less dust from lead.

Ventilation: Provide general and local ventilation systems to maintain airboroe concentrations beiow the OSHA PELs (Sec. 2). Local exhaust

ventilation is pxefeneg since it ts contaminant dispersion into the work ares by controlling it at its source '™

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-dreach showers, and washing facilities.

Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and ail lenses concentrate, irmitants. Remove this

material from your shoes and equipment. Launder contaminated clothing before wearing.

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially washing hands before

eating, drinking, smoking, using the toilet, or applying cosmetics.

Section 9. Special Precautions and Comments

Storage l:summenn: Store in tightly closed containers in & cool, dry, weil-ventilated area away from all incompatible materials, direct
sunlig heat and ignition sources.
Engin Controls: Educate worker about lead's hazards, Follow and inform employees of the lead standard (29 CFR 1910.1025). Avoid in-
halation of lead dust and fumes and ingestion of lead. Use only with sppropriate personal protective gear and adequate ventilation, [nstinite &
?n?ilnw;y protection pmggm that 111_:*:&“ regular training, maintenance, inspection, and evaluation. A.\;ohng cruu:gd %ty conditions. Segregate

aunder contaminated clothing. tions 10 protect laundry personnel. Practice i usekeepiog procedures.
For a variety of reasons, the lead concennmmin wmhoomm air may not correlate with the ﬁ:‘ammh mmm i
Other Precautions: Provide preplacement and periodic medical examinations which ﬁhmn blood, pervous system, gastroiptestinal tract, and
kidaeys, including a complete blood count and urigalysis. Receive a compiete hisgz inciuding previous surgeries and hospitalization, allergies,
smo;u:F hism:nhql consumption, proprietary drug intake, and occupational and nonoccupational lead exposure. Maintain records for

survei airborne exposure moaitori loyeecomph.inu.uﬂphyﬁcin‘swnﬂmopinwqurnmwymordmmnof
employment plus 20 years. Measurement of blood lead evclog’ba) and zinc pmmfotphyrin (ZPP) are useful indicators of your body's lead
absorption level. Maintain worker PbBs at or below 40 ug/100 g of whole blood. To minimize adverse uctive heaith effects to parents and
developing (etus, maintain the PbBs of workers intending to have childrea below 30 ug/100 g. Elevated PbBs increase your risk of discase, and
the longer you have eievaied PbBs, the greater your chance of substantial permanent damage.
Transportation Data (49 CFR 172.102)

MO Shlpplni Name: Lead compounds, soluble, n.o.a.
IMO Hazard Class: 6.1
ID No.: UN2291
MO Label: St. Andrews Cross (X, Stow away from foodstuffs)
IMDG Packaging Group: 1l

MSDS Collection References: 26, 38, 73, 84, 85, 83, 89, 90, 100, 101, 103, 109, 124, 126, 132, 133, 134, 136, 138, 139, 142, 143
Prepared by: MJ Allison, BS; Industrial Hyglese Review: DJ Wilson, CIH; Medical Review: MJ Upfal, MD, MPH; Edited by: JR Stuart, MS
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Material Safety Data Sheets Collection:
Genium Publishing Corporation

1145 Cataiyn Street Sheet No. 467
Schenectady, NY 12303-1836 USA Automotive Gasoline, Lead-free
(518) 377-8854

Issued: 10/81 Revision: A, 9/91
Automotive Gasoline, Lead-free, Description: A mixture of volatile hydrocarbons composed maiply of branched-chain R 1 NFPA
paraffins, cycloparaffins, olefins, naphthenes, and aromatics. In general, gasoline is produced from petroleum, shale oil, I 2 o
‘Athabasca tar sands, and coal. Motor gasolines are made chiefly by cracking processes, which convert heavier petroleum S 2 0 o
fractions into more volatile fractions by thermal or catalytic decomposition. Widely used as fuel in internal combustion 1‘( 4 0
engines of the spark-ignited, reciprocating type. Automotive gasoline has an octane number of approximately 90. A high abssg’r';“ on
coplent of aromatic hydrocarbons and a consequeat high toxicity are also associated with a high octane rating. Some HMIS
gasolioes sold in the US contain a minor proportion of tetraethylilead, which is added in concentrations not exceeding 3 ml H 2
per gallon to prevent engine “"knock.” However, methyl-tert-butyl cther (MTBE) has almost completely replaced E ?
tetracthylicad,
Other Designations: CAS No. 8006-61-9, benzin, gasoline, gasolene, motor spirits, natural gasoline, petrol. ?22?8

Manufacturer: Coatact your supplier or distributor. Consult latest Chemical Week Buyers’ Guide™ for a suppliers list.

Cautions: [nhalation of automotive gasoline vapors can cause intense burning in throat and lungs, central nervous system (CNS)

depression, and possibie fatal pulmonary edema. Gasoline is a dangerous fire and explosion hazard when exposed (o heat and flames,
Section 2. Ingredients and Occapational Exposure Limits
Automotive gasoline, lead-free®
1990 OSHA PELs 1990-91 ACGIH TLVs 1985-86 Toxicity Data®
8-hr TWA: 300 ppm, 900 mg/m’ TWA: 300 ppm, 890 mg/m’ Man, ishalation, TC, ,: 900 ppav1 hr; toxic effects include sense
15-min STEL: 500 ppm, 1500 mg/my’ STEL: 500 ppm, 1480 mg/m’ organs and special senses (conjunctiva irritation), behavioral
(hallucinations, distorted perceptions), lungs, thorax, or
1990 NIOSH REL respiration (cough)
None established Human, eye: 140 ppnv'8 hr; toxic effects include mild irritation

Rat, inhalation, LC,,; 300 g/m¥$ min

* A typical modern gasoline compositioa is 80% paraffios, 14% aromatics, and 6% olefins. The mean benzene content is approximately 1%. Other additives include
sulfur, phosphorus, aod MTBE.
1 See NIOSH, RTECS (LX3300000), for

sditional toxicity data.
”

Boiling Pofnt: Initially, 102 °F (39 "C); after 10% distilled, 140 ‘F Density/Specific Gravity: 0.72 to 0.76 at 60 'F (156°C)
(60 °C); after 50% distilled, 230 °F (110 °C); after 90% distilled, ‘Water Solubllity: Insoluble
338 °F (170 *C); final boiling point, 399 °F (204 *C)

Vapor Density (air = 1): 3.0t0 4.0

Appearance and Odor: A clear (gasoline may be colored with dye), mobile liquid with a characteristic odor recognizable at about 10 ppm in air.

Flash Point: 45 °F (-43 "C) tion Temperature: 536 to 853 °F (280 to 456 °C) | LEL: 1.3% v/v UEL: 6.0% viv
Extinguishing Media: Use dry chemical, carbon dioxide, or alcohol foam as extinguishing media. Use of water may be ineffective o extinguish
fire, but use water spray 1 knock down vapors and to cool fire-exposed drums and tanks (o prevent pressure rupture. Do not use a solid stream of
water since it may spread the fuel.

Unusual Fire or Explosion Hazards: Automobile gasoline is an OSHA Class IB flammable liquid and a dangerous fire and explosion hazard

when exposed to heat and flames. Vapors can flow to an ignition source and flash back. Automobile gasoline can siso react violently with

oxidizing agents.

Special Fire-fighting Procedures: [solate hazard area and deny entry. Since fire may produce toxic fumes, wear a seif-contained breathing

apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode, and full protective clothing. When the fire is
extinguished, use nousparking tools for clemup. Be aware of rupoff from fire control methods. Do not reiesse (o sewers or waterwa

bllltyl-l;olymerlnﬂon: Automotive gasoline is stable at room temperature in closed containers under normal strage and handling conditions.

Hazardous polymerization caanot occur.

Chemical Incompatibllities: Automotive gasoline can react with oxidizing materials such as peroxides, nitric acid, and perchlorates.

Conditions to Avoid: Avoid heat and ignition sources.

Hazardous Products of Decomposition: Thermal oxidative decomposition of automotive gasoline can produce oxides of carbon and partially

oxidized hydrocarbous.

