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]. INTRODUCTION

The Internat.ional Business Machines Corporation (IBM) operates a

manufacturing plant adjacent to New York State Route 52 and Interstate 84 in

East Fishkill, New York. Its general location is shown on Figure 1.

The 682-acre facility, originally consEructed in 1963, supports

production, adrninistration, and research and developrnent activities.

Production centers around the manufacture of semiconductor devices.

Because the IBM East Fishkill Facility acts as a generator and

hazardous vrastes, a closure plan for its hazardous \.râste operations

prepared in Novernber 1980 in accordance with 40 CFR 264.LL2 of the

Waste and Consolidated Permit Regulations. These Regulations were

by the U.S. Environmental Protection Agency (EPA), pursuant to the

Conservation and Recovery Act of 1976 (RCRA).

storer of

$IAS

Hazardous

promulgated

Resource

In May and early November of 1988, the IBM East Fishkill Facility

notified the U.S. EPA Region II office of their intent to initiate closure

activíties on Hazardous l¡Iaste Solvent Tank System Nos . L34, 135, 136, 137 and

138 in accordance with 40 CFR 264.112, subpart G, and IBM's Hazardous i.Iaste

Closure PIan. 0n November 29, 1988, IBM received approval from the U.S. EPA

to commence closure no later than December 13, 1988. Copies of the EPA

approved Closure Pl-an and closure-related correspondence are provided in

Appendix A.
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Corddry Carpenter DíeEz and Zack (CCD&Z) was retained by IBM East

Fishkill to perform decontamination of the tank systems' components,

coordinate the other activíties required for closure, and certify that the

systems were closed in accordance with the EPA approved Closure Plan.

The closure activities described herein were performed from December 12,

1988 to March 26, 1989.

3
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II. SYSTEM DESCRIPT]ON

The five, 10,000 gallon underground waste solvent storage tanks that were

closed are located within a tank farm adjacent to Buildings 309 and 310 at the

IBM East Fishkill, East Complex. A plan of the Building 309 tank farm is

shown on Figure 2.

Each tank measures 8 feet in diameter and approximaxeLy 27 feet in

length, and is constructed of 3/8-inch steel plate. Tank access was through

two steel mail¡/ay structures with 24-jtnch diameter access hatches. The five

tanks were used to store segregated rvaste solvents as follows:

Tank No. I^Iaste ConstituenÈs

L34 Methylene Chloride

135 N-Butyl Acetate

136 Freon TP-35

L3l Tetrachloroethene (Perchlorethylene)

138 Isopropanol

Each waste solvent cank was vented and emptied through 3-inch steel

pipíng which terminated at the truck fill station. Under normal operating

conditions, the tanks were filled vía steel piping routed above the roofs of

Buildings 310 and 3208, aboveground along tne B/309-310 Iinkway wall, and

underground to each tank. Figures 3 and 4 show the pipe routíng on the

building roofs. The majority of this piping was I\ inches in diameter.

4
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Additional small diameter transfer piping pertinent to Tank No. 137 was

routed inside Building 310 as shown on Figure 3.

A diagram of the tank system is presented as Plate 1, showing the system

configurations and sumrnarízing the closure tasks performed on the pipelines.

8
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]]]. DECONTAMINATION PI},N

As part of the approved Closure Plan, IBM was required to develop

specific decontamination procedures for the waste solvent storage tank systems

at Ëhe time of closure. Irnplementation of the tank systems closure, as

described herein, \4ras performed in accordance with the U.S. EPA approved

Closure Plan, and the subsequent Decontamination Plan developed by IBM.

A copy of the IBM Decontamination Plan is presented in Appendix B

9
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IV. CLOSURE ACTIVITIES

Prior to coûEnencing closure, and in conformance with the Closure Plan,

IBI,I discontinued usage of the fíve waste solvent storage tank systems and

removed the residual sludge and liquid wastes \.iithin the five subject tanks.

These hazardous vrastes had been transferred to storage tankers provÍded by IBM

and transported to a RCRA approved dÍsposal site in accordance r¿ith normal IBM.

East Fishkill operating practices. Upon eompletion of the !¡aste removal from

the tanks, no additional process \,rastes were placed in the tanks.

A. DECONTA¡{INATION AND ABANDONMENT PROCEDURES

As part of the tank and pipeline closure, the following procedures were

Decontamination P1an.deveLoped and utilized in accordance with the

Lining of Access Excavations - Access excavations are lined with

60-ni1 butyl membrane as needed. This material is used because of

its durability and chemical resistance. During the lining process,

adequate capacity for collection of cleaning and rínsing liquids and

a tíght seal around the pipes are provided. Liquids from cleaning

and rinsing operations are collected in the liners and pumped into

storage containers such as tank trailers.

I

10
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Purging of Vapors rnside underground ranks - rnside storage tanks,

solvent vapors can form flammable mixtures with air. To counter the

possibre flammability, the rank is filled with nirrogen gas which in

turn displaces any air. Monitoring of Ehe oxygen level and the

rower explosive lirnit (LEL) is performed continuously if possible,

or at frequent intervals when continuous monitoring is not

practical.

Pressure Tank cleaning,'insing - The tank interior is cleaned and/or

rinsed by means of a fluid-driven rotary Eank cleaning machine which

utilizes jets of pressurized water or waxer/detergent solutíon* to

scour the internal tank walls.

Steam Cleaning - Steam is produced in a portable steam cleaning

unit. The steam is injected by means of.'a rtozzle into the tank

and/or pipe system interior. Detergent:k can be added during the

steaming process.

Specifications of the detergent and solution are presented in Appendix C

2
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Hydraulic Cleaning/Rinsing - Cleaning and/or rinsing of pipelines is

accomplished by the means of a hydraulic pipe cleaning unit which

utilizes hígh velocity water jets to propel its hose through the

pipe and scour the internal pipe walls as the hose is retrieved.

\,Jashed out debris is then removed aE Ehe downstream access chamber

or excavation.

H)¡drostatic Cleaning/Rinsing - l{here adequate external access to

piping is not available, or where hydraulic cleaning/rinsing is not

applicable, the piping is sealed with mechanical or inflatable plugs

and filled with water, or a waxex/deLergent solution*. After a

predetermined period of time, the plug is removed and the liquid is

collected for disposal.

Hieh Pressure Cleaning - Aboveground pipe lengths of 20 feet or less

are cleaned by means of high pressure (8-10,000 psi) \"/ater blasting

equipment which utilizes vrater jets to scour the internal pipe

walls.

Abandonment of Tanks - Underground tanks that have been

decontamÍnated are filled wíth sand and concrete.

Specifications of the detergent and solution are presented in Appendix C

5
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Abandonment of Piping - Piping that has been decontaminated is

sealed by installing a riser pipe at the downstream and/or upstream

access points. The piping is then filled with acrylamide grout*,

and cleanouts are concreted and labeled as abandoned.

B. HEALTH AND SAFETY PIAN

A site health and safety plan for CCD&Z ernployees was developed by CCD&Z

in order to establish safety procedures and personal protective equipment

(PPE) required for the various work tasks involved in the closure. The health

and safety plan is presented in Appendix E.

Included in the Health and Safety Plan are the required PPE

decontamination procedures that rrere utilized during the project

C. I-ABORATORY ANALYSIS

To determine if the tanks and pipelines were suitably decontaminated

prior to abandonment or disposal as nort-hazardous waste, duplicate final rinse

$/ater samples were gathered by CCD&Z and analyzed by the IBM East Fishkill

Environmental Laboratory to determine the concentrations of any expected

solvent compounds (See Appendix B - Decontamination PIan). Analyses v/ere

conducced using EPA ì4ethods 601 and 602 for halocarbons and aromatics

respectively.

Specifications of acrylamide grout are presented in Appendix D

9
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It was required that the compound concentrations

less than I part per million (ppm) in order to verify

tanks and pipelines were decontarninated.

in the rinse samples be

that the respective

In aII cases, chaín of custody sample submission procedures were used

The completed chain of custody forms are presented in Appendix F and the

Laboratory reports are presented in Appendix G.

I4
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V. TANK CLOSURE

A. TANK DECONTAMINATION

Once the residual $rastes hrere removed from Tank Nos . I34, 135, 136 , !37

and 138, access excavations were provided to expose all pipe connections to.

the tanks. Underground vent, discharge, transfer and level conErol piping was

exposed and removed to Ëhe extent practical, by excavation and plurnbing

contractors furnished by IBM. This piping vras then transferred to the filt

station containment pad for subseguent decontamination and/ot disposal as

described in Section VII -

Each tank \Àras purged with nitrogen gas and monitored for oxygen

concentration and t LEL during decontamínation. All equipment to be used in

the decontamination procedure \^ras grounded.

The following decontamination steps $/ere performed on each of the fÍve

vÌaste solvent tanks:

Initial i^rater rinsed utilizing the pressure tank cleaning method.

Steam Cleaned.

Rinsed !üith \^¡ater/detergent solution utilizing the pressure tank

cleaning method.

Performed steps 2 and 3 two additional times.

Rinsed with water 3 times utilizing the pressure tank cleaning

method. The third \,rater rinse was sampled for laboratory analysis.

1

2

3

4

5
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Table 1 presents a sunmary of the analyses performed on the initial rinse

samples from the 5 tanks

TABLE 1

DETECTED COMPOUNDS

FIRST TANK CLEANING

Tank No.

134

135

136

1)1
L) I

138

Sanple ID

Tank 134
Rinse 3A

Tank 135
Rinse 3A-38

Tank 136
Rinse 3A- 38

Tank 137
Rinse 3A

Tank 138
Rinse 3A

Date

12/L8/88

Compound Concentrations

L2/L4/88 >0.08 ppm Tetrachloroethene

12/L6/88 084 ppm Tetrachloroethene
108 ppm Methylene Chloride

72/rs/88 98 ppm Tetrachloroethene
048 ppm m,p-Xylene

L2/L4/88

4.25 ppm
0.0054 ppm
0.052 ppm
0.0102 ppm
0.03 ppm

Tetrachloroethene
Trichloroethene
m, p -Xylene
1,2-Dichlorobenzene
o-XyIene

Tetrachloroethene
Trichloroethene
m, p -Xylene
Methylene Chloride
1,2-Dichlorobenzene
Ethy1 Benzene
o-Xylene

0.0
0.0

0.0
0.0

0.188
0.01s
0 . 0036
0.0062
0.0042
0.0064
0 . 0168

ppm
ppm
ppn
ppm

Ppm
ppm
ppm

These resulcs indicated Tank Nos . T36, I37 and 138 met the established

decontamination criterion

L6
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Tank No . L34, exhibitíng 4.25 parts per million (ppm) of

tetrachloroethene (perchlorethylene) in its rinse sample, did not meet Lhe

decontamination criteria, necessitating additional cleaning.

Analysis of the Tank No. 135 rinse sample indicaÈed the compound

tetrachloroethene to be in excess of 0.08 ppm. The sample size had not been

adequate to detect the concentratí-on more accurately, therefore additional

rinsing and sampling of Tank No. 135 was required.

Steam cleaning of Tank No. 134 was repeated, after which the tank was

rinsed three times using the pressure tank eleaning method. Samples of the

thÍrd rinse were analyzed for solvent compound concentrations.

Tank No. 135 was also rinsed three times and sampled as described above

A sunmary of the analytical results of the tank recleaning is presented

in Table 2.

TABLE 2

DETECTED COMPOUNDS

SECOND TANK CLEANING

Tank No.

134

Sample ID

TK- 134
F Rínse

TK- 135
Rínse 3

Date

0L/L8/89

Compound Concentrations

0.4236 ppm Tetrachloroethene
0. 00052 ppm Dibromochloromethane

0L/I6/89 0.0953 ppm Tetrachloroethenel3s

L7
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These results indicated that Tank Nos. 134 and 135 met the established

decontamination criterion following the recleaníng

B. TANK ABANDONMENT

The five \¡taste solvent tanks, having met the criËeria for decontamination

\r¡ere prepared for permanent abandonment. The rectangular steel mailúays uTere

removed and Èhe tanks were filled with sand to a point just below the access

covers. The remainder of che tanks' interiors vrere fílled with concrete and

the access covers closed and securely bolted. The above work was performed by

excavation and plumbing contractors furnished by IBM.

Final backfilling and grading of

contractor and the ground surface was

the site was completed by the excavation

dressed with crushed stone. Permanent

s ].gns vTere installed indicating the location of each abandoned tank

18
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VI. VENT AND DISCHARGE PIPE CLOSURE

A. PIPE DECONTA.I'{INATION

The 3-inch vent and discharge piping, for each of the five tanks, \¡ras

decontaminated utilizing procedural steps similar to the tank cleaning. Prior

to commencing with the cleaning, each access excavation was lined rriLh butyl

membrane. Once the excavations were lined, the piping r¡/as initially rinsed by

either the hydraulic or hydrostatic cleaníng methods. The piping was then

steam cleaned and hydrosÈatically rinsed with a waxer/detergent solution three

times. Three separate \Àrater rinses were performed and the third rinse was

sampled for laboratory analysis.

Table 3 presents a sunmary of the analyses performed on the initial rinse

samples from the vent and discharge pipes. These results indicated that all

pipe sections met the established decontamination criterion except the

discharge piping from Tank Nos. 134 and 135. Samples from these sections

contained the compound tetrachloroethene in excess of 0.08 ppm. The sample

size had not been adequate to detect the concentration more accurately,

cherefore additional rinsing and samplíng of those pipe sections was required.

t9
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Tank
System

TABLE 3

DETECTED COMPOUNDS

FIRST VENT AND DISCHARGE PIPE CLEANING

Sample ID Date

L2/L7 /88

Compound Concentrations

ppm Methylene Chloride
ppm Tetrachloroethene

0.007
0.02s2

L34

13s Vent

136 Vent

Pipeline

Vent Tank 134
Vent Pipe
Rinse 3A-38

Discharge Tank 134
FilI Pipe
Rinse 3A-38

L2/L7/88 0.00003
0.00026
0.00048
0.00073
0 . 0017
0 .0025
0.0026

>0. 08

Bromoform
Chloroform
Ethyl Benzene
Bromodichloromethane
o-Xylene
m, p -Xylene
Trichloroethene
Tetrachloroethene

Bromoform
Chloroform
Ethyl Benzene
Bromodichloromethane
rn, p -Xylene
Trichloroethene
Methylene Chloride
Trans -1-,2-

dichlorethene
Tetrachloroethene

pPm
ppm
ppm
pPm
pPm
ppm

Ppm
ppm

Tank 135
Vent Pipe
Rinse 3A- 38

Discharge Tank 135
Fi11 Pipe
Rinse 3A- 38

L2/I7 /88 None Detected

L2/t"t /88 0.0014
0.0042
0.00049
0 . 00099
0.0024
0.0534
0.00016
0 .0019

ppm
ppm
pPm
ppm
ppm
ppm
ppm
pprn

I37 Vent Tank 137
Vent Pipe
Rinse 3A-38

Discharge Tank 137
FiII Pipe
Rinse 3A-38

Tank 136
Vent Pipe
Rinse 3A

Discharge Tank 136
Fill Pipe
Rínse 3A-38

>0.08 ppm

12/L6/88 0.0036
0.0036

ppm Methylene Chloríde
ppm Tetrachloroethene

l2/L6/88 0.02 ppm Tetrachloroethene

L2/L6/88 0.0016 ppm Tetrachloroethene

I2/I5/88 0.00055 ppm Trichloroethene
0.0054 ppm Tetrachloroethene

20
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Tank
System PipelÍne

Vent138

TABLE 3 (CoNTTNUED)

DETECTED COMPOUNDS

FIRST VENT AND DISCHARGE PIPE CLEANING

Sample ID Date

L2/re /88

Compound Concentrations

ppm Dibromochloromethane
ppm Tetrachloroethene

0.0018
0. l146

Tank 138
Vent Pipe
Rinse 3A

Discharge Tank 138
Fi11 Pipe
Rinse 3A

0.0
0.0

The discharge pipes for Tank Nos. L34 and 135 were recleaned utilizing

steam cleaning followed by rìIaLer/detergent rinses and water rinses. Samples

of the final \^/ater rinses were analyzed for solvent compound concentrations.

A summary of the analytical results of the pipe recleanÍng is presented

ín Table 4.

TABLE 4

DETECTED COI4POUNDS

SECOND DISCHARGE PIPE CLEANING

Tank
S stem Pipeline Sample ID

12/Le /88

Date

0L/L7 /8e

024
o32

0.0061 ppn
0.5469 ppm

ppm m,p-Xylene
ppm Tetrachloroethene

Compound Concentrations

134

13s

Discharge TK-134
F Rinse

Diseharge TK-135
F Rinse

Dibromochloromethane
Tetùachloroethene

)L/Li /89 0.025 ppm
0.0147 ppm
L.1-I2 ppm

Trichloroethene
Dibromochloromethane
Tetrachloroethene

The above results indicated that while the Tank No. L34 discharge pipe

had met the established decontamination criterion,

2T

the Tank No. 135 discharge
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pipe still did not. Therefore, the recleaning and sampling procedures were

repeated on the Tank No. 135 piping.

The laboratory analytÍca1 results for this third cleaning cycle indicated

that the decontamination criterion had been met. A1l solvent compounds in the

final \^rater rinse sample (I.D.TK-135 F Pipe L/L9/89) were less than the

method detection limits (MDL) except tetrachloroethene, having a concentration

of 0.0204 ppm.

Following deconEamination of the vent and discharge piping, the butyl

membrane liners r^7ere removed from each access excavation and the surroundíng

soil inspected to verify that no leakage of cleaning and rinsing liquids had

occurred. The liners were plaeed in 55-gallon drums for later disposal.

B. PIPE REMOVAL AND ABANDON},IENT

Upon completion of all field activities involved with the cleaning and

deconÈamination of the vent and discharge piping betr,/een the five tanks and

the fill station, approximately 333 feet of the piping qras removed in lengths

varying from 18 inches xo 2O feet, by excavation and plurnbíng contractors

furníshed by IBM. This piping was previously cleaned and decontaminated as

described above. After removal of this piping, approximately 140 lineal feet

of decontaminated piping remained underground. The discharge port valves and

fittings, and the vent valves, located at the truck fill station, had been

removed and placed ín 55-gallon drums for later disposal as hazardous $/aste.

The decontaminated vent and discharge piping removed by excavation and

22
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plumbing contractors vras disposed of by IBM as non-hazardous scrap metal.

The approximately 140 lineal feet of decontaminated vent and discharge

piping remaining underground was filled with acrylamide grout by CCD&Z. All

waste grout generated during the abandonment was collected and transferred to

55-gallon drums furnished by IBM for later disposal by IBM.

23
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VII. TRANSFER PIPE CLOSURE

A. SYSTEM DESCRIPTION

The closure of the five \,raste solvent tank systems included approximately

5,500 lineal feet of transfer piping from Buildings 310 and 3208 which had

previously been taken out of service. This piping, connected to the five

r^raste solvent Èanks, is shown on Figures 3 and 4.

One and one-half inch diameter piping was routed

of Buildings 310 and 3208, supported on pipe racks.

8/309-310 linkway, as shown on Plate 1, was supported

linkway on pipe racks before entering the ground and

appropriate waste solvent tanks.

exposed above the roofs

Piping along the

on the wall of the

discharging into the

Approximately 700 lineal feet of transfer piping inside Building 310 was

routed above the ceiling and connected to the Tank 137 transfer piping outside

the linkway waII. Thís piping, which ranged in size fron 3/4-inch Èo lLr-inch

diameter, is shown on Figure lr.

B. PIPE DISASSEMBLY

Prior to cleaning, the transfer piping on Buildings 310, 3208 and the

B/309-310 Linkway \¡/as cut inÈo 20-foot lengths, where possible, by plumbing

contractors furnished by IBM. The pipe sections were then transported to a

storage rack, adjacent to the fill station containment pad, and segregated
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into five groups according to tank system. Piping which could not be

classified according to tank system, vras placed in a sixth group of

miscellaneous piping. Any piping too small or impractical to decontaminate

(i.e. with numerous bends, valves, etc.) was placed in 55-gallon drums

furnished by IBM for later disposal by IBM as hazardous waste.

The underground piping, from the linkr,say wall to the tank, was excavated

and cut to length as above, and removed to the storage rack by contractors

furnished by IBM. This piping ranged in size from 1% inches to 2h inches in

díameter.

Table 5 lists the amounts of this transfer piping by group

TABLE 5

B/3I0-3208 I4TASTE SOLVENT TRANSFER pIptNG

Tank
System

L34

13s

136

r31

138

Approxímate
, Length

( Feet )Chemical Inlaste

Methylene Chloride

N-Butyl Acetate

Freon TP-35

Tetrachloroethene ( Perchlorethylene )

Isopropanol

Miscellaneous unlabeled

TOTAL

313

]-920

LL82

402

705

863

5,445 feet
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C. PRELIMINARY DECONTA.MINATION EVALUATION

Approximately 108 by lengrh of each transfer piping group (except the

miscellaneous group) was cleaned in order to assess the efficiency and

effectiveness of the decontamination procedures outlined in the

Decontamination Plan. Final rinse samples for each group were analyzed f.or

contaminant leve1s. Through evaluation of the field procedures and analytical

results, a refined decontamination plan for the transfer piping \¡ras developed

and implemented as outlined below:

Clean utilizing the High Pressure Cleaning Merhod

Rinse \^/ith hot waxer/detergent solution.

Steam elean.

Final r¡tater rinse.

Approximately 520 lineal feet cleaned as part of

A summary of the

piping is presentedrinse samples from this

o

o

o

o

of transfer piping was

decontamination method -Lhe preliminary evaluation of the

analytical results for the final

in Table 6.
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Tank
System Sample ID

L34

IABLE 6

DETECTED COMPOUNDS

PRELIMINARY TRANSFER PIPING EVALUATION

Date

12/r4/88

Comoound Concen ations

135

136

L31

Tank 134
Above Pipe 1A

Tank 134
Above Pipe 2A

Tank 135
Above Pipe lA

Tank 135
Above Pipe 2A

Tank 136
Above Pipe 1A

Tank 136
Above Pipe 2A

Tank 137
Above Pipe 1A

L2/L/+/88 0.0036 ppm Tetrachloroethene

L2/L4/88 None detected

L2/L4/88 042 ppm Tetrachloroethene
028 ppm m,p-Xylene

L2/L4/88 0.0033 ppm Tetrachloroethene

L2/14/88 ppm Tetrachloroechene
ppm m,p-Xylene

t2/14/88 None detected

None detected

0.0066
0 . 0028

0.0
0.0

Tank 137
Above Pipe 28

L2/L4/88 0.0046 ppm Tetrachloroethene

138 Tank 138
Above Pipe 1A

12/L4/88 0.0096 ppm Tetrachloroethene

Tank 138
Above Pipe 2A

12/14/88 0.0044 ppm Tetrachloroethene

These results indicated this piping met the established decontamination

criterion, and could be disposed of as non-hazardous waste.
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D. FINAL DECONTA.I,TINATION

The remaining 4,925 lineal feet of piping was decontaminated utilizing

the steps outlined in Section VII.C. Final rinse samples (dated L/26/89) were

obtained from a representaÈive 10t of each of the six piping groups and

analyzed.

No solvent compounds were deÈected in the samples anal-yzed, indicating

the Èransfer piping met the established decontamination críterion.

E. TRANSFER P]PING NOT DECONTA.MINATED

Upon completion of the decontaminatÍon of the transfer piping removed

from the building roofs and linkway wal1, the 700 lineal feet of transfer

piping inside Building 310 which had been previously connected to Tank No. l3l

was closed. Plumbing contractors furnished by IBM removed this piping from

the building, cut it into sections and placed it in 55-gallon drums for later

disposal as hazardous \^raste.
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VIII. DISPOSAL OF CLOSURE-GENERATED i^]ASTE

A. CONTA¡{]NATED IIASTE

Liquid I,Iastes

All waste liquids generated from cleaning the vraste solvent tanks

and piping \Àrere collected in clean tank trailers provided by IBM and

stored on the East Fishkill site for varying durations.

Periodically, these liquid qrastes were mixed with other solvent

vüastes produced during the site's daily operations, to adjust the

solvent concentrations before shipping off síte to an EPA licensed

incinerator for burning. In aII cases, the líquid \^rastes v/ere

transported to Rollins Environmental Services in Bridgeport, New

Jersey for processing. Copies of the Uniform Hazardous \,Iaste

Manifests are presented in Appendix H.

Solid Wastes

During closure, the solid waste generated consisted of the

following:

o Pipe elbows, valves, flame arrestors,

and other items removed from the waste

short sections of pipe

solvent pipelines

o Sludge, sediment, and scale from inside the tanks and pipelines

Contaminated personal protective clothing and materials

including, gloves, boots, rags, paper towels, etc.

29
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o Lining material from the pipe access excavations

o üIaste acrylamide grout

These materials were placed in 55-gallon drums (DOT 17C) and temporarily

stored in the Building 309 Drurn Storage Area.

The drums

for processing.

Appendix H.

were later

A copy of

rransporred to ENSCO (AOR) in El Dorado, Arkansas

the Uniform Hazarðous llaste Manifest is included in

B. NON-HAZARDOUS MATERIAL

All non-hazardous material including decontaminated pipe sections from

the five tank systems r^ras Lransported to Charles Effron & Son, scrap metal

dealer in Poughkeepsie, New York. The Bill of Lading for this waste is

presented in Appendix I.
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CERTÏFTCATION

This is to certify that the closure of lJaste Solvent Tank Systen Nos.

L34, 135, 136, 137 and 138 at Èhe International Business l{.achines CorporaËion

East Fishkill Facility, was performed in accordance with the specífications in

the Closure Plan approved by the United States Envi.ror¡¡nental Protection

Agency.
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lnternational Business Machines Corporation East Fishkill Fac¡lity, Route 52
Hopewell Junct¡on, New York 125334999
914189+2121

CERTIFÏCATION

This is to certify that the closure of l^Iaste Solvent Tank System Nos.

L34,135, 136, 137 and 138 at the International Business l{achines Corporation

East Fishkill Facility, was performed in accordance with the specifications in

the Closure Plan approved by the United States Environmental Protection

Agency.

INTERNATIONAL BUSINESS MACHINES CORPORATION

Q'
JOSEPH ate
Site Services

t
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llethylese chl-orlde

A-buEyl eceÈace

I, I,2-E,rlehLorc-l,2,2-
lr{ ¡luoroe cirane

lec,rachioroechyt ene
tras iê ( perchJ.orcechy!ene)

Isoprepyl alcohol (ïíasce)

Varlous haz¿lCoss 'Y¡¿s E es -
consuLi'r¡asEe ana.J.ysis
plan for s-;ee.1:1c ïasië
codes.

Cyaaldes, Àlcchols,
.tldehydes, SuiÍiies,
Fyrí.dLae -t-!
Êlec:ropieÊLBt sludge :
froÊ soa-cyaaice ogerae:.oå

;
CC
Êl

t^
I

l¡.=
l¡J

I

Ë
ÊB
H
.:-

r

l!-üLyw lÌtjE:íTcey oî i3-q:Ax,Ðcus ';

- füe follc',l1ag cable sr¡csarL¡es Èhe estiaaEed :å:Êi¡ria lnvenicrT oi
haza¡cioug etasces fn scorage or i¡¡ e=EeÈ3ent aE al,y g¿"ên Ei¡e ag ¿he ãasc

FishkilL ?aeiliry.

f
1

CË}3+
t

tt_
lrl.

t

E.
Íft:
H

r34

I a<

tJo

lo,0c0

l0,0c0

lo,000

I
ãa¡a;ious ir-asee Drua Storage

lf¿i¿ Roo¡l SEcrage Roon

tya*1de aui inçcspeÊible DEì,!ra.

Storage Rooo

Sludge Drrapscer

I37 l0,000

i38 t0,cco

I '000 d-r¡s

150 d¡u¡s

100 cuÞ1c yarCs
(4 duepsrers)

L
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Solçenc ïaste Pi:irg - (Sceei ?1¡ j.cg )

SuliClag li,?,3îCB,33CC aad 33CD are se¡vic,ei by:iis s:rsiÊ!.

Coss cf rlas:.:rg Êhe s:rsÈea¡

CLCSiJS: ?I-r-T !3t:-\!rl3:Ê -

l{anooçer ACO hours I S22lhr.
Dtsposai oi abovegrouad plpizg

Soivens 9íasce Tanks - (St,ee1 Tasks)

3uLldlag 310
Totei. Yolt¡s,e

I982 i¡ilacloa aci;usctenc.s cälc-:¿Èe¿ ?eE
Ëãaalior¡s tíaste R.egulac:cns Subpart ii, ?¿iÍa.
40 cî?, $2å4.142(b)

5 seg:egated (,f 134-I38)
50,000 ga.Lioas

g I,8C0
sl6,å00

lotaì s¿5,200

560,cco

s 27 ,5oo

Toeal s87,500

Dlsposêl ccsc oË ltquici
Cost ci elean:,ng (sandblascLng)
g 551500 each :ar¡k (laciu<ilng
dlsposal o¡' r¿sldue)

ç

t
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ç
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Cosi o: :sna'tsl gi ccni¿:;ers aad Cls.eosai
th:ough a ilcensed ?eûCor (¡¿:r. !'000 Cr':æ
åE Sll0/Cr-¿r)

Cosç oÉ Eeaov:.ag l:.ouid froo the concai::¡ens
s:tsteE and crlpie-r1:sing the Í1oor. ålso
âssuErer¡ thac che sr¡ap is ful!. Voiuae oi
eoqt¡i.uceat sysÊe1 J.s 4;628 gailoas.
Låquid rasova.l (fuLl coneaÅaseûE Eysce¡ Plus
tl,rsåÊ,ê) - 6,000 gallone

'Tr1gle *f*. L¿bo¡ Cose

Llquld Reuoval - 2 t:Ei'Iêt loads at
ç5501s¡siielri''-h ¿ capaclEy of 5'000 galloas

Luì l

S i iÐ,ü0(j

s 6,000

s I,500

s I,100

.Ya1.a Sccrage Roou ?otal st!8,600

s 1¿,000

s 4,000

5 i,oo0

$ 550

Cos¡ of resovai of caocaL::ers and dJ.sposel
chrough e iiceosed vencior '(¡ax. I50 dru¡s ac

S85/in:s).