Copyrigit © 1991 Genium Pedtishing Corpartion.
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No. 467 Automouve Gasoline, Lead-free  9/91
Section 6. Health Hazard Data

Carcinogenicity: In 1990 reports, the [ARC list gasoline as a possible human carcinogen (Group 2B). Although the [ARC has assigned an overall
cvaluauon W gasoline, it has not assigned an overall evaluaton to specific substances within this group (inadequate human evidence).
Summary of Risks: Gasoline vapors are considered moderately JOISODOUS. Vapor inhalation can cause central nervous system (CNS) depression
and mucous membrane and respiralory tract imtanoo. Bnef inhalauoas of high concentrations can cause a fatal pulmonary edema. Reported
responses o gasoline vapor concentrauoos are: 160 to 270 ppm causes eye and throat uritation wn several hours; 500 to 900 ppm causes eye, nose,
and throat umitation, and dizziness in | hr; and 2000 ppm produces mild anesthesia in 30 min. Higher concentrations are intoxicating in 4 to 10
minutes. If large areas of skin are exposed to gasoline, loxic amounts may be absorbed. Repeated or prolonged skin exposure causes dermatitis.
Certain individuals may develop hypersensitivity. Ingestion can cause CNS depression. Pulmonary aspiration after ingestion can cause severe
neumonitis. 1o adults, 1agestion of 20 to 50 g gasoline may produce severe symptoms of poisoning.
Medical Conditions Aggravated by -Term Exposure: None reported.
Target Organs: Skin, eye, respiratory and central nervous systems.
Primary Eatry Routes: {ghalation, ingestion, skin contact
Acute Effects: Acute inhalation produces intense nose, throat, and lung irritation; headaches; blurred vision; conjunctvitis; flushing of the face;
mental confusion; staggering gait; slurred ;rch; and unconsciousness, sometimes with convulsions. Ingestion causes incbriation (drunkenness),
vomuting, dizziness, fever, drowsiness, confusion, and cyanosis (a blue to dark purplish coioration of skin and mucous membrane caused by lack
of oxygen). Aspiration causes choking, cough, shortness of breath, increased raie of respiration, excessively rapid heartbeat, fever, bronchits, and
poneumonitis. Other symptoms following acute exposure include acute hemorrhage of the pancreas, fatty degeneration of the liver and kidneys,
and passive coogestion of spleen.
Chronlc Effects: Chronic inhalation results in al:rpeme loss, nausea, weight loss, insomnia, and unusual sensitivity (hyperesthesia) of the distal
extremitics followed by motor weakness, muscular degeneration, and diminished tendon reflexes and coordination. Repeated skin exposure can
. cause blistering, drying, and lesions.
FIRST AID
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical
facility. Consuit a physician immediately. .
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a
E\hysicim. ash affected area with soap and water.
nhalation: Remove exposed person to fresh air and support breathing as needed. :
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If mpesu:d, do not induce vomuting due to aspiration hazard.
Give couscious victim a mixture of 2 tablespoons of activated charcoal mixed in 8 oz of water to drink. Coasult 3 physician immediately.

After first aid, get appropriate in-plant, paramedic, or community medical support.
Section 7. Spill; Leak; and  Procedures

Spill/Leak: Notify safety personnel, evacuate all unnecessary personnel, remove heat and ignition sources, and provide maximum explosion-proof

ventilation. Clea.m_lg personnel shouid protect against vapor inhalation and liquid contact. Use nonsparking tools, Take up small spills with sand or

other noacombustibie adsorbent. Dike storage areas to control leaks and spills. Follow applicable OSHA reguiations (29 CFR 19T0.120).

Aquatic Toxicity: Bluegill, freshwater, LC,_, 8 ppm/96 hr.

gllf ols)al: lgCom‘aocz your supplier or a licensed coatractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
esignations

RCRA Hazardous Waste (40 CFR 261.21): Characteristic of ignitability

CERCLA Hazardous Substance (40 CFR 302.4): Not listed

SARA Extremely Hazardous Substance (40 CFR 35S5): Not listed

SARA Toxic Chemical (40 CFR 372.65): Not listed

QSHA Designations

Listed as an Air Cootaminant (29 CFR 1910.1000, Table Z-1-A)

Goggiles: Wear protective eyeglasses or che safety goggies, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Since
contact lens use in industry is coptroversial, establish your own po:i:z.
Respirator: Seek professionai advice prior o respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if
necessary, wear a IOSH-apartoved respirator. There are no specific NIOSH recommendations. However, for vapor concentrations not immedi-
ately dangerous o life or health, use chemical cartridge respirator equipped with organic vapor cartridg%s), or a supplied-air respirator. For
emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA.
protect workers in oxygen-deficient atmospheres.
Other: Wear impervious gloves, boots, aprons, and gauntlets io prevent prolonged or repeated skin contact. Materials such as neoprene or
polyvinyl alcohol provide excelient/good resistance for protective clothing. Note: Resistance of specific materials can vary from product to
roguct.
Efentuauon: Provide general and local explosion-proof exhaust ventilation systems o maintain airborne concentrations below the OSHA PELs
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.™
Safety Stations: Make available in the work ares emergency eyewash stations, safeﬂqnick—duneh showers, and washing facilities,
Contaminated Equipment: Remove this material from your s and equipment. [aunder contaminated clothing before weariog. o
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especiaily before eating, drinking,

smoking, using the totlet, or applying cosmetics.

arning! Air-purifying respirators do not

-4

Storaﬁe ﬁ?qulremeuts: Stbte in closed containers in a cool, dry, well-ventilated area away from heat and ngmion sources and spotg oxidiziig
igent;.edl’mtect cm:ta’i_xe:ﬂeres“1 from physical damage. Avoid direct sunlight Storage must meet requirements of OSHA Class IB liquid. Outside or

etached storage pre. . )
Eangineering Controls: Avoid vapor inhalation and skin or contact. Consider 2 respiratory protection program that includes regular traimng,
mxgntznce. inspection, and evnlﬂ:ion. Indoor use of this mey:mll requires explosion-proof exhaust ventiiatuon to remove vapors. Only use
giaesoune :; a 15“' socér‘cﬂe due to its volatility and flammable/explosive ature. Practice good personal hygicne and housekeeping procedures. Wear
clean work ciothing daily.

DOT Shipping Name: Gasoline ('T!uding e hoad oo a})nlon, 1% MO Shipping Name: Gasoline
ame: Gaso inc casing- natur p ame:

DOT anard lass: Flammable liquid # MO Hml:'d%hﬂ 31

ID No.: UN1203 ID No.: UN1203 .

DOT Label: Flammable liquid IMO Label: Flammable liquid

DOT Packaging Exceptions: 173.118 IMDG Packaging Group: 11

DOT Packaging Requirements: 173.119

———

MSDS Collection References: 26, 73, 89, 100, 101, 103, 124, 126, 127, 132, 133, 136, 138, 140, 143, 146, 153, 159

Prepared by: M Allison, BS; Industriat Hygiene Review: DJ Wilson, CIH; Medical Review: W Silvermag, MD; Edited by: JR Stuart, MS -

Copyright © 1991 ry Gendarn Pablishing Corporation, Asy cowsmarcial as or reprotection wihout e peblisiars pecmissice is prohirird. Jedgmemas st 10t sy of DANMSE Berein fof (8 ParcimLeTd U< es
e iy ¢ p » Iuy.mupm-—nun-u-“-nmduma-—mmmu-n-m“ﬂnnmﬂ"“
10 responaibity a8 10 1 aCCANEY Of SAY of Sch fOTRAtion for epplication 10 e Parchasers iatanded purposs o for couseywmmen of ¥ weL
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APPENDIX B

Respirator Protection Program for ORU West Nyack Investigation






Health and Safety Plan
Orange & Rockland Utilities, Inc.

APPENDIX B
RESPIRATOR PROGRAM FOR ORU WEST NYACK

The following respirator program is in accordance with OSHA 29 CFR 1910.134 Respiratory
Protection Program requirements. This program governs the selection and use of respirators on-site.
Respirators for Rust employees will be provided by Rust. The respirator protection program will be
administered by, and is the responsibility of, the REHSM and/or SSO for the site. Subcontractors
(e.g., drillers) will furnish their own respirators and medical surveillance for their employees. The
REHSM and/or SSO will be responsible for ensuring that they are in compliance with this respirator
program.

The respirators will be selected according to the hazard and level of protection determined by
monitoring action levels and the decision of the REHSM and/or the SSO. The respirators and levels

are!

Level Respirator

B Positive Pressure-Pressure Demand SCBA or Supplied Air Respirator with 5-minute
escape bottle. Level B is >50 ppm or >2.5 mg/m3 particulates in BZ above
background in (BZ).

C Full-face air purifying respirator with combination dust (HEPA) and organic

vapor/acid gas cartridge. Level C is 5 ppm to 50 ppm above background VOC’s or
1.0 to 2.5 mg/m3 particulates in BZ based on identification of contaminant present.
The full facepiece respirator with combination dust and organic vapor/acid gas
cartridge will be appropriate for the dust conditions and organics that may be
encountered.