Cost cf resovllg lJ.quÅd ircs the coflcalcæot
systêtr aed cli.ple rlasi*5 ghe floor' Àlsc
essutres c,haÈ the srug !s full. Vol¡¡se of
êonEaitueËÊ sysÊeÁ le 1,042 galloust
Liquld, re¡çval - 21000 gallous.

trtple Rlase - Labor

Reoove llqsfd Þy È¡ailer - I ct+ller lo¿d
ac,5550/loa<i

G

C

t
tCyadde/I¡¡cÉÊtPscLþle Slcrage Rooe Îoc'ai S 19'550

100 cublc yerds - leooval a uaxl=un
or' 4 dnnpsËers aß 25 cublc yards e¿ch.

5 g,å00

4

c
L

9ludee Du¡pste:

cosç of rlasllg contal¡leeÉ,c' sysÊeq

9,900

CoeCal¡¡esc systes'¡tll not be deconEaelaaged because sludge !s solld and

5

L
covered ae al! lla¿s.

-1t -



-!-<-l,t t (
{

11
a
t

t
¡

Ã,
în- I t a^ç.f o:q

a¡¡
l¡¡.

I

¿.
c0:+

'Ì-..- Ê--- a -l-teis

lfaÍr Scorage 3coo,

Cyaaide /Incoapacible

Sludge DuagsEer

Solves¡ 'Jas¡,e ?lplsg

Solveo,i rr¡ast,e tanks

Storage Roon

5:i8,ôC0

s 19,550

c ô annv ¿, ¿rv

s 2s,:cc

) ð/,>uu

s250,750
s 52,150
s 27,3C0

$340 ,2,00

.4,

Sub-Ioc¿1
Coaclcgeney 247.
P¡ofesstcnal Entlleer Serviees
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ADDENDII}î TO EAZARDOUS TTÀSÎE

CLOSURE SI^AIT

FOR

E,A.SI FISEKILL FACTLTIT

IBtf CORPORÀTIOI{

EÀST FISIIKII,L FACILITY
D/511 , zlgå,L, Dl9?Ð
ROTNE 52
BOPËIíELL JCT. r ff 12533
BEWSIûI{: JAI¡UARY 29 ' 1988
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,4 DRI]I.I SÎORAGE AREAS

Mat¡, Room

Cost of reuovel of conÈainers and df,sposal
through a liceased vendor (sax. 1,000 druns
aÈ $132.92ldrr¡o)

Cost of renovLng liquid froa the containnenÊ
Eysten ând ÈÌf.ple-rfaslag the floor. Also
assutres EhaË the suup fs full, VqIuEte of
conËal.naenÈ sysÈen is 4,628 gaIlons. Ltquid
rêEoval (full coü,ÈaLfiôeüt sysreu plus rfnse)
6,000 gallons

Trtgle Rinse Labor CoEt

Ltqutd R.eçoval - 2 ttafler loads aÈ
$664.66/tral1er v¡ith capaciÈy of 5r000 gallons

lfain Storage Rocmr lotal

C"TANTDE AND ITCOI.PATTBLE ROO}Í

Cost of repoval of contalne¡s and disposal
through a li.censed vendor (max. 150 druus at
$112.79ldnn).

Cost of renovLng !.1quíd fror¡ the eontain¡lent
systen and trÍple rLnslng rhe floor. Also
assu¡ues that the sump Ls fuli. Yol¡¡me of
cûnËalûBent systea f.s 1,042 gallons,
líquíd teuoval - 21000 gallons.

Îr{ple RJ.npe - Labor

Reuove llquld by trailer - I trailer load
at $664/load.

Cyanide/IBcotûps,tlb1e Storage Roorn lotal

SLÚDGE DUMPSTER

100 cublc yards - renoval a uaximun
of 4 dunpsters aE 25 cublc yards each.

Cost of rinsing conEai¡tnenc systeut.

lotaI

ContaLnment Syste!¡ trfll not be decontauinated
because sludge is solld aûd covered at all tf¡res'

COST

$132,920

$ 7,250

$ I,813

$ I,329

$143,312

$ I6 ,9I9

$ 4,835

$ 1,208

$ 664

$ 23,626

$ 10,151

$ I,E13

c
g

t

t
&
{
(
F

Æ\

(

45Ft032. /rah

a

$ 11,96ô



'.9 I

J¡.

PIAN E

1987 Inflatíoî ad.justrîents cslculaÈed Per ltaaatdous WasÈe ReguLatf'ons
SubparÈ tt - Fina¡rcía1 RequiremenÈg' 40CF1264-14I(b)

soL\rÉNT wASTE PTPING - (Steel Ptpfne)

Butlctlrrg 310' 3208, 3300 are een¡lced by thfs systeru.

Cost of fÍnsLng Èhe sYsten:

. llanpower 400 houts e $26.521ht.
Disposal of aboveground PiPing

4{
t
I
;
e
e
F

$ tû,609
$ 19,818

$ 30,427

s 72,508

t T'¡ 1îq\f ¿¿ )ÁrJ

st_05,743

soL\ENT WASTE TAÀTKS - (Sreel Tanks)

Total

5 segregated (#I34-138)
50,000 gallorrs

Total

Buíldlng 310
lota1 Voluue

Disposal cost of liquid
Cost of cleaning (sandblasting)
ç $6,647 each tank (lncluding
dlsposal of resldue)

l

t-.
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TOTAL CO5T

-

DRUM STORÂGE AREAS

llain Storage Rootr,

Cyanide/Inco¡Bpatfble SÈorage Roorr

Sludge DnupsËer

Solvenf HaEte plptng

Solvìat ilaste Tanks

$143,312

$ 23,626

s 1t,964

ç 30,427

$ r05,743

$315,072

$ 63,014

s 32,99 1

$¿1 I ,077

Sub-Total

ConËiflgency ZeZ

?rofesslonal Engirreer Sen¡Lceg

lOTAL
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ADDEI{DÍ]!Í 10 EAZÀRDOT'S I{ASTE

CT.OSIIRE PI.â¡{

FOR

}TERRIîT BROOKTA}ÎDS, IIiC.

EAST EISI{RILL. I{I

JJ\NIIARY, 1988
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The 500 cooples closure Plan shall- requtre decontanínaÈiofl of t$o Éâste holdlng

tânksr i.ê., Fluorlde l{åsËe Tank and industrial lfaste Neutralizâtlon Tank' Also

the plptng syËteils conllected Èo these Èïo tankÉ shal1 f'êquif'e decontaninatioa'
The åelooiaoLnated ptocedure and costs ale âs folls'ts;

cc
(¡
q
t,¿

u
{-*
I

E
ËFLSORIDE I{ASTE

TIVDU

lANK

Transfer the llquíd Èo a tanke3 Èruck (frost a licensed vendor) ' RinEe ghe

pfpÍRg syÉre$ fioo the buildingr üsing fire-hoEe, three tf.sres' Transfef Èhe

llquid ro the tait"r truck, qpån the-mafi.hole Êo the tank and ver't the tank

usf¡Ìg porËable blore¡. Rl.nse lhe tatk wiÈh water, usíng hose' Transfer the

liquíd,, u3Í8,g vacuusr syEteEr, to the Èank ttuck. Repeat the procedure thsee

Èiaes or untíl iiã en ft tt. liquid is .apptoxLnatety seven {7) ' TraaspotÈ the
. ltquid iir rhe tånt.l ro Easr rrst¡t<iir foi- tr"asrre'Ê in the f,Luorlde/Eeavy lfesals

itå.q""t-P1ant- Close the sa¡rhole cover and seal Lc'

Cost Esciuateg:

Ì<
lae effluent Ef'oü this tank 1s díscharged to a biolog{cal treatuent plaat fot
Burlding 500 coroprex. Transfer .iã iiE"id (after anãtyzing anc adj¡¡sting p'l to

7.5+ 1.0). Flush the buildrng eipiof Ëoone"ted to this systern r¡ith natef, uelflg

flre hoses. RepeaË this proc"rs Lt least three tiÉes' ot un¡íl the pl{ of the

rlnee \rarer is apptoxinately.*-r*i-(7t.- open the nanhole covet' and vent the

tank us1ne ¡forrell--Transfet tt* sludge, li anyr to I tanker Ëruck (frq' a

lice.nsed, vendor) , ,,'lûg â vacurû "y"eão' 
RÍnse the tsnk rith våter 8Ë least

three tünes, or r¡ntif it¡e pt{ of 
- 
Èhe rÍnse ttÉ'Ëer f " *ppto*f'nately seven (7) '

Iransfer rhe liquíds to the blological Èreätñent-pfàiti' Close the msnhole of

the rank and seal Lt. Transport ihe sluAge to ia'st Fishktll Facilíty for

Ètcâtñeflt.

l{anpower 200 houts g $27.58/hour
lransportaÈion

Total

ÍAT T{ASTE NFJTRATIZATìU'}I TAT{1(

Cost EstiliateE:

llanpover 200 hours G $27'58/hour
TransPortatl'on

lotaI

$5,516
$2,758

$g,274

$5,516
$2,758

$6,2?¿+

L

45fr032. /r¡th



c0N TÀINSRS }IITF HA,Z.ê.RDOUS 1IASTE

lhfs lnvolves renoval of sn811 conÈalners throughout rhe complex. lTrecontal¡rers rrith waçÈe sh¿l1 be collecÈed, analyäua, 
""ã t="""prra.¿ Èo theEast lishklll Feclllty- These wastes shall be blended wÍth other \r-asree on thatsíte, aceording to the characteristics of the wastes, âfld shall be eíthertteaÈed withín the East Fishkill' Facllity or disposed of through lÍcensedvcndor(s)

Cost Estl¡oaÈes:

g
d
E

I
I
t
l

T
tt
Ê
Ë

SUYI4ARY OF

Maapover 100 hours e $ZZ.Sglhour
TransporËatLon

Total

COST ESTI}ÍAIES

Fluoride Waste Tank
Industrlal líaste lank
Containers
Contingency
?rofessícrnal Engineer Sewices

local

$2,758
$2,758

$5,516

,27 4
,¿14
,516
,7Sg
689

$25,511

$e
tll
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lnl€nìâtion¡t Bueinges M¡chrnes Conorgtign
Éa^Êt Fishkill Facility, Foute 52
Hopowell Junction, Nâw York 1e539.o999
914/{¡9+Ptel

SERTIFIED I{ÀIL REflIRN
rEcErPT REQIIESI.ED
AT[N: R. A. Eay

B/5r1, z/9er

llay 16, 1988

Ìfr. S. Slegel, Chtef
U. S.- E¡rvlro-aeaÈ¿l Protectlon Ageney
Ëagetdous I¡Ieste Fec{.lLtLcs Brrnch
R.qtior.r II
26 Federel ?laza
Net¡. Tork, ¡If 10278

SI]BJE6T: NOÎIFIGATION OF CLOSURE ON IIAZARDOIJS WASTE SOT.VENT TA},¡KS

Reference: RCRA Part B (EpA ID llYÐC007C7g01), .s.a¿ardo-¿s ',{a¡t¿ C1,;s.¿re l.Ian;.
Àttschuent VIl.
Addendr¡m to t{azardouç 1laeÈe Closure plan for East Fishklll
FaeiliÈy¡ 1987 Closure plan Cost EsÈioetes.

Dear Mr. Slegel:

He are fafo¡glng ygu of our inÊenÈ Ìo {nJilårp closure activlty on hazatdous
rr¿sts solvcnÈ Btorgg€ tanks ae of July 25, lggg or eooner, tf posstblc.
Closure of these five taaks (indlcated ae rank lío.'s l34r-135,'136, I37, i3g)wlll br fn ¡ccorrlnnec wlfh 40CFB?.64,I), 6ubpfrÈ C¡ End sur hn*¡rdqrrn $.rßti*l-o,r¡s yl.t, per- RCRA ¡r,rru ! perrulL, !!A lD i'trurirlllriTgrlr.

tt fs expecÈed that fLnal closure operatLoûs r¡ill be coæpleted within rrinery(90) days as lndicated 1n out pettil closure schedule. ilpoo conpleÈioa,
¡l'rrfrrlrr f rur¿rl r'+rg'lnrrr ¡rrf{f {rrl{¡n rlll br pruviJrJ nrel,,g Ll¡+L ,¿Iuuu¿u l.+u
been perfor¡oed å.s specifled in the afproved closure pran,

Please notlfy us of 8,ny concerns or further dl.rectLon required relatlve Ëotte subJecÈ rank closure êcrlviÈy. I car be reached, ar igi+)-gge_i560 orcr.rutrct Hr- Frrnþ- Torto¡1cL :e (gI4)-Bg3-lI7l. Tr.rur cuupu¡ruu Iu apprac{uteC.

Slncerely yours,

INISRNAÎIONAL BI'SINESS MACHINES

I

t
t
f
Ii

j

C

R. A.
Site
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A7RAH137.
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llt'. F. L¡lrìõfrn3
ft.lt- ll,,ul¡¡,,,,.¡.,r1.,1 F,,,1., I l¡¡¡, ¡,L,,lt;l
Il¿z¿rduuu lü¡rgLu Facilltf.r::c Dr¡nch
RegLon II
26 Federal Plaza
Ner York, l{Y 10278

I'lr. P. Counter'rnan, Dl-Ïector
Hasatdouc l{antn Pormritf{nt Bursru
Tlorr Tcrls ! g:¡Lu IJr ¡'g - ul. lÍ¡rrr l¿ r-r¡¡trr r r ¡ d I

50 llolf Road
A,lbany' NT 12233

1 ¡,1,1 {Ê l'1l.c l't l'tll

-l{r. N. G. Kaul
Nerr York SÈate Dept. of Environûenta1 Conservatlon

=-'50 WoIf Road
Albany, tft 12233

,t

tfr. A. Klause, P.E.
New York SEåte Dept. of Envlronoent¿l Conservation
Reglon III
2l South Putt Corners Road
trcu ¡r¡Iu¡¡? tft 1!t6t
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Ilt

l¡J-
I

Ë
E
¡{

A7R.Arit37.



E:Ð
l'ht

Àt-.;
T\J

t\)

{' lnternational Business Machines Corporation East Fishk¡ll FacilitY, Route 52

Hòpewelt Junction' New York 12533-0999

914189+2121

cfutrrrm ì{ArL REcETPT

IIPON REQIIEST

ATTN: R. A. IlaY
B/51r ' zlgAL

November 1, l98B

Mr. S. Siegel, Chief
U.S. Environmental Protectíon Agency

I{azardous l^Iaste Facilities Branch

Regíon III
26 Federal PIaza
New York, NY 10278

SIIBßCT: ctosIIRE PLAN APPROVAL EOR -AZARDOUS IIASTE SOLVENT TÆ{KS' EPA I.D.

NO. NYD 000707901-

Ref erence: l"Iemorandum to Mr' S' Siegel from Mr' R' A' Hay'

of Closure on Hazardous ùt"t" Solvent Tanks"'
MaY 16, 1988'

Rich rd A. gert Site Envír

"Notification
dated

Dear }fr. Siegel:

The referenced memorandun indicated IBM's interlt to initiate closure on five

(5) hazardous wasre solvent tanks located at its East Fishkill facility (EPA

1.D. No. NYD 000707901).

Tod,ate, we have not received approval to iuplement the subject closure plan

submitted on May 16, 1988. no*"tãt, the 1B-0 day permittee notification

period is due to expire oo No.r"u,b"t'tz, 1988. It-is our understanding that

after this date (i80 day Notificatíon of closure), the pernittee can

exercise closure activitie= i" """.rdance 
with the schedule specified in the

closure plan submitted.

Please notify us of your actíons with regard to accePti:": :: 
the previously

submitted plan, so that \¡re can initlate closure actívities on these tanks as

soon as Possible.

SincerelY Yours'

INTERNATIONAL BUSINESS MACHINES

H-
ç¡=
?.=

frl--î:¡.-

RAII/rnh

IIay,
Engineering
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{
Mr. Siegel
Page 2

November 1, 1988

Mr. P. Counterman, Director
New York State Department of Environmental Conservation
Hazardous !'laste Permitting Bureau
50 Wolf Road
Albany, NY L2233 _

Mr. N. G. KauI
New York State Department of Environmental Conservation
50 V{olf Road
Albany, NY 12233

Mr. A. Klaus
New York State Ðepartment of Environmental Conservation
Region III
2l- South Putt Corners Road
New Pal-tz, NY 12561

Mr. F. Langone
U.S. Environmental- Protection Agency
Hazardous Waste Facil-ities Branch
Region III
26 Federal- P1aza
New York, NY l-0278

IiIr. J. Reidy
New York State Department of Environmental Conservation
Region III
202 Mamaroneck Avenue
White Plains, NY 10601
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F. Tortorici
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S. Tranchina
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LYJ( UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION II

26 FEDERAL PLAZA
NEW YORK. NEW YORK IO278

Re

it$v ? !) '!!d.,

Mr. Richard A. Hay, Manager
Site Environmental Engineering
rBM
East Fishkill Facility
Route 52, Hopewell Junction
New York, L2533-0999

Resource Conservation Recovery Act (RCRA)
EPA Permit l¡o. NYDOOO707901
Closure of Waste Solvent Tanks

Dear Mr. Hay:

Concerning your notification of May 16, 19gB and November i-t 1988
regardÍng closure of the RCRA waste storagie tanks regulated by the
above referenced permit, the U.S. Environmental Protection Agency
(EPA) hereby grants approval for you to commence closure. Às
indicated by Mr. Frank Tortorici of your staff, closure will
conmence no later than December 13, L988 and wil-I be completed in
accordance with the approval- closure schedul-e in Section L.6. of
your approval Closure P1an.

Please be advised that in accordance v/ith 40 CFR 264.L]-s and Section
L-6 of your approved Cl-osure Plan, fBM must submit a Cl_osure
certifj-cation within 6O days after cornpleÈion of cl-osure to this
office and New York State Department of Environmental Conservation
(NYSDEC) at the following addresses:

James ReÍdy
New York State Department of
Environmental Conservation, Region 3
202 Marnaroneck Avenue
[.ihite Plains, NY L06O1-

Paul Counterman, Director
Bureau of Hazardous lùaste Facility Pernitting
Division of Hazardous Substances Regulation
New York State Department of
Environ:nental Conèen¡ation
5O Vlolf Road
Albany, NY I-2233-OOO1

!
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If you want to discuss this issue any further, please caII EIIenStein, of my staff, at (ZLZI- 264-L36, .---

Sincerely yours,

l.fr. Frank A. Iangone, Chief
New York Facilities Section
Hazardous lûaste Facilities Branch

l^'-Le

Paul Counternan, NYSDEC, Albany
Jim Reidy, NYSDEC, I{hite ptainã
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APPENDIX B

DECONTAMINATION PI-AN



DEOONIAMI}F(ITON PROCEIÍJRES

Ihe proceô:res contained herein have been dareloped jn accorrCa¡¡ce witlr
the fElrf EasÈ, Fishkill llaza¡rCcus l,taste Closr¡re plan datæd Nor¡qnber 19g0, a¡rl EpA

Regulation 40cER 264.L, Sr:lcparE, c. fhe proceò-uæs were establi-shed witTr

consideration given to IBM Che¡ric'a] Ð:ecar:Èion Sheets ard tlre Confined gpace

Extqf Section (4-0L-osA) of tlre IEM EasÈ Fishkill Safety Þfanrla]., a¡rd r:nder the

guidance of lBlvf,s Safety ard Irrir¡sErial ffgiene Depattnent,.

once the flc¡t¡¿ of r^raste solvents has been tærmi¡rated ard tlre rexìailaing

waste solvents re¡n¡¡ed fi:curt tlre tank q¿stens i¡r accorrCar¡ce with the Closr:re

Plan, the procedr:res tbat follcn¡ shall be erployed in conjunc¡ion with t¡e
decontani¡ation of tlre subject tanks ard transfer pipirq.

l_. A Health ard SafeQr PÌan shall be established to prrctect ttre healt¡
ard safetY of project, personnef ir¡volved Ín the decont¿mj¡la.Eion of
the waste solvent, tanks arxl pipirg.

eu remainÍ¡g i¡fluent t¡:ansfer pipes sharl be remcn¡ed f::om ttre

rrcofs of Rrildirgs 310 ard. 32oB ard tlre B/3i-0 ri¡ìl$,ay l,talr.

Urderg::ourd i¡fluent þ:ansfer pipes should be re¡nc\¡ed by occayations

tùrere practical. Ar1 pipe fittirgs, i.e., varves, tees, elbcrars,

etc., shall be disasssnbled frc¡n tlre i¡fruent, t¡:a¡.r.sfer pipfuq arrd
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praced in 55 gallon dnnns or otåer suitabre tlpe of contairsnent.

The pipirq shall be e.rt i-nto 20 foot secÈions, v¡trs:e possi-ble and

tt:anspor+ea to tlre fill station containrrent, ¡nd for sr:rsequart

decontarni¡atj-on. ltre pipirq sectior¡s shall be segregated into 5

gasrps accorråirg to tlre rrespecEive chernical stor:age q¿stems.

Àccess shall be prcvided to ai-l piFe connections to t]'.e five waste

solvent, storage tanl<s þr erccarration. nçosea vent, ard aiscfrarrge

pipirq sfnl-L be r':snc¡¡ed, segregated, ard, t¡:ar¡+ol*ea to the fill
sÈation contairunent pad for sulsequ.ent decontami¡ration.

ltre pipe access e><cavatj-on pits stral-l be ri¡¡ed with suitable

nateriaL as r-equired to se¡¡e as collecÈion werls arxl provide

contai¡unent for the pipe creanirg ard ri¡sirq decontamj¡r¿rtes. À

1eâk tight seal shal.l be nade aror¡rd. al1 pipes.

Eadr tank shaLl be purged with nibrcgen gas ard then monitored for

oxlgen concent¡:ation ard 1cn¡er elçlosive 1fudt (rFJ) ù:rirg the

decontamination præess .
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6 Decont¡¡ni¡ate eacr¡ tank j¡rterior try (i) ri¡sirg wittr liquid by

pressurized fruid jet, creanirg a¡d (ii) sÈeam creanirq. suitabl-e

detergent sfrall be us€d duri-rg the sEeanirg plrccess as required.

Decontani¡a'tion sEeps shal-I be perforned on ttre tanl< jr¡t€rior as

follcn¡s:

(a) Initial water ri¡se.

(b) steam, ard ri¡se with water/detærrgent sorution three tinìes.

(c) ftiple ri¡se with r¡ate.

Follcniirrg the abc¡r¡e decontami¡aÈion prrccedure taJce two (2) sarçÌes

of tlre fi¡aL ri¡se for analysis bV the IEI"Í E¡¡i:rcnnentaL labor-atory.

The analysis on tlre sanples sfial.l be cor¡lr¡cted j¡r accondance witþ

stardard u.s. Ð¡¡i:¡orurerrtal Ð¡otection Aqenqr (EpA) Met]:ods 6oL/6o2.

A lisÈ. of t]:e solverrt, ccrçor:rcs for r*rictr tlre anal-ysis shalr be

perfonned is preserrted j¡ Attactnr¡ent, 1. obtåjn resul-ts of the

Iaboratory arnlysis ard recl-ean as requi-::ed if any rinse sanple

contains 1 part per rnillion (PPM) or gr:eater of arry solvent

ccneoma. Collect, all liqLlid r¡sed for decontarnilation ard rinsing

ard sÈ,ore in tank b:ailers.

Decontami¡ate ttre solvent waste pipirg r.emainirq urderrqrourd between

the tn¡d< fill station ard Tank Nos. 134, l_3S, !36, t37, 138 by (i)

riffi¡rg wittr liErid, eitlrer þz pressurized fluid jet cleani:rg, or

úhere adequate e<terrral- access is not ar¡ailable, by pluggirg,

filli¡rg, ard dnai:rir¡g, arxl (ii) steam creanirq. suitabre deterrgent
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shall be us€d duri¡g the stearnirg process as requir:ed.

Decontanni¡ation sEeps, sanplirg, arnllrsis, arrl r.eclearrirq (if
re+drea) shall be perfonred on ttre radergr:curxr pipi¡q as pr.cnrided

i¡ e abc¡¡e. collect a1l 1i$Lid r:sed for deconta¡ni¡ration ard rilsing
arrl st¡re in t¡nk t¡:ailers.

Decontani¡rate all s€cÈions of segregdted tr:ansfer, vent,, arrl

aischarge pipe prado:sry u:ansporæa to tlre fill sEation

contai¡ur¡enÈ pad by (i) creanirg with r¿ater r:sirq high pressure

(8-l-0,000 psi) water jet creanirg eq"iFnent ard (ii) steam cleaning.

Rinse a representative 10? of each of tlre segregated groups. obtain

tráto (2) sanples of each rinse for anaJ-ysis by tlre IEM B¡¡i:rcrmrer¡tal

r-aboratory. ffre arnlysis on the sarçles shalr be condusLed i¡r

accordance wit]r starda:¡d u.s. EpA l,feülods 6oV6oz. À rist of tl:e
solvent ccrçourds for wtrictr the aralysis shall be performed is
preserted in Attachner¡È 1. obtaj¡ r.esrlts of the labor-atory

analyses ard, for eactr segregated g¡prq), recrean as r"equired if any

ri¡se sarple contains I ppM or greater of any solvenÈ conpouna.

oollect' all water r¡sed for decontarni¡ration arxl rilsirg ard store i¡
tank t::ailers.

9. the tanl<s ard all decontaminated underrgor:rd pipirq r-r¡ns shaIl be

filled to capacity wit}r solid i¡eÌt rnaterial, ensurirq that, all
voids wittrin tlre tariks arrl pipirq a:æ filled.
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10. À11 decontamj¡ated tr=nsfer, vent, ard dischrarge pipe sections that

a::e not buried shal-I be disposed of a.s non-haza¡¡cous waste at an

atrrprrcpriate site.

contarni¡ated lirers, pipe fittirgs, ard other r¡¡aste generated

duri¡q tl.e clost¡::e work shal-I be colre<ted ard placed i¡r srritable

aiqposaf contai¡¡nent,.
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T2 The o<ca¡¡ation pits st¡all be backfilled arxl g:rcurxts restored. to

previor:s corditio¡rs.

13. IEM will anr-drqe for t::ansportation ard disposal of al-l contaninated

naterial-s generated ùrriry the closu¡e work foLLcffirq normal- IEM

East Fishl<i1l ope:atirg pr:actices for hazarrlor¡s r^¡astes.
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ÀTTACI]ME¡TI 1

r-abor-atory arnlysis via stardarrl u.s. æÀ ì4etåods 60L/602 shall be

corducted for tlre follcnrirg solvent ccrçor:rds:

æl-
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Chlorcnettrane

B::crnomet¡tane

DichLorodifluor cnrethane

Vinyl Ch-Ioride

Chl-olrcethane

Metlrylerre Chloride

Ttichlolrcf luorc¡retìane

1,1 - Dictrloroethene

I,L - Dichlolrcethane

T5=ns - I,2 - Didl_loroethene

Ctrloroform

I,2 - Didr-lorrcetìane

I,L,L - Tfidl-Iorrcethane

CarJcon Tetractrloride

nrcmodichlor:o¡netìane

1,2 - Dichlorrcpr-o¡:ane

CtS - 1,3 - Didr-lor.opropene

Ttidrlor.othene

Di-bromoct¡-lorp¡rethane

1,1,2 - Tlidrl_or.oetbane

Tïans - 1,3 - DidrJ_oroplrcpene

2 - Chl,orcn¡inyl Eürer

B:o¡noform

I tI,2,2 - Tet::achloroettrane

Teb:ach-loroethene

Chlorobenzene

I,3 - Dj-chl-orobenzene

I,2 - Dichlorobenzene

L,4 - Didrlorrcbenzene

Benzene

Ettry1 Benzene

Toluene

il,p - Xylene

O - Xylene
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APPEND]X C

SPECIFICATIONS OF DETERGENT

AND I^]ATER/DETERGENT SOLUTION



01æ69
r()s1 121 A

PRæUCÌ NAÞ€:
H¡NUFASTUREFIS NA}€:
À?FBS:
E}ERGBICY PHoNE No.s
HSOS INFOFIATtrIII NG:

Pagr 1

o
IA¡ER!¡L SIFETY ftATA SHEEÍ

SECIIO'¡ I

Array Coræentrsgad tndugtroct6ãn H€wy Duty Clcana rAarey CorporaÈion
7575 Easg Futgon Road, Acta, Hichigan 4SBS5(616¡ 676-€3@t
(6tel e75ag7a

Caqr fe
Chanri ca t l{anc
Eshyl,rn glteol, nüuÇt rrårr
Z-Butoryrråüot

Sodi¡r cr¡'bonrt¡
Cartorric acld disodiue 6a[È

Sodù¡ ¡t¡ell,tcrtr
SiLictc acld dtldiu! E tÈ

l: 1.04
Coopt€t¡
12.6 [cs iel
l{ot dorañin6d.
Not detsrìì ined.
slighcty hrry to ct€a' coto.tess r.iquld;ith a s[ight Botyan! ocror.

Itn
Product
1-5

1-5

1-5

CAS ll¡úcn
'|.11-7È,2

49-19-8

6&¡4€{

sFEcIFrc GRAv¡Ty (þer
SCL I.8 I¡.ITY lll ì|ATER:
pH:

VAEIR PFBSUFE (¡¡ r€J:
VÁRIR 0ENSf,TY (Ai r = 1l:
APE¡RA{E AND oooRs

o
ffiIffiJiduGÊ 

do'8 not Prastnt anv phveiclr hErlls aa deftn¡d ¡r 29FF19t0.1200.
FLA.H R¡'NT: Not fts'nabla or co¡buetibre. ¡{oE s¡p6ctsd to buFn un[6!¡ retc' content h6 cvaporstscr.

::::"::t["i#i:Li'"rt::ï::;on"""' rur.! borrv prorect'on. r,r!F s.rr-conrlrn.d brreürrns 6pFrE!¡6 ro
uÐ r6.F 6rryr roo, dr1 c¡ìe rcar, J:'t;"T'iï,H ïîr:"ïl: î-l;llll"ïLîH,t;i"ïiÏ:"",REJÂCI ¡/ITY:
ST¡SILITY: SÈabtr
HAZ¡ROfIJS RILìî€RIZATIDI: íl[ L nor occut.
c0l¡![TE¡Ìls/¡{ATER¡¡L T0 AV'rD: AYold ¡¡ca.eive heat¡ ftre, contlct rrth ecrdr¡ .Er,or! or.rtzrng rgenßa.-,r

TiL.,::i;-Ï,::::ilJ:.'.,o'.lrh.d.Eryo¡r.l¡tlllÈ¡forproduÉ
PFrtt¡RY Ro'Tt¡ 0F ÐrPosJFVEl{TFY¡ skln cont.qtr cyo contact, irüotsrron¡ d<f n rbao'prronSIGT¡S/SI'IPÌOG/EFEtrN¡ OF E}POSURE:

suN q¡ffi¡grg lloÈ o pnirry ¡l¡tn I r'ltsnt pr' FHSA ßrsHng¡ hor!y!F, poroqrd .poa'.. to urdrtu.dproóucß8 Èhtt cont¡ln sotv.nt lngrcdlcnte ¡.y rttclt ¡lgnr of lrrlÈ¡ãon [9¡c brLcl.EYE collr¡cr: A p?i¡lr ryt I F,.ltsnt pcn FllsA trsÈlng. rngrdrrntr tr.È.d conlrrbutr to ry. r rrrÈarry.INGESlDtr¡ po¡¡tbt¡ grstFolntrstlnst I Frltatlon¡ rlth n.u€rr, yclting rftt dlrrr,lrrt.IflltALÂTIDil: S¡c bctc.
¡GGRAVATED HEDICAL CoilftrTDilS: plF€xictlng ekln, eye, and raspl rsto!î disoÊdoæ.

o -olr:,"1:'::":.;ii:::,:i:'::l::.ï:;"î.".1;î.ï; 
îï::î.::.."::"1;"::".:l:,:""1 :::;::i:."" ."¡h¡tl¡or thr¡¡ cffccto ¡lll' bo oxhlbltcd by thc prod¡¡cÊ ¡¡ a rhotc la drprrdcnt on ûr evlr|lron of th¡produc!rs u6a rnd r¡tent rnd duratlon of e¡poaura.

qTD!IÐ ü Err P/EE



A prgr ?
ÑAtC: Á¡¡y Co¡ætntn.t.d Indu.GFct.n Hrry ouGy Cl,.Ía

SECtIOtt V (cont'dl
Inhalatlon ovsrr¡poaurr Eo 6ütyt.nc gtycol, ßonobutyL rdrcF yrpoî! (L%O=4S0 pf, Frtq 4 hm.] or!l8ta Eay crus' rtaPlratoFy lrrltsËlonr h6€docho, nruaocr dl:zlnc¡¡, dForslnrar lnd snota Ird bLodcalL daoogal' rthsLeÊ1 on of tülylem gtycot úonoutyt oÉìsF vrpo?r ot Lnv€tr¡ abovc Èh¡ gsllAPenl¡slbl'c Exporuro Lt¡lt and ACGrH Thnetrotd Lt¡tt vol,rr hrr pr.oducd.nclr, f.rd, rffrcts, [iyrFod klûrcy dngr ln arpcrlrnGrl, rnlrùr (r¡t¡!.

Ethyltn gtycol ronôl¡tyl' rtlrr¡'lt tkln abrorb¡d. tL$q ûrrt r o.4€y'kgf orlrt ov.Fcpolr... rryrllutt ln ttr. clfrcts pralourLy rntlolld.

Thr ost{A P¡nlr¡lbtr ErgolÚrr Llrtt Y¡tr¡ ¡nd ADErll rhñüoLd Ll.lt yrlrr foF.üìy[.il glycol,æncôutyl 
'Ëltr rFr 50 PPil ¡nd 25 PPll rurctlva[y. 8oËr rrporrrr llrlÈr hr¡ ¡ notrÈlon lndlcrÈlngekln abcorptloo-

Ithal'¡Èton ovrFa¡po8wr Èo !l¡Gt contalnlng sdlr¡r crrtorrt. and s(Élu. ¡t¡lLlç¡tr Ey c¡urilrF{ Frtott I FFltrtlon.

Rlnc rltlr r!trF.
Rlnc rltlr raGrF foF 16 .lnLrr. S¡d< udlc¡! rtÈrnÈlon [ogth¿ELoglrs] lf I rrltrÈlon

srEP!¡ 10 8E Î'ÍEll rF SPILIED oF RE E ¡ED! r.rr' .gptopit.t. p'otætlv. .qulrnt [¡.g., p.orcriyr cr,oËrrng,rlaplrstotr Pl'ottctlonl- conazln/dtka rptL! to prcvrnt rlwlFoil.ntd. r¡tca.
aiii:iit 

EPA RcnA dalln¡d hæa¡tou¡ r.rt.. olcpr o? rn ¡ccordrnc. rrrh r¡drr.l, rÊrsr .,,d Lo".r

PRoltrryE |GÆURES¡ Thi! pFodutl l¡ ¡ conrt¡F pFoduc packagcd ln botû con.r¡G¡ ¡¡ rclr, rt Lorlr¡ stzc¡.To th' crÈlnt tll' pt'oducB lt ur.d ln t fr.hlon typtcaL Èo Èhrt sf ¡ con¡rrî, p.otætly..a¡t¡c¡, tlth ¡hrt¡c'pÊlon of dro¡ lndlc'Gtd on tha L¡bctr rF. not non¡![y lrc..rrî. rr.?. u¡ corúltlonr rrd !¡tsnt rndduPÊÈlon of crporurl dlqÈrtrr hùwaFr +propFlrtr pr.otæÈlya rõuraa Èo pFaant oyc and pr.ol,or¡ed orr4r€E d ¡klÛ contæt (l'l'o gtÚc.t goggt..r glovrr¡ plotætf v. ctothlngl ¡¡r¡l ¡tntrl¡. fnhc,rtloo.¡goa¡r.(e'g'r tngln'tFlng conGro!FPFcfcrrrd, lüosl aporovcd Frrn{!.rGorî FForæ?ro::.; ;;;;.."'ilï*.*prcacntdl ¡r¡ ræ¡¡¡rd¡d.
|,oRvHìGrEt{E PRÂclrEs: For god P.r'loilt hyglrn¡ lna¡n¡ prq¡pt r¡ovrL ftÐ rkrn, cy¡; arú cLoËr{ng.

OISC¡JA¡I|ER
Thc lnfonaÈlon cont¡lnd hrrln lr blrd on d¡tr ¡v¡lLrbl,r Èo ur rnd l¡ bol,l¡vrd Èo b. .ccr¡.rtr. l{o.r.?,Â-ay corPor¡tlon r'k't no r.Ft¡lÈyr cxpF.rrd o? lT[i.d, rrgorútng ttr. tcctræy of tt¡r d.t oF tfi. r-ulErEo follsr fr¡ tlrt ul of Ë1. producS. ]¡.1,tâ rrÉ ¡.ftty p?æ¡utlona ln thlr dat¡ -r..t ry not b¡ rdrgrrttfoF at! lndlvld[lr End ptoduc! u!.. tt l¡ thr urr.'r ootlg.uon to.ns¡. tâ. lnfoiltlon peovldrd lr Èh¡ErÈ cutrlntr to ovllrrt th. lnfo¡uglon aonGrlrrd ln thl¡ rh..t ln aonrEtloo rltlh th¡ ur to ¡l¡lct thrprodu€ l' to b' pÛ ln Eh. roFl(pL¡cr.nd Èo ur th. produÉ rrfrly ln ¡cordr¡n rltlr rppttcrbl,¡ trr r¡dF'Eu[otton.. Il cr¡l.r aF!¡.ny gllttlon¡ coæ.mlrE tl¡¡ lnfolrtlon cont.lnd ln thlt ah.aG o" lÈroppltcobttfty ¡o t perGlcu[.t uÐr Ë1. urr lt lnrtruc¡.d to t.Lrphon l-€i84z8{Ú'g. hey corporrËonôatLll' no rcrpnrlblllty for lnJurl ftu th. ur of ttrc'pFoduc! d¡¡crlbrd ln Èhlr dtr.È
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CoRoDRY CARPENTER DIETz ANÞ ZACK

I^IATER/DETERGENT SOLUTION

The ¡¿ater/detergent solution utilized for the rinsing cycles during the

decontamination of Tank No. 5 and associated piping consisted of one part by

volume of Amway Concentrated Industroclean Hearry Duty Cleaner to four parts by

volune of water (1:a). The detergent is ether based, and contains no caustic

or chlorinated solvents. It is non-flammable and can be used near heat

sources provided adequate ventilation is available.
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SPECTFICATIONS OF ACRYIÁI{TDE GROUT



CoRoDRY CARPENTER DrETz AND ZACK

SPECIFICATIONS OF ACRYIAMIDE GROUT

1. Description of Material

The acrylamide grout is a mixture of two organic monomers, acrylamide and

N,N'-methylene bisacrylamide - in proportions which produce very stiff

gels from dilute aqueous soluEions when properly cataLyzed.

Catalysts ammonium persulphate (AP)

Triethynolamine (T)

2. Viscosity vs. Time

The solution will have a viscosity of less than 2 cps which remains

constant until poLymerization occurs. Reaction time is controllable from

10 second to t hour at varying temperatures.

3. Stability

Under moist conditions, gels appear unchanged for at least 10 years and

and ordinaryare resistant to attack by fungi, dilute acids, alkalies,

salts and gases normally found in the ground



CoRDDRY CARPENTER DIETz AND ZACK

4. Toxicity

The acrylamide monomer in the grout can be absorbed ínto the body through

the intact unbroken skin, by inhalation of dust or vapor droplets, and by

swallowing.

Single small exposures appear not to be dangerous; horrrever, repeated

exposure creates an accumulative effecu which can affect the nervotls

system. Protective clothing and equipment is worn when the chemicals are

prepared and handled.

The toxicity is removed at such time as the grout solution is polymerized

(ge11ed).

5. Formulations (Composition of Solution by I^Ieight)

Acrylamide Grout - lOt

Catalyst AP - 1.0%

Catalyst T - 1.0t

2
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RINSING AND ABANDONMENT OF

TANK NOS. L34, 135, 136, L37, 139

AND PIPELINES AT BUILDING 309 TANK FARM

HEALTH AND SAFETY PIÁN

FOR
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EAST FISHKILL, NEW YORK

DECEI,IBER 1988



APPENDÏX E

HEALTH AND SAFETY Pi-AN



I. INTRODUCTION

Corddry Carpenter Diexz and Zack (CCD&Z) has been given the assignment by
Èhe rBlf corporation to rinse Tank Nos. I34, 135, L36, L37, 139 and rinse and
seal related pipelines wÍth chemical grout at Building 309 Tank Farm and rinse
approximately 7OO lineal feet of lL" piping at IBM East Fishkill Facility, New

York. This write up addresses the Site Health and Safety PIan required to
guide Ëhe activities during this assessment work.

The Health and Safety Plan is designed Èo protecË che health of the
project personnel. The Plan incorporates by reference CCD&Z,s Safety Manua1

for Field Operations and IBM Safety Standards. The Plan also incorporares all
applicable federal, state and local laws and regulations.
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II. DESCRIPTION OF FIELD ACTIVITIES

clean 5 tanks by (1) Rinsing utilizing a fluid driven rorary rank
cleaning machine which utilizes jeÈs of pressurized liquid to scour the
internal tank walls and (2) Steem cleaning. Industrial detergent will be
used as required.

Cleaning steps will be performed as follows

1. Rinse with water.

2. Steam Clean

3. Rinse with water/dexergent solution

4. Perform steps 2 and 3 two additÍona1 items

5 Rinse with v¡ater 3

analysis.
times and sample each rinse for laboracory

Clean approximately 120 linear feet of 3-inch underground solvent rraste
piping between the fill sËation and each tank by (1) Rinsing wirh liquid
utilizing hydraulic pipe cleaning equipmenc where applicable and where
hydraulic pipe cleaning equipment cannot be used due to bends in the
piping or inaccessibility, by filling vith liquid and rhen d.raining and
(2) Steam cleaning. rndustriar detergent wilt be used as required..

cleaning steps will be performed as set forth in part r.A

Fil1 all underground piping that is cleaned with acrylamide grour afcer
notificauion by rBM that the sample and analyses are acceptable.

All liquid used for the cleaning will be transferred to tankers or drums
supplied by IBM for disposal by IBM.

B

c

D



E Clean a Eotal of approximately 7OO linear feet of lk" aboveground solvent
qTaste piping pertinent to the five waste solvenÈ tanks and removed by IBM
from the roof of Buildings 310 and 3208. The piping will be separared
into lengths of approximately 20 rinear feet by rBM. creaning wirl be
performed in order to determine the most efficienÈ methods of
decontamination for the piping samples.

Cleaning procedures to be evaluated will be

1. I'Iater rinse using hydraulic pipe creaning equipment

Pressure clean using high pressure (10,000 psi) pipe cleaning
equipment.

3. Steam cleaning.

4 Hot water /dexergent rinse

2



III. SITE HEALTH AND SAFETY PIAN

A. Site Description

Location: IBM Corporation, East Fishkill, New york

in the tanks and related pipelines are the following

Tank # i.Iaste Chemical Stored

Hazards

o The Chemicals

solvents.

L34

135

136

L37

138

Methylene Chloride
N-Butyl Acetate
Freon TP-35

Perchlore thylene
Isopropanol

B. Task 0biectives

The objective of rhe task is ro abandon Tanks 134, 135, 136, L37,13g and
related pipelines.

C. On-site Orsanization and Coordination

The following personnel are desÍgnated to carry out the
function on-site (Note: one person may carry out more
function) :

stated job
than one job

Project Team Leader

Safety Officer:
Recordkeeper:

Joe Scarcia
Robin Pepperman

Jim Clark/Jirn Morral (Days)

Gary Shirk (Nights)
Jim ClarklJim Morral (Days)

Gary Shirk (Nighrs)

Field Team Leader



D

AII personnel arriving or departing the site should log in and out wirh
the Recordkeeper. All on-site activities must be cleared through the
Field Team Leader.

f-ln-SíÈo CnnÈrnl

IBM Corporation has been designated to coordinate access control and

security on-site. A safe perimeter will be established at the Building
309 Tank Farm. unauthorized personnel are not allowed in this area.

The on-siÈe Command Post and staging area will be established at the
parking area near the Building 309 Tank Farm. Control boundaries will be

established, and the Exclusion Zone (the contaminated area), the
contamination Reduction zorte, and the support Zone (clean area) will be

identified and designated as follows:

o Exclusion Zone ExcavaLions & Tank manways at
Tanks 134, 135, 136 , L37 , and

138.

o Contamination Reduction Zone Upper Portion of rhe Building 309

Tank Farm.

o Support Zone (Clean/Area) Command Post

Trailers )

(GF Vehicles &



E. Hazard Evaluation

The following hazardous cheurical constiÈuents are expected to be present
inside the tank pipelines.

Tank + Substance

L34

13s

136

L37

138

Tank +

L34

13s

L36

l-37

138

I'fethylene Chloride
N-Butyl Acetate

Freon TP-35

Perchlorethylene
Isopropanol

Sarnple analyses was performed on the Tank Atmosphere of each tank during
cleaning work performed in June 1988. The results are as follows:

Substance

N-Butyl Acetate

N-Butyl Acetate

N-Buty1 Acetate

PerchloreÈhylene

N-Butyl AcetaÈe

Perchlorethylene
Trichloroethylene

Resi rhre Cônc,entrâti ôn

1 pp*

2 pp*

1 pprn

I PP*

9 Ppm

3 ppm

0.4 ppm

No wastes have been deposíted in these tanks since Èhat time

Additional hazards expected on-siÈe

Grout Chemicals:

Acyralimide
Ammonium Persulfate
Triethanolamine

Amway ConcenÈrated Industroclean Heawy Duty Cleaner



The material Safety Data Sheets are shown in Appendix B. These identify
primary physical and health hazards of all the hazardous chemical
consËituents presenÈ.

F. Personnel Protective Equipment

Based on evaluation of potential hazards, the following levels of
personal ProËection have been designated for the applicable work areas

Exclusion Zone - Level B personnel protective equipment will be used in
the exclusion Zone when the amount of solvents detected warrant Level B

Protection. Level C personnel protective equipment will be utilized in
the Exclusion Zone at all other times.

Contamination Reduction Zone - Level D personnel protective equipment

will be used in the Contamination Reduction Zone.

Specific protective equipment for each level of protection is as follows

Level B - Chemical resistanc Saranex Suits or PVC coveralls
Self contained or air line breathing apparatus

Chemical resistant gloves

Chemical resistant boots/shoes

Hard hac

Level C Chemical resistant Saranex Suits or PVC coveralls
Air purifying respirator with organic vapor cartridge
Chemical resistant gloves

Chemical resistant boots/shoes

Hard hat



Level D Coveralls
Safecy boots/shoes

Safety glasses/chemical/splash goggles

Hard hat
Gloves

NO CHANGES TO THE SPECIFIED LEVEL OF PROTECTION SHALL BE MADE I{ITHOUT THE

APPROVAL OF THE SAFETY OFFICER AND THE PROJECT TEAM LEADER.

G. Communi-cation Procedures

Radio CommunicaÈion will not be used in Èhe Exclusion Zone

Personnel in the Exclusion Zone should remain in constant communication
or within sight of the Project Team Leader. Any failure of communication
requíres an evaluation of whether personnel should leave the Exclusion
Zone.

H. Decontamination Procedures

Personnel and Equipment leavÍng the Exclusion Zone shall be thoroughly
decontaminated. The standard decontamination protocol shall be used as

indicated in Appendix A.

DeËergent and waËer shall be used as the decontamination solution

I. Health and Safety Plan

1. Safety Officer

Robin Pepperman has been designated Safety Officer and is
directly responsible to the Project Team Leader for safety
recommendations .



2. Emergency Medical Care (EMC)

Emergency Control is the qualified EMC on-site
4-3333.

Phone Number

o

o

o

Local ambulance service is
Phone Number 4-3333.

First Aid Kit
Emergency Eye I.Iash

Emergency Shower

Police:
Fire Dept

Hospital:

Combustible Gas/Oxygen Indicator
Colorimetric Tubes (Gastec) for

Various SolvenËs

available from Emergency ConËrol at

Support Zone

Contamination Reduction Zone

Contamination Reduction Zone

Periodically
Periodically

First-aid equipment is available on-site at rhe following
locations:

o List of Emergency Phone Numbers:

Phone # Contact

4-3333 IBM Emergency Concrol

3. Environmental Monitoring

The following environmental monitoring instruments shall be used

on-site at the specified intervals.

nI

I

4. Emergency Procedures (this should be modified as required)

The following standard emergency procedures will be used by on-sice
personnel. The Field ream Leader shall be notified of any on-site
emergencies and be responsible for insuring that the appropriate
procedures are followed:



D^v^^--^l f i n ¡1.'- Q¡n¡^*+ 7^-^n : Upon notification of any

injury in the support zorte, the Project Team Leader ar.d/or the Field
Team Leader will assess the nature of the injury. rf the cause of
the injury or loss of the injure person does not affect the
performance of siEe personnel, operation may continue, with the
on-site El{c initiating the appropriate first aid and necessary
follow-up as stated above. rf the injury increases the risk co

others, the designated emergency signal shall be sounded and all
site personnel shall move to the decontamination lien for further
instructions. Activities will stop until the added risk is removed or
rninimized.

tr'í re /R¡¡nl oq í on ' In the event of fire or explosion on-site, the
designated emergency signal will be sounded and all affected
personnel assembled at the decontamination line. The fire
department shall be notified using the Emergency phone No. 4-3333

and all personnel shal1 be moved to a safe distance from the
inwolved area.

Parqnnna'l Prnl-onl- írra Fnrrr'ññôñr Êâi 1"?^ If any site worker
experiences a failure or alteration of protective equipment that
affects the proÈective factor, that person and his/her buddy shall
immediately leave the Exclusion Zone. Reentry shall not be

permitted until the equipment has been repaired or replaced.

Other Equipment Failure: If any oÈher equipment on-sire fails to
operate properly, the Field Team Leader shall be notified ro
determine the effect of this failure on continuing operations
on-siÈe. rf the failure affects Èhe safeËy of personnel or prevents
completion of the l.Iork Plan tasks, all personnel shall leave rhe

Exclusion Zone until the situation is evaluated and actions taken.



a

b

c

d

In all situations, when an on-site emergency results in evacuation
of the Exclusion Zone, personnel shall not reenter until:

the conditions resulcing in an emergency have been corrected;
the hazards have been reassessed;

the Site Health and Safety Plan has been reviewed;

site personnel have been briefed on any changes in the Site
Health Safety Plan.

All site personnel shall the above plan and be familiar with irs
provisions.

5



APPENDIX A

Minirnum Measures for Decontamination



MÏNIMUM MEASURES FOR LEVEL B/C DECONTAMINATION

Procedure 1 Equipment Drop

Procedure 2

Deposit equipment used on-site (tooIs,
moniEoring instrumenËs, clipboards, etc. )

on plastic drop cloths. Scrub with decon

soluÈion or detergent/waier before removal

from Scation 1.

Scrub outer boots, outer gloves, with decon

solution or detergenË/s¡acer. Rinse off
using copious amounts of water.

Remove outer boots and gloves. Air dry.
trlhen dry, inspect for cracks or tears, and

if sound, reuse.

If worker leaves Exclusion Zone to change

cartridge (or mask), rhis is the lasc step
in the decontamination procedure. Worker,s
cartridges are exchanged, dry outer gloves
and booÈ covers dooned, joints taped, and

worker returns to duty.

Remove chemical resistant suit and inner
gloves. Being careful not to touch with
bare skin. Deposit suit and inner gloves
in container provided by IBM.

Procedure 3

Procedure 4

Boots and Gloves

Itash and Rinse

Outer BooÈ and

Glove Removal

Cartridge or
Mask Change

Inner Gloves

and Outer Garment

Removal

Procedure 5 Facepiece Removal Remove facepiece. Avoid touching face with
fingers. Scrub with decon solution or
detergent/watet. Rinse off using copious
amounts of water. Sanitize and air dry.

Procedure 6

Wash hands and face thoroughly
soon as possible.

Procedure 7 Field l,Iash Shor¿er as



MINIMUM MEASURES FOR LEVEL D DECONTAI{INATION

Scrub boots/shoes, eye protection and hard hat with decon soluËion or
detergent/waxer. Rinse with copious amounts of \.rater.

2. Deposit throw away gloves in container provided by IBM

3. i.Iash hands and face thoroughly. Shower as soon as possible.



APPENDIX B

Mat.erial Safety Data Sheets
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TATERIAL SAFETY DATA 7t27 5ó 0

RECEIVED

JAN ¿ 41986

llAil¡Y.REG r{ CHE¡{ICA¡-S

NFPA Designarion 70¡l

OEGNEE OF HAZAFO

a = EXÍFEME
3 " HIOH
2 = UOOERAIE
1 = SLIGHÍ
0 = INS¡GNFICANI

FLAMMABILIIY
f FEDI

SP€CI^L
HAZARO

fTUIC

FI€ACTIVIÏY
f YELLOW,

HEALIH
{BLUE)

COLLECT

COLL ECT

0xY
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FItC CORPORATION
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Pf!OUC[ lIF!nffl¡0X .!!!r¡!rrr.-r:r!!r!¡rr¡rr.¡r

DI AI(È{OHIUII P:ROXY OI SULFTT Ê

AIII{ONIUf.{ PËRSULFATE OXIOI ¿ER
A!.II{ONfUI PERSULPHATE OXIDI¿ER
A¡IHO{IU'{ PERSULPi{ATE OXIDI¿ ER
(NH¿) 2S¿0E
PEROXYGEN

PREC|UTI0ItRI IXFQRtffl$f rrrrr¡l¡r!!r¡!rr!-rr:

HEALTTI: AIP9ùRNÊ OUST }IAf EE IRRITTTI}IG TO EYES
HXSEr THROAT ÂT{D SKIN UPOÌ{ COilTICT. CO}'TINUOUS
CONTACT I.tAY PROOUCE S(III OERTTlITTS. INTIALATIOII
OF A IREORHE OUST AT HIGI{ L:VELS IIAf PROOUCE
SHCRT¡IESS OF 6RÉÂTH IN ÂLLERGIC PERSOI{S.
PHYSICAL: 0EC0l{P0SES Itl ST0RAGE UÌaDER C0il0ITI0rl
0F EXCESSIYE HEAT AN0 0R l{'JISTURE (llATER¿ rATER
YAP0R) CAUSING RELEASES 0F 0xI0ES 0F SULPtIURT
0 ENSE ilIST 0F SULPIIURIC ÂCI0 ril0 0XVGEt{ v}lIC}l
SUPP0RTS C0n8USTI0Ì1. REACTS UITtI ACI0S; ALß¡LIS
HALf0EST C0TIBUSTABLE rI0 HEIYf IETTLS T0 R€LErS
BXYGEN.

I lgt E OI Elf S r g.!¡!tt!!tr¡¡trr!!-t-!1...t!.tt!!

'TATERIAL/COIIPOIIENT: O IÂIIIIOilIUII PEROXf OISULFTTE
PERCEl{T... ... ... ..: l00I
CAS I . .. ... ..... .3 77 27- 54-0
HIZfRD CLlSS......: 0XIDIU ER

RSYISICì: PRIt{TE0: Oll?O186EFFECTIvE: 0f /1 0l E6

c

CASr aND C0l{P0N8NT.......3

SHí:I,- f



OATA

rËOXIUT PERSULFTTE

(ÅS IS)..""""t"..¡
. r{ (1X SOLUf IgN)""""'!

IIE RGÊT{CY TELÊPHOiE ilUTSERS

r{ECICAL ( 503) 595-904E
cHEfTREC (3CO) 626-9500
órieR ( 71 ó) ô7ó-8300

XELTING PCI¡¡T " ' ' ' r'¡" " I

S0ILING P0It{f " ' " " ' r r " !
YTPOR Pl ESSUR E.. ' "" " " 3

vipon oÉHsrrY (arR 1)":
RO3{ f E{PERATUR-

APP E ARAI{C: ÂNO STATE:

OD C R . . ' t t ' ' ' ' ' ' ' t t ¡ t ¡ t t t t !

ipËcrFrc GRAv ITY ( H2o =1) :

ioiuBlLrrr IN H¿o r BY rT:
i-vrr-rTILEs 8Y vûLut{E" " 3

:VÄPERATICT¡ RAT:-- (3iJTYL ACifAfE = 1)':

0Ec0!{P0 sE s
TIOT AP PL t C ABL E

NCrNE

NC NE

LIGHT STRAU C OLOR C RYSTALLTìI € POI'OER

000RLÊss
AÞPROX. 1 .9E¿
l.l.Z
NOT APPLICAALE

NOT APPLICAELE
NOT ÀPPLICABLE
t¡ <nl¡ J ¿ '-¿

FIREr EIPLOSIOI fID tE¡CfIUITI OATI '!rr:t'!t¡!