D No respirator required. Continuous reading of background to 5 ppm VOC’s or <1.0
mg/m3 particulates in the worker’s BZ based on identification of contaminant
present.

The respirator users will be fit tested with the size, style, and make of the respirator they will be
using on-site. The fit test will be recorded and these Fit Test Records will be maintained in the
Command Post.

Employee respirator training is provided on an annual basis and at site-specific training sessions.
This training includes:

. A discussion of the nature of the respiratory hazards and the dangers if the respirator
is not used propertly.
. The reasons that respirators are required for protection, along with any engineering

controls that may be used.

Rust Environment & Infrastructure Page i
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Health and Safety Plan
Orange & Rockland Utilities, Inc.

. Instruction in the selection, use, sanitary care, maintenance, proper storage, and
limitation of the full facepiece respirator with combination cartridge, and the SCBA.
. Practice in proper fitting, wearing, adjusting, and checking face seal of the respirator.

An opportunity to handle the respirator.
Instruction on how to recognize and cope with emergency situations requiring
respiratory protection.

" Explanation of the requirements for a self-contained breathing device for work in

unknown concentrations and Immediately Dangerous to Life or Health (IDLH)
atmosphere and for fire fighting.
Explanation of the medical surveillance program and how it relates to respirator use.
Explanation of the requirements for maintaining a tight seal, why beard and facial
hair is prohibited, and why use of contact lenses while wearing respirators is
prohibited.

Respirators will be assigned to individual workers. Each individual shall be responsible for cleaning
and maintaining their assigned respirator. They will be cleaned and disinfected before being
reassigned. Respirators will be cleaned after each day of work according to manufacturer’s
instruction. The cleaning will be done at the Command Post. Used cartridges will be disposed of and
replaced with new ones.

After cleaning, the respirators will be inspected and checked for defects such as excessive dirt, cracks
or other distortions, scratches, incorrectly mounted lens, broken or worn cartridge holders on the
facepiece, breaks, loss of elasticity, broken buckles, and excessively worn serrations on head harness
that may cause slippage on the head straps or head harness.

Further checks include:

a) A check of the tightness of the connections.
b) A check of the facepiece, valves, connecting tube, and canisters.
c) A check of the regulator and warning devices on SCBA for proper functioning.

d) For air purifying:

(N Check the exhalation valve after removing its cover for:

o Foreign material, such as detergent residue, dust particles, or human
hair under the valve seat

0 Cracks, tears, or distortion in the valve material

o Improper insertion of the valve body in the facepiece

o Cracks, breaks, or chips in the valve body, particularly in the sealing
surface

o Missing or defective valve cover

o Improper installation of the valve in the valve body.

(2) Check the air purifying elements for:
o Incorrect cartridges, canister, or filter for the hazard

Rust Environment & Infrastructure Page ii
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Health and Safety Plan
Qrange & Rockland Utilities, Inc.

o} Incorrect installation, loose connections, missing or worn gaskets, or
cross threading in holder

o Expired shelf life of cartridge or canister

¢} Cracks, dents, or breaks in the cartridge or canisters case

o Evidence of prior use of cartridge or canister, such as broken seal tape

foil or other sealing material.

3 Check the corrugated breathing tube for:

o Broken or missing end connectors, gaskets, or O-rings

o Missing or loose hose clamp

o Deterioration (done by stretching hose and looking for cracks).
e) For air supplied respirators, check the air supply system for:

(1 Integrity and condition of air supply lines and hoses, including attachments
and end fitting

(2) Correct operation and condition of all regulators, valves, or other air-flow
regulators

(3) If SCBA, that the cylinder is sufficiently charged for the intended use,
preferably fully charged (mandatory on an emergency device). The
emergency SCBA will have a tag for logging in the monthly inspections.

Monitoring of the work area will be performed and the results will be used to select the appropriate
level of protection. Refer to air monitoring section of the HASP (Section 9.0).

This program will be re-evaluated and revisions and updates added regularly.

Persons will not be assigned to tasks requiring the use of respirators unless it has been determined
that they are physically able to perform the work and use the equipment. The Rust Medical Director
will determine what health and physical conditions are pertinent.

Only those respirators jointly approved by NIOSH/MSHA shall be used. All component parts
(e.g., canister, replacement straps, etc.), will be of the same make.

Rust Environment & Infrastructure Page iii
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APPENDIX C

Health & Safety Field Forms

Supervisor’s Incident Report (SIR)
Job Exposure Report

HASP Modification Form

Site Safety Meeting Form (or
Document in Field Log Book)
Instrument Calibration Form (or
Document in Field Log Book)
Atmospheric Monitoring Form (or
Document in Field Log Book)

First Aid Log






m ENVIRONMENT &
INFRASTRUCTURE Supervisor's Incident Report

Date of this report: / /
Fax this report within 24 hours to Rust International Inc.: 708-916-0592 Telephone: 708-684-7832
Autention: Claims Management Department
Group: R66 (RustE&I) Region: Office/Division:
TYPE OF INCIDENT: Inspection: Accident: Injury: Spall: Fire: Other:
Agency: Inspector's Name: Type Inspection:
Agency Address: Phone:
EMPLOYEE INFORMATION:
Employee's Name: i Social Security No.:
Address: Phone:
Date of Birth: Number of Minor Marital  Single Widowed
Dependents: Status: Married Divorced
Date of Hire: Wage Rate: § Hourly: Annually: Job No.:
Employee Hours on Date of Incident: Employee Hrs. on Project: Days/Wk.: Hrs./Day:
Employee's Occupation Years of Expenence in
When Incident Occurred?: This Occupation?:
INCIDENT INFORMATION:
Date of Incident: Time: Witness(s):
Date Reported to Supervisor: Was Incident Believed to be Result of Employment?: Yes No
If on Job Site, Location on Job Site
Name of Job: Where Incident Occurred:
Address Where Incident Occurred:
If First Aid Applied, by Whom:
Type of Injury and Part of Body Affected:
Name/Address Medical Provider:
Brief Description of Incident:
Employee Activity at Time of Incident:
Description of Property Damaged:
OSHA 200 LOG INFORMATION:
Is incident OSHA Yes [  Doesincident Yes [  Doesincidentinvolvedlost  Yes []
recordable?: No D involve fatality?: No D time/restricted activity?: No D
Does incident involve Yes B Does incident Yes B
medical treatment?: No involve first aid only?: No Current Status:
Employee's Project
Supervisor: Manager:

See reverse side for instructions.

Rev. 11/94 F036/Corp. H&S



ENVIRONMENT &
INFRASTRUCTURE

Job Exposure Report

[nstructions: This report is to be completed by the Site Safety Officer at the end of each Rust E&I Employee's participation
in site activities. A copy of this report must be submitted to the REHSM for placement in the employee's

medical file.

Employee Name:

Social Secunity Number:

Project Name:

Project Number:

Location:

Site Function:

Level of Protection:

Dates of Site Participation:

1. Were action levels exceeded in the work area (breathing zone)? Yes No
2. If yes, list type of monitoring and readings:
3. List known or suspected contaminants on-site (list from HASP):
4. Personal exposure monitoring data attached? Yes No N/A
SSO Name (Print):
SSO Signature:
Date:
Rev. 11/94

F026/Corp.H&S
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m ENVIRONMENT & Health and Safety Plan
INFRASTRUCTURE Field Modification Form

PageNo. ____ of
Project:

Project Location:

Project No..
Site Safety Officer:
Field Modification to HASP:
Prepared By:

Site Safety Officer Date
Accepted By:

Rust Environment & Infrastructure Field Manager Date
Accepted By:

Contractor Representative (If Applicable) Date
Approved By:

Rust Environment & Infrastructure Region Environmental Date

Health and Safety Manager or Alternate HASP Reviewer

NOTE: Field Modifications to HASPs must be discussed with the Rust Environment & Infrastructure REHSM or
CEHSD with subsequent written approval. Secure approval through fax.

Rev. 11/94 F029/Corp. H&S



m ENVIRONMENT &
INFRASTRUCTURE

Site Safety Meeting

Project:

Project Number:

Meeting Conducted By:

Date:

Pzige of

Time:

Name
‘Summary Of Items Discussed:

Signature

Personnel Present

Name

Representing

Signature
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Rev. 1194

NOTE: Place in project files.

F027/Corp. H&S



ENVIRONMENT & Health and Safety
INFRASTRUCTURE Instrument Calibration Log
INSTRUMENT:
Actual
Date Known Instrument Adjustments Calibrated
Calibrated Standard Reading Made By Comments
COMMENTS:

Rev. 11/94

NOTE: Place in project files and/or Instrument Maintenance file.