?727 5Ô 0
NFPA Designation 704

OEGßEE OF XAZ^HO

. = EXTFIEME
3 : HIGH
2 = MOO€FATE
t = SLIGHT
O = ltlslGl{FlCaNf

FLAYMABILIIY
{NEDì

SPECIAL
HAZARO

H€ALlH
(8LUEI

ÊÊacllvlf Y

(YELLOIYI

C ALL

CÂLL

C OLL ECT

COLL E Cf

EFFECTIY:2 01 l1Ol86 PEINTEDs 01 IZOlEó
IEYISION:

a-ttar';atrtt- at tt¡ttttt t! a PHVSICTL OTTT a-tt¡!a!!!!l¡t!!!!t!¡tl!l!!!'!t¡l

¡t ! t 3¡ tt t',t- t tt t 
'-t''tlat-tt

FLÂSH POINT" " "' ¡¡ ¡¡r ¡¡ l
iüi ¡ IûNrT rcN r:f'lP ER ar uR E' :
rLrnrÂ8LE LrrtITs uPPER" s

(AIR) LOIER"!
EXTINGUISHINT' iE0I4" " " I

SPÉCIAL FIR:FIerhTING""' i
PROCEOURES

OEGREE 1F FIRE At{o """?
EXPLCSIOiI }IA¿AÊO

STABILIlY"..""'r"""3
iÅ¿oRoous PoLYÉEFr¿ÂTroN. 3

COt{CITIOI,lS f0 ÂY0I0""" 3

ri¡ó* coìlTAËrNrxrs fHlT"!
;o*;* ¡ áurE 1o rNsr ABrLrrY
IXCOT{P AT I BILITY ' ' " ' " " ' 3

NCNCOT{EUSTIBLE
NO\COI{BUSTIBLE
NOT APPLICAELE
iloT APPLICAELÉ
gELUGE I{ITH raTER - .è ,
NO}ICCI,{BUST IBLE - CO¡ISIDER I{ATEq IAL TS A STRONG

OX TOIZER YITX TCIOIC ¡IST TLSO BEIT{G PRÊSENT'

OECOIIPOSES TIli-iXC LIBERATIOH OF OITGEI{I

PRESEIICE OF NOiSTUNE ACCELERTTES OECOXPOSITION'

UilSTABLE; OCCóiPOSCS TITH EXOlHERIIIC REACTTO}I

IILL HOT OCCUR

ierrr tr0rsruREr REoucrl{G 
^GE}lTs'ielr, HorsruREr REDUcTNG AGEilTS

ACI0ST ALKILIST HTLIDES (FLUORI0ESe CHL0RI0EST

BROITIDES)r CAr¡USTIBLE I{ATÊRIILST TIEAVY I{ETALS'

FUIiES OF SULFUãi¿ ACIO HISTI OXY6EII THIC}I

SUPPORTS COIIsUSTIOII TXD OIIDES OF SULPITUR '

.ì

I

¡
I

0xr

HA¿ A R OOU S OEC OXPO S IT IOH.. 3

PROOUCTS



.LFIA¡. SAFETY DATA

rO}If UII PERSULFTT E

tlzT 5t0

COLLECT

COLL ECT

NFPA Oesignstron 7Or

OEGR€E OF HAZAßO

= ÊxTeEM€: HIGI{

FLAUMABILI'TY
rnÊoì

SPECIAL
HAZARO

ÊEACrlvl 1Y

{Y€LLOWì
a
3
2
1

0

MOO€na
sLrGl{f
INSIGNFI

fE

CAÑT

É RGENCY TELEPHOTIÉ NUIIBERS

.:orc¡u (501) 5e5-e043
c;;¡inec (3oo) 424-e3oo
ãiieR ( 71 ó) 6?ó-3300

CALL

CTLL

EFFECTIY:: 0t /1 u/8é PRINTE0: 01 lZ0lEó
VISIOt{:

3-';t'.r'gt',lftt¡ =3 -t - !t t !- !t !

IZ CJNTACT....""..""'

KIX C0t{TICT'..""'¡""!

KIh lBscRPÍ:0ll"""""i

NilALlfI¡N""..""""t3

It{G-:SfI9N"""..""t""

t t t - - t a-t trl llt !t t t ttt tt-t-'

tt! t!t !! f'ltltltt'¡t!lttt!

fCUTE EXPOSURE"'¡¡r"'¡' 3

cHRSt{I c EXPOsUR: " " " "'3

rtl!t¡ tt lttll!!l!ttttlll¡!l

qYé5.""""t"""tt¡¡t3

SKIl¿.' " ""' 
t" t "tttt 

tt3

0xY

ROUÎES OF EIPOSURE rtrl!'rrtt!!l¡¡¡!!¡!¡¡t¡!rtr

NCN-IRR ITATTIIG (R AEBTT)

REF. LCGt79-O¿,
rOX:IRRITAllI{G (RAAB If )

xÁv sE sÊNsITr¿ËR To ¡LLERGTc

PtrRSCilS.
qEF. lcilr.79 -025
Xt SI6NIFICAf.IT t{^¿4R0.
ió:ó-ÃaovE leGttG (RrsEIT)
R:F. fc?l'l-79.J25
Nó SIjNIFICANT itAZARÛ
pãlãrs er rLY 5t{G/rl3 As s¿08

FOR 3 HqS. TUA

r-in. r-c:o = 5zJ llG/L (PAT)

aEF.icçlf-7).c25
sL I ùHlLY HAZ rR00us
lõio =6)q ÉG/KG (RAr)
REF. Î.Cçlr -79.025

SOURC E

Filc

F|rc

FnC

OAT E

197 I
197e

AC G III
Frc

1979

1eg5-
1 )79

FXc I e79

EIPOSU!E LlftlS lltltt¡rrtlttttrtltltrt!ttrtt¡tt

s0uRc E

ÂcGItl
OATE

1e35-ó
fLY i t4r'ltt as s203 F0R

3 HRS.

EFFECTS OF OYÊIEIPOSUtE !ttr!t!t¡!rt¡!t!r!t!!!r

OUST IIAY BE }IARIIFUL AHO IRRITTTIXG' TIY

fF SUALLOTEO.BE HTRNFUL
rLLËRG IC P ERSONS IIAY OEYELOP CERIIATTTIS

JE:144 (1979)'
aN 0 asT tlll l. QEF. RESPIRÂTIOl{

Et€leEfGl AfO FtRSf ltD PIOGEOUIES l!!rr¡'r'!!!

JAS}I fHOROU6}ILf UIÏTI TITER' IF IRRITATIOI' OCCUR

ril0 PERSrsTsr iEe tÌ' 0Pl{fH^LnoL0clsT'
tlst{ THOROUGHL;-rrrx rlleR' IF IRRtTIlI0X 0ccuR

Ât{D PERSISTST 
-OBTlIx rEDlClL rTTEllTl0N'



::*--

¡A;ETY OATA 7727

¡¡TO1{IUT PETSULFTl E

"'.llleì1

EIIS RG:NCY TËL:PHÛII E I{UTIE ËR5
rE0rcrL (305) 595-eC43
CrtE¡ITREC (3CC) 424-9300
0fHER (71ó) 376-3500

REVISION:

t-tttt]- t-aa t -Ml la !l!:!l

I{HÂL ATI0H.. . ... .. . r... r. 3

INGÉSTIJN............ o..' !
OEC?IiT ÂI{ INATI OI{ PROCEÛURÉ :
t{0T-S T3 PHYSICIAN...r... !

ttlttt¡t ll!tt t!t rtt!altl!t

YEr¡T ILAT I0N C 
= IUIR ErENlS. :

RÊC]IiI{ENDEO PER SONAL.... r !
P cOT ECT IYÉ trJUIPrEXT

c ESPIRA10RY....... !

EY8S..........r...!

GLOYE S.. . ......... 3

SPECI^L CL0TtltNG.. !
ÂHO EQUIPTEXf

ËFFECTIYE: 0l /1 0186

HAZARO

PRIXTED¡ 01 120/Eó

-? L
5{0

COLLECT

COLL ECT

FLAUT'A8IL'IY
IPEOI

NFPA Designation TOtl

O€GâEE OF HAZAFIO

4 : €XÎFIEM€
3 = HIGH
2 = MOOEnATE

SLIGHT
INSIGNFICANT

R€ACTIVITY
(YELLOW)

0=

C ALL

C ÂLL SPECIAL

0xY

E;E¡SEICV lXD FIRST lI0 PROCEDUIES !t.!r.!!!.!.

REI{OYE SUEJECT TO FRES}I IIR" IF OISCOilFORT
OCCURS A¡¡O P:RSISTS OETIIN IIEOICTL TTTEIITIOII.
ORTIIK PLE}TTY OF fIlER. CALL P}IfSICIAII.
JASH TiIOROUGHLY UITH SOAP TilO I¡1ER.
ASSIOE FROX ALLERGIC REACTIOXS SUCH TS
OÉRI,IATITIS ÂTiO TSTHilT REPORTEO IN OIIE CTSE OilLY
EXPOSURE PROBLEI{S A9E RELITEO 1O THE OXIOIZITG
PR0PËRTIES Aà¡0 rESËl¡lBLEr All0 rRE TRETTE0 LIÍ5r
Trl0SÊ CAUSE0 EV STR0NG ACI0S. H0UÊYERr TTTETPTS
TC NêUTRALIZE IJIT}I EASIC OR HALIOE-CC}ITAINI}TG
qÂTERIALS SIICULO BE AVOTOED AECAUSE OF POSSIBLE
EXOTHERñIC R.TCTIOÌ{. FLOi¡OIHG OF EXPOSURE ARETS
HITH BAfER IS SUGGESIEDr 8UT GÂSTRIC LrVrG€ 0R
Ét{EsIs INDUCII0r{ F0R fHGESTIoiTS ¡rUSf C0HSIDER
T}IE POSSIBLE ÀGGRÂVATIOÌ{ OF ESOPHAGEAL IXJURf
AN0 TrlE ExPECTEÐ A85El{CE 0F SISTEt{ EFFECTS.
DEËULCEHTS 

'tIÍ 
8E HELPFUL. TREATTêHf OT}IERTISE

IS SJPPgRTIYE rX0 SY¡lPT0r,lAfIC.

SPECI¡L PfOf ECIIO| .¡.!¡tt!3a!!!!ttrt.-.r!..-.

USE OÎ{LY IN IELL VENTILAfEO AREA. COXTROL OUST

II{ TORK PLACE IREA Af OR BEI-OU PROPOSED lLY
(5{G/rl3 aS S¿08 F0R E }tR5. )

TTIEI{ EXPOSURE ASOYE THE ESTÂBLISIIED SIAIIDARO IS
LIKELYT A RESPIRAT0RY PROTECTI0x PR0GRrn IHICH
COIIPLIES IIT}I OSHA GE}I€RAL ITIOUSTRY STAXOTRO
1910.133(E) A¡10 RESPIRTT0RY ÊQUIPltExTr SUCII AS

A OUST NASX TPPROYEO BY ¡IIOSH'IESI S}IOULO BE

I,TPL EÉ EI' T E O.
EYE PR0TECTI0NT SUCII rS CllEllIC^L TYP€ G0GGLES
0R FÂCE t{lSKr SrlOUL0 EE IORfl IHENEVER SPLTSH-
IllGr SPRAY IllG 0R 011{ER ErE C0ilTrCT IS LIrÉLY.
GEHERTL PURPOSE ilEOPRET'€ GLOVES TRE RECOñTEilDEO
I{EOPRE}IE SHOES ARE RECOññETOEO.I



#MC
¡¡tElY DATA 77¿7 51 0

'€ì:ÐOttUt PERSULFITE

EñËCG:NCf lELEPTIOIIE NUIIEERS
{:DrcAL (301) 595-906ð CALL C0LLECT
Cr{:xTREC (300) 4¿{-9300
cTHER ( 71 ó) E7o-6300 CÂLL C0LLECf

REV IS I GN: EFFECT IYE z 01 110r8ó

t!!atata laat!!!=!ta!t¡¡ tll

( PL¡ Â S E USE TIIIS STAl ETTENT

TO SATI STY THE I¡.PLAT{T
LÂ3ELING'IE¡UIRËËFRTS
OF THË ÛSHA HT¿ARO

C ]{HU{ICAlIONS STANOARD
29C7 C 1 91 9.1 ¿0C)

t lr¡tt t! aaJ3.aa3atta ttr t! !

PR0C=OURE FCR RELEASË¡¡¡i 3

OR SP ILL

ITSTE OISPgSAL HETHOD....3

FLA['MAEILIIY
rReol

NFPA Dcsignstion 7(}.

OEGREE OF HA¿ANO

ExrnEu€
IIIGH
MOOEFAlE

0=
SLIGHI
INSIGNFICANl

H€ALlH
(BLUE}

BEaCf¡vllY
( YELLOW)

SPECI^L
I{AZAFD

PRIIITED: Ol l?OlE6

0rf

ST0¡Âe€ fID HIIOLIIC !r¡!r.ar8rrl!t!r!¡!r!r¡r!¡

ST0RÉ (UN0PÊ{E0t Il{ A C00L¿ CLEI}l¿ ORf PLÂCE
ÂNO A¡'AY FROI{ POINT SlURCE HETT I.E. RIDIEIIT
IIEATERS OR STEAX PIPES. USE FIRST IH FIRST OUT

SlORTGS SVSfE'I. AYOID CO¡ITIHIilTlIOII OF OPEHEO
ORÛOUCT. AYOIO PROLOilGEO OR REPEATEO STIN COTI-
TACI USING GOOD PERSOilTL HVGIENE. III CAS€ OF
FTRE OR DECOHPOSIlION CTNOITTOIIS (S¡IOÍIIIG) US€
SELF-CONTTIt{:D EREAT}IIIIG APPqRTTUS YTTH FULL
FrCE Pf TCEt AC IÐ RESISTIIIT CL0T!{IxG Ax0 0ELUGE
I'ITH OL-NTY OF I'ÀTER TO COhTROL OECOIIPSSITICN.
FIR ST0RAGE R EQUI REIIENTST 'REFER T0 THE t{FPA
ðULLSTIIi r.fA 0il THE STTRAGE 0F LIQUIO lxD S0LI0
OXIDIZING I{ÂTERIALS.
NFPÂ IIA¿ IRO CLASS 1 OXIOI ZER

IrC0 r{AZAR0 CLASS 5.1 0XI9I¿ËR.

oISPOSILT SPILL 0f LEI¡ PROCEOUTES !r!¡rr!tr!!r

I{ATERIAL ST{OULO BE PUT ITITO IN APPROVEO OOl
CONTAII{ER THÊN DILUTEO YITI{ LARG€ QUTXTITY OF

I¿ATER ITIO DISPOSED CF TCCOROIX6 TO THE IIETT{OOS

OUTLINEO BELO¡' FOR IASTE DISPOSAL.
AN ACCEPT¡TLE I{ETHOO OF DISPOSAL IS TO DISSOLYE
IT{ TAIER AiIO OISPOSE YIT A TREATTEXT STSTEIt IN
ACCORDANCE IITH ALL LOCrLr STITE lll0 FÉ0ERÂL
EilVIR0Nll€ìaTÀL LÂllSr RULEST REGULTTI0HSe STAx0-
ARDS ANO OfHER REQUIREIIENTS. AECAUSE ACC€PTABLE
r{ETtlOOS 0F 0ISP0S rL ilï VIRY BY LOC¡TI0t{¿ l¡0
ðECÂUSE REGULATORY REQUIq€¡EHTS ITV CHI}IGE¿ T}IE

APPROPRIATE REGULATORI TGEiICIES STIOULO BE

COT{ÍACTEO PRIOR TO DISPOSIL.



üIAì-ERIAL SAFETY DAÎA 77¿7 540

ITTOilIUII PERSULFTTE
-¡rìÍ-ì+''

:,tE RGENCI TELE2HOTIE ilUTBERS
FE0ICaL (305) 595-90{E CALL
cHEñTREC (300) 4¿4-e300
0THEe (715' ¿76-3500 cALL

NFPA Desagnstion 7Oa

OEGR€E OF HAZANO

. = EXTFIEME
3 = HIGH
2 = MOOEFATE
I = sLrGHf
0 = INSIGNFIC^NT

?TUIL
FLAMMAEILITY

IREOI

FEACIIVI TY
(YELLOW}

SP€CIAL
HAZANO

PRIt{TE0: 01/?OtE6

I{EALÌH
(BLUE)

COLL ECT

COLLECT

REVISION:

8lt8tt!!tlatta¡ 3t!t¡t¡t¡¡l

DOT PROPER SHIPPING I{AIIE.:
ÐAf CLASSIFICATI0N....T.. !
D0T LAB:LS..... ..."""¡!
00T f{4RKIHG.........r.r" 3

00T PLACAR0.......¡""" 3

U{ H|JH 3 ER . . . . . . . . . . . . . . t 3

HA¿ARÛOIJS SUðSTANCE/QQ... !
4? STCC NUtlðER...¡rr¡r ¡¡r3
Er{ERGchCY ACCI0ãHT
PRECa¡,JTI0l{S Â¡¡0 PRCCEDURÊ:
9''^":AUT;JNS TC ùE TAKE{..3

iN TRANSPORTÁTICN
u .Á cHEtlcaRg NU195R......3
TY P Ê P ÂC KAîES.. " " ' ¡ ' ¡ 'r 3

0TH:R STIPPING I05..""'!

¡!t¡t ! 18 !lltl !¡ r¡ r!'tll¡l'

¡IÂTÊRIqL IS REPORTED IiI
EPA TSCA TNYENfORY LIST?

I{AT:RIAL IS LISTEù AS A

C A R C INO GEI{/ POT E {f I IL
CACCINOGE}I IH FOLLATIllc

NTP ANNUÂL REPORl-.. ?

IARC li0N0GRAPl{S..." ?

0sHl 29CFR PrRT 1910
SUEPART T. ?

]'t3a'Ú ¡ !tl! l! I rt'ltrt rr¡

eFFeCIIYE: 01 l10lE6

0xl

IR|XSPO|TITIOI Dflf r3ltt¡t!!¡.ttrttrtttrrrrlrr

A¡.II{CTI I UII PER SULFT ÏE
3X IOI¿ER
0xl0IzER
AIII,IÛIIIUI{ PERSULF ÂTE

OX IÙIZER
It 44
\lOT LIST:O
4?13731

ur{ 16ó4

Y€S

rA SH AREÂ IITiI LARGÈ ÂIIOUNTS OF TATER.
(EsP r{ÂT€RIÂL C30L ÂND 0RY.

NON:
225 LB. FIBRE DRUI{ DOT 21CE50 II POLYLIilER
55 LB. PCLY 3AG Ð01 1|P
l COO-290C L8. rBc oor ExEl'tPTr0N E8489

ADOITIOIIL RECULfIORV IIFORIITIOI ttltt*rrrtrlr

NO
r{û

ll0

rootTtorr|. IlFOlt¡ÎlQl rr¡r!.!!!ttrt!!...t.""

AQUATIC TOXIC ITY CLTSSIFICTTIOII - ITIOS}I R1ÊCS

ll0. 79-1 00
ËFFEClS OF LOI COIICENlRTTIOII OX TOUTTIC LIFE

NOT OETERTIIIEO.



@ CrArnericas lnc.

TATERIAL SAFETY DAÎA SHEET

.4Êr HAZ¡RDOUS PROOUCÎS USED lN PTACES OF EMPLoYMENT

.actþn 1 ll.ma ¡ prot¡cl

(e) ICI Aær icag lrr. $2/575-3æ0
s

tdt l0l22l80(c) Ccrrord Pike & t.trrPtry Rd.
z

corlì9¡ny

(o) Wi rgÈcr. [E I9897

ts)
rm

3

(h)

r.ctþn 2 lnerdbîtt

fE
Dieth¡arplairn (1or voLaÈflÍ tv)

*tbÈe: Appears in 1979 ACGIH TLV Tablee 88 Intcfdd Charge trq¡ever
inadvertencly wae left out of 1980 revisÍon. It etpuld be
Èt¡ere.

(not spccilictt¡on vtlu€Û)

.,-Rtlon
ttlrng pol nt(

vSpor pressure c)

Yapor d€nsltY = 1)

soluÞtltty in w

4

n

375oF Pltr cr f90oC L.F-L. U.F.L.

n

l{one

5 .l.t¡

31åbrllty

Scable S€e fI8
I wetor fl rció ú .- [-l conor¡n E :ilÍ"?,'lprñcomp¡l-

rbllrty
{m¡lcñ¡lt to
rvot<tl

ha¡¡rdou¡
tþlymoria-
t¡d1

âß503-e

(t)

TLV
(unitl)

*8 pçn

I odo

ïl'i:,''n'ng E i:i"
meora.

fl tor. E iå:H'' El coe E 8nt',,*, fl orn"'

Use self-ccnÈained breaÈhirg ppataÈus in clooe proximíty of rry serÍcr¡e d¡emÍcal fire.
See #f8.

I

I

I

It
T

r

trclr¡dc CO td nltrogen orldes.

tult rn¡nufrturü
tor lrtül d¡t¡.

85
t5

*

PaE color rnd odor
I ph)6i€l rtrttmÍscibte@féteIy

(

t¡ra
conditions

normal
conditions

(

ír¡t
oecur

tiü not
occuf

! on-

S HeÉf ,/L/



ITÉRIAL SAFETY OATA SHEET (continued) llieÈtnmlniræ-85
ór¡

æute oral LDãO! epptoß. 5.0 Elþ. (EA). 0.710 tllg.
-;a COnEF
.vere ÍrriÈanr. May cauoe erye hrne.

ËeraÈe irritant. RepeaÈed cr pcolcgd cüttæE car¡ cause ekin hrrns.

EA) l¡ot likely b be abeorbed ln Èo:(ic æ.EtEe. (EA) lb data.

æ SecEiq¡ 2. Lan r,olaÈflíÈY. If teated. Bey be irrftatirg.

æ 22 & 23. Car be lrri
fately of weter fc at leaet

nated clothírg ãd Ia
before reuge. If inhaled, r€G,ue
a phyeÍcian. rffiïffid, iædiare Írdrre r¡qniE-

eye ProEectiqr. proÈect ive clothfrg d respita-

rhveicisr. l{aeh
ào freeh aír. Aùin-

o!¡

entilate spill aree. S"4 ç wÍth an
nd ræve t{asEe frør rcrþlace. l'lear

uidelines.
fter-burner
'ctl.n t rp.cl¡l
r

wa8Èe r¡aÈetial in accordarre wittt st¿tÈe
Was¡e may þe hrrr¡ed in an approrred irríræratot thaE ie equipped wiÈh an

ard scrubber Èo cqtErol oxidee of nltrogen.

work area belcnr TLV or if mist or generaÈd.

p

rse Þ6tlA-NIÑt aPProved respirator fcr substarEe with 1LV rpt lees Èhæ 0.05 for

ble

raEor for æria ad trerosol g,eræraÈÍon in cøùinat icn with
rnines. Caution. do rrlE use resP iraÈote

boocs) if necessarY.
r-l saf6tY otags€1g
lJ wrth 3rðe shields AJ

chcm¡cll
workcrs gogglrs

p

:rergercies: Use self-cmtained breathirg aPPsra ÈuB or full face resP irator with

rp.cl.l o1

\vo id breachírg vaPorI gefier ard ar¡oÍd skin ard eye cqrEact. Stce ln rell-
oxidizirg agenÈs.

olh€r prac¡utlgt!

Itiectnml¡nirn ie a cd¡etible llquld

reepi
their capabflftiee.

Ðn 9ü tight gogdt3
t-j or €quivalcnt

¡enEíIaÈed area ¿úr¿ty Êrcm acids rd

(general)
diluticnCrenef

rcal

al

Í
s

Ëion
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XX2-PROPÄNOI XX
xx2-PR0PÂN0Lxx
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I'IATERIÂ[ SAFETY DATA SHEET

I

FISHER SCIENTIFIC
CIlENICAL DIVISION
I REAGENT LANE
FAIR LAI.IN NJ O74IO(/201) 796-7100

ENERGENCY CONTACTS
GAsTON [. PITLORI(20I) 796-7t00

DATE: to'tzg¡E6i
PO NBR: N/A
ACCT: J95985-02
INDEX: N/A
CAT NO: 44I54

IHE INFORHATION BELOI..I I5 BETIEVED TO BE ACCURATE AND REPRESENTS IHE BEST
INFORNATION CURRENILY AVAILABLE TO US. HONEVER, hIE I1AKE NO I^IARRANTY OF
HERCHANTABILITY OR ANY OTHER I^IARRANTY, EXPRESS OR IT4PTIED, b¡fTH RESPECT TO
SUCH INFORNATION, AND t.JE ASSUIIE NO LIABILITY RESUITING FROI'1 ITS U5E. USENS
SHOULD NAKE THEIR ONH INVESTIGATIONS TO DETERI',IINE THE SUITABITITY OF THE
INFORHATION FOR THEIR PARTICULAR PURPOSES.

SUBSTANCE IDENTIFICATION

CA5-NUMBER 67-63-()
SUBSTANCE: XX2-PROPANCLXX

TRADE NAt'tEs/syxoNyms: rsopRopnxoti DIHETHyLcARBIN0L; IpA; N-pR0pAN-z-01; pRo;
PROPAN-2-OL; 2-PROPANOL; ISO-PROPYL ALCOHOL;
SEC.PROPYL AICOHOL¡ UN I2I9

CIIEHICAL FAHIL
HYDROXYI , AL IP

IlOLECULAR FORNULA: C5-H8-O Ì'l0L t^lT! 60.10
CERCLA RAIINGS (SCALE O-5): HEALTH=5 FIRE=5 REACTIVITY=f) PERSISTENCE=f¡
NFPA RATINGS ( SCALE O-q ) : HEATIH=I FIRE=5 REACTIVITY=O

PERCENT: IOO

CO¡IPONENTS AND CONTAIIINANTS

CONPONENT: 2-PROPANOI

NONEOIHER CONTANINANTS 3

EXPOSURE L INI TS ¡
q 0 0 PPI'l 05HA TI^JA;

-4OO PPII ACGIH TI,IÂ; 5OO PPN AcGIH STEL;q00 PP¡l NI05H REC0MI'IENDED TtlAi 8r,ù PPl'l NI0SH REC0IlNENDED l5 t'tINUTE CEILINc

Y:
HATIC

o

I
)

J

J

J

J

a

I
J

J

PHYSICAL DATA

DE5ÇRIPTION ! COTORLESS LIQUID I^IITH A STIGHT

-OF 
ACETONE AND ETHANOL. THE ODOR TAKEN I.¡ITH

-GIVE ADEAUATE 1,¡ARNING. BOILING POINT ! T8T

ODOR RESENBLING A't-,IIXTURE

IRRITANT EFFECTS IS CONSIDERED TO

F (85 C)

)
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I'1ELì'ING POINTI -I27 F ('E9 C) SPECIFIC GRAVITY: l).E

vApoR pREssuRE: JJ HN tto a áo c sotuBrtITy IN r.tATER: NIscTBLE

SOLVENÏ SOTUBILITY: AtCOHOL, ETHERI CHLOROFORI'I ODOR THRESHOLD: 5() PPN

VAPOR DENSI TY: 2. I

F¡nT axo EXPLOSION DATA

FIRE AND EXPLOSION HAZARD:
DÀNGEROUS FIRE/NEGLIGIBLE EXPLOSION HAZARD I.IHEN EXPOSED TO HEAT OR FLANE.

VAPORS ARE HEAVIER THAN AIR AND I,IAY TRAVEI A CONSIDERABLE DISTANCE TO A SOURCE
OF IGNITION AND FLÂSH BACK.

VAPOR-AIR HIXTURES ARE EXPTOSIVE ABOVE FLASH POINT.

FLASH POINT:55 F (I2 C) (CC) UPPER EXPTOSION IIHIT: I2.72 â 93 C

LOIJJER EXPTOSION LITIIT: 2.OZ AUTOIGNITION TEI-1P.: 750 F (399 C)

FLAHIIABILITY CLASS(OSHA): IB 
?

FIREFIGHTING NEDIA:
DRY CIiEI.IICAL, CARBON DIOXIDE, I.IATER SPRAY OR AICOHOT FOAT,I
( I984 EHERGENCY RESPONSE GUIDEEOOKI DOT P 5800.5).
FOR LARGE FIRES, U5E DRY CHEI'IICAL, CARBON DIOXIDE, OR ALCOHOT FOAI.l(I.98q EHERGENCY RESPONSE GUIDEBOOK, DOT P 5800.5).
FIREFIGHTING:
I,JEAR PERSONÄL PROTECTIVE EQUIPI'IENT. T4OVE CONTAINER FRO¡1 FIRE AREA IF POSSIBLE.
COOL FIRE-EXPOSED CONTAINERS t,IITH l.IATER FROT,I SIDE UNTIT I^IELL AFTER FIRE IS
OUT. FOR I'Ii\55IVE FIRE IN STORAGE AREA, USE UNI',lANNED HOSE HOLDER OR NONITOR
NOZZLES, ELSE I,¡IT}IDRAI,I FROII AREA AND LET FIRE BURN. I^IITIIDRAN IN¡IEDIATELY
IN CAsE OF RISING SOUND FROI'{ VENTING SAFETY DEVICE OR ANY DISCOLORATION OF
STORAGE ÏANK DUE TO FIRE (I984 EI-IERGENCY RESPONSE GUIDEBOOK, DOT P 5800.5).
EXTIIIGUISIl 0NLY IF FL0l.l CAN BE ST0PPED; USE WATER IN FL00DING Al'l0UNTS AS F0c,
SOLID STREANS HAY NOT BE EFFECTIVE. COOT CONTAINERS NITH FTOODING QUANTITIES
OF I"IATER, APPLY FROI'I AS FÁR A DISTANCE A5 POSSIBIE. AVOID BREAIHING TOXIC
VAPORS, KEEP UPI.JIND (BUREAU OF EXPtOSIVES, EI'IERGENCY HANDLING OF HAZARDOUS
HATERIALS' IN SURFACE TRANSPORTATION, T98I ).
I,IATER l\IAY BE INEFFECTIVE (NFPA FIRE PROTECTION GUIDE ON HAZARDOUS I'lATERIALS,
EIGHTH EDITION).

USE ALCOHOL FOAI'I (NFPA FIRE PROTECTION GUIDE ON HAZARDOUS I'IATERIAL, EIGHIH
EDITION).

ÏOXICIÏY

ISOPROPYT ALCOlIOT: 2() PPl'I EYE-HU]IIAN IRRITATION¡ I6 NG EYE-RABBIT IRRITATION,
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xx2-PR0PAN0Lxx PAGE 03 OF 05q00 PPN IIIHALATI0N-NAH lCL0; E600 I'lG/Kc 0RA[-NAN l-DL0; 15,710 l'1c/KG

ORAL-HUI'IAN TDLO;58q0 HG/KG ORAT-RAT LD5tl; 953 I'IG/KG INTRAPERITONEAT-NOUSE
LD5O; I6OOO PPIl/8 HOURS INHATATION-RAT TC5(); 6I5O NG/KG ORAL-DOG TD5O;5I20 NG/KG INTRAVENOUS-DOG LDL0, 1965 NG/KG INTRAVEiIOUS-CAT IDL0; 5000 ]lclKc
ORAL-RABBIT LDLO; I3 GH/KG SKIN-RABBIT ID5O; I4UTAGENIC DATA (RTECS).

ISOPROPYL ALCOHOI IS A SKIN AND ¡1UCOUS I'IEMBRANE IRRITANT, SEVERE EYE IRRITANT
AND CENTRAL NERVOUS SYSTEM DEPRESSANT.

HEALTH EFFECTS AND FIRST AID

INHALATION:
IRRITANT/NARCOTIC.
2O, OOO PPI-1 ISOPROPYT AICOHOL INIlEDIATELY DANGEROUS TO TIFE OR HEALTH.

ACUTE EXPOSURE- ISOPROPYL ALCOHOL CAUSES DIZZINESS, INCOORDINATION, HEAD-
ACHE, CONFUSION, PERSISTENT NAUSEA, HENATENESIS, ABDO¡4INAL PAIN, STUPOR,
HYPOTENSISON, ANENIA, REFRACIORY NARCOSIS, AREFLEXIA, DEPRESSED RESPIR-AIION' OLIGURIA FOLLOI^IED BY DIURESIS, AIID UREIIIA. TENDERNESS AND EDENA OF
HUSCLES I'IAY ALSO OCCUR. SEVERE CASES IIAY CAUSE COHA. NO REACTION AT 2O5O
PPn/q80 ilINUTES (l\toUSE).

CHRONIC EXPOSURE-
SEE HUTAGENIC DATA REFERENCE IN TOXICITY sECTION

FIRST AID- RENOVE
HAS SÏOPPED, GIV
OXYGEN IF AVAILA
ADI'IINISTRATION O

I'lEDICAL AÏTENTIO

II EXPOSURE AREA TO FRESH AIR I}lHEDIATELY. IF BREATHING
RIIFICIAT RESPIRATION. I'IAINTAIN AIRt.JAY AND ADIIINISTER
. KEEP AFFECTED PERSON I.!ARI'I AND AT REST.
XYGEN SHOULD BE PERFORIIED BY QUALIFIED PERSONNEL. GET
I.INEDIATELY.

SKIN CONIACT:
t*[ðJîËtÉiÊ3331Ë9 

rs0pR'pyL Arc0H0L cAUsES NARc'srs r^rrTH NAU'EA,
HYPOTENSION, DEPRESSED RESPIRATION, ANETIIA, URET'IIA, AND CONA

VOI'II T I NG,

CHRONIC EXPOSURE- IsOPROPYI. ALCOHOT Ì'IAY CAUSE DERIIATITIS DUE TO THE
DEFATTING ACTION ON THE SKIN

5EE I'IUTAGENIC DATA REFERENCE IN TOXICITY SECTION.

FIRST AID. RENOVE CONTAT'IINATED CLOTHING AND SHOES ITINEDIATELY. I.JASH AFFECTED
AREA I^IITH SOAP OR ¡IILD DETERGENT AND LARGE AIIOUNTS OF WATER UNTIT NO
EVIDENCE OF C}IE¡IICAL RE¡IAINS (APPROXIIIATELY I5-20 I'IINUTEs). GET HEDICAL
ATTENTION IN¡IEDIATELY. ;

EYE CONTACT:
CORROSIVE.

ACUT E EXPOSURE: ISOPROPYL
PROFUSE LACRII'lATION. DIR
ANENT CORNEAL DA¡,IAGE.

CHRONIC EXPOSURE: PROTONGED OR REPEATED EXPOSURE TO ISOPROPYI
NAY CAUSE CONJUNCTIVITIS.

ALCOHOL VAPORS

FIRST AID- I^IASH EYES INNEDIATELY NITH LARGE AIIOUNTS OF bIATER, OCCASIONAILY
LIFTING UPPER AND LOI,JER TID5, UNTIL NO ËVIDENCE OF CHENICAL RENAINS(AT LEAST I5-20 IlINUTES). IN CASE OF BURNS, APPLY STERITE BANDAGES LOOSELY
I.IITHOUT }IEDICATION. GET I'IEDICAI ATTENTION I¡II'IEDIATELY

!

t
II

ALCOHOL VAPORS NAY BE IRRITATING AND CAUSE
ECT CONTACT Î'IAY CAUSE IRRITATION, BURNS AND PERI'I-
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I }{GEST I ON :

NARCOTIC.
ACUTE EXPOSURE- ISOPROPYL ALCOHOL CAUSES NARCOSIS I^IITH HEADACHE, NÂU5EA

HEIifATEIIESIS' DIZZINESS' INC00RDINATI0N, ABD0t'IINAL PAIN,5TUP0R, DEPRE
RESPIRATI0N, 0LIGURIA' UREI'1I4, DIURESIS' AND CONA. DEATH l-4AY OCCUR FR
RESPIRATORY PARATYSIS.

FIRST AID. GET HEDICAL ATTENTION INNEDIATELY. IF I'fEDICAL ATIENTION I5 NOT
IIINEDIATELY AVAILABTE, ÁND IF VICTII'I IS COHSCIOUS, ATTE¡1PT TO INDUCE
VOTIITING BY IOUCHING FINGER TO BACK OF THROAT.

REACTIVITY

REACTIVITY:
STABLE UNDER NORHAL PRESSURES AT LEAST UP TO THE BOILING POINT,85 C.

INCOHPATIBILITIES:
OXIDIZERS AND OTHER I'lATERIALS, EXANPLES FOLLOI^I:
PHOSGENE: IN THE PRESENCE OF IRON SALTSI MAY EXPIODE.
NITROFORI'I (>502): DISSOLVES LIBERATING HEAT AND POSSIBLY EXPLODING.
TRINITRONETHAIIE! POSSIBtE EXPLOSION.
HYDROGEN: [..IHEN A STREA¡I OF HYDROGEN ENTRAINED ISOPROPYL ALCOHOL VAPORS AND

PALLADIU¡1 PARTICLES, THE T4IXTURE CAUGHÍ FIRE UPON CONIACT l.IITH AIR.
POTASSIUII TERT-BUTOXIDE: IGNITION.
D]OXYGENYL TETRAFLUOROBORATE: IGNITION AT AI'IBIENT TENPERATURES.
CHRO¡IIUM TRIOXIDE (GRANULAR): IGNITION.
2-BUTANONE: ACCELERATES THE PEROXIDATION OF THE ALCOHOL, RESULTING IN FORI.I-

ATION OF POTENTIATTY EXPLOSIVE PRODUCTS.
HYDROGEN PEROXIDE: FORIIATION OF A SHOCK- OR HEAT-SENSITIVE, DETONATABLE

PRODUCT.
OXYGEN (GAS): AUIOXIDATION, ON EXPOSURE TO LIGHT, RESULTS IN FORIIATION OF POT-

ENTIALLY EXPLOSIVE KETONES AND HYDROGEN PEROXIDE.
OLEUH: REÂCTS l.IITH AN INCREASE IN TEI,IPERATURE AND PRESSURE.
ALUÌ'IINUH: DISSOLUTION I5 EXOTHERMIC.
SIROIiG OXIDIZERS: FIRE AND EXPIOSION HAZARD.
I-IETAL ALKYLS, E.G. TRI.ISOBUTYL ATUIIINUII

DECOl'IPOSITION:
CO¡IBUSTION NAY RELEASE TOXIC OXIDES OF CARBON.

POLYNERIZATION:
I.II L L NOT OCCUR .

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

I C0NDITI0NS T0 AVoID
2

¡1AY BE IG}IITED BY HEAT, SPARKS OR FLAT.IES. CONTAINER HAY EXPLODE IN HEAT OF
FIRE. VAPOR EXPLOSION HAZARD INDOORS, OUTDOORS OR IN SEI^IERS. RUN-OFF TO
SEI.JER ¡4AY CREATE FIRE OR EXPLOSION HAZARD. AVOID CONTACT I^IITH OR STORAGE
I,JITH INCONPATIBLE NATERIALS.

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
5PII.L AND LEAK PROCEDURES
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SIJUT OFF IGNITION SOURCES. PROVIDE EXPTOSION PROOF VEHTILAIION. I^IEAR PERSONAL
PROTECTIVE EQUIPT';ENT. STOP LEAK IF YOU CAN DO IT I,JITHOUT N¡SX. U5E NATER SPRAYTO REDUCE VAPORS: FOR SI'lALL SPILLS, TAKE UP I.IITH SAND OR OIHER NON-COTIBUSTIBLEÁBs0RBENr TlATERIAL AND pLAcE INTo c0NTAINERS ron IarÈn n¡5pö5Ât, cL0sE rrcHrIvAND LABEL 'FLAtI'tABIEr. F0R LARGER spILLs, DIKE As Cuosr ió spitL ns pnacrIcAL
T0 I'lINIl'lIzE ENVIRoNNENTAL coNTAnrNATr0N. Ho smoxixo, r[nNes-on-FlnRes rHHAZARD AREA. KEEP UNNEcESSARY PEOPLE At^lAYr Is0tATE HAzARD ÀneÀ aNn oexi rxrnv.KEEP OUT OF SEI,JERS AND I.IATER SOURCES

PROTECTIVE EQUIPI,IENT

VENTILATION:
PROVIDE LOCAL EXHAUST VENTILATION OR PROCESS E}ICtOSURE TO NEET PERNISSIBLE
EXPOSURE LINIT REQUIRENENIS: EQUIPNENT I.IU5T BE EXPLOSIoH-pnooT. ODOR DETEcTION
ALONE ¡,IUST NOT BE USED AS A SUBSTITUTE FOR I'IONITORING NETHOOS.

RESPIRATOR:
IOOO PPI'I- CHENICAL CARTRIDGE RESPIRATOR l,JITH AN ORGÂNIC VAPOR CARTRIDGE

AND A FULL FACEPIECE.

5OOO PPÌI- CHIH STYLE GAS HASK I,¡ITH AN ORGANIC VAPOR CANISTER.

> 5OOO PPN, INCLUDING IHE IDLH LEVEL, 2O, Of)O PPM
SELF-CONTAINED BREATHING APPARATUS I.IITII A FULL FÀCEPIECE.

OPERATED IN PRESSURE-DET4AND OR OTHER POSITIVE PRESsURÈ MONC,
OR USE EQUIVALENT RESPIRATOR.

FIREFIGHIING- SELF-CONTAINED BREAÏHING APPARAÏUS I,,IIÏH A FULL FACEPIECE
OPERATED IN PRESSURE-DETIAND OR OTHER POSITIVE-PRESSURE I'IODE.

CLOTlIING:
EI1PLOYEE MUST I.IEAR Il.IPERVIOUS PROTECTIVE CIOTHING AND EQUIPTIENT TO AVOID
REPEATED OR PROLONGED SKIN CONTACT I.IITH THIS SUBSTANCE.

GLOVES:
E¡IPLOYEE NUST b.IEAR II'lPERVIOUS GLOVES TO AVOID REPEATED OR PROLONGED CONTACTt,JITH THIS SUBSIANCE; U5E BUTYL, NEOPRENE OR NITRIIE RUBBEn ciovÈs.
EYE PROT ECT I OH :
ETIPLOYEE ¡,IU5f I.IEAR 5PL
A REASONABLE PROBABILI
l.IORKING I^JI TH CHEI'IICAt S

ASH-PROOF SAFETY GOGGTES I,IHENEVER OR I.IHEREVER'THERE. ISTY 0F LIQUID CoNTACT. D0 HoT I^IEAR CoNTACT L ENSES HHEñ 
-

AUTHORIZED . ALLIED FISHER SCIENTIFIC
CREATIOH DATE: OE/09/85 REVISION DATE: TOIZSISS

-ADDITIONÂL INFORHATION-Ï}IE INFORNATION BELOI^I IS BELIEVED TO BE ACCURATE AND REPRESENTS THE B
INF0RI'1ATI0N cURRENTLY AVAIIABLE T0 us. H0uEvER, nE Narr ño-uÀnnnHrv
IIERcHANTABILITY 0R ANy 0THER l.tARRANTy, EXpREss ón iNptrÈ0, -r,lirH 

RESpE
SUCII IIIFORI,lATIONI AND NE ASSUHE NO TIABIIITY RESULTTXO rNON rrS USE.sll0uLD NAKE THEIR 0uN INVESTTGATT0NS T0 DETERT'IrNE rHe suritnrl¡ry or

-INFORNATION FOR THEIR PARTICULAR PURPOSES.

EST
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ÀlqdiqÀLqaff[l ton Åoct-ôv¡t'ed þr I'¡¡orv¡r

Prcclr¡dc lrom exPort¡rc lndlvldu¡ll tllh dlrG¡mt of llvcr' kldncyr' Grrdlovrlcul'r

¡nd cÊntrrl nervoui tYil"m¡";;;;;tY ¡-otctt'- Slmull¡mou¡ 'rPorurr 
lo m'thyl'nG

(hlorldc ¡nd .lcohol can lncr!¡tG tm tå¡lc h¡¡¡rd¡ ol mlhYlGn' chlsldc'

f'rDÊrsrncY .Éi¿rt-Âkl

lnh¡l¡tlm: lmntediatcly ¡emov¡ l9 l¡erh ¡lr' .ll not brGlthlî9'
motttr-to'r'iouti tt""ll'tl-' ll lh're ll no pulrc'

crrdlopulmonrry rc¡urcll¡tlm (CPR¡' C6ttcl
immcdl¡l ÊlY'

R¡nre w¡th coP¡ou lmMt¡ ol ¡¡lcr lÚ ¡l lG¡¡t lf mlnutrr' C'l

emer g{ñcY mcdic¡l ¡¡llll¡nc¡'

Flurh thoroughly lor at lc¡¡t l5 mlñul't' Wr¡h 'llGctGd 
ltln tllh

rorp and F¡lcr. RcmoYr cmi¡mln¡tod clolhlng rDd !lÉ{!' wlrh

cloth¡ng b4forc re-utê ¡no ilic¡¡d rh6r' Ccl imrgnncy mdlcrl

a¡¡l3lance.

C¡ll loc¡l Pol!6 Cmlrol Ctnlcr lor rltlll¡nc" Cmtr-ct r phyrlclrn

tmmcdi¡tcly. x¡t.. tn¿r.i ìlm¡llnq d 9iv' lnythlng by mouth

io 
" 

r¡.r¡-'*.*lclout s hrvlng convulrlmr'

Mclhylôna chlo¡ldt ¡hould bc protrclGd trom moltlE'',1'mP'rrlÚ'

"ri.oL... 
¡nd dirccl rwllght. Propcr tlot!9' ol mlhylrd chlcld¡

murt b. dcle¡mlæd b¡lcd ø í'(h'r m¡t'rl¡l! lløed lÞd lhtl¡ h¡r¡rd¡
rJ ærcntl¡l chcmic¡l lncoñP¡tlb¡lilY' ln gnmrrl' mlhylrm
.ii*rã" ti*¡¿ bc ¡tøcd ln ¡ cool, wcll vcnlll¡lcd rñd Ècq' lorlc

rlorl9É rom.

Emcrgcncy !Yc wrlh louotrln¡ lrìd t¡f atY thortr¡ ttsJld b' ¡v¡ll¡bh

ln lhc YlclnltY ol ¡nY Polcñllrl G¡Potwr'

w.¡r dolccllvr clolhlñg ¡nd urc rþgtovcd rrtPlrtlÚ rqulpmnl'
¡,ir*¡'to¡¡f.¿ mllcrl¡l lri ¡n ¡brrbenl tôGm¡mndcd fd þlYsl
,.rir, .;Ir._o"¡ lo ¡ l¡l¡ loc¡tlm lø dlrporrl by rpgrovcd mtlìodr.
íi r"i".r.¿ lo ltE.nYlrm.renl, comply tlrh rll rtgul'tøÏ
noll llcrllm reçlrrrunlr.
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c¡.ìL-611,¡iftr..;31--rlulP!11-\f:',',;Afìlrrlstì'IvEPRESSU(:t5F-LF-C")NrA[\É:D
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:ì AP I DLY AlJSuil ,:f:D J H5¿llUGtl I H:: LlJircS, 
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PìODUCT "JA¡4Ë: PËi:CI{LI), ÙËTIIYLÊNE

EFFËCTIVF DAfE2 O2/L//3<> DAIE Pi<fNTËD: OB/27/a6 MSD: 00c 1';,1

5. Ê\VI!¿OÈl!tET.JTAL Aì.¡D Dt SPOSAL iNFOt<ltArIrlN: (COt,¡TII|UED)

OÊ SOAK UP IìtFl EùTATi-LY. IìEI4C,'E T(J OI.JT DF )OORS.
LARGE 5PILLS tsVACUATT q}<EAe LC}ITAII.¡ LI,ìtJID; TQÃ}IJF¿R Tt)
CLSS:-:l-J ¡.lFIAL CnNïAII'JF.PS. Ktr-P útJT OF 'rlATEa SUPÞLY.

D¡SPOSAL ,{ETHOD: IH5f.¡ I)ISPfI SINI; i)F THE UNUS€D CONT=NT5I TiË
PREFERq-D OPTIONS AR= Ïi] 5-ND TO LICEiúSEO RECLAI.Vt--ú¡ O-] TO
i,FQ¡.1 I'l-TECì INCI¡]5fì¿1 TORS¡ I¡r C3:'tÞLIANCE'A'ITH LOCAL¡ 5TATET Ar.;J
FEDÉRAL RE.3ULATIO;.IS INCLLJDI\G :JUBTtTLE C CF TI-.iE RËSI]URCÉ-
COhISERVATION ÅND lìECUVERY ACT. LìU:'{PIl.¡G I.\TO Seic=RSr C}J THE
CROUNDT OP.li.iTO ANY:IDDY LlF ì94ÏEP IS STRLll.¡GLY DISCCtJeAcEl)r aND
'rAY 3c tLL-GAL. COtïSULf THt ù')'d CHET,tICAL COiïpANY FOA FURT.rl:rì
I NFÐR.qA Ï ION.

6. HËALTH HAZARD DÀT¡\:

EYE: t'1AY CAi-,Sf- f)AlNr A-ND-'SL[ütlT TtìÂNSIENT (IÊ.vParRA,ìY] LlrIîÂì-IC:
VAPtI¡i5 ;lAY IR,iITATE fì-iE ::Y-5 o\T ;\,rùUf 1O) PP$.

SKTN CTNTI\CT: 1I^Ir)RT 5I¡¿GLts. EXPiJ:J(JR¿ ;!I'JT LI<iLY TO CAUiE
SIG:.IIFICANT :;<TÑ IREITATIUI'I. -I.JLT¡'.J¡JI) ÜIr REP:AT=D AXP(.]SUPE
f.1 AY CAUSÉ SK If.J IoRIf âf I¡lòJr ãVt:¡.¡ A IUR¡l . ìAPf:Af¿_D CO¡l TÂCT
.4AY C AUSE DRY T I.,Jú Ù;I f.-L AI( I;IG îF .:]K I N.

;<Ir.¡ A3:iORPTIüN: A S[\lüLr: PlOLLJ'.:üÊJ ËXtrlSURî IS tr()T LIKËLY rü
rìtr,SULT f i Hf= ].I AT¿RIAL .3¡.. lI.IG ÀìSiJIiIJf:D TH.ìÜUGF{ SKf I.¡ I\: H¡\I:I:FIJL
\,YtJ1.¡TS. TrlE L:)5rl Fflrì'jK Lll AllSU.-ìtlT l r-lil t.' iìA¿-lal I ÌS i S > 1J,.),) )
..tG/ <G.

.ri!

i: :.

L'-r50 F-iP iìAI.;
LiJi.l6) I lrAY rf.ìr;.

li:JURY IC

I,';l'lALATltfi.i : l)1.{¿l¡jËs5 ù!AY,-iccurì.\f 200 ?P,¡.; PtìoGptsssIvÉ.Ly Hli;il,--!
LEV,:L5 ;.; AY AL>.J CAUSE T1ÅSAL fi;ìiT.\TICÌ.Jr .JA,-JSËA, I}¡CÙL]fìDI¡¡Af IL]".,
DCUNKE¡¡.'¡FSS; AND I-,}VÊ-R TOOO PÞI.1 r U¡JCOiISCIOTJS¡]F:SS ÀI¡D DEATH. A

SIIJCLE SRIEF (MIIIIJTËfi) I}I¡IALATIOîI EXPOSUEf; TO LËVÉLS ACìIJVN ôOtJO
PPi",r MirY úc IMr.lr_.r) tAf'.:Ly rjÂ,sGE?.Jus TO LIFË. I\l coNFIr{et) i_)Ê

?U:.)RLY Vi:I.¡TI,LATtsD AíìTÂS VÀPÜRS CI;I ;ì'-:ÂDILY ACCUI.IULATi: .qIJD CAr.;
CAUS¡:- UNCû\JSCI OTJSNE SS A,{D DÊ+\ F;{. ALCOHüL CO)jSUitED SEFrlf¿Í i-rr.)

AFItrR ËXÍ)USUr¡: tlAY Irtçp¿OtF .qJVÊ,iSE EFFECtS.
I'

.!:

.t.

sY i'l E,;t Ic r, cr':.rF:n iiFFEcT s:
'\¡.,JD,zOR K Iü'ltY EF FECTS .
ËXÍ)I]SUP.b 14AY 'JÊ CËNTTIITL

t'-XC!l¡i.LIVË t:XP:jSU;ìF'1AY C.AUSE LlVr''ì
SIGTJS ANí) SYVPT3.4S OF .=XCt..S5IVË
ilE!ìV:)l..JS S/Sfi-M aFFI Cï5 AND AlcSTir;:T;C

( c¡Nr [¡tL.J;ù or.J

('.ì) [r.¡DICATES
PAG¿: i )

A TR,\)E4ARK Ot- fHtr LrO:r C;¡r:IIC,iL CO:.tpÁt.ly
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FFECT IVE DAT-¿ | O2/L7'/t,r¿ )ATE PRINri-i): Od/27/A5

7. trIQSr Aln:

EYES: IRi?fGATE IYT'.ÈD¡'ATELY \.,/ITIt i.íATÉR Ftfì

HËALTH HAZARD DATA: ( COITT T ¡JtJED )

!lR NA;-lCOTlC FFF=CI 5' PËRCHLOQ'l)LTt'IYLENE HfrS úË=r'l Sr-lC'cN TO

Ir\c;ì5ASF-rHËlìATEoFSPÙrt.ITANEi.]tJ5LYÜccURRtrlGl.,lALIGì\lA¡lTTiJMc]}?S,
t N CERTÀ Ii{ LAcIOR'aÍORY RÅÏS ål'¡D MLCE ' OTHER L-tJN6-TËR'!1 INtTALATI'-ir'¡

3TUOISS 1¡1;AI5 F¡ifL¡:-'iJ Ïn SHr')tr A lUþiofìIGËi{IC RESPONST:'

EPIDEI-1I.]LOGY STUDIES AR= LI¡IIT-D AND HAVE I:OT ESTA;?LISH=D AII

ASSOCIAfIOìl U-T'{EEl'": '¡="CHLDfìOÉ-THYLÉNE EXP'-'SUar- Ar'lD CAI'ICER' P:Î-

cHLoRoETHYLr:NcISNLJTRÉLrEV¿JTootjSÉA|4EASURABLF-cARctNf.ìGf.'.lfc
.ì t SK f C iuAr'¡ '"Í-ltj N H A¡'lDLEr) AS FECÜ¡tli ENDËD ' i'-'' IFITH DTFECTS qrì:-'

rJl'lLlKËLY'¡:XpOSUR=SHAVfNGN'JÉFi-ECIONTHE:'{llTH-PSHItJLDI-lAVt:
Nrl ÊFFr:CT Oi'r f H= FETUS' DID NÐT CAUSÉ BIRTH DEFECTS IN AIJ I:1AL5;

CT'IF:R É.FFËCTS T{ÉPE SËUN II'J THÊ FETUS ONLY Af DOSES 'V'}IICH CÅUS;D

IoXfcF-FFÉcTSfI]THE¡4r]fx¡f-ì.aF:SULÍScFI}JVfTRo(|Tt:STrU:j:')
:,IUT,\GL'VT,CTTY Tã:JT5 TI AVE JEEI\'¡ iTã6ATIV!'

ílUtD;Lt\¡É(51:
(STF-L IS 2UO

Pi rICHL(l ROËTr 1 YLÉ NE :

PP.¡); osl-rA PEL ls too
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sD: 0001'?0

AT LEAST 5 I,1 If\JiJTÉ5.
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Trichloroethane

t¡I
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F]LLER M€IAL
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HAZ^ROOUS xrxluRES OF OTHER L|OU|DS, SOLIDS, OR c^SEs
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BorLrNG porHt f¡.t

VAPOR PRESSURE ITN Hg.I

vaPoR ocNsrfY lAtR=ll

SOLUSILITY IN WATER

aPPEARANCE aNO OOOR colorÌ id1is

UâlLclFLAMMAELE LIMITS

SECTION IV F¡ÍIE AIUD EXPLOSION HAZARD DATA

E¡TtNGutSHtNG MÉOtA 
N,/À

N,/A
SPÊCIAL ÍIRI 

'IGHTING 
PROCÉOURES

UNUSUAL 
'INT 

ANO EXPLOSION HA¿AROS
ev1Ma or eoneentrationsite rvhere hi

FLASH POINI lMarhod usodl

mixed in air and exposed to high energy sourees.
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Address:
Freon@ Products Division

' \^lilmingcon, DE 19898

IDH\ilIFICATION

Na¡e:
Freon@ TF Solvent
Freon@ PCA

Syncrnyms:
Trichlorotr i f hroroethane
R-1 13, FC-1 13

C,AS Nane:
Echane, 1 ,1 ,2-Trichloro-1 ,2,2-Trifluoro
Manuf acturer / Di s tr ibutor :

E. I. du Pont de Nemours & Co. (Inc.)

MATERIAL SAFFTY DATA SHEET

Chqnical Family:
Halogenated Hydrocarbon

Forrmrla:
cc1 

2FCC1 
F2

CAS Registry No.
76-13-1

Medical Fmergency Phone
(8oo) 441 -3637

Transportation F¡nergency Phone
CHEMTREC (800) 424-9300

Percent Volatile by Voh:me: 100%

Vapor Pressure: 334nrn Hg @177"F

Solubiliry in HrO O.0Z% by rfr. Q 77.F

EvaporaEion Rate (CC14 = 1)' 0.1

þpearance: Clear

Odor: Slight Ethereal Odor

PHYSICAL DATA

Boiling Point('F): 117.6

Density: 1.57 glcc Q/77"F

Vapor Density (Air:1): 6.5

pH InformaEion: Neutral

Form: Liquid

Color: Colorless

}IAZARMUS CCD,ÍPONENTS

Material(s):
Tr i chloro tr i f luoro ethane

Approximate %

100

HAZARMUS

the data in thr3 Matorial Satêty oeta Sheet retate! onty to the specrftc ûate.rat delrEnrted
herein and doea not aetâte to u3e tn combinaton wrth any otñer meteíal or ro any Þrocèlt.

7

Stability:
- Material is scable. However, avoid open flames and high temperatures.



'i F, ,;
íE¡ -

It
r$--2-

Method:
1ÐC

á---ãl
\

Incompatibility:
Alkali or alkaline earth meËals - povnCered Al, Zn, Be, eÈc.

Deconposition:
This cornporrtd csr be.deccruposed-by.high.temperlFureg (open flanes, glowing metalsr-rfaces, etc.) forming hydrochloiic á¿ hyäroftuoric'aåiãs-: p"ãåiËi¿ 

""i6o,,tl-halides.

Folymerization:
llill not occur

FIRE AND ÐgÍOSION DATA

Elash Point:
Ilone

ArtoiBgricion Ternperature :

l{ot Determined
Flmnable Lirnits in Air, 7" by VoI.
Iower: l{onflannable
Upper: lbnflæn¡able

Autodecompos i tion Tørperature :

Not Determíned

Fire and Explosion:
Dn¡ns may n-rpture t¡nder fire conditions. Decomposition may occur

Extinguishing Media:
NonflananabLe

Special Fire Fighting Instnrctions:
Self-contained breathing aPp-aratus (|cS) may be required if dn:rns n:prure andconEents are spilled r:nder fire ccnditions. -

HEALT:T TTAZARD TNFORMATIMT

Frincipal Health llazards :

Inhalationr- Ylpot is heavier chan air and can cause suffocacion by redrrcingoxygen available for breathing. Breathing hig! concentration" áf-.r"po. ,ycaus¡e lighc-headedness, giddiness, shorËness õf breath, and *ãy-r"aa rcnarcosis' cardiac irregularities, tllconsciousness or death. ú SO RaÈs 52,000
PPrn/4 hrs.

Note: rn screening studies with experimental animals, o<posure at approxi-macely 5000 ppm (v/v) and above, fgfrowgd by a larg" i"ctä.t*ousìpinephrinecharlenge, has indrrced serious cardiac irregulariÈ:.es.

Skin: Not a corrosive or irriEant af-tgr single contacÈ; however, repeated liquidcontact can caur¡e.defatting 9f the skin resulting in irritarion. -ftis,"c.riãi-
is poorly absorbed thror:gh che skin (Rabbir er¡ jr 1 ,000 *g/kgi:
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IEye: Liqui<1 contact can cause discomfort, usually no extencled effect.

9!"r: Although oral roxiciry is low [LD 50 Rar 43000 me/kgl, ingesrion of
FC-113 is co be avoided.

Exposure Limits:

-3-

PEr (OSHA) 1,000 pçm

TLV@ TI^IA (ACGIH) 1,000 ppm

Safety Precautions:
Avoid breathing vapors and prolonged skin exposure. Use only in r¡ell ventilated

rnhalation: Remove to fresh air, carl a physician. rf not breathing, giveartificial respiration, preferably mouth-to-mouth. If breathing is ãifïicutt,give oxygen. Do not give epinephrine or similar drugs

{ote t9 Physician: Becar¡se of a possible increased risk of eliciting cardiacdysrythmias, catechofaqine dnrgs, such as epinephrine, should be conõidered onlyas a last resort in life threatening anergencieà.

Pye, In case of contact, innnediately flush eyes with plenty of wat,er for atIeast 15 minutes. Catl a physician.
'Skin: Fl-r:sh \"dth vrater. C,et medical attention if irritation is present.