FO37/Markeiz



R““ ENVIRONMENT & Atmospheric Monitoring Log

INFRASTRUCTURE Field Health and Safety
Page of
Date / /
Circte: Sun Mon Tue Wed Thu Fri Sat
Site: Project No.:
Site Safety Officer:

Action Levels: D D-——'—D C D—-—D B D———-D' (Stop work, call in for instructions)
(Check box and write in levels for upgrade)

Task/Equipment:
Weather:
Time OVA HNu O LEL H2S Comments: Duration of Readings,
PPM PPM % %o PPM Upgrades, Location, etc.
Additional Comments:

Signature:

NOTE: Place in project files.
Rev. 1194 'F024/Corp.H&S
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m ENVIRONMENT &
INFRASTRUCTURE Speed Memo/Notice of Condition

TO: Contractor CC: Owner

FROM: RUST Environment & Infrastructure Inc.

RE: Site

The following condition has been observed on the above referenced site:

You are advised that it is RUST E&I policy not to permit its employees to expose themselves to unsafe working conditions.
Therefore, RUST E&I employees will not perform services which require them to be exposed to the above-described
condition until it no longer presents danger to their personal safety.

[SSUANCE OF THIS NOTICE IS FOR YOUR INFORMATION ONLY. RUST E&I HAS NO DUTY TO, AND DOES
NOT, BY ISSUANCE OF THIS NOTICE, UNDERTAKE TO PERFORM SAFETY INSPECTIONS OR PROVIDE
SAFETY INFORMATION OR ADVICE TO PERSONS OTHER THAN ITS OWN EMPLOYEES.

Date: Signature:

White Copy - Contractor  Yellow Copy - Owner Pink Copy - Project File Gold Copy - Region Environmental, Health & Safety Manager

Rev. 11/94 F023/Markelz



APPENDIX D

Hospital Route Map and Directions
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DIRECTIONS: (From Site to Hospital)w®
Take NYS Route 59 (East) to
U.S. Route 9W (North).
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SECTION 1 - PRE-CONSTRUCTION

A. SCHEDULE OF VALUES

1. Submit a detailed breakdown of the Bid Price showing values allocated to each of the
various parts of the Work, unit rates for labor and equipment, and back-up for lump sum
items.

B. HEALTH AND SAFETY
1. Submit a Health & Safety Plan (HASP) that, at a minimum, addresses the elements

specified in 29 CFR 1910.120(1)(2). The HASP shall designate the individuals with on-site
and corporate responsibility for compliance with the HASP. The CONTRACTOR is
responsible and liable for the health and safety of all on-site personnel and off-site community
impacted by the remediation.

2. All on-site workers must comply with the requirements of the HASP. The CONTRACTOR's
HASP must comply with all applicable federal and state regulations protecting human health
and the environment from the hazards posed by activities during this site remediation.

3. Failure to adhere to the HASP shall constitute grounds for a stop work order. Any cost
resulting from such work stoppage shall be borne entirely by the CONTRACTOR.

4, Maintain OSHA 40-hour certificates for all workers on site and make certificates available to
ENGINEER for inspection. Workers without proof of required training will be removed from
the site or restricted in their duties.

C. SUBCONTRACTORS

1. CONTRACTOR shali Submit for ENGINEER'S approval the name, qualifications, and scope
of work for all proposed Subcontractors including waste haulers whose work will be more
than $5000. Any Subcontractor may be rejected at the ENGINEER'S discretion.

2. Use of Subcontractors shall not relieve CONTRACTOR of its responsibilities in any way.
3. No work shali be performed by Subcontractors on site unless the CONTRACTOR'’S
Superintendent is present, or unless this requirement is waived on a case by case basis by
the ENGINEER.
D. INSURANCE AND BONDS
1. CONTRACTOR shall Submit Certificate of Insurance which names Orange & Rockland as

additional insured. Insurance shall be provided by the CONTRACTOR in amounts as may
be required by the OWNER. Insurance coverage shail extend throughout the Contract

period.
2. CONTRACTOR, shall execute and Submit a Performance Bond in the full amount of the
Contract price. The Bond shall be provided at the time CONTRACTOR executes the
Contract.
Rust Environment & Infrastructure ORU - W. Nyack
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SECTION 2 - GENERAL REQUIREMENTS

TEMPORARY FACILITIES.

1.

Provide temporary facilities or contingency equipment as required to properly carry out the
Contract work. Remove all temporary facilities at the conclusion of work.

Complete all work in conformance with Town of Clarkston Code § 290-17 Part L.

Coordinate location of ail temporary items with the ENGINEER. Locate items where they
are approved and in such a manner as to cause minimum interference with the project
work and operation of other site activities. Relocate, modify, and extend services and
facilities as required to accommodate the Project, or as directed by the ENGINEER,
throughout the course of the work.

Install and maintain temporary barriers as may be required to prevent access to active work
areas. All work areas shall be marked off with warning tape at a minimum. More substantial
barriers as dictated by site circumstances an as approved by the ENGINEER shall be
maintained at all times around open excavation more than 1-ft deep.

Provide temporary potable and utility water service while on site as necessary. Obtain
hydrant permits or other approvals and pay fees as needed.

Provide temporary sanitary facilities in good condition and in sufficient quality as required by
QSHA or local codes.

The OWNER will provide access to electric service at the Building and electric at no cost to
the CONTRACTOR. CONTRACTOR shall provide a weatherproof, grounded temporary
electrical power service and distribution system of sufficient size, capacity, and power
characteristics to accommodate performance of work. The power service shall be removed
at completion of the work. Make all materials and installations to conform to NEC and local
or State codes.

Keep work areas clean and free of combustible materials. Provide fire extinguishers in all
vehicles and equipment on site at all times. Comply with all local and State fire codes.

CONTRACTOR's vehicles and equipment shall be operated as to minimize noise, dust, and
off-site traffic restrictions to the greatest degree practicable.

DECONTAMINATION

1.

CONTRACTOR shall provide Decontamination Facilities as follow:

a. Personnel decontamination facilities shall be provided in accordance with the
CONTRACTORS approved HASP.
b. Equipment decontamination faciiities shall be constructed in accordance with plans

approved by the ENGINEER. The decontamination facility shall, at a minimum

consist of the following components or their approved equal.

{1.) 40-mil HDPE liner, placed on prepared subgrade, and sloped to drain to a
collection point,

2.) 6-in free draining crushed stone or gravel over the liner,

(3.) sideboards and collection sump,

(4.) high pressure steam washer.

Rust Environment & Infrastructure ORU - W. Nyack
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1.

Decontamination shall be performed as follow:

a. Personnel decontamination when workers ieave the active work areas.

b. Equipment decontamination shail be performed:
(1.) On haul trucks prior to trucks leaving the site.
2.) On equipment when it is moved between different areas of the site.
(3.) On all equipment removed from the site.

Remove temporary decontamination facilities, personnel protective equipment (PPE) and all
other decontamination residues and dispose off-site at the conclusion of work.

Perform sampling of former decontamination areas and other areas as directed by the

ENGINEER to verify the decontamination. CONTRACTOR shall be responsible for

demonstrating that his activities did not result in the spread of contamination on the site.

The scope of sampling required herein will depend upon the degree to which CONTRACTOR

acted during the remediation to minimize the spread of contaminants.

a. Coordinate sampling locations and timing with the ENGINEER, and allow for
observation of the sampling.

b. Analyze samples for petroleum constituents (Method 8021} and PCBs (Method
8082).

c. Analysis shall be performed by a ELAP certified laboratory and Category B

deliverables shall be provided.

Submit analytical data to the ENGINEER.

e. In the event that previously clean areas have become contaminated, CONTRACTOR
shall be responsible for removal and disposal costs as well as incidental costs
incurred by ORU (such as lab analysis and ENGINEER'S fees).

o

POLLUTION CONTROL

Install erosion control structures as shown on the plans. Maintain erosion control structures
until vegetation is established. Upon ENGINEER'S approval, remove and dispose all erosion
control structures and dispose waste materials off-site.

Provide 110% secondary containment around dewatering effluent treatment system tanks.
Maintain all piping and hoses used for pumping contaminated water in good condition.
Temporary fuel tanks will not be allowed on the job site.

Suppress dust from contaminated areas of the site. Provide equipment suitable for watering
disturbed areas and wet down bare soils with clean water upon visual observation of dust or
as directed by the ENGINEER. If water is insufficient to control visible dust, water amended
with an appropriate surfactant, used in accordance with the manufacturer's
recommendations, or other means, shall be used.