Oral: No specific interr¡ention is indicated as the compound is not likely to be
hazardous by ingestion. However, consurË a physician ii necessary. Do notinduce vcmiting as the hazarð of aspirating thä material into che'lungs is agreater hazard than allowing it to þrogresõ through the iniestinãr rract.

area.

First Aid:

Medical Conditions Possiblv Aggravated by Exposure

cardiovascular Disease: See Frincipar Hazards: rnhalation section.

Other Health Hazards:

Freon@ 1'13 is not listed as a carcinogen by IARC, NTP or OSHA. Based on animalstudies and human experiences this fluorocârbon poses no hazard to man relativeto systemic toxicity, carcinogenicity, mutagenicity, or teratogenicity v*renoccupational exposures are below its TLV@.

PROTECTION INFOR}4ATION

Generally þplicable Control pþasures :

Normal vsrtilation for standard manufacturing procedtrres is generally adeqgate.I¡cal exhaust should be used vùen large anolult; are released-l ¡,rectanicarvmEilation should be used in low plaóes.
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Personal Protective Equipnent :

futyl gloves should be used to avoid prolonged or repeaced exposr:re. chemicalsplash goggles should be available foi *" ã"-"ããd"d'rã-pi*ài;-"y" conracr.lJnder normal manufacturing ccrnditlol" * r""pit;;àry protection is req*ired v¡trenusing this product. serf-contained brearhint'õ;;;.irË (sc¡Ai-is-iequired if alarge spill occurs.

DISPOSAL INFÐRMATTON

Spill, Leak or Release:
ventilate area. Do not fh:sh into sewers. Dike spilr. collect on absorbenËnaterial and transfer to steer dnms ror reão.rãry'or-disposal. conrpry withfederal, state and rocal regulations on reporting releases

ïüaste Disposal: 
-Cornply with federal, state and local regulations. Rsnove to a

$#t:fÆ:"r::::i:a1.racilirv. EpA Lrazardor:s i,rast" ño". Fo01 and F002 may

SIilPPING INFORMATION

Domestic Other Ttran Air

Proper Shippine Nane

International l^Iacer or

Proper Slripping Name

Other Information

Shipping Conrainers

Storage Conditions

Date Revised: 10/85
Person responsible:

Not Regulated

Not Regulated

Drurns, tank tnrcks, tank cars

Clean, dry area. Do not heat

Air ( ïMO/rCAO)

above 125'F.

T. D. Armstrong,.C&p_Depc., Freon@ products lab,
Ctresrnur Rtrn, Blctg. 711; Wihingron, DE t9g9g(302) 999-3847 or (302) ggg-ß3;,8.

f.

E-77806-1
F2.4
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CHEMICALS COMPANY

(¿

REVISEO OATE
Ju1.,1980

MOLECULAR WEIGHT

1 1 6.18 (formula weightt

ISSUED OATE
Nov., 1977

E c.A.s. No. D ALLTEO pROOUCT COOe #

123€64

(2o114$$4157
PHON€ NUMBER

TRADE NAME (COMMON NAME OR SYNONYM}
n-BUTYL ACETATE, SL Grade

pARTtCU-LOTM Grade

CHEMICAL NAME

n-Butyl Acetate

CH3COOCH2CH2CH2CH3

FORMULA

CHEMICALS COMPANY
POB 1139R
Morristown, N.J. 07960

AODRESS (NO., STREET, CIlY, STATE ANO ZIP COOE)COMPANY/PLANT

D irector, Product Safety
CONTACT

ffi

ffi
EMERGENCY PHONE NUMBER

(201) 455-2000lnhalation: remove to fresh air; if unconscious, give artificial respiration and oxygen if
qualified operator available. call a physician. Keep warm and comfortable. Eve: wash
with water for 15 minutes. skin: wash with soap and water. lnoestion: if c-onscious, gi
vomiting by sticking finger down throat. call a physiciar,. Keep *rrm and recumbent.

ve 2 to 4 glasses of water and induce

FIRE AND EXPLOSION

HEALTH

ffi

FLAMMABLE LIMITS IN AI R (% BY VOL.}

LOtf'/E R 1 .7 UppE R 7.6

425
o

c
AUTO IGNITION
TEMPERATURE

FLASH POINT O22C
t oPEN CUP E CLOSED CUP

Toxic decompositíon products - see Section Vl. Vapors may travel a considerable distance to an ignition point and flash back

UNUSUAL FIRE ANO EXPLOSION HAZARDS

lrritant to eyes, throat, and resp¡ratory passages
narcosis. Recovery is slow after exposure ceases

(Human studies at 200 ppm - quite severe at 300 ppm). CNS depressant. Graduai

INHALATION

lrritant to throat and digestive tract. same cNS depressant action expected as for inhalation. LD5g (rat): 14,000 mg/kg. LDLo(human): 500 mg/ks.

INGESTION

Extended exposure may irritate

SKIN

EY ES

See lnhalation, above (vapor contact)
Liquid contact may ¡rritate.

AIR

TLV
150 ppm.

ïhe Same. None Established.

AIOLOG ICAL
PERMISSIALE CONCENTRATION :

( SEE SECTION J)

UNUSUAL CHRON IC TOX ICITY

See subacute data, Section K.

c 2o21 (10-78)
Attachment: Facsimile Label
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INCOMPATI BTLtTY (MATERTALS tO AVOTO)

Oxidants, particularly nitrates. Strong alkalies, strong acids.

HAZAROOUS OECOMPOS¡TION PROOUCTS

we have no data on thís, but on combustion we wourd expect co and co2, at reast.

(N.A.)

t

i !

€-
a.\)-

VAPCI-R OENSIlY
(AlR . ¡)

4.0

VAPOR PRESSURE
(mm Hg ¡t ZO. C)

15

Colorless líquid, fruity odor. B-pint bottle in box or 55gal. drum.
Outer container has a red label.

APPEARANCE ANO OOOÉì

SPECIFIC GRAVITY
(t{zo = 1) (liquid)

0.88

N.A. (non-aqueous)
Estimated to be neutral when
dissolved in water.

ÞH

9¡ VOLATILES 8Y VOLUME
(At 2oo c)

100

MATERTAL tS (A1 NORMAL CONOTTTANS):

E SOLID E GASE LIOUIO

BOILING POINT W oC

MELTINGPOINT(soti¿ir¡es) _17 oC

SOLUBILITY IN WAÎER
(f by rv.lght'

0.5

EVAPORATION RATE
(Butyl Ac!t.t. - l)

Unity

ffi
coNotTtoNs To Avoto

N.A.

coNorltoNS to AVOTO

N.A.

E UNSTABLE E¡ STABLE

STAAILITY

HAZAROOUS POLYMERIZATION

E MAY OCCUR E WILL I¡OT OCCUR

rI im
HAZARO DATA ( sEE sEcT. J)xMATERIAL OR COMPONENT

3
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oc€l exhaust: where liquid ís being poured, or otherwise open (explosionprooff

Mechanical (General): adequate in storage areas

NORMAL HANDLING

Follow OSHA Regulations for Flammable Liquids, Para. 1910.106, and also NFpA No. 30, Ref. (a), Section J

FIRE ExTINGUISHING AGENTS RECoMMENDED

"Alcohol" type foam.

:CIAL FIRE FIGHTING PRECAUTIONS

wear self+ontained breathing apparatus approved by NIOSH. Keep contaíners cool with water spray. Remove contaminatedclothing.

HANOS, ARMS, AND BOOY

co
l.¿

I'tr
llj-

€.
.,!

VENTILAlION

(

_,)tect¡ve 
gloves: polyvinyl alcohol. Rubber apron

2

Store in cool, well'ventílated area. Protest from physícal damage. Follow references under ,,Normal Handling.,, Keep containerclosed.

SIORAGE

pREcAUTtoNARl/ LABEL El ATÌAGHEo E Nor
Allíed Chemical Label 119{03659-1S.1-78 (typ¡call. WA
IRRITATION. Label facsim¡le ís atached.

AITAcHEo DOT Classifícation:
RNINGI FLAMMABLE. HARMFUL IF

Flammable Liquíd.
INHALED. CAUSES

station fire hose team and bac*'up team. Elíminate ignition sources. use water spray to disperse vaporc and protect men attemptingto stop any leak. Provide resp¡ratory protection, Section Vlll. Water will raise flash point. dmall spills: mop up, wipe up, or soakup immediatelv. Remove to out-ofdoors. Place soaked wiping materials in a metal containeEãGi]Laro. .jiil., dike up liquid;transfer to closed metal containers. Keep out of sewers.

SPILL OR LEAK

FIRE ExTINGUISHING AGENTS To AvoID
Water may be ineffective in lowering fuel temperature.

"EMPry" containers should be assumed to have the same hazards as the full ones unless thoroughly cleaned. Consequently, do notweld or otherwise over'heat these drums. Although Dor portion of label must be removed on 
"rpty¡ng, remainder of labelingshould be retained.

SPEC IAL PRECAUTIONS/PROCEDU RES

under normal ventilatíon, respiratory protective equipment not required. For exposure potentíals )rlv (lso ppm), universal gasmask or special canister gas mask. Above approximately 7500 ppm, use selfcontained breathing apparatus or air*uppliedrespirator.

RATORY PROTECIIONRESPI

Chemical goggles. Do not wear contact lenses.

EYES ANO FACE

OTHER CLOTHING ANO EQUIPMENT

Boots when handling drums.

e



'.nd' ,'t'(_ ( 1i

*

WARNINGI
FLAMMABLÊ.
HATìMFUL IF
CAUSES IRHI

INHALED,
TAIION.

Keep away lrom heâ|. sparks ând open
llame.
Avo¡d brcâlhing vapor.
Use wilh adequale venlilalion.
Avoid contacl w¡lh eyes. skin snd
clolhing.
Xeep conla¡ner closed.
Wash lhoroughly âfler hãndl¡ng.
FIFSI AID: It lnheled, remove lo lresh
a¡r ll nol brealhing. give ertilicial
respirâl¡on. preferably mouth lo
moulh lf brealh¡ng ¡s d¡fficull, give
o¡ygen
Câll a physician
ln case of conlacl ¡mmedialely llush
eyes w¡lh plenly ol water for at leâst
15 minules. Call a phys¡c¡an Flush
skin wilh wâle¿
ln case ot rplll: D¡ke up large sp¡lls:
lransler lo closed conlainers. Smãll
spìlls: nrop up immedialely. Place in
cl(,sed corìlarners. Do nol sewer
ln csse ol llre: Use "€lcohol type loam.
\^{r¡r scll-corìlðined brealhirì9 apparalus.
Analylical data on lhs producl ln lhlg
package is avallable on requæl and
may be ænl where requhed - lhe
præess area. lhe laborslory or lho
olf¡ce.
Sloraqe ând Handllno:

from heal.
lo relleve

Allied Chemical Corporatlon
Morrislown, New Jersey 07960

n-Butyl Acetate

L Slore out of sun ând away
2. Femove closu¡es carefully

possiblo inlernal pressurg.
3. Kæp upright.

Code 119-002659
Semiconduclor Low Mobile lon Grade
Meels Reagenl, ACS and SEMI specifications
c6Hr?o2 F,w 116.'t6
Assay (C6HrzO?) .99.0o/o Min.

For manulacturing use only.
Nol lor lood or drug use.
This case conlalns:¡l' I Pl. bollles
(4 x 3.79 Liler) botlles
(4 x 7.4 tbs.l

Nol a photochemically
reactive solvenl.

ARROW MUST
POINT TO TOP

r rl m26s9.!2.æ

t(

J
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OEGRAOABILITY

(% of theoreticall 54ay; 7%

REGULATORY STANDARDS

JT Hazardous Materials Table: 49CFR 172.101 .

(continued from Section J)

(e) *Querci, Vittoria; Mascia, D (1970), (lst Med. Legale University Siena, Siena, ltaly) Med. Lav.61 (101 pp. 524-30.

Section C - Chronic (Cont'd.)

Subacute Data: "*Rabbits exposed to approximately thirty t¡mes the TLV (22-30 mg/l ) for t hour daily for 15 fiveday weeks
were shown to have developed degenerative changes in the liver, Early lesion activity and fibrogenic st¡mulation
were also observed." Ref. (e).

'- co - -
t.r -

I

l¡_
tJ.¡_

Æ.¡,
\3-'

(

OCTANoL,¿WATER PART.ITION COEFF lC I ENT

Unknown-

Disposal of n-Butyl Acetate may be subject to federal, state, and local regulations. Users of this product should review their
operations in terms of applicable federal, state, and local laws and regulations, then consult with appropriate regulatory agencies
before discharging or dísposing of waste material or the virg¡n commodity,

WASTE DISPOSAL METHODST

ÕDISPOSER MUSTCOMPLY WITH FEDERAL,STATE AND LOCAL DISPOSAL OR DISCHARGE LAWS.

[mf{fd:F[\T[t[{ì

GENERAL
(a) NFPA No. 30, "Flammable and Combustible Liguids Code," National Fire Protection Association,5T0 Atlantíc Ave., Boston.

MA 02210.
(b) AIHA, Hysienic Guide, 1977.
(c) NIOSH Registry, Sequence No. AF 73500 (1978).

Toxi(d) E. Browning, 1965, pp. 529€'32.591 -593. Elsevier, NYC. (continued Section

OSHA Regulations,29CFR 1910.1000. TLV from the ACGIH 1979 List, "Threshold Limit Values For Chemical Substances..."

PERMISSIBLE CONCENTRATION REFERENCES

1 cPs. l¡-78
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Occupational Health Guideline for
lsopropyl Alcohol

INTRODUCTION

This guideline is intended ¿u¡ a source of information for
employees, employers, physicians, industrial hygienists,
and other occupational heålth professionals who may
have a need for such information. It does not attempt to
pres€nt all data; rather, it presents pertinent information
and data in summary form.

SUBSTANCE IDENTIFICATION

. Formula: CHICHOHCH!

. Synonyms: Isopropanol; IPA; 2-propanol; sec-propyl
alcohol
r Appearance and odor: Colorless liquid with an odor
of rubbing alcohol.

PERMTSSTBLE EXPOSURE LIMIT (PEL)

The current OSHA standard for isopropyl alcohol is
4O0 parts of isopropyl alcohol per million parts of air

Gpn) averaged over an eight-hour work shift. This
may also be expressed as 980 milligrams of isopropyl
alcohol per cubic meter of air (mglmt). NIOSH has

recommended that the permissible exposure limit be
changed to 4æ ppm averaged over a work shift ofup to
l0 hours per day, 40 hours per week, with a ceiling of
E00 ppm averaged over a lS-minute period. The
NIOSH Criteria Document for Isopropyl Alcohol
should be consulted for more detailed information.

HEALTH HAZARD INFORMATION

o Routesofexpocure
Isopropyl alcohol can affect the body if it is swallowed,
is inhaled, or comes in contact with the skin or eyes.
¡ Efiects of overexposure
I. Short-tcrm Erposurc: Exposure to high air concentra-
tions of isopropyl alcohol may cause mild irrltation of
the eyes, nose, and th¡oat. Drowsiness, headache, and
incoordination may also occur. Swallowing isopropyl
alcohol may cause drowsiness, unconsciousness, and

U.S. OEPARÎUENT OF HEALTH ANO HUTAN SERVICES
Public Health Service Centers for Oiseas€ Control
National lnstitute for Occupational Salety and Health

death. Gastrointestinal pain, cramps, nausea, vomiting,
and diarrhea may also result from swallowing this
alcohol.
2. Long-term Exposura Drnng and cracking of the skin
may result from prolonged skin exposure. Epidemiolog-
ical investigations have est¿blished that a carcinogenic
substamce is present in isopropyl alcohol manufacturing
areas, but have not confirmed isopropyl alcohol as a
causative agent of cancer.
3. Reporting Sigts and Sympbms: A physician should be
contacted if anyone develops any signs or symptonx¡
and suspects that they are caused by exposure to
isopropyl alcohol.
. Recommended medicsl surre¡ll¡nce
The following medical procedures should be made
available to each employee who is exposed to isopropyl
aicohol at potentially hazardous levels:
l. Initful Medícal Eraminatio,*'

-A complete history and physical examination: The
purpose is to detect pre-existing conditions that might
place the employee at increased risk, and to establish a
baseline for future health monitoring. Examination of
thê skin, liver, kidneys, and respiratory system should
be stressed.

-Skin disease: Isopropyl alcohol is a defatting agent
and can cause dermatitis on prolonged exposure. Per-
sons with pre-existing skin disorden¡ may be more
susceptible to the effects of this agent.

-Liver disease: Although isopropyl alcohol is not
known as a liver toxin in humans, the importance of this
organ in the biotransformation and detoxification of
foreign substances should be considered before expos-
ing persons with impaired liver function.

-Kidney disease: Although isopropyl alcohol is not
known as a kidney toxin in humans, the importance of
this organ in the elimination of toxic substances justifies
special consideration in those with impaired renal func-
tion.

-Chronic respiratory disease: In persons with im-
paired pulmonary function, especially those with ob
structive airway diseases, the breathing of isopropyl

U.S. DEPARÎIIENT OF LAEOR
Occupational Salety and Health Administret¡on

These recommendat¡ons rellect good industrial hygiene and medical surveillance practices and lh€ir implemenlation will
assist in achieving an etfective occupational health program. However, they may not be sutficient to ach¡eve compliance

with all requirements ol OSHA regulations.

Ig.plüËor l07t



alcohol might cause exacerbation of symptoms due to
its irritant properties.
2. Peridic Medícal Examínation The aforementioned
medical examinations should be repeated on an annunl
basis.
r $urnmsrT¡ of tOrÍCologt
The most important toxic effect of isopropyl alcohol is
narcosis, which occuñ¡ in mice at vapor concentrations
of 3000 ppm, the effects increasing with the duration of
exposure. Exposure to higher concentrations resulæ in
ataxia followed by deep narcosis and death. Reversible
changes occurred in the liver fat of mice repeatdly
exposed to high concentrations of vapor. Isopropyl
alcohol is met¿bolized fairly rapidlyr and aoetone ¡nay
be detected in the urine following heavy exposr¡ræ.
Human volunteers reported mild irritation of the eyes,
nose, and throat after 3 to 5 minutes exposure to vapor
at 4O0 ppm; at 800 ppm the results were not severe, but
most subjects found the atmosphere to be objectionable.
Accidental, extensive wetting of the skin could occur in
industrial situations and as isopropyl dcohol is abaorbed
readily through the skin, the additive effect of inhala-
tion and skin absorption could have serious results.
$imil¿¡'ly, there is a risk of deliberate ingestion of
isopropyl alcohol as a substitute for ethyl alcohol,
which would add to the effects of inhalation. The
defatting action of isopropyl alcohol can car¡se mild skin
irritation, but a small percent¿ge of workers may devel-
op contact dermatitis of a more serious nature. No
chronic systemic effects have been reported in hrrm¡ns.

CHEMICAL AND PHYSICAL PROPERTIES
. Physiceldato

l. Molecular weight: ó0
2. Boiling point (760 mm Hg): E2 C (l8O Ð
3. Specific gravity (water : l):0.7t
4. Vapor density (air : I at boiling point of isopro-

pyl alcohol): 2.1
5. Melting point -89 C (- l2E Ð
6. Vapor pressure at20 C (68 F): 33 mm Hg
7. Solubility in water, E/læ g wat€r at2} C (63 F):

Miscible in all proportions
8. Evaporation rate (butyl acetat€ : l): 2.t3. Re¡ctivity
l. Conditions contriburing to instability: Heat
2. Incompatibilities: Contact with strong oxidizers

may cause fires and explosions.
3. Hazardous decomposition products: Toxic gases

and vapors (such as carbon monoxide) may be released
in a fire involving isopropyl alcohol.

4. Special precautions: Isopropyl alcohol will attack
some forms of plastics, rubber, and coatings. It may also
react with mstqlliç al"minum at high temperatures.
o FlanmabÍlity

l. Flash poinr 12 C (53 Ð (closed cup)
2. Autoignition temperature: 399 C (750 Ð
3. Flammable limits inak, Vo by volume: Lower:2.e

Upper: 12.0

4. Extinguishant: Alcohol foam, dry chemical,
carbon dioxide
o Warnlngproperdes

l. Odor Threshold: Patty reports, ,.Scherberger 
et al.

stated that the concentration with ideatifiable odor of
isopropyl alcohol is 200 ppm." May reports an odor
threshold of 45 ppm.

2. Irritation Level: According to patty, ..mild irrits-
tion of the eyes, nose, and th¡oat was induced in hurnan
subjecæ exposed by Nelson and associates for 3 to 5
minutes to 4O0 ppm of isopropyl alcohol."

3. Evaluation of Warning properties: Through iæ
odor and irritant effects, isopropyl alcohol can be
detected below or at the permissible expor¡ure limit. For
the purposes of this guideline, therefore, it is treated as a
mat€rial with adequate warning properties.

MONITORING AND iIEASUREIIEI{T
PROCEDURES

. Elght-Hour Expocure Ev¡lu¡don
Measurements to determine employee exposure are bcst
taken so that the average eight-hour exposure is based
on a single eigbt-hour sample or on two four-hour
samples. Several short-time int€rval samples (up to 30
minutes) may also be used to det€rmine the average
exposure level. Air samples should be t¿ken in the
employee's breathing zone (aír th¿t would most nearly
represent that inhaled by the employee).. CeillngEvalu¡don
Measurements to deærmine employee ceiling exposure
are best taken during periods of maximurn expected
airborne còncentrations of isopropyt alcohol. E¿ch
mea{¡urement should consist of a fifteen (15) minuæ
sample or series of consecutive samples totålling fift€€û
(15) minutes in the enployee's breatåing zßîe (air ttat
would most nearly repr€x¡ent that inhated by the em-
ployee). I minimum of th¡ee (3) meas'remenæ should
be t¿ken on one work shift and the highest of all
measurements taken is an estimaæ of the employee's
exposufe.
. Metùod
Sampling and analyscs may be performed by collection
of isopropyl alcohol vapoß rsing an adsorption tube
with subsequent desorption with 2-butanol in ca¡bon
disulfide and gas chromatographic analysis. Also, de-
tector tubes certified by NIOSH under 42 CFR part E4
or other direct-reading devices calibrated to mea!¡ure
isopropyl alcohol may be used. An analytical methd
for isopropyl alcohol is in the NIOSH Manual of
Analytical Methods, 2nd Ed., Vol. 2, 1977, avulable
from the Government Printing Oflice, Washington,
D.C. 20aol2 (cPO No. 0 I 74334026G6).

RESPIRATORS

. Good industrial hygiene practices recommend that
engineering controls be used to reduce environment¿l

2 lropropyl Atcohol
Scptc¡rbcr 197!



conc€ntrations to the permissible exposure level. How-
ever, there are some exceptions where respirators may
be used to control exposure. Respirators may be used

when engineering and work practice controls are not
technically feasible, when such controls are in the
prooÉxß of being installed, or when they fail and need to
be supplementd. Respirators may also be used for
operations which require entry into tanks or closed
vessels, and in emergency situations. If the use of
respirators is necessary, the only respirators permitted
a¡e those that have been approved by the Mine Safety
and Health Administration (formerly Mining Enforce-
ment and Safety Administration) or by the National
Instituæ for Occupational Safety and Health.
. In addition to rq¡pirator selection, a complete respira-
tory protection progran should be instituted which
includes regular training, mainænance, inspectior¡
cleaning, and evah¡ation.

PERSONAL PROTECTIVE EOUIPMEilT

o Employees should be provided with and required to
use impervious clothing, gloves, face shields (eight-inch
minimum), and other appropriaæ protective clothing
neceseary to prevent repeated or prolonged skin cont¡ct
with liquid isopropyl alcohol.
o Any clothing which becomes wet with liquid isopro-
pyl alcohol should be removed imnediately and not
reworn until the isopropyl alcohol is removed from tåe
clothing.
o Oothing wet with liquid isopropyl alcohol should be
placed in closed containers for storage until it can be
discardd or until provision is made for the removal of
isopropyl alcohol from the clothing. If the clothing is to
be launde¡ed or othe¡'wise cleaned to remove the iso-
propyl alcohol, the person performing the operation
should be i¡formed of isopropyl alcohol's hazardor¡s
properties.
o Employecs should be provided with and required to
use splash-proof safety goggles where liquid isopropyl
alcohol may contact the eyes.

SANITATION

. Skin that bccomes wet with liquid isopropyl alcohol
should be promptly washed or showered to remove any
isopropyl alcohol.

COMiION OPERATIONS AND CONTROLS

The following list includes some cornmon operations in
which exposure to isopropyl alcohol may occur and
control methods which may be effective in each case:

Operatlon

Use as a solvent ¡n
spray and heat
appl¡cations of surface
coat¡ngs, including
stain, varnish,
nitrocellulose lacquers,
and qu¡ck-drying inks
and pa¡nts

Use as a solvent ¡n
application other than
spray or heat of surface
coatings, including
stain, varnish,
nitrocellulose lacquers,
quick-drying inks and
paints, textile coatings
and dyes, dopes, and
políshes

Use in manufacture and
liberation during
pack¡ng of acetone

Use as a solvent ¡n
manufacture of surface
coatings and thinners

Use ín organic
synthesis for isopropyl
derivatives, including
phenols, acetat€s,
xanthates, ether,
amines, myristate,

.palmitate, nitrite, and
glycerin

Use in manufacture of
cosmetics, including
liniments, skin lotions,
permanent wave
lotions, and color hair
rinses

Liberation during use as
a disinfectant and
sanitize4 use during
cleaning and
degreasing operations

Use in preparation,
manufacture, and
packag¡ng of
disinfectants and
sanitizers, including
rubbing alcohol, other
antiseptic solutions,
skin astringents, mouth
washes, and medicated
sprays

Controls

Generaldilution
ventilation; personal
protective equipment

Generaldilution
ventilation; personal
protectÍve equipment

Generaldilution
ventilation; personal
protective equipment

Generaldilution
ventilation; personal
protective equipment

Generaldilution
ventilation; personal
protective equipment

Generaldilution
ventilat¡on; personal
protective equipment

Generaldilution
ventilation; personal
protective equipment

Generaldilution
ventilation; personal
protective equipment

Srgirmbrr 1078 lropropyl Alcohol 3



EMERGENCY FIRST AID PROCEDURES

In the event of an emergency, instituæ ñ¡st aid procc-
dures and send for fi¡st aid or medical assistancc.. EyeErpooure
If isopropyl alcohol gets into the eyes, wash eyes
immediately with large amounts of wat€r, lifting the
lower and upper lids 6çpssi6nâlly. Get medic¿l attcn-
tion as soon a!¡ possible. Cont¿ct lenses should not be
worn when working with this chemical.
. SHnErpocure
If isopropyl alcohol gets on the skin, flr¡sh the çe¡tqmi-
nated skin with water. If isopropyl alcohol soats
througû the clothing, remove the clothing immediaæly
and fh¡sh the skin with water. If there is skin irritation,
get medical attention.
. Btpathing
If a person breathes in large amounts of isopropyl
alcohol, move the exposed person to fresh air at once. If
breathing has stoppcd, perform artiñcial respiration.

Keep the affected peñþn warm and at rest. Get medical
attention 8!¡ tKX,n as possible.
. Swalloçlng
When isopropyl alcohol has been swallowed, get medi-
cal attention immediately. If medical attention is not
ir¡me{i¿lsly available, get the afrticted peñþn to vomit
by having him touch the back of his throat with his
finger or by giving him synrp of ipecac as directed on
the package. This non-prescription drug is available at
most drug stores and drug counærs and should be kept
with emergency medicat supplies in the workplace. tio
not mEke an unconsciol¡s penþn vomiL
o Reccue

Move the afiected p€ñ¡on from the hazardous exposure.
If the exposed penþn hås been overcome, notify some-
one else and put into effect the esAblished emergency
r€x¡cue procedures. Do not become a casualty. Under-
statrd the facility's emergency rs¡cue procedures aod
know tåe locations of rescue equipment before the need
arises.

sPtLt- LEAK, AND DTSPOSAL
PROCEDURES

. Persons not wearing protective equipment and cloth-
ing should be restrictcd from areas of spills or leaks until
cleanup h¡s been completed.
. If isopropyl alcohol is spilled or leaked, the following
sæps should be taken:
l. Remove all ignition sourceã¡.

2. Ventilate area of spill or leak.
3. For small quantities, absorb on paper towels. Evapo-
ratc in a s¿fe place (such as a fume hood). Allow
sufficient time for evaporating vapon¡ to completely
clear the hood ductwork Burn the paper in a suitable
location away from combustible mat€rials. Large quon-
tities can be collected and atomized in a suitable com-
bt¡stion chanber. Isopropyl alcohol should not be al-
lowed to ent€r a confined spaoe, such as s se\iler,
becar¡sc of the possibility of an explosion.
¡ Wastc disposal methods:
Isopropyl alcohol may be disposed of:
l. By absorbing it in vermiculite, dry sand, earth or a
sinilar material and disposing in a secu¡ed snnil¿¡y
landñll.
2. By atomizing in a suitable combustion chamber.

REFERENCES

. American Conference of Governmental Indrutrial
Hygienists: "Isopropyl Alcohol," Dæwmentation of the
Thruhold Limit Yaluqfor Substancæ ín vorktæm.Air
(3rd ed., 2nd printing), Cincinnati, 1974.
. American Indr¡strial Hygiene Associstion: ..pro-
panol," H¡gienic Guíde Seríq, Detroit, Michigan, 1961.I Browning, E.: Toxicity and Metabtism of Industriol
fulvents, Elsevier, New York, 1965.