Maintain traffic ways clear of excess soils to prevent tracking of soils onto public roads.
Clean all pubtic roads where visible soil tracking has occurred due to CONTRACTOR traffic.

The CONTRACTOR shall be fully responsible for any and all damages to life and property
that occur as a resutt of his activities. Damages resulting from polluting watercourses shall
be repaired, restored, or compensated for by the CONTRACTOR.

Place PPE and other decon wastes in steel drums and maintain wastes in an orderly
condition in a single area on site, prior to off site disposal. CONTRACTOR is responsible for
characterization and proper disposai of PPE and decon waste.

Rust Environment & Infrastructure ORU - W. Nyack
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Provide equipment and personnel to perform emergency measures required to contain
spillages and to remove spilled materials and soils or liquids contaminated due to spillage.
Collected spill material shall be properly disposed of at no additional cost to the OWNER.

Notify the ENGINEER immediately in the event of liquid or contaminated soil spillage outside
of contaminated excavation areas.

D. SURFACE AND GROUND WATER CONTROL

1.

Surface Water Control

a.

The CONTRACTOR shall furnish all labor, tools, materials, equipment, and
incidentals necessary for surface water control. Provide, operate, and maintain
equipment and facilities of adequate size to control surface water.

Control fill, grading and ditching to direct water away from excavations, pits, and
other construction areas; and to direct drainage to proper runoff courses so as to
prevent any erosion, damage or nuisance.

Surface water from areas of the excavation which have not been dlsturbed and
which do not show signs of contamination shall be prevented from entering areas
where construction or work is in progress or contaminated areas.

Surface water from areas of exposed refuse or other known areas of contamination
shalil be collected prior to leaving those areas and transported or pumped through
watertight pipes to a temporary storage tank for later treatment through the water
treatment system. Disposal shall be in accordance with all Federal and State
regulations.

In the event surface runoff is the cause of existing clean areas, or subsequently
cleaned areas, becoming contaminated, the affected areas shall be cieaned in
accordance with instructions given by the ENGINEER. The CONTRACTOR shall
be responsible for all costs associated with mitigating the affects of contaminated
runoff migrating to clean areas or off site during the duration of the contract.

Groundwater Control

a.

CONTRACTOR shall maintain excavations free of water to aliow excavation of soils
at their natural density and water content, so as to minimize disposal and hauling
fees.
Prior to commencing excavation of soils below the water table, CONTRACTOR shall
perform initial dewatering as specified below or as approved by the ENGINEER.
(1.) CONTRACTOR shall install and operate dewatering systems to reduce
groundwater levels within the excavation area prior to the start of
excavation. Existing Monitoring Wells shall be used to estimate
groundwater levels. CONTRACTOR shall dewater the excavation area
using the following:
(a) CMP slotted culvert section(s) installed to 2-ft below the anticipated
depth of the excavation and bedded in clean crushed stone.
(b) Well point systems.
(c) Alternate dewatering systems as approved by the ENGINEER.
(2. CONTRACTOR shall install suitable pumping equipment and dewater the
area for at least 72-hours or until water levels have, in the ENGINEERS
judgement, been suitably reduced to allow excavation.
(3.) Dewatering effluent shalt be treated in the CONTRACTOR’S on-site water
treatment system.
During excavation below the water table, CONTRACTOR shall pump water from
temporary sumps as may needed to maintain the excavation free of water to allow

Rust Environment & Infrastructure ORU - W. Nyack
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excavation of soils at their natural density and water content. Temporary sumps
shall be constructed to minimize pumping of silt to the water treatment system.

3. Water Treatment
a. CONTRACTOR shall treat all groundwater and run-off from contaminated areas as

specified below.

b. Install a water treatment system as shown on the plans, and as follows.

(1) Coordinate placement of the system and components with the ENGINEER
and allow inspection on delivery before installation.

2.) Use only piping, valves, fittings and appurtenances that are new or in
serviceable condition,

(3.) Supply sufficent storage to accomadate water being held pending analysis
prior to discharge. This will require a minimum of two (2) fractionation
tanks.

(4.) Support piping and other units as needed to maintain a useable system.

(5.) Protect the system as needed to allow operations through December 31.

c. Maintain the system in good working order and process at rates required to keep
storage volume at a minimum.

(1.) Treat all water generated by dewatering of CONTRACTOR'’S excavation
and any contaminated run-off or run-on water.

(2) Treat water generated by dewatering for the new UST being installed being
installed under a separate Contract concurrent with the CONTRACTOR’S
work

(3.) Change bag fitters when back pressure rises 15 psi .

(4.) Backwash GAC beds when back pressure rises 15 psi in the first adsorber.

(5.) Replace failed or worn components as needed to operate the system.

6.) Collect system operating data at the start and end of each day including
gage readings, flow meter reading, tank level(s), service performed, and any
other data relevant to the operation of the system. Maintain data in a log
book and make the log book available to the ENGINEER for review.

d. Sample treated effluent.

(1.) Analyze samplesand demonstrate compliance with the NYSDEC effluent
discharge limits (Attached).

{2.) Analysis shall be performed by a laboratory with NY State ELAP
certification.

E. Protection of Existing Facilities

1. Contact Dig-Safe/UFPO prior to any excavation. Make all reasonable efforts to obtain
information from personnel at the on-site business as to underground/overhead utilities.
Protect existing utilities. CONTRACTOR shall locate existing utilities and shall repair any
damage at no added cost to the OWNER.

2. Locate and temporarily divert the existing oil/'water separator discharge line. Replace
damaged sections of the existing discharge line with Sch 80 PVC and pressure test the line
prior to reconnecting the separator discharge pump.

3. Provide temporary diversion and control of water to prevent erosion and shall repair in a
permanent manner any erosion which does occur.

4, Protect and maintain on- and off-site roads against damage from equipment and vehicular
traffic. Maintain access and on-site roads to provide positive drainage, dust and mud control,
and vehicle access. Repair damage at no added cost to the OWNER.

5. CONTRACTOR shall maintain his site traffic and activities within the CONTRACTOR’S
designated work areas and shall not use traffic, storage, or other areas reserved by the
OWNER and tenants as shown on the PLANS.

F. SCHEDULE
Rust Environment & Infrastructure ORU - W. Nyack
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The schedule for completion of the project is as follows:

Pre-Bid site meeting 9/26/97

Bids due 10/3/97

Selected Bidder receipt of Contract 10/10/97

Executed Contract returned to ORU 10/14/97

Notice to Proceed 10/16/97

Completion of Fall Season work 12/31/97

g. Final Completion 5/14/97

Excavation, backfill, and paving of the Southeast PCB area shalt be completed within 30 days

of Notice to Proceed.

Fall Season work as referenced above shall include all Contract work except for final

preparation and paving of the Northern excavation area and final demobilization.

Decontamination shall be completed at the end of the Fall Season.

In the event CONTRACTOR fails to adhere to the above schedule,

a. No stand-by or winterization charges will be allowed.

b. CONTRACTOR stipulates to pay late charges of $500 per day for failure to adhere
to Substantial and Final Completion dates, uniess in the ENGINEER'S judgement
circumstances beyond the CONTRACTOR'S control arose which caused the delay.

~oa0op

SECTION 3 - EXCAVATION AND BACKFILL

GENERAL

1.

CONTRACTOR shall furnish all labor, materials, equipment and incidentals required to
perform all excavating, backfilling and grading of earth materials. All necessary preparation
of subgrade is included. All necessary excavation backfilling and grading from borrow
sources is included. All necessary support of excavation and adjoining structures is included.
CONTRACTOR shall collect and anaiyze soil samples as directed by the ENGINEER and
as required for the work contained in this contract.

Permits and Regulations: CONTRACTOR shall perform excavation and backfill work in
accordance with applicable requirements of governing authorities having jurisdiction. Strict
compliance with NYS Industrial Code 53 and OSHA 40 CFR Part 1910 and 1926 shall be
required at all times.

The proposed extent of soil excavation is as specified and shown on Sheet 1 of the PLANS.
Supplemental instructions may be furnished by the ENGINEER in the field.

All excavation outside the lines and grades shown and which is not approved by the
ENGINEER, together with the removal and disposal of the associated material shall be at the
CONTRACTOR's expense. The unauthorized excavation shall be filled and compacted with
approved backfill by the CONTRACTOR, at his expense.

The CONTRACTOR shall keep materials classified for different types of disposal.

Excavation and stockpiling operations for the different materials must not be mixed.

The CONTRACTOR is physically and financially responsible for the clean-up of their cross-
contamination.

SEQUENCE AND SCHEDULE OF EXCAVATION

1.

Unless otherwise approved by the ENGINEER, the sequence of excavation shall be as
follows: _

Rust Environment & Infrastructure ORU - W. Nyack
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a. Southeast PCB area. Excavate and load for disposal soils designated by the
ENGINEER (PCBs greater than 10ppm). Excavate and stage over the North PCB
area soils designated by the ENGINEER (PCBs greater than 1 ppm, but less than
10 ppm).

b. BTEX area, beginning in the west and proceeding east and north, excavate and load
for disposal designated by the ENGINEER. Backfill excavations to 2-ft below final
grade with soils stockpiled from excavation of the S& PCB area.

c. North PCB area. Excavate and load for disposal soils designated by the ENGINEER
(PCBs greater than 10ppm). Excavate soil designated by the ENGINEER (PCBs
greater than 1 ppm, but less than 10 ppm) and use to backfiii the BTEX excavation.

d. Backfill operations are addressed in detail in SECTION 5 - BACKFILL.

CONTRACTOR shall plan and make accommodations for routine sampling and analysis of
soils as may be required to determine needs for off site disposal or needs for further
excavation. CONTRACTOR shall coordinate the excavation schedule with the ENGINEER
to minimize delays as follows:
{1.) Meet with the ENGINEER daily to review the status of analytical work and
decisions on excavation and disposal.
(2. Estimate the excavation sequence 2-days in advance.
(3.) Provide sufficient off-site shipping capacity to accommodate the excavations
schedule on a daily basis.
(4.) Inform ENGINEER of the daily schedule for trucks on site to pick up waste
for off-site disposal.

STAGING AREAS

1.

Staging areas shall be located on the site in areas approved by the ENGINEER in order to
minimize possible cross contamination. Prior to starting excavation, CONTRACTOR shall
SUBMIT to the ENGINEER A site lay-out indicating the sequence of excavation activities and
proposed stockpile locations.

Waste materials shalt be placed on, and covered at all times by a minimum 5-mil
polyethylene sheeting to prevent contaminated runoff and odors. All staging areas shall be
constructed to prevent the spread of any contamination to the surrounding soils, surfaces,
and/or groundwater

SUPPORT OF EXCAVATIONS

1.

Shoring shall be provided as necessary to conform to OSHA requirements (28 CFR, Part
1926). Shoring is required wherever an excavation exceeds 5 feet in depth and the side
slopes are not laid back to a safe gradient as set forth in Title 29 Code of Federal
Regulations, Part 1926, Safety and Health Regulations for Construction (OSHA).

The CONTRACTOR shall take all measures necessary to protect the structural integrity of
the adjacent building.

CONTRACTOR is responsibie for all excavation supports regardless of whether actual
excavation depth exceed those shown on the plans.

BACKFILL REQUIREMENTS

1.

CONTRACTOR shall furnish and place aggregates of the types specified and shown.
Comply with State of New York Department of Transportation design and Construction
Division "Standard Specifications", Construction and Materials. (NYSDOTSS), unless
otherwise specified herein.

Rust Environment & Infrastructure ORU - W. Nyack
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Prior to using a backfill material on-site, CONTRACTOR shall supply representative samples,
test results, and source certifications for all materials furnished and shall advise ENGINEER
of the source location. Such data shall be provided to the ENGINEER for approval a
reasonable time before material is required for use on site. No backfill shall be brought on
site prior to receipt and approval of test data.

Depending upon the source and nature of proposed backfill materials, the ENGINEER may
require chemical analysis of the backfill to verify that material is not contaminated.

Materials supplied by CONTRACTOR for backfill shall be as follow:

a. Where available, materials specified herein shall come from sources and stockpiles
possessing current NYSDOT certification for item supplied.
b. Materials from non-NYSDOT approved sources may be acceptable to ENGINEER

provided material testing and acceptance criteria of NYSDOTSS are met and mining
permits have been obtained. In the event borrow materials are not from a
commercial source, CONTRACTOR shall alliow ENGINEER the opportunity to
observe sampling to verify that the sample is representative.

Testing:

a. CONTRACTOR shall supply representative test data of materials specified herein
for the following minimum parameters at no additional cost to the OWNER prior to
delivering material to the site: Particle Size Analysis of Soils, Maximum Index
Density, Minimum Index Density, Moisture Content, Atterberg Limits.

b. CONTRACTOR shall perform density testing of compacted backfill materials to
demonstrate that the compaction methods employed attain the compaction
requirements stated herein. The CONTRACTOR shall account for testing on-site
on not less than 3 occasions. In the event CONTRACTOR varies from approved
compaction methods, the CONTRACTOR shall remove the work or supply to the
ENGINEER additional test data verifying that an adequate degree of compaction has
been attained.

c. CONTRACTOR shall perform testing of the properties listed above for soils
excavated on site and proposed for backfill to allow in-place density testing of the
completed backfill.

Materials

a. Subbase Course, Type 1 - material shall meet NYSDOTSS Item 304.02.

b. Common Fill - material shall meet the following criteria: Plasticity Index less than 10,
less than 30% passing a #200 screen, and no materiaj larger than 6.

c. Alternate backfill - material may be supplied by the OWNER and consists of a
processed C&D waste.

d. On-site soil - material will be excavated on-site and used for backfill elsewhere as
directed by the ENGINEER.

e. Fine Stone Filling - material shall meet NYSDOTSS Item 620.02.

All backfill materials shall be compacted to meet 90% Standard Proctor density. Crushed
Stone shall be compacted by vibratory plate compactor. All backfill materials shalt be placed
in maximum 6-inch lifts (final thickness). The ground surface on which the backfill is to be
placed shall be free of brush, trees, stumps, and other objectionable material and shall be
dressed to a smooth surface.

TRANSPORTATION

Only NYS licensed haulers with Part 364 Permits for the designated facilities and previously
approved by the OWNER shall be used for transporting waste off-site.

Rust Environment & Infrastructure ORU - W. Nyack
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CONTRACTOR shall coordinate as necessary to schedule orderly deliveries of waste to the
disposal facilities.

Any increased costs from the disposal facility that arise from the transporters actions as well
as demurrage which the transporter may charge due to delays at the disposal facility shail
be borne by the CONTRACTOR.

CONTRACTOR shall supply certified weigh records as may be required by the disposal
facility and shall supply a copy to the ENGINEER.

SECTION 4 - UNDERGROUND TANK REMOVAL

A GENERAL

1.

Tank is 5000 gallon steel tank which will be used until the start of the Contract work for
storage of diesel fuel. Information is available from the OWNER on the tank. During removal
of the tank, CONTRACTOR is responsibie for field verifying the condition of the tank, and the
location, arrangement, or condition of underground pipe or structures as may be required for
proper execution of the work.

Removal and closure of the tank(s) will be performed by the Contractor in accordance with
the requirements of this specification all applicable regulations.

CONTRACTOR shall remove the tank as described below. The use of the procedures below
does not relieve the CONTRACTOR of responsibility for performing safe work practices that
may not be specifically listed below.

B. TANK REMOVAL PROCEDURE

1.

The CONTRACTOR shall arrange for removal of product from the tank to lowest drain-off
point.

CONTRACTOR shall drain and flush piping into the tank.

The liquid below the draw-off point (the tank bottom - which consists of a floating layer of
product, water and sediments ) shall be pumped into 55 gallon drums until the interface of
water and product is reached. The remaining liquid is primarily contaminated water and shall
be treated as contaminated water.

CONTRACTOR shall excavate to the base of the tank. Walls shall be sufficiently sloped to
prevent collapse and the excavation shall be kept in a dry condition.

Remove the fill tube and disconnect the fill, gauge, product and vent lines, if present. All
piping shall be removed by manual disconnection or approved cold cutting methods. When
removing piping, drain lines into the tanks or other appropriate containers. Cap or plug open
ends of lines which are not to be used further at the limit of excavation.

Flammable vapors shall be removed from the tank prior to lifting by using one of the following

methods:

a. Addition of dry ice: 1.5 pounds per 100 gallons of tank capacity. The dry ice should
be crushed and distributed evenly over the greatest possible area of the tank’s
interior. As the dry ice vaporizes, flammabie vapors will fiow out of the tank.
Therefore, all safety precautions must be observed regarding flammable vapors.

b. introduction of nitrogen or other inert gas may be an acceptable method for
removing flammable vapors from the tank. At least one (1) storage tank volume of
gas will be required, and a specific proposal for use of this procedure must be

Rust Environment & Infrastructure ORU - W. Nyack
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10.

submitted to the ENGINEER for approval at least 24 hours prior to initiation of this
phase of the project.

The contractor shall verify that the tank atmosphere is less than 10% of the lower explosive
limit.