Operatlon

Use in manufacture of
cleaning and
degreasing agents,
including stain and spot
removers, glass
cleaners, rug and
uphostery cleaning, tar
remover, liquid soap,
and windshield cleaner
fluid; use in
manufacture of de-icing,
de-fogging, and anti-
lreeze products

Use in extract¡on and
puriftcation of alkaloids,
proteins, chlorophyll,
perfumes, sulfuric acid,
vitamins, kelp, pectin,
resins, gums, end
IY¿D(ES

Use in manufacture of
rubber products; usê as
an additive in anti-
stalling gasoline,
lubricants, denatured
ethyl alcohol, hydraulic
brake fluids, and rockd
fuel

Use in manufacture of
adhesives, including
nibocellulose film and
microfilm cement use
in manufacture of safety
glass

Controls

Generaldilution
ventilation; personal
protect¡ve equipment

Generaldiluüon
v€ntiletion; peñ¡onal
protective equ¡pment

Generaldilution
ventiletion; p€rsonel
protective equ¡pment

General dilution
ventilation; p€rsonel
protective equipment

tl laopropyl Alcoñol Srptcmbor 19?t



. Christenscn, H. E., and Luginbyhl, T. L. (eds.):

NIOSH Toxic Substances List, 1974 Edition, HEW
Publication No. 7¡t-134, 1974.

o Grant, lV. M.: Toxicologt of the Eye (2nd ed.), C. C.

Thom¡s, Springfield, Illinois, 1974.

o Henson, E. V.: "Toxicology of Some Aliphatic Alco-
hols - Part ll," Journol of Occupational Medicine,2:497-
502, 1960.
. Internation¿l l-abour Offtce: Encyclopedia of Occupø'

tional Health and Safety, McGraw-Hill, New York,
t971.
. Manufacturing Chemists Association, lnc.: Chemicøl
Safety Data Sheet SD-98, Isopropyl Alcohol, Washington,
D.C.,1972.
. M"y, J.: "Solvent Odor Thresholds for the Evalua-
tion of Solvent Odors in the Atmosphere," Staub-

Gondltlon

Vapor Concentration

10@ ppm or less

500O ppm or less

20,000 ppm or læt¡

Greater than 20,000 ppm or
enùy and escap€ from
unknown conc€ntrations

Fire Fighting

Escape

Reinhalt, 2ó:9, 385-3t9, 1966.
. National Institute for Occupational Safety and
Health, U.S. Department of Health, Education, and
Welfare: Criteria þr a Recommended Standard . . . .

Occupational Exposure to Isopropyl Alcohol HEW Publi-
cation No. (NIOSÐ 7Ç142, GPO No.017-03340165-1,
U.S. Government Printing Offrce, rJ/ashington, D.C.,
1976.
. Patty, F. A. (ed.): Toxicologt, Vol. II of Industrial
Hlryiene and Toxicologt (2nd ed. rev.), Interscience,
New York, 1963.
. Union Carbide Corporation, Industrial Medicine and
Toxicology Department: Toxicologt Studíes - Inpropyl
Alcohol, New York, 1970.

Self-contained breathing apperatus with a full facepiece operated in pressure-
demand or other positive pressure mode.

A combination respirator which includes a Type C supplied-air respirator with a
full facepiece operated in pressure-demand or other positive pressure or continu-
ous-florv mode and an auxiliary self-contained breathing apparatus op€rated in
pressuredemand or other positive pressure mode.

Self-contained breathing apparatus with a full facepiecê operated in pressure-
demand or other positive pressure mode.

Any gas mask providing protection against organic vapors"

Any escape self-contained breathing apparatus.

'Only N|OSH-approved or MSHA-approved equipment should be used.

RESPIRATORY PROTECTION FOR ISOPROPYL ALCOHOL

Mlnlmum Resplretory Protectlonr
Requlred Above 4ül ppm

A chemical cartridge respirator with a full facepiece and an organic vapor
cartridge(s).

A gas mask with a chin-style organic vapor canister.

A gas mask with a front- or back-mounted organic vapor canister

Any supplied-air respirator with a full facepiece, helmet, or hood.

Any self-contained breathing apparatus with a fullfacepiece.
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Occupational Health Guideline for
Methylene Chloride

INTRODUCTION

This guideline is intended as a source of information for
employees, employers, physicians, industrial hygienists,
and other occupational health professionals who may
have a need for such information. It does not attempt to
present all data; rather, it presents pertinent information
and data in summary form.

SUBSTANCE IDENTIFICATION
. Formula: CH¡CI¡
o Synonyms: Dichloromethane; methylene dichloride
o Appearance and odor: Colorless liquid with an odor
like chloroform.

PERiilSStBLE EXPOSURE LtMtT (pEL)

The current OSHA standard for methylene chloride is
500 parts of methylene chloride per million parts of air
(ppm) averaged over an eight-hour work shift, with an
acceptable ceiling level of 1000 ppm and a maximum
peak concentration of 2000 ppm for 5 minutes in any
two-hour period. NIOSH has recommended that the
permissible exposure limit be reduced to 75 ppm aver-
aged over a work shift of up to l0 hours per day, 4O
hours per week, with a ceiling level of 500 ppm
averaged over a l5-minute period. NIOSH further
recommends that permissible levels of methylene chlo-
ride be reduced where carbon monoxide is present. The
NIOSH Criteria Document for Methylene Chloride
should be consulted for more detailed information.

HEALTH HAZARD INFORMATION
r Routes ofexposure
Methylene chloride can affect the body if it is inhaled or
if it comes in contact with the eyes or skin. It can also
affect the body if it is swallowed.
. Effects of overexposure
I. Short-term Exposure: Methylene chloride is an anes-
thetic. Inhaling the vapor mayrause mental confusion,

U.S. DEPARTTENT OF HEALTH ANO HUTIAN SERVICES
Public Health Service C€nlers for Disease Control
National lnst¡tute for Occupational Safety end Health

light-headedness, nausea, vomiting, and headache. Con-
tinued exposure may cause increased light-headedness,
staggering, unconsciousness, and death. High vapor
concentrations may also cause irritation of the eyes and
respiratory tract. Exposure to this chemical may make
the symptoms of angina worse. Skin exposure to the
liquid may cause irritation. If the liquid is held in
contact with the skin, it may cause skin burns. Splashes
of the liquid into the eyes may cause irriration.
2. Long4erm Exposure: Prolonged or repeated exposure
to methylene chloride may cause irritation of the skin.
3. Reporting Signs and Sympnns.. A physician should be
contacted if anyone develops any signs or symptoms
and suspects that they are caused by exposure to
methylene chloride.
¡ Recommended medical surveillance
The following medical procedures should be made
available to each employee who is exposed to methy-
lene chloride at potentially hazardous levels:
l. Initial Medícal Examination:

-A complete history and physical examination: The
purpose is to detect pre-existing conditions that might
place the employee at increased risk, and to establish a
baseline for future health monitoring. Examination of
the skin, liver, kidneys, cardiovascular system, and
blood should be stressed. Clinical impressions of the
autonomic nervous system and pulmonary function
should be made, with additional tests conducted where
indicated.

-Skin disease: Methylene chloride can cause derma-
titis on prolonged exposure. Persons with pre-existing
skin disorders may be more susceptible to the effects of
this agent.

-Liver function test: Methylene chloride causes
liver damage in animals and this justifies consideration
before exposing persons with impaired liver function. A
profile of liver function should be obtained by utilizing
a medically acceptable array of biochemical tests.

-Kidney disease: Methylene chloride causes kidney
damage in animals and this justihes special considera-

U.S. DEPARTMENT OF LABOR
Occupational Safety and Health Admin¡stration

These recommendations reflect good industrial hygiene and medical surveillance practices and their implementation will
assist in achieving an effective occupational health program. However, they may riot be sufficient to achieve 

"orpti"ncewith all requ¡rements of OSHA regulations.
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tion before exposing persons with impaired renal func-
tion.

-Cardiovascular 
disease: Because of reports of ex-

cessive carbon monoxide levels following exposure to
methylene chloride, persons with cardiac disease may
be at increased risk.

-A complete blood count: A complete blood count
should be performed, including a red cell count, a white
cell count, a differential count of a stained smear, as

well as hemoglobin and hematocrit. Carboxyhemoglo-
bin values should also be determined periodically, and
any level above 5Vo should prompt an investigation of
the worker and his workplace.
2. Periodic Mcdicøl Examínation' The aforementioned
medical examinations should be repeated on an annual
basis.
o Summary of toxicology
Methylene chloride vapor is a mild narcotic. Exposure
of animals to 15,000 ppm for 7 hours was fatal. Animal
experiments have shown that continuous exposure to
1,000 ppm can be lethal in 5 to 7 weeks for dogs and that
fatty livers, icterus, pneumonia, and splenic atrophy
developed in dogs. Cardiac arrhytmias attributed to
sensitization of the myocardium have been observed
following exposure to high concentrations of some
chlorinated hydrocarbons, but dogs exposed to 10,000
and 20,000 ppm of methylene chloride did not show this
phenomenon. In human experiments, inhalation of 500
to 1000 ppm for I to 2 hours resulted in lightheadedness;
there was sustained elevation of carboxyhemoglobin
level. High exposures have resulted in deaths in indus-
trial situations. Lower but unknown concentrations
have caused such symptoms as lightheadedness, weak-
ness, nausea, and "drunken behavior," resulting in mis-
takes and accidental falls. Phosgene poisoning has been
reported to occur in several cases where methylene
chloride was used in the presence of an open hre.
Liquid methylene chloride is irriøting to the skin on
repeated contact. Splashed in the eye, it is painfully
irritating, but is not likely to cause serious injury.

CHEMICAL AND PHYSICAL PROPERTIES

. Physicd dsta
l. Molecula¡ weight: 84.9
2. Boiling point (760 mm Hg): 39.8 C (104 F)
3. Specificgravity(water : l): 1.3

4. Vapor density (air : I at boiling point of methy-
lene chloride): 2.9

5. Melting point: -97 C (- 142 F)
6. Vapor pressure 

^t20C 
(68 Ð: 350 mm Hg

7. Solubility in water, g/l@ e water at 20 C (ó8 Ð:
1.32

8. Evaporation rate þutyl acetate : l):27.5
. Reactivity

1. Conditions contributing to instability: Heat and
moisture

2. Incompatibilities: Contact with strong oxidizers,
strong caustics, and chemically active metals such as

aluminum or magnesium powder, sodium and potas-
sium may cause frrres and explosions.

3. Hazardous decomposition products: Toxic gases
and vapors (such as hydrogen chloride, phosgene, and
carbon monoxide) may be released in a fire involving
methylene chloride.

4. Special precautions: Liquid methylene chloride
will attack some forms of plastics, rubber, and coatings.
n Flammabilíty

l. Flash point: None with normal test method
2. Autoignition temperature: 556 C (1033 Ð
3. Flammable limits in air, Vo by volume: (at elevated

temperatures) Lower: l2; Upper: l9
4. Extinguishant: Dry chemical, carbon dioxide,

foam
. Warning properties

l. Odor Threshold: Different authors have reported
varying odor thresholds for methylene chloride.
Summer and May both report 150 ppm; Kirk-Othmer
and Sax both report 25 to 50 ppm; Spector reports 320
ppm. Patty, however, states that since one can become
adapted to the odor, it cannot be consid,ered an ade-
quate warning property.

2. Eye Irriøtion Level: Grant reports that methylene
chloride "presents no particular hazard to the eyes."
Kirk-Othmer, however, reports that "methylene chlo-
ride vapor is seriously damaging to the eyes.,' Sax
agrees with Kirk-Othmer's statement.

T1le Documentation of TLVs states that irritation of
the eyes has been observed in workers who had been
exposed to concentrations up to 5000 ppm, but that
neurasthenic disorders were found in SOVo and digestive
disturbances in3OVo ofthe persons exposed.

3. Other Information: Gleason reports that methy-
lene chloride may be "irritating to the respiratory tract
and may produce pulmonary edema" but gives no
quantitative information. The Documentation of TLVs
reports that in one investigation, irritation of the respi-
ratory passages was observed in workers who had been
exposed to concentrations up to 5000 ppm.

4. Evaluation of Warning Properties: Since no de-
tailed information is available relating the irritånt effects
of methylene chloride to air concentrations and since
adaptation to the odor occurs, methylene chloride is
treated as a material with poor warning properties.

MONITORING AND MEASUREMENT
PROCEDURES

. Eigùt-Hour Exposure Evalu¡tion
Measurements to determine employee exposure are best
taken so that the average eight-hour exposure is based
on a single eight-hour sample or on two four-hour
samples. Several short-time interval samples (up to 30
minutes) may also be used to determine the average
exposure level. Air samples should be taken in the
employee's breathing zone (air that would most neady
represent that inhaled by the employee).
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. Ceil¡ng Evalu¡tion
Measurements to determine employee ceiling exposure
are best taken during periods of maximum expected
airborne concentrations of methylene chloride. Each
measurement should consist of a fifteen (15) minute
sample or series of consecutive samples totalling fifteen
(15) minutes in the employee's breathing zone (air that
would most nearly represent that inhaled by the em-
ployee). A minimum of three (3) measurements should
be taken on one work shift and the highest of all
measurements taken is an estimate of the employee's
exposure.
. Peek Above CeilÍng Evalustion
Measurements to determine employee peak exposure
should be t¿ken during periods of maximum expected
airborne concentration of methylene chloride. Each
measurement should consist of a 3Gminute sample or a
scries of consecutive samples totalling 30 minutes in the
employee's breathing zone (air that would most nearly
represent that inhaled by the employee). A minimum of
three measurements should be t¿ken on one work shift
and the highest of all measurements taken is an estimate
of the employee's exposure.
. Method
Sampling and analyses may be performed by collection
of vapors using an adsorption tube with subsequent
desorption with carbon disulhde and gas chromatogra-
phic analysis. Also, detector tubes certified by NIOSH
under 42 CFR Part 84 or other direct-reading devices
calibrated to measure methylene chloride may be used.
An analytical method for methylene chloride is in the
NIOSH Manual of Analytical Methods, 2nd Ed., Vol. 3,
1977, available from the Government Printing Ofïice,
Washington, D.C. 20402 (cPO No. 017-033-0026l-4).

RESPIRATORS

. Good industrial hygiene practices recommend that
engineering controls be used to reduce environment¿l
concentrations to the permissible exposure level. How-
ever, there ¿úe some exceptions where respirators may
be used to control exposure. Respirators may be used
when engineering and work practice controls are not
technically feasible, when such controls are in the
process of being installed, or when they fail and need to
be supplemented. Respirators may also be used for
operations which require entry into tanks or closed
vessels, and in emergency situations. If the use of
respirators is necessary, the only respirators permitted
are those that have been approved by the Mine Safety
and Health Administration (formerly Mining Enforce-
ment and Safety Administration) or by the National
Institute for Occupational Safety and Health.
¡ In addition to respirator selection, a complete respira-
tory protection program should be instituted which
includes regular training, maintenance, inspection,
cleaning, and evaluation.

PERSONAL PROTECTIVE EQUIPMENT

. Employees should be provided with and required to
use impervious clothing, gloves, face shields (eight-inch
minimum), and other appropriate protective clothing
necessâry to prevent repeåted or prolonged skin contact
with liquid methylene chloride.
. Non-impervious clothing which becomes wet with
liquid methylene chloride should be removed promptly
and not reworn until the methylene chloride is removed
from the clothing.
o Employees should be provided with and required to
use splash-proof safety goggles where liquid methylene
chloride may contact the eyes.

SANITATION

o Skin that becomes wet with liquid methylene chlo-
ride should be promptly washed or showered with soap
or mild detergent and water to remove any methylene
chloride.

COMMON OPERATIONS AND CONTROLS

The following list includes some common operations in
which exposure to methylene chloride may occur and
control methods which may be effective in each case:

Operatlon

Use as a solvent ¡n
pa¡nt and varnish
removers; manufacture
of aerosols; cold
cleaning and ultrason¡c
cleaning; and as an
extraction solvent for
foods and furniture
processing

Use as a cooling
solvent in manufacture
of cellulose acetate; in
organic synthesis; and
in plastics processing

Use as a solvent in
vapor degreasing of
thermal switches and
thermometers

Use as a secondary
refrigerant in air
cond¡tionang and
scientific testing

Controls

Generaldilution
ventilation; local
exhaust ventilation;
personal protective
equipment

Process enclosure;
local exhaust ventilation

Process enclosure;
local exhaust ventilation

Generaldilution
ventilation; local
exhaust ventilation;
personal protective
equipment
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Operation

Use as an extraction
solvent for edible fats,
coca, butter, beer
flavoring in hops,
decaffeinated coffee,
oleoresin manufacture,
oils, waxes, perfumes,
flavorings, and drugs

Use as a solvent for
paints, lacquers,
varnishes, enamels,
adhesives, rubber
cements, manufacture
of printed circuit boards,
as a carrier for
pharmaceutical tablet
coatings, shrink-fitting
of synthetic rubber
covers, and dyeing of
synthetic fibers

Controls

Generaldilution
ventilation; local
exhaust ventilation;
personal protective
equipment

Generaldilution
ventilation; local
exhaust ventilation;
personal protective
equipment

EMERGENCY FIRST AID PROCEDURES

In the event of an emergency, institute first aid proce-
dures and send for first aid or medical assistance.
. EyeExposure
If methylene chloride gets into the eyes, wash eyes
immediately with large amounts of water, lifting the
lower and upper lids occasionally. If irritation is present
after washing, get medical attention. Contact lenses
should not be worn when working with this chemical.
. Skin Exposure

If methylene chloride gets on the skin, promptly wash
the cont¿minated skin using soap or mild detergent and
water if the methylene chloride has not already evapo-
rated. If methylene chloride soaks through the clothing,
remove the clothing promptly and wash the skin using
soap or mild detergent and water. If irritation persists
after washing, get medical attention.
. Breathing
If a person breathes in large amounts of methylene
chloride, move the exposed person to fresh air. at once.
If breathing has stopped, perform artificial respiration.
Keep the affected person warm and at rest. Get medical
attention ¿rs soon as possible.
. Swallowing
When methylene chloride has been swallowed, get
medical attention immediately. If medical attention is
not immediately available, get the afilicted person to
vomit by having him touch the back of his throat with
his finger or by giving him syrup of ipecac as directed
on the package. This non-prescription drug is available
at most drug stores and drug counters and should be
kept with emergency medical supplies in the workplace.
Do not make an unconscious person vomit.

. Rescue
Move the affected person from the haz¿rdous exposure.
If the exposed person has been overcome, notify some-
one else and put into effect the est¿blished emergency
rescue procedures. Do not become a casualty. Under-
stand the facility's emergency rescue procedures and
know the locations of rescue equipment before the need
arises.

SPILL AND LEAK PROCEDURES

o Persons not wearing protective equipment and cloth-
ing should be restricted from areas ofspills or leaks until
cleanup has been completed.
. If methylene chloride is spilled or leaked, the follow-
ing steps should be taken:
1. Remove all ignition sources.
2. Ventilate area of spill or le"k.
3. Collect for reclamation or absorb in vermiculite, dry
sand, earth, or a similar material.
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Condltlon

Vapor Concentration

5000 ppm or less

Greater than 5000 ppm or
entry and escape from
unknown concentrations

Fire Fighting

Escape

RESPIRATORY PROTECTION FOR METHYLENE CHLORIDE

Mlnlmum Resplratory protection*
Requlred Above 500 ppm

Any supplied-air respirator with a full facepiece, helmet, or hood.

Any self-contained breathing apparatus with a fullfacepiece.

self-contained breathing apparatus with a full facepiece operated in pressure-
demand or other positive pressure mode.

A combination respirator which inctudes a Type c supplied-air respirator with a
full facepiece operated in pressure-demand or other positive pressure or continu-
ous-flow mode and an auxiliary self-contained breathing apparatus operated in
pressure-demand or other positive pressure mode.

self-contained breathing apparatus with a full facepiece operated in pressure_
demand or other positive pressure mode.

Any gas mask providing protection against organic vapors.

Any escape self-contained breathing apparatus.

'only NlosH-approved or MSHA-approved equipment shourd be used.
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Occupational Health Guideline for
Butyl Acetate

INTRODUCTION

This guideline is intended as a source of information for
employees, employers, physicians, industrial hygienists'
and other occupational health professionals who may
have a need for such information. It does not attempt to
present all data; rather, it presents pertinent information
and data in summary form.

SUBSTANCE IDENTI FICATION

. Formula: CH3COO(CHz)¡CIL

. Synonyms: n-Butyl acetate; butyl ethanoate; acetic
acid butyl ester
. Appearance and odor: Colorless liquid with a fruity
odor.

PERMTSSIBLE EXPOSURE LlMlr (PEL)

The current OSHA st¿ndard for butyl acetåte is 150

parts of butyl acetate per million Parts of air þpm)
averaged over an eight-hour work shift. This may also

be expressed as 710 milligrams of butyl acetate per cubic
meter of air (mglm').

HEALTH HAZARD INFORMATION

. Routesofexposure
Butyl acetate can affect the body if it is inhaled, comes

in contact with the eyes or skin, or is swallowed'
. Effects ofoverexposure
l. Short-tcrm Exposure: Overexposure to butyl acetate
may cause irrit¿tion of the eyes, nose, and throat.
Severe overexposure may cause weakness, drowsiness,

and unconsciousness.
2. Longlerm Exposure: Prolonged overexposure may
produce irritation of the skin.
3. Reporting Signs ønd Symptoms: A physician should be

contacted if anyone develops any signs or symptoms
and suspects that they are caused by exposure to butyl
acetate.

U.S. DEPARTUENT OF HEALTH AND HUMAN SEFVICES
Public Health Service Centers for Disease Control
National lnstitute for Occupational Salety and Health

. Recommended medical surveillance
The following medical procedures should be made
available to each employee who is exposed to butyl
acetate at potentially hazardous levels:
I. Initial Medical Screening: Employees should be
screened for history of certain medical conditions
(listed below) which might place the employee at
increased risk from bÌ¡tyl acetate exposure.

-Skin disease: Butyl acetate is a mild defatting agent
and can cause dermatitis on prolonged exposure. Per-
sons with pre-existing skin disorders may be more
susceptible to the effects of this agent.

-Kidney disease: Although butyl acetate is not
known as a kidney toxin in humans, the importance of
this organ in the elimination of toxic substances justiflres

special consideration in those with possible impairment
ofrenal function.

-Chronic respiratory disease: In persons with im-
paired pulmonary function, especially those with ob-
structive airway diseases, the breathing of butyl acetåte
might cause exacerbation of symptoms due to its irritant
properties.

-Liver disease: Although butyl acetate is not known
as a liver toxin in humans, the importance of this organ
in the biotransformation and detoxification of foreign
substances should be considered before exposing per-
sons with impaired liver function.
2. Peridic Medical Examination'Any employee devel-
oping the above-listed conditions should be referred for
further medical examination.
. Summery of toxicologl
The principal effect ofoverexposure to butyl acetate is
irritation of the eyes and nose, which occurs at 200 to
300 ppm and is marked at concentrations over 3000
ppm. Butyl acetate splashed in the eye causes marked
irritation, but recovery is rapid. Anesthetic effects have
been observed in animals at very high concentrations.
Levels of ,100 to 600 ppm in exposures of 2 to 3 hours'
duration did not cause anesthetic effects in man. No
chronic systemic effects have been reported in humans.

U.S. DEPARTMENT OF LABOR
Occupational Safety and Health Admin¡stration

These recommendations reflect good industrial hygiene and medical surveillance practices and their implementation will
assist in achieving an effective occupational health program. However, they may not be sufficient to achieve compliance

with all requirements of OSHA regulations.
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CHEMICAL AND PHYSICAL PROPERTIES

. Physicd data
1. Molecular weight: I 16

2. Boiling point (760 mm Hg): 126C(zffiF)
3. Specific gravity (water : l):0.88
4. Vapor density (air - I at boiling point of butyl

acetate):4.0
5. Melting point: -74 C (- l0l Ð
6. Vapor pressure at20 C (68 F): l0 mm Hg
7. Solubility in water, g/lt0 g warer at 20 C (68 F):

0.68
8. Evaporation rate (butyl acetate : l): 1.0. Reactivity
l. Conditions contributing to instabiliry: Heat
2. Incompatibilities: Contact with nitrates, strong

oxidizers, strong alkalies, and strong acids may cause
fires and explosions.

3. Hazardous decomposition products: Toxic gases
and vapors (such as carbon monoxide) may be released
in a fire involving butyl acetate.

4. Special precautions: Butyl acetate will dissolve
many plastics and resins.
¡ Flsmmsbility

l. Flash point:22C(72Ð (closed cup)
2. Autoignition temperature: 425 C (797 F¡
3. Flammable limits in air, Vo by volume: Lower: 1.7;

Upper:7.6
4. Extinguishant: Dry chemical, carbon dioxide,

foam
. Warning properties

l. Odor Threshold: Summer and May report odor
thresholds for butyl acetate of 7 ppm and 20 ppm,
respectively.

2. Eye Irritation Level: Grant reports that the vapor
of butyl acetate "causes irritation of the eyes and nose,
first noticeable to human beings at a concentration of
300 ppm in air, and objectionable at 3300 ppm; higher
concentrations cause tearing and hyperemia of the
conjunctiva."

3. Evaluation of rilarning Properties: Butyl acetate
can be detected below the TLV through its odor, and at
a concentration of only twice the TLV through its
irritant effects. For the purposes of this guideline,
therefore, butyl acetate is considered to have good
warning properties.

MONITORING AND MEASUREMENT
PROCEDURES

r Gener¡l
Measurements to determine employee exposure are best
taken so that the average eight-hour exposure is based
on a single eight-hour sample or on two four-hour
samples. Several short-time interval samples (up to 30
minutes) may also be used to determine the average
exposure level. Air samples should be taken in the
employee's breathing zone (air that would most nearly
represent that inhaled by the employee).

. Method
Sampling and analyses may be performed by collection
of butyl acetate vapors using an adsorption tube with
subsequent desorption with carbon disulfide and gas
chromatographic analysis. Also, detector tubes certified
by NIOSH under 42 CFR Part 84 or orher direcr-
reading devices calibrated to measure butyl acetate may
be used. An analytical method for butyl acetate is in the
NIOSH Manual of Analytical Methods, 2nd Ed., yol. Z,
1977, avallable from the Government printing Ofïìce,
Washington, D.C. 20402 (GPO No. 017-033-00260-6).

RESPIRATORS

. Good industrial hygiene practices recommend that
engineering controls be used to reduce environmental
concentrations to the permissible exposure level. How-
ever, there are some exceptions where respirators may
be used to control exposure. Respirators may be used
when engineering and work practice controls are not
technically feasible, when such controls are in the
process of being installed, or when they fail and need to
be supplemented. Respirators may also be used for
operations which require entry into tanks or closed
vessels, and in emergency situations. If the use of
respirators is necessary, the only respirators permitted
are those that have been approved by the Mine Safety
and Health Administration (formerly Mining Enforce-
ment and Safety Administration) or by the National
Institute for Occupational Safety and Health.
. In addition to respirator selection, a complete respira-
tory protection program should be instituted which
includes regular training, maintenance, inspection,
cleaning, and evaluation.

PERSONAL PROTECTIVE EQUIPMENT

o Employees should be provided with and required to
use imperviou's clothing, gloves, face shields (eight-inch
minimum), and other appropriate protective clothing
necessary to prevent repeated or prolonged skin contact
with liquid butyl acerare.
. Clothing wet with liquid butyl acetate should be
placed in closed containers for storage until it can be
discarded or until provision is made for the removal of
butyl acetate from the clothing. If the clothing is to be
laundered or otherwise cleaned to remove the butyl
acetate, the person performing the operation should be
informed of butyl acetate's hazardous properties.
. Any clothing which becomes wet with liquid butyl
acetate should be removed immediately and not reworn
until the butyl acetate is removed from the clothing.
o Employees should be provided with and required to
use splash-proof safety goggles where liquid butyl ace-
tate may contact the eyes.
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SANITATION

. Skin that becomes wet with liquid butyl acetate
should be promptly washed or showered with soap or
mild detergent and water to remove any butyl acetate.

COMMON OPERATIONS AND CONTROLS

The following list includes some common operations in
which exposure to butyl acetate may occur and control
methods which may be effective in each case:

Operation Controls

Use during application Local exhaust
of nitrocellulose by ventilation; general
spraying, brushing, or dilution ventilation;
dipping personal protective

equipment

EMERGENCY FIRST AID PROCEDURES

In the event of an emergency, institute first aid proce-
dures and send for frrrst aid or medical assistance.
. ByeExposure
If butyl acetate gets into the eyes, wash eyes immediate-
ly with large amounts of water, lifting the lower and
upper lids occasionally. Get medical attention as soon ¿rs

possible. Contact lenses should not be worn when
working with this chemical.
. Skin Exposure
If butyl acetate gets on the skin, promptly flush the
contaminated skin with water. If butyl acetate soaks
through the clothing, remove the clothing immediately
and flush the skin with water. If there is skin irritation,
get medical attention.
. Breathing
If a person breathes in large amounts of butyl acetate,
move the exposed person to fresh air at once. If
breathing has stopped, perform artificial respiration.
Keep the affected person warm and at rest. Get medical
attention ar¡ soon as possible.
. Swallowing
When butyl acetate has been swallowed, get medical
attention immediately. If medical attention is not imme-
diately available, get the afllicted person to vomit by
having him touch the back of his throat with his finger
or by giving him syrup of ipecac as directed on the
package. This non-prescription drug is available at most
drug stores and drug counters and should be kept with
emergency medical supplies in the workplace. Do not
make an unconscious person vomit.
¡ Rescue

Move the affected person from the hazardous exposure.
If the exposed person has been overcome, notify some-
one else and put into effect the established emergency
rescue procedures. Do not become a casualty. Under-
stand the facility's emergency rescue procedures and
know the locations of rescue equipment before the need
arises.