Remove all tank hold down straps/attachments via cold cutting methods.

Temporarily plug all tank openings, complete the excavation as necessary, and remove the

tank in a safe manner utilizing lifting equipment of appropriate capacity. The tank must be
placed on polyethylene sheeting in a secure location and chocked to prevent rolling.

Following removal, the tank shall be cleaned of all residue and cut into pieces at the project
site for subsequent disposal in accordance with Part C of this Section.

C. CLEANING AND DISPOSAL OF UST

1.

In order to make a tank acceptable for disposal at a scrap yard or sanitary landfill, the
foliowing steps shall be taken by the CONTRACTOR.

All product, residue and sludge must be completely removed and the tank interior must be
cleaned. This is generally accomplished by manual scraping of the tank with a shovel and/or
scrub brush. Residues and wastes generated by the cleaning of the tank and lines shall be
disposed with petroleum contaminated soils being removed from the site.

The tank shall then be rinsed clean with water. Rinse water shall be disposed in the on-site
water treatment system.

Access to the tank shail be provided through removal of both end caps. Prior to any cutting
or entry, the CONTRACTOR shall ensure that the tank atmosphere registers less than 10%
of the lower explosive limit and greater than 19.5 % oxygen and utilize cold non-sparking
explosion proof equipment for all cutting operations.

CONTRACTOR shall observe also appropriate confined space procedures. Tank entry for
cleaning requires protective clothing and air purifying respirators for personnel invoived.

CONTRACTOR shall dispose the cleaned and cut up tank at a sanitary landfilt or scrap yard.
CONTRACTOR shall notify the OWNER of the proposed disposition of the tank.

CONTRACTOR is responsible for the disposal of all piping, fuels pumps, and appurtenances
as well as tank bottoms.

SECTION 5 - PAVING AND FINISHING

A. GENERAL

1.

2.

The CONTRACTOR shall furnish all labor, materials, and equipment necessary to install
asphalt concrete paving.

Codes and Standards: Comply with NYSDOT standard specifications, latest edition,

Rust Environment & Infrastructure ORU - W. Nyack
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3. Weather Limitations: Apply prime and tack coats when ambient temperature is above 50°F
(10°C), and when temperature has not been below 35°F (1°C) for 12 hrs immediately prior
to application. Do not apply when base is wet or contains an excess of maisture.

4. Construct asphalt concrete surface course when atmospheric temperature is above 40°F
{4°C), and when base is dry. Binder course may be placed when air temperature is above
30°F (-1°C) and rising.

5. Transport bituminous mixtures in covered trucks During rainy weather and when air
temperature is less than 60°F.

6. Adjust weight, type, capacity, haul routes, and method of operation of hauling vehicles so no
damage results to existing streets, subgrade or base course.

MATERIALS

1. Type 2 Base Course - shall meet the requirements for NYSDOTSS Item 403.12.

2. Type 3 Binder Course - shall meet the requirements for NYSDOTSS Item 403.13.

3. Type 6 Top Course - shall meet the requirements for NYSDOTSS Item 403.16.

4, Curb - machine made 6- in high continuous curb.

PAVEMENT PREPARATION

Remove loose material from compacted subbase immediately before applying prime coat.

If sufficient time as passed since placement of subbase that base course is rutted, loose or
uneven, proof roll prepared surface to check for unstable areas and areas requiring additional
compaction. Do not begin paving work until deficient areas have been re-graded and
corrected and are ready to receive paving.

Prime Coat:

a. Apply at rate of 0.20 to 0.50 gal per sq yd, over compacted subgrade.

b. Apply material to penetrate and seal, but not flood, surface.,

c. Cure and dry as long as necessary to attain penetration and evaporation of volatile.

Tack Coat:
a. Apply to contact surfaces of previously constructed asphalt or portland cement
concrete and surfaces abutting or projecting into asphalt concrete pavement.
b. Distribute at rate of 0.05 to 0.15 gal per sq yd of surface.
c. Allow to dry until at proper condition to receive paving.
d. Exercise care in applying bituminous materials to avoid smearing of adjoining
" concrete surfaces. Remove and clean damaged surfaces.

PLACING MIX

1.

General: Place asphalt concrete mixture on prepared surface, spread, and strike-off.
Spread mixture at minimum temperature of 225°F (107°C). Place inaccessible and small
areas by hand. Ptace course to required grade, cross-section, and compacted thickness.

Placing:

Rust Environment & Infrastructure ORU - W. Nyack
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1.

a. Place in strips not less than 10-ft wide, unless otherwise acceptable to ENGINEER.

b. After first strip has been placed and rolled, place succeeding strips and extend rolling
to overlap previous strips.

c. Grade Control; Establish and maintain required lines and elevations to within 3/8-in.

Joints: Make joints between old and new pavements, or between successive days' work, to
ensure continuous bond between adjoining work. Construct joints to have same texture,
density, and smoothness as other sections of asphalt concrete course. Clean contact
surfaces and apply tack coat.

ROLLING

General - Begin rolling when mixture will bear roller weight without excessive displacement.
Compact mixture with hot hand tampers or vibrating plate compactors in areas inaccessible
to rollers.

Breakdown Rolling: Accomplish breakdown or initial rolling immediately following rolling of
joints and outside edge. Check surface after breakdown rolling, and repair displaced areas
by loosening and filling, if required, with hot material.

Second Rolling: Follow breakdown rolling as soon as possible, while mixture is hot.
Continue second rolling until mixture has been thoroughly compacted.

Finish Rolling: Perform finish rolling while mixture is still warm enough for removal of rolier
marks. Continue rolling until roller marks are eliminated and course has attained maximum
density.

Patching: Remove and replace paving areas mixed with foreign materials and defective
areas. Cut-out such areas and fill with fresh, hot asphalt concrete. Compact by rolling to
maximum surface density and smoothness.

Protection- After final rolling, do not permit vehicular traffic on pavement untii it has cooled
and hardened. Protect paving from traffic until mixture has cooled.

F. FIELD QUALITY CONTROL

1.

Pavement Testing:

a. General: Test in-place asphalt concrete courses for compliance with requirements
for thickness and surface smoothness. Repair or remove and replace unacceptable
paving.

b. Tolerances: In-place compacted thickness shall meet or exceed dimensions
specified on the drawings.

c. Surface Smoothness Tolerances: Test finished surface of final asphalt concrete
course for smoothness, using 10-ft straightedge applied paraliel with, and at right
angles to centerline of paved area. Surfaces will not be acceptable if exceeding 1/8-
in. tolerance for smoothness.

SECTION 6 - PROJECT CLOSE-OUT AND SITE RESTORATION

Repair access and on-site roads if damaged during Work activities to condition equal to that
at completion of site preparation. Clean up debris and other site damage resultmg from
CONTRACTOR activities.
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2. Decontaminate vehicles and CONTRACTOR equipment prior to removal from site. The
ENGINEER will inspect and approve decontamination of vehicles and equipment prior to
removal from Project site. :

3. Package, transport, and dispose of contaminated items, equipment, wastewater, and clothing
as specified herein and in accordance with applicable regulations.

4, Disconnect and remove temporary utilities and structures, excluding equipment
decontamination facility.

5. Complete record keeping and documentation and transmit to the ENGINEER.
6. CONTRACTOR shall restore all excavated and disturbed areas of the site. Restoration

activities include, but are limited to regrading, hydroseeding and establishment of permanent
vegetation cover, removal of debris, cleaning of pavement, and repair of erosion.

SECTION 7 - MEASUREMENT AND PAYMENT

A. Payment shail be based on quantities of work actually completed and the Schedule of Values

submitted by the CONTRACTOR.

B. CONTRACTOR shall give notice immediately if added work is required and CONTRACTOR believes
the added work should result in a change in the Contract price. CONTRACTOR shall give such
notice immediately to the ENGINEER and within 3 days in writing to the OWNER. Failure to give
prompt notice of and may result in rejection of the claim.

C. Any added work performed will generally be reimbursed on a time and material basis, with a mark up

on materials not to exceed 10%.