SPILL, LEAK, AND DISPOSAL
PROCEDURES

r Persons not wearing protective equipment and cloth-
ing should be restricted from areas of spills or leaks until
cleanup has been completed.
. If butyl acetate is spilled or leaked, the following
steps should be taken:
l. Remove all ignition sources.
2. Ventilate area of spill or leak.
3. For small quantities, absorb on paper towels. Evapo-
rate in a safe place (such as a fume hood). Allow
suflicient time for evaporating vapors to completely
clear the hood ductwork. Burn the paper in a suitable
location away from combustible materials. Large quan-
tities can be collected and atomized in a suitable com-
bustion chamber. Butyl acetate should not be allowed to

Use during application
of surface coatings
other than nitrocellulose
lacquers, including
paper coatings, leather
coat¡ngs, and airplane
dope enamel

Liberation during
manufacture of
nitrocellulose lacquers

Liberation during
production of lacquer
thinner

Liberation during use as
a solvent for oils, pitch,
camphor, ethyl cellulose
acetate, and chlorinated
rubber

Liberation during use as
a solvent in production
of artificial leather

Liberation during use of
protective coatings ¡n

automobile industry

Liberation during use as
a solvent for vinyl,
polystyrene, and
methacrylate plastics

Liberation during
manufacture of safety
glass; during production
of flavorings and
perfumes; during
manufacture of
cosmetics, adhesives,
shoe polishes, and stain
removers

Local exhaust
ventilation; general
dilution ventilation;
personal protective
equipment

Local exhaust
ventilation

General dilution
ventilation

General dilution
ventilation

General dilution
ventilation

Local exhaust
ventilation

Local exhaust
ventilation

Local exhaust
ventilation
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enter a confined space, such as a sewer, because of the
possibility of an explosion.
. Waste disposal methods:
Butyl aceøte may be disposed of:
l. By absorbing it in vermiculite, dry sand, earth or a
similar material and disposing in a secured sanitary
landfill.
2. By atomizing in ¿ suitable combustion chamber.

REFERENCES
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(3rd ed., 2nd printing), Cincinnati, 1974.

r Browning, E.: Toxícity and Metabolism of Industrial
Solvents, Elsevier, New York, 1965.r Grant, W. M.: Toxicologt of the Eye (2nd ed.), C. C.
Thomas, Springfield, Illinois, 1974.
o Hygieníc Informøtíon Guide No. 5T - Butyl Acetate:,
Commonwealth of Pennsylvania, Department of Envi-
ronmental Resources, Bureau of Occupational Health,
t971.
. M"y, J.: "Solvent Odor Thresholds for the Evalua-
tion of Solvent Odors in the Atmosphere,,, Staub-
Rein ha h, 26:9, 385 -389. I 966.r Patty, F. A. (ed.): Toxicologt, Vol. II of Industrial
Hygiene and Toxicologt (2nd ed. rev.), Interscience,
New York, 1963.
r Sax, N.I.: Dangerous Properties of Industriat Materíals
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Toxicology Department: Toxicologt Studies - Butyl
Acetate, New York, 1969.. von Oettingen, W. F.: "The Aliphatic Acids and
Their Esters: Toxicity and Potential Dangers," A.M.A.
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Condltlon

Vapor Concentration

1000 ppm or less

5000 ppm or less

7500 ppm or less

10,000 ppm or less

Greater than 10,000 PPm or
entry and escaPe from
unknown concentrations

Fire Fighting

Escape

RESPIRATORY PROTECTION FOR BUTYL ACETATE

Mlnlmum Recplratory Protectlon'
Requlred Above 150 ppm

A chemical cartridge respirator with a full facepiece and an organic vapor

cartridge(s).

A gas mask with a chin-style organic vapor canister

A gas mask with a chin-style or a front- or back-mounted organic vapor canister.

Any supplied-air respirator with a full facepiece, helmet, or hood.

Any self-contained breathing apparatus with a fullfacepiece.

A Type C supplied-air respirator with a full facepiece operated in pressure-

demand or other positive pressure mode or with a fullfacepiece, helmet or hood

operated in continuous-flow mode.

Self-contained breathing apparatus with a full facepiece operated in pressure'

demand or other positive pressure mode.

A combination respirator which includes a Type C supplied-air respirator with a
full facepiece operated in pressure-demand or other positive pressur€ or continu-

ous-flow mode and an auxiliary self-contained breathing apparatus operated in

pressure-demand or other positive pressure mode.

Self-contained breathing apparatus with a full facepiece operated in pressure'

demand or other positive pressure mode'

Any gas mask providing protection against organic vapors.

Any escape self-contained breathing apparatus.

.only NlosH-approved or MSHA-approved equipment should be used.
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LAB CLIENT NO.-
CHAIN OF CUSTODY

SAMPLE SUBMISSION RECORD

GANNETTFLEMING
ENVI RONM ENTAL LABORATORIES
209 SENATE AVE., CAMP HILL, PA 1701 1

LAB PROJECTNO.

14
)

È\
Ilt

t¡J
I

=m
H

ANALYSES TO BE PERFORMEDPROJECTNO.REPORTTO:
PROJECT NAME

5b¿¿¿zrr u¿€
/3/ ./ 38

ATTN: S¿¿- 77à -/6dPHONE:

INVOICETO:

PURCHASE ORDER NO. t

62\

ð

o<
\4/

SAM PLE DESCR¡PTION/LOCATION
BELOW

DO NOTUSE
SHADED AREA

I//o0 J!52-sa
¡.

f¡.s Iiv, uo0r.d2

I,n/¿l^ tlSl3T I*,.
TN\ I,olølr¡l. /135r+ 38

iJDsxÈ5
ñ\ I

qt51

tk* i.?Òb-*6
I,alula r),r¿\

Trl7
lø1,,1* l?to*I

FSHl7G?3
'al

+9
I?43^1+

ro

ANALYSIS
TURNAROUND

SERVICE
DESIRED

ROUTINE

GUARANTEED

PRIORITY

EMERGENCY

Deadlines and rumaround
services oher lhan
Routine require a Lab
accepùance signature.
Priority and EmergencY
services are not alwaYs
available. Please
schedule in advance when
possible.

Lâboretory AccePtance

f]I
tl
fI
Due Date

REMARKSñErvrÊl.r\\) 

#o¿D upT/L /oru T.4o rf¿ R f S¿t /7¿¿'u(¿lt'tlz L{// 74
IaS TzuCT/O'dS

TIME

/¿âu
DATE

'o/t(in)--ì -- 
-

RECEIVETIMERELINOUISHED BY: (SI

/DþITE TIME
DATE TIME RECRELINOUISHED BY: (SIGNATURE)

DATE TIMERECEIVED FOR I.ABORATORY: (STGNATURE)DATE TIMERELINoUISHED BY: (SIGNATURË)



LAB CLIENT NO

CHAIN OF CUSTODY
SAMPLE SUBMISSION HECORD

GANNETT FLEMING
ENVIRONMENTAL LABORATORIES
209 SENATE AVE., CAMP HILL, PA 17011

LAB PROJECTNO.-
ANALYSES TO BE PERFORMEDPROJECTNO.REPORTTO:

PROJECT NAME5tl

ATTN: PHONE

lNVOICETO

PURCHASE ORDER NO L

*ø
A\-i

o(
s

\Q
QÌ

o(

SAM PLE DESCRIPTION/LOCATION
DO NOT USE

SHADED AREA
BELOW

r)3.1 (\::*lral,v/n1t
I

r¿lNLs t713 6V{ I
I+2

¡>.53 asl Iwl,qlæ3 -fn*k * 13) âf¡nv€ PiPe * iA' V

þlßtJa ¡?S.l av++ -lnuks ls? neo,e' P¡Pe q¡ lß\ /
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IiOâ I6 T,ìvki+ t3B A6cv¿ Pifu Þ rrq ' L

7

I
9

to

ANALYSIS
TURNAROUND

SERVICE
DESIRED

ff noul¡¡e
E] eu¡nnNTEED
fl pnroR¡ry

fl e¡¡eRce¡¡cv

Due Date:

Deadlines and tumaround
services oúrer üran
Routine require a Lab
acceptrance signaturs.
Prior¡ty and Emergency
services are notalways
available. Please
srfredule in advance when
possible.

Laboratrcry Acceptance

REMARKS HolÞ u¡.¡rrl Co^.¡tqo-,ãù 7y sal -,<Rrucll,'n t^lrrd /¡'lqruczå¡¡s

/t DATE

,J/st
TIME

ltu'Õ

TIME

/ûlo
RECEIVED BY: (SIGNARELINQUISHED BY: (SIGNATTRsoÀ

pryE TIMEDATE TIME RECEIVED BY: (SIGNATURE) 0\,BY: (SIGNATURE)RELINOUISHED

TIMEDATEDATE TIME RECEIVED FOR LABORATORY: (SIGNATURE)RELINOUISHED BY: (SIGNATURE)

r\
l\

Ilr
t¡l

I

=fn
H
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LABCLIENTNO.-
LAB PROJECTNO.-

CHAIN OF CUSTODY
SAMPLE SUBMISSION RECORD

GANNETTFLEMING
ENVI RONM ENTAL LABORATOR I ES
2O9SENATEAVE., CAMPHILL, PA 1701I

72',t1

ANALYSES TO BE PERFORMEDREPORTTO: t6fn ÉM trrsi{f;,| PROJECT NO.

leç"fgao Ô'Lbß 5rl z--aql PROJECTNAME

?*,-,e 4a
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PHONE
I

ATTN

INVOICETO:

PURCHASE ORDER NO.

DO NOTUSE
SHADEDAREÁ

BELOW
SAM PLE D ESCR I PTION/LOCATION

t
R
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xù2 ,"l,.ln l^Õ3 6i¡l I
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4 rrrvk *,as nêoue q'È a6x "/ pldç looS 5s¡l I

:A
t

5 fnruk d+r-sa a(ßrP P,?þ ol,Jst ròó8 6st( I

Iùb n/Jss tûoB ßsff

7 fA,\J<a+ lÐ Ée¡¡e P,ìt so I r/ ,rl,sl¡ß ttllÐ I3sd

8 fANk # 13> É6ov€ e,R rß t /' ,el,Jr6 rÒla Asrl I

9 fn¡ukÈ rSE a¿ol? 0,'R pA t 'J r¿l,slø ,o lg asl
lo rnr..¡K#lg$ Êsoue g,k åÀ'( ¿ ,d'4ø l0 ls bsf/ I

/N t=.ueT/Ó,Ð>
REMARKS

A¡ laL -'Ra¡vc//"v+ c¿t;t//l"lb c¡x¡;r( C¿rurncleD

ANALYSIS
TURNAROUND

SERVICE
DESIRED

El nourrrue
E cunnnNTEED
E pnonrw
fl eueReerucy

Deadlines and tumaround
services otherhan
Routine require a Lab
accepùance signature.
Priority and Emergency
services are not ahrays
available. Please
scfiedule in aôrance when
possible.

Laboratrrry Acceptance

Due Date:

RELINOUISHED BY: (SIGNATUR TIME RECEIVED BY: (SIGNA 7 TIME
'2J

RELINOUISHED BY: (SIGNATURE) DATE TIME TIMERECEIVED BY: (SIGNATUAÐ (f \ P^TE

REUNOUISHED BY: (SIGNATURE) DATE TIME TIMERECEIVED FOR l-ABOBATORY: (SIGNATURE) DATE

rtII I I

W
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SSION RECORD
GANNETTFLEMING
ENVIRONM ENTAL LABORATORIES
209 SENATE AVE., CAMP HILL, PA 1701 1

LAB PROJECTNO
ANALYSES TO BE PERFORMEDPROJECTNOREPORTTO: l67rt

PROJECT NAME

ATïN: 5AL -, e,
PHONE: rql ItH

INVOICETO:

PURCHASEORDER NO.

ÊSAM PLE D ESCR I PTIO¡.1/I-OCATION
DONOTUSE

SHADEDAREÁ
' . BELOW.

r9l() ß4.1 I* ) F il :-),I
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4
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/?-a¿.a 6/<s,9#. (,,ro

ANALYSIS
TURNAROUND

SERVICE
DESIRED

ROt',TINE

GUARANTEED

PRIO€ITY

EMERGENCY

Deadlines and ù¡maround
services other than
Routine regulre a lab
accsplanæ signaturs.
Pdority and Emery€ncy

_ services are nol ahraYs
evailabþ. Pþase
ecùedule in aô¡ancewhsn
possible.

Laboaory Acceptance

Due Date:
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E

flotb ulsrr L C0rsl'ere¡ ø¡ .SÊ¿ -rÆ+rü,rua r)tt| ,Àrn,rzro,r¡s
REMARKS
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CHAIN OF'CUSTODY
SAMPLE SUBMISSION RECORD
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GANNETTFLEMING
ENVI RONMENTAL LABORATORIES
209 SENATE AVE., CAMP HILL, PA 1701 1
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LAB PROJECTNO. 7-
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PROJECTNAMEìt

I
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o J.,/¡* (AqZL f¡,N I.ì.€, ' Jã-*"*,¡*u*- 'o¿r Fiæ Çì,ñ"e

t¡,¡t I,rr l,tl* í¿Q3rr,kÈ
uinl* ff ¡J I4

ß4 ,
Ix!nisr3ÊST¡ar.tk*l ts.l ,,¿r.¡í R'€å R,|c=e

'^Jrl* t-(t\utPm a< t! I?ie
olriø iSta
alølet /8// II Rr

nlntR Lo{a ßLs I9
zcd.o Br< ItlJS€ Bro NK

ANALYSIS
TURNAROUND

SERVICE
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El pn¡onrw

E eueRce¡¡cv

Deadlines and n¡maround
services other han
Routine rcquire a Lab
acceptanco signen re.

Pdority and Emergency
services are not ahrays
availabþ. Pþase
s¡t¡edule in adr¡ance when
possible.

Laboraùcry Accaptanco

Due Date:
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TIME
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DATE TIME
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TIME
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I.ABCLIENTNO.-
CHAIN OF'CUSTODY' li "-
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ANALYSES TO BE PERFORMEDPROJECTNO.REPORTTO: 
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CHAIN OF CUSTODY
SAMPLE SUBMISSION RECORD

GANNETTFLEMING
ENVI RONM ENTAL LABORATOR IES
209 SENATE AVE., CAMP HILL, PA 1701 1LAB CLIENT NO.-

LAB PROJECTNO.- 7211
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LAB CLIENT NO.-
CHAIN Oh .-:USTODY

SAMPLE SUBMISSION RECORD
GANNETT FLEMING
ENVIRONMENTAL LABORATORIES
209 SENATE AVE., CAMP HILL, PA 17011

LAB PROJECTNO.- 717-
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<2,4

(3 .0
(2.{

(2.{

(0.5
(0,6

(1.2

(3.0

<2.4
({.8

(3.0

<2.4

(10

(10

r 11{.6 r
(1.8
(1.8
(1.2

(1.8

(3.0

r 6.2 r
(2.6
(3.0

<2,1
({.8
(1.2
(1.8
(3,0

<2,4

<2,t
(1.2
(10

| 15.0 t
(1.2
(2.{
(10

(10

(0.6
(0.6

r 188.0 t
(1.8
(1.8

r {.2 r
cl.8
(1.8

r 6.{ r
(3,0

r 3.6 r
r 16.8 r

({.{
<2,4
(0.6
(2.6

(1.2
(1. g

(2. {
<1,2
(10

(3.0
r 1,8 t

<2,4

<0.6
(0.6

(1.8
(1.8

(3.0
(2. {

(2. {
({.8
<1,2
(1.8
(3.0
(¿.4

(2. {
<1,2
(10

(3.0
(1.2

<2.1
(10

(10

(0.6
(0.6

r?rt
(1,8
(1.8
(1.2
(1.8
(1,8
(1,8
(3.0

r 2.{ r
(3.0

6

6

{
I
I
?,

I
I
I
0

{
0

(2.4
(10

(10

(0.5
(0.6

r tî, t
(1.8
(1.8

lEqt
(1,8
(1,8

r 8.0 r
(3.0

t{8f
r 22t

r 9.6 t
(1.8

(i.8
(3.0

I

(1.8

À ( slctt pREc$DIlrc À 
'IåIm 

D$toTts T[t l{ETn0D DEÎICTIoI tnrll (HDL) roR 1[À1 C0]lP0ul¡0.
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EPA METHODS 60t/602

REQUESTOR: S

ALL VALUES ARE IN PARTS PER BILLION

****i***

ND
ND
ND
ND
ND

tLl2
ND
ND
ND
ND
ND
ND
ND
ND
ND

.F.
SÀMP ÏD
*******
TK-135

RINSE 3
t/16 / 8e

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

95 .3
ND
ND
ND
ND
ND
ND
ND
ND
ND

D/92Ð E

MDL

****f

TRANCHTNA -
SAI"ÍP ID*******

TK-135
F RINSE
t/t? /ee

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

25.0
74.7

SAMP ID
*******
TK-134

F RTNSE
t/77 /8e

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

6.1
ND
ND
ND
ND
ND

546 .9
ND
ND
ND
ND
ND

1.6
ND

4.3
4.4

SAI4P ID SAMP TD
******* ****t**

TK-134 TK-135
F RINSE F PIPE
t/t8/8e L/ts /8e

ND ND

ND ND

ND ND
ND ND

ND ND

ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND NÐ
ND ND

o.52 ND
ND ND
ND ND
ND ND
ND ND
ND ND

423.6 20.4
ND ND
ND ND
ND ND
ND ND
ND ND
ND .ND

ND ND
ND ND
ND ND

CHTOROMETHANE
BROMOMETHANE
DICHLORODI FLUOROMETHANE
VTNYL CHLORTDE
CHLOROETHANE
METHYLENE CHTORIDE
TRI CHLORO FLUO ROME THANE
1 , 1-DICHLOROETHENE
1 , 1-DICHLOROETHANE
rn¡¡ls- r, 2 -DISHLOROETHENE
CHLOROFORM
1 , 2.DICHLOROETHANE
!, !,1-TRICHLOROETHANE -

CARBON TETRACHTORIDE
BROMODTCHLOROMETHANE
1 , 2-DTCHLOROPROPAIIE
crs- 1, 3 -DTCHtoRoPROPENE
TRTCHLOROETHENE
DIBROMOCHLOROMETHANE
1 , 1 , 2-TRTCHtoRoETHÄNE
TRÀNS. 1, 3 -DICHLOROPROPENE
2 -CHLOROETHYLVTNYL ETHER

BROMOFORM
! ,! ,2, 2-TETRACHTOROETHANE
TETR.ACHLOROETHENE
CHLOROBENZENE
1 , 3-DICHLOROBENZENE
1 , 2-DTCHTOROBENZENE
1 , 4-DICHLOROBENZENE
BENZENE
ETHYL BENZENE
TOLUENE
M,P XYLENE
O XYLENE

ND=LESSTHANTHEMETHoDDETECTIoNLIMIT(MDt)

A¡{AI,YST

t.7
10

1.3
2.2
t.2
0.3
1.3
1.5
t.2
2.4
0.6
0.9
1.5
t.2
1.2
0.6

5
1.5
5.1
1.2

5
5

0.3
0.3
L.2
0.9
0.9
0.6
0.9
0.9
0.9
1.5
1.2
1.5

0

27-Jan-89E}ÍVIRoNMENTALANALYSTSIT,DEPTT6DE.F.8/300ãIP441



iPÀ I{EÎE0DS 6rU602

Ail, VÀ[ûtS ÀRE it PÀRTS PER Bitlioll

REQUEST0R: s. TÎ¡liC[I]r¡ . D/92D t,l.
SÀHP iD SÀI{P ID SÀHP ID SÀHP iD SÂI{P ID SAI{P ID

Ittttrt trtrttt rlrrttt tlttrtr ltttrrr ttttrtt

l, 1, 2,2-rBTRtc[[ono8mÀ[8 0.3

TTlTåCHI,OROTTÍ¡IIB

cBt0R088nz8fl8

1 ,3 -DIC[[0r08il¡ZEltt

1,2-DICff,0R08tlU Íl¡[
I, { -DICEloRoEBllU EllE

BBt¡UEffi

TTITI, BT}¡ZEI¡¡

T0iltßil8

[,P Xn3lf3

O XTIBflB

ÂflÀtIst

i8¡{ 12 rBH 13

iPÀ PIPE HCI. PIPT

u26l8e tl?618e

[D }ID

flD IID

ilD tiD

ilD llD

ITD I¡D

ilD ilD

IfD [D

ÌrD ilD

[D llD

lD tiD

ltD llD

¡ID }ID

IID }TD

t¡D t{D

t{D llD

[D lrD

tiD llD

t{D ilD

}ID ilD

ilD t{D

l¡D ¡¡D

ilD t{D

ltD llD

[D l{D

[D lfD

TD I{D

IID ITD

ltD ¡lD

ltD lfD

[D I{D

lrD llD

lD liD

ilD llD

[D llD

I{DI. rBt{ 11

XÏ[ PiPE

u?.618e
ltD

[D

lrD

ilD

tfD

TD

lrD

ID

ltD

f,D

IID

ilD

ID

ID

lrD

lrD

ltD

t{D

t¡D

ID

¡rD

ilD

llD

ID

ID

lD
ItD

ID

ITD

t{D

r¡D

[D

ITD

ID

iBt{ I {
¡TI PiPT

rl26l89
tfD

lrD

lf¡
l{D

ID

llD

tfD

llD

t¡D

ilD

ilD

lrD

t{D

ilD

ID

ilD

¡¡D

l{D

ilD

tÍD

liD

llD

}ID

ID

l{D

ilD

t¡D

ilD

r{D

t¡D

lrD

ID

ltD

!lE

rBt{ | 5

}¡BÀ PIPT

tl2.6l8e
lfD

ID

ilD

ilD

ltD

ID

llD

llD

ilD

llD

t{D

ID

liD

ilD

¡fD

!rD

tÍD

l{D

t¡D

l{D

tfD

tiD

ltD

ID

ltD

ID

llD

liD

t{D

ID

nD

ltD

llD

t{D

i8r{ 16

HISC PIIE

u26l8e
t{D

ilD

lrD

ilD

ID

[D

ID

}ID

ilD

ID

llD

ilD

}TD

ilD

ilD

ilD

ÌlD

¡rD

ilD

ilD

ID

ID

IID

ltD

ilD

lrD

t{D

l{D

IID

[D

ilD

t{D

ltD

IID

tttttttl

cEt0S0HtTH¡r{B

BIOI{OH[THÀIIE

D ICBTOROD III.UOROHET[ÀI{T

vlfirt cEt0tIDE

CIIONOElR¡¡¡¡

I{818T[8IIB C[I,ORIDE

TRICHL0n0¡lU0R0l{t1n¡¡{t

I , 1 -DIC[[0n08T[8llB

1,1-DICilonoBTmil3
TRÀ[S-1, 2-DICHtoRoBTüEll8

CHI,OROTORH

1, Z-DICEt0RoBTnÀrt

1 , 1 , 1-TnICHL0Ro8T[Àllt

CARBOi TETRÀCII!ORIDB

BROHODiC[IOROHÃT[¡[T

I , 2-t)ICH[0R0PnoPÀil8

cI5-1,3-DIC[!0RolRolil{X
IRiCHTOROBTHE!{E

D IBROI{OCHiOROHETHÀI{T

I, I, 2-TRICEL0R0ßT[ÀI{8

Tn [ils- 1 ,3 -0ICHLoRoPRoPII{B

z-CüoRoBÎsYlIIilïl ÍTIßR

EROHOTOTN

Itttr

1.7

10

1.3

2,2

1,2

0.3

1.3

1.5

1.2

?.,1

0,6

0.9 
-

tll¡J

t,2
1.2
0.6

5

1.5

6.1

t,2
5

5

0,3

1.2

0,9

0,9

0.6

0.9

0.9

0.9

1.5

t,2
1.5

[D : L8SS lHlll THB HBTAOD D8TICÎIOI LIHil ([D[l

?i -'l¡r-00 trnrlt,ìnú?úîrr lnlftclc 11 n?Dtt ?tn " " D/?ñn t?D ftt
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MANIFESTS FOR CONTAMINATED \^IASTES



lyp. or grl¡t h Uo.t (Forlì.¡r.¡¡r{ þ -.aâ-. (ll. ,ærû

.Space. ,..

'ñìä-; 
--+.--__r-_rñ ¡rr!-fE aæEÞ Ç--

Wàsre tJ"

o0
6

i ';
._e..:ì

o.,J::::í
'.o.;ri.!

I .;l ì;i"
ùiá.;lïi.
.c lìie:itr :Ì);lqì;

E rì:ll:lc.i:'.io t...:

C.iul , .,:

.- o

o'.:o ¡.. :

ô r::

t;

Þ
z
o
Ê
Þço

;
0
t
5
o)

i'.-,j,j :.il
: -';:t¡.:;,D i .;l! 'r.¡ ì,
i ,t.:

b,

20.Faally Owner or Oporator: Cer ¡rl¡cilt¡on ol recei¡rt of ln¿¡¡dor¡s nr¿tenals coverod l)y tlr¡s ¡tran¡lrst ercct,t ¿s
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Z.,Page,ì,,
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i.

State of New Jersey
Department of Environmèntal Protection

Division of Hazardous Waste Management
Manifest Seclion

CN 028, Trenton, NJ 08625
type or prinl ln block lstlor6. (Form deslgn€d tor use on el¡te (1z-pltchl typewritor.) Form Approvecl. OMB No. 2O5O.OO39. Expires 9-3O-88

I 9.O¡screpancy Indrcêt¡on Space

Ptútlcll/Iygett Mùntl, Oaf Y.,ar tlL-

lí.

.:ì
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E

a
A
T

o
a

d.
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a.

^JASFLê
ITN]

WASTE MANIFEST
o

b.

Printed/Typed Nãme

MTCKEY HOGLEN

ROBERT SANTTI4AW

Prrnted,/ lyped Name

Pranted/Typed Name

1 1 . US OOT Dsscriplioî (lnclud¡ng Proper Shipping Neme. Hsza¡d Class. and lD Numberl
HM

E FLAMMABLE LIQUID, N.O.S.
LE LIQUID

sisnature 

l%*j
lS.lranspor¡sr 2 Acknowledgement of Receipt of Materials

17.ïransport€r 1 Acknowledgement of Recerpt ol Materials

lD No.

N 0

s

0

Mðr¡if0st

7 0 9 0

I0 0

ROLLINS ENVIRONMENTAL SERVICE
ROUTE 322 WEST - BOX 337 J 3D 0 5 2 3

US EPA ¡D Number

I

U.

I

/. lrar¡sporter 2 Company Nama
ENVIRONMENTAL S

ußrber

Lt N
D 20 5 3 2 3 9

IBM CORP. ATTN: MGR. D92D 9Al
RTE. 52 HOPEWELL JCT. NY 12533
4. Generaror's Phona ( 914+ 92-LL

d.

-J. Ãd¿niõñãi Desciiþtiõñ- loi Mateñãls ú5ieiJ Â6ová

MEzCO<478, FREON<36t, rpA<P9t,MEOH< 99Z,ME2CL2<532,
;.NBA<668, PERC<938, TOL<34t1æH2O<95ZXYL<27 Z tL,T,T

,&

qr

No.

I

2. Page ì

nfI

I

3t9t6t8tC

13.
Totâ¡

Quantity

b.

C..Stato Trans. lD

P

14.
Un¡t

F. Transport€r'8

E. State Trans. lD

G. State Facll¡ty's lD

d.

T03
a. c.

F001,
F003,

I'l

F0q?
F005
í" Ì Í ]'t;

Woste
'r l.

H. Facll¡ty's Phone (

-'1

D. Transporter's pnone ( 609 467-3100

G€nerator's lDB.

SAME

NJA 053
est t

Inlorr¡¡ation rn llìe shaded areas
¡s not requrred by Foderal.,
law.

'?,.: 
rr¿Iì

. i,: .iir:J

' -1'íir

' l't,l

¡6. GENERATOB'S CERTIFICATION: I hereby declârs rhat tho contents ol th¡s consignmsnt are lully and accurately described abovo by
. proper shipping name and are classil¡sd, packod, marked, and labelsd, and aro ¡n all respects ¡n proDer condit¡on lor transport by highway

. according to appl¡cable intornälional and nationðl government regulat¡ons, ìi
lf I am a large quantiry gengrator. I cerrify that I have a program ¡n place to redirce ths volume and tox¡c¡ry of waste gsnerated to the degres I trave de¡srminod to bg '
econom¡cally practicable and ¡hat I have selected the pract¡cable method ol treatment. storage, or disposal currently ava¡lðble lo trle which min¡mi¡as ths prossnt and
lulure threat to human heãlth and the environment; OB. il I anr a small quantity gensralor, I have nrade a good la¡th
the best waste manaqement msthod that is available to me and that I can aflord.

was¡e gsneration and selec¡

malronf uctrons

5¡grìa¡ure Montl, Daf Year

¡-:D
:):.. :..r;;.,

tt â lt ÍL) 1tstt¿Þ È.t !; --

Siõiiãi,,'ó
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9/8€l: :

State of New Jersey
Environmental Protect¡onont of

.Departm

Division o f Hazardous Waste Management
Manifest Section i. ,,1r , ¡i

028 , Trenton, NJ 08625
typo or prlnt ln block letters. (Fom do8¡gnod tor uso on elllo (l 2-pilch) typowrlter,,

Ownu¡ or Opcr¿lor: Cerlrlicill¡or¡ of recerpl o, lrâ¿afdous nìfltlrra¡s c0vered by ¡hrs rnonifcst e¡cclrl fls ¡rolcd in lte¡n 19.

Form Approved. OMB No. 2O5O-OO39- Expires
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I
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P
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APPENDIX I

BILL OF I.A,DING FOR NON-HAZARDOUS I{ASTE
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