D. Payment ltems are listed on the Bid Form and are further described as follows.

1. General Construction - shall include work described as foilows:
a. Section 1 - Pre-Construction
b. Section 2 - General Requirements
(1.) Part A - Temporary Facilities
2.) Part B - Decontamination
3.) Part C - Pollution Control
(4.) Part E - Protection of Existing Facilities

C. Section 6 - Project Close-out and Site Restoration
d. Ali work included in the Supplemental Conditions or elsewhere in the Contract
Documents which is not specifically included under other pay items.
2. Dewatering and Water Treatment - shall include work described as follows:
a. Section 2 - General Requirements
(1.) Part D - Surface and Groundwater Control
3. Excavation - shall include work described as follows:
a. Section 3 - Excavation and Backfill

(1.) Part A - General (where applicable)

(2) Part B - Sequence and Schedule of Excavation
(3.) Part C - Staging Areas

{4.) Part D - Support of Excavations

b. Section 4 - Underground Tank Removal
4. Transportation - shall include work described as follows:
a. Section 3 - Excavation and Backfiil

(1.) Part F - Waste Transponrtation

Rust Environment & Infrastructure ORU - W. Nyack
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5. Backfill - shall include work described as follows:

a. Section 3, Part E.

6. Paving - shall include work described as follows:

a. Section 5 - Paving and Finishing

7. Disposal

a. CONTRACTOR may submit pricing for disposal at facilities other than those listed
here.

b. Alternate facilities will be evaluated for possible used based upon cost and
environmental compliance of the facility, among other items.

C. In the event an aiternate disposal facility proposed by the CONTRACTOR is
ultimately used, the OWNER reserves the right to Contract directly with the facility
for disposal.

d. CONTRACTOR shall submit the name and pertinent information about the proposed

alternate facility

E. Measurement for payment shall be based on the following.
1. General .
a. General work shall be considered 25% complete on ENGINEER’S determination that
mobilization is complete.
b. 25% of the General Work pay item shall be withheld unti ENGINEER'S
determination that CONTRACTOR has demobilized and restored the site per
Section 6 as well as other Contract requirements
c. Remaining payment for General construction shall be based on percent progress of
the other Contract work items.
2. Dewatering and water treatment
a. Dewatering Operations - shall be paid commensurate with progress.
b. Water treatment system set up - shall be paid commensurate with progress.
c. Watering Treatment Operations - shalil be paid commensurate with progress.
d&e. Water sample analysis - shail be paid based on the number of samples which the
ENGINEER directs to be collected. Water samples collected by the CONTRACTOR
for his own purposes in operating the system will be paid at the ENGINEER'S
discretion.
3. Excavation
a. Soil excavation - shall be paid based on in-place cubic yards of soil which
CONTRACTOR excavates, under the ENGINEER'’S direction, and stockpiles on site
or loads in trucks for shipment off site. Payment will not be made for over-
excavation. In the event over-excavated soils cannot be returned to the excavation
for any reason, CONTRACTOR shall bear the cost of disposing of the over-
excavated soil.
b. Tank removal - payment shall be made upon removal of the tank and suitable
disposal off-site as well as completion of any other requirements of Section 4.
4, Transportation
a. Payment will be based on the weight records recorded as received by the facility.
Transport of PPE and similar project waste, for which the CONTRACTOR is
responsible for disposal shall not be paid.
5. Backfill
a. Subbase Type 1 - shall be paid based on the volume supplied and placed and for
materials placed in accordance with the specifications and as directed by the
ENGINEER.
b. Subbase Type 1 - for OWNER supplied Type 1, item shall be paid based on the
volume placed in accordance with the specifications and as directed by the
ENGINEER.
Rust Environment & Infrastructure ORU - W. Nyack
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c. Common Fill - shall be paid based on the volume supplied and placed and for
materials placed in accordance with the specifications and as directed by the
ENGINEER. :

d. Aiternate Backfill - for OWNER supplied material, item shall be paid based on the
volume placed and for materials placed in accordance with the specifications and as
directed by the ENGINEER.

e. Site Soil - shall be paid based on the volume placed and for materials placed in
accordance with the specifications and as directed by the ENGINEER.

6 Paving
a. Surface preparation - shall be paid upon completion of grading and preparation of
a suitable subgrade for placement of the Binder Course.
b. Type 3 Binder Course - shall be paid by the square yard of material placed to the
thickness and specifications required.
c. Type 3 Top Course - shall be paid by the square yard of material placed to the
thickness and specifications required and upon sealing of all joints.
d. Fine Stone Filling - shall be paid by the ton of material placed to the thickness and
specifications required.
7. Disposal (Optional)
a. Payment shall be based on weigh records submitted per ltem 4 - Transportation
above.
Rust Environment & Infrastructure ORU - W. Nyack
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ADDENDUM No. 1
ORU - W. NYACK, NY

ECTION ARE REV! T AD AS F wW

SECTION 2 - GENERAL REQUIREMENTS

D. SURFACE AND GROUND WATER CONTROL
3. Water Treatment

ADD TH WIN

Flowrates from dewatering are estimated. If needed to properly complete the work, CONTRACTOR shall
install additional tanks, filters and other equipment as necessary to process the actual flow.

CONTRACTOR shall treat additional flow from dewatering activities of others.

CONTRACTOR shall meter total flow processed in the treatment system.

BREPLACE TH NASF W
E. SCHEDULE
1. The schedule for completion of the project is as follows:

a. Pre-qualification Site meeting 9/26/97
b. Bids due 10/10/97
c. Selected Bidder receipt of Contract 10/17/97
d. Executed Contract returned to ORU 10/21/97
e. Notice to Proceed 10/23/97
f. Completion of Fall Season work 12/31/97
g. Final Completion 5/14/98

“ SECTION 3 - EXCAVATION AND BACKFILL

ADD THE F WIN
A. GENERAL
7. Fence removal and replacement in kind may be required based on the results of sampling
which will be conducted by the ENGINEER prior to the start of construction.

REP H Ti
D. SUPPORT OF EXCAVATIONS
1. Shoring shall be provided as necessary to conform to OSHA requirements (29 CFR, Part

1926). Shoring is required wherever an excavation exceeds 5 feet in depth and the side
slopes are not laid back to a safe gradient as set forth in Title 29 Code of Federal
Regulations, Part 1926, Safety and Health Regulations for Construction (OSHA).

2. The CONTRACTOR shall take all measures necessary to protect the structurai integrity of
the adjacent building and shall pay for repairs of any damage resulting from
CONTRACTOR'S work.

a. CONTRACTOR shall install shoring and bracing as needed to protect the ORU
facilities adjacent to the excavation. At a minimum, shoring and bracing shall be
provided along the southern limit of the excavation to protect the building.

b. CONTRACTOR shall submit to the ENGINEER plans for excavation support prior
to commencing excavation. The excavation support plans shall be designed and
certified by a NY Professional Engineer.

3. Excavation support - For the CONTRACTOR'S information, Rust has further reviewed the
proposed work and does not believe that excavation support, other than to protect buildings,
is essential, and that the excavation can be done through a combination of dewatering and
benching the edge of the excavations.
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4. CONTRACTOR shall excavate beyond the limits of soil removal as needed to provide stable
side slopes. Excavated soil may be backfilled else where in the excavation. This added
excavation and backfill of uncontaminated soil will not be paid under the excavation and
backfill items.

5. Based on site information CONTRACTOR may propose to use excavation support.
CONTRACTOR shall state on the Bid Form the estimated maximum quantity of support to
be used.

SECTION 5 - PAVING AND FINISHING

REVISE AS F W

Plan Sheet no. 3 is revised to include paving of additional portions of the site as delineated following soil
excavation. The increased area may include the entire site.

SECTION 7 - MEASUREMENT AND PAYMENT

D. Payment ltems
ADD THE FOLLOWING
3.1 Support shall include work as described in Section 3(D.). Payment for Additional Support
shall only be allowed if such installation is approved by the ENGINEER as necessary for
proper conduct of the work. CONTRACTOR shall make any request for approval for payment
sufficiently in advance of the need for use of Additional Support, so as to allow ENGINEER
time to review the request. Nothing here limits the CONTRACTOR'S use of excavation
support should he deem it necessary for the safe conduct of the work.
3.2 Fence removal and replacement - Shall include work as described under Section 3, Part A,
No. 7, which is contained in this Addendum, above.

E. Measurement for Payment
ADDTHEF WIN
2. Dewatering and water treatment
c. If dewatering flow from the work of others exceeds 20% of the total flow treated by
the CONTRACTOR, the amount in excess of 20% will be paid on a time and materials
basis.
3. Excavation - Payment will be based on the dry weight of sail. Initial testing of the soil water

content shall be performed by the CONTRACTOR to allow calculation of the payment
quantity. Periodic re-testing shall be performed by the CONTRACTOR, as directed by the
ENGINEER, if materials change during excavation.

3.1 All excavation support shall be paid based on the square footage of the soil face in contact
with the support.

3.2 Fence shall be paid based on the linear foot of fence replaced at the ENGINEER'S direction.
Payment will not be allowed for fence unnecessarily or accidentally damaged by the
CONTRACTOR.
